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1.0 INTRODUCTION

This report provides the design of the proposed evaporation impoundments at the Gila Bend Power

Project (GBPP), which is being developed by Gila Bend Power Partners, LLC. The evaporation

impoundments are a component of the planned power generating facility near the town of Gila Bend,

Arizona. The impoundments are required to evaporate excess cooling tower water from the

generating plant.

Industrial Power Technology has prepared a design for the evaporation impoundment facility for

inclusion with the Aquifer Protection Permit (APP) application. The APP wilt be submitted to the

Arizona Department of Environmental Quality (ADEQ) for permit approval. This report will be

included as an appendix to the APP.

a

In order to expedite the permitting process, the design of the impoundment utilizes prescriptive

design criteria established under Best Available Demonstrated Control Technology (BADCT)

guidelines.
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2.0 SITE DESCRIPTION

The evaporation impoundments are located on a site approximately 6 miles northwest of the town of

Gila Bend and 1 mile south of the Gila River. As shown on Drawing 1, the evaporation

impoundments are situated within Section 19 north and west of the plant site.

The existing ground at the site is generally unimproved desert with level areas intersected by

ephemeral washes and drainage. One of the level areas on the western edge of Section 19 includes

several abandoned structures. Vegetation on the site consists of scattered grass, brush and

occasional trees.

The site is bounded to the north by Sisson Road and on the east by Citrus Valley Road, both paved

roads. The impoundments will not be visible from either of the existing roads. The existing drainage

washes will be channeled and/or diverted around the facility through the large wash on the eastern

boundary of the plant site and through improvements in drainage across the entire property.

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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3.0 FACILITY DESIGN

3.1 BADCT REQUIREMENTS

It is the intent of this evaporation impoundment design to meet or exceed the prescriptive design

criteria established under the BADCT guidelines for qualifying double-lined impoundments. The

impoundment meets or exceeds the prescriptive BADCT requirements as follows:

• The liner system used for the impoundment would be a composite system, consisting of a 60-

mil HDPE lower liner and an upper 80-mil HDPE liner separated by a leak detection layer. The

lower liner will be placed on a 6-inch thick layer of low permeability material with a minimum

permeability of 1x10"" cm/sec. The design presented in this report suggests that the soil layer

could be replaced with an equivalent geosynthetic clay liner (GCL).

a

• The leak detection layer shall be genet with a minimum hydraulic conductivity of 1 x10.2

cm/sec. The genet is used instead of a 12-inch thick drainage layer of sand, gravel, or other

material, which also achieves a hydraulic conductivity of at least 10 cm/sec. A demonstration of

the adequacy of the genet for conveying solutions to the sump is conducted by comparing the

genet performance to that of the 12-inch thick drainage layer. The leak collection and removal

system will be operated to maintain a head over the bottom liner of 1 foot.

• Surface water control for the 100-year, 24-hour storm event would be in the form of a diversion

of run-on from upstream watershed areas around the impoundments, and additional capacity in

the impoundments to account for direct precipitation.

• Both liners will be secured in an engineered anchor trench at the impoundment berm crest.

3.2 GEOTECHNICAL INFORMATION

Geotechnical information for the site was obtained from 8 soil boring profiles. The borings were

drilled as part of a preliminary Geotechnical investigation, carried out by others. The boring locations

are shown on Drawing No. 2 and the profiles are presented in Appendix A. information from the

profiles indicates that the site is covered by alluvial deposits in excess of 26 ft thick, the maximum

depth explored. Groundwater was encountered in soil boring B2 at a depth of approximately 24 feet

bus

3.3 IMPOUNDMENT LAYOUT

GILA BEND POWER PROJECT ._ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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The evaporation impoundment consists of four approximately equal size, 20-acre ponds and one

approximately 7-acre pond with a net combined area of approximately 87 acres. The boundaries of

the evaporation impoundments have been set by the Section 19 property line on the west, the

flowage easements across the north and east of the impoundments and by the plant site location on

the south.

Two approximately 20-acre ponds will parallel the western edge of the southeast quarter of Section

19 with a property line setback to allow on-site access to the ponds and berms. Two approximately

20-acre ponds will be directly north and northwest of the plant site occupying the northeast quarter of

the southwest quarter of Section 19.

The impoundments are designed to minimize berm elevations and will be surrounded by a security

fence. The impoundment cross-section is shown on Drawing No. 3. Access ramps with 8 to l slopes

were placed at each of the impoundments to accommodate excavation and hauling equipment into

the ponds. The access roads and ramps are shown on Drawing Nos. 2 and 5.

3.4 IMPOUNDMENT SIZING

A water balance was developed in order to determine the critical depths in the evaporation

impoundments. A detailed calculation of the water balance is provided in Appendix B. Additional

discussion of the operation of the evaporation impoundments is provided in Section 7.0.

The water balance examined both average and wet climatic conditions, coupled with cooling tower

inflow, to calculate the operating depths in the impoundments. Average cf imatic conditions were

based on average precipitation and evaporation, wet climatic conditions were based on the wettest

year on record for precipitation and minimum evaporation. Precipitation data for the site is based on

the Gila Bend gazing station. Evaporation from the impoundments was adjusted to reflect the high

TDS water intended for these impoundments. Evaporation data and any adjustments were

developed from the following sources:

Evaporation from open water surfaces (Cooley 1970)

Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States (NOAA

1982)

Evaporation Atlas for the COntiguous 48 United States (NOAA 1982)

The Effect of Salinity on Evaporation (Harbeck 1955)

Painted Rock Dam Pan Evaporation (U.S. Corp of Engineers 1990-2000)

The critical impoundment depths developed from the water balance are presented on Figure 1. The

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DES!GN REPORT
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water balance assumes a 90-day inflow period from the cooling towers with flow rates that can be

evaporated 240 days following the inflow period. This allows 30 days to remove salt deposits prior to

reuse of the impoundment. The resulting salt deposit depth is calculated to approximately 1-ft.

Based on this operation method, the design depth of the impoundment above the overlier at the

junction of the 3:1 and 0.5 percent slopes was estimated to be 7 ft. This depth provides for 2 ft of dry

freeboard below the impoundment crest. The water balance for the average year climate conditions

incorporates the inflow of the 100-year, 24-hour precipitation over the impoundment area and entire

power generating plant. The critical depth design was 4.7 ft, based on the maximum impoundment

depth resulting during the wet year climate condition.

3_5 IMPOUNDMENT COMPOSITE LINER

The impoundment composite liner consists of a primary 80-mil HDPE liner and a secondary 60-mif

HDPE liner separated by a 0.2-in genet as shown on Drawing Nos. 3, 5, and 7. The primary liner is

covered by a 2-ft of soil overlier material and a 1-ft layer of free draining gravel as Shown on

Drawing No. 3, 5, and 7. The gravel layer matches grade at the impoundment berms. The overall

intent of the soil cover materials over the composite liner system is to facilitate the cleaning of the

impoundments. An overall soil thickness of three (3) ft was deemed necessary in order to sufficiently

protect the liner system from being damaged by vehicle traffic. The one-foot free draining gravel

layer was incorporated in order to provide a stable base for vehicle traffic and prevent rutting that

could occur with soil material.

The secondary liner will be placed on a 6-in layer bedding of 3/8-in minus material and a minimum

permeability of 1 x 10 cm/sec. The bedding material must be compacted to 95 percent of the

Standard Proctor density. A geo-synthetic clay liner (GCL) may be used for this low permeability

layer if suitable material is not available on site or as costs dictate. The composite liner ties into

anchor trenches located at the impoundment berm crests. A typical anchor trench detail is shown on

Drawing No. 7.

Each impoundment has a minimum slope of 0.5 percent towards the impoundment midpoint as

shown on Drawing No. 2. This slope was selected to minimize the volume of cut material required for

construction as weft as to meet the prescriptive BADCT requirements for hydraulic conductivity for

the genet. The genet drains to a collection sump at the center of the impoundment. Details of the

collection sump are shown on Drawing 7. A leak detection outlet, consisting of a 6-in diameter solid

HDPE pipe, extends from the impoundment low point to an inspection sump at the impoundment

berm.

GILA BEND POWER PROJECT __ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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3.6 LEAK COLLECTION AND REMOVAL SYSTEM

A leak collection and removal system (LCRS), consisting of a genet placed between the primary

and secondary HDPE liners and drain pipe system, will be used to collect any leakage through the

primary liner. Details of the liner system are shown on Drawing No. 7. The solutions captured by the

LCRS would flow within the genet by gravity at a slope of approximately 3:1 (H:V) at the sides of

the impoundment, and 0.5 percent at the bottom.

The solutions collected by the genet would flow to the collection sump located at the center of the

each impoundment. The collection sump is constructed between the primary and secondary liner,

allowing for installation of 6-in diameter drainpipes (see Drawing No. 7). The collection pipes drain to

an inspection sump located at the edge of the impoundment. A solution-level sensor would be placed

within the inspection sump to prompt the need for sump evacuation. The solution within the sump

would then be pumped out and returned to an adjacent impoundment. Due to the high TDS fevers of

the water contained in the impoundments, a pump cannot be submerged in water within the

inspection sump. The pump must be lowered into the sump as needed. Details and sections for the

inspection sump are included in Drawing No. 6.

impoundment drainpipes are used to control solution levels and convey solutions from higher to

lower elevation impoundments. Solutions can be conveyed from impoundment No. 1 to

impoundment No. 2, impoundment No. 2 to impoundment No. 3, and Impoundment No. 3 to

Impoundment No. 4. A single pipe connects the aforementioned impoundments. The impoundment

drainpipes consist of 12-inch diameter HDPE pipe. Location and layout of the drainpipes are shown

on Drawings No. 5 and 6.

The primary and secondary liners are welded to the pipe using a factory fabricated pipe boot, which

maintains the integrity of the liner system. Butterfly control valves are used to control flow in the

pipes.

3.7 LEAK COLLECTION AND REMOVAL SYSTEM TESTING

\

Upon completion of the installation of the primary 80-mil HDPE liner, secondary 60-mil HDPE liner

and genet separator and prior to the installation of the soil overlier material, the LCRS system will

be tested for effectiveness. The test shall be conducted by injecting a specified quantity of a readily

identifiable water-soluble liquid into a test port installed in the primary liner of each impoundment

leading to the genet liner area between the primary and secondary liner. The test will be deemed

successful when the LCRS alarm is triggered and at least 75% of the injected liquid is collected in

the LCRS sump. This test will be repeated for each impoundment and LCRS sump

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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3.8 STORM WATER DIVERSION AND EROSION PROTECTION

Based on current site topography, storm water flow across the site will be diverted to existing

drainages and will pose no erosion threat to the evaporation impoundments (Figure 3).

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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4.0 DRAWINGS

The engineering design information discussed in the previous sections is detailed on the 7 drawings

presented in this report. The drawings are prepared based on preliminary engineering and design

concepts. The drawings provide sufficient detail for review of the BADCT elements required under

the APP.

The drawings are prepared using ACAD Version 14.0. These drawings are not considered nor

intended to be detailed sufficiently for construction or recording. Although inclusive of formal borders

and title blocks, the drawings submitted for this permit application are not suitable for construction or

recording.

The 7 sheets of the drawing set represent the scope of work primarily consisting of the evaporation

impoundments and any appurtenances. The drawing set will require revision as engineering and

design progresses. in addition, the number of drawing sheets will likely increase to allow for more

design details.

GILA BEND POWER PROJECT _
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5.0 CONSTRUCTION spEclFlcAnons AND QUALFW ASSURANCE PLAN

5.1 CONSTRUCTION SPECIFICATIONS

The Construction Specifications included in this engineering report being submitted with the permit

application consist of the technical sections describing the materials and construction requirements

for the project. These technical construction specifications are prepared generally following the

Construction Specification Institute (Csi) format, typical for the industry. However, because the

design is preliminary at this time and the purpose of the engineering report is primarily for permit

application, several sections of the technical specifications may be omitted. The bidding documents

and general conditions are also omitted at this time and are generally relevant only for purposes of

final design for construction.

5.2 CONSTRUCTION QUALITY ASSURANCE PLAN
n

A Construction Quality Assurance (CQA) Plan has been prepared for inclusion to this engineering

report and submission with the permit application (Appendix D). This CQA Plan provides instruction

for a quality assurance and quality control (QA/QC) program during construction of this project to

ensure conformance to the approved drawings and specifications. The CQA plan is usually carried

out by a representative of the Owner to oversee construction activities conducted by contractors and

installers. Of primary consideration, the clay and geosynthetic liner system will require continuous

observation and QAIQC testing. The CQA Plan also provides the guidelines for defensible

conformance testing and written field reports. The information gathered in the execution of this plan

is summarized in a final written report.

\

I
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6.0 CONSTRUCTION COST ESTIMATE

A conceptual-level cost estimate, with an approximate accuracy of r 25 percent has been developed

for the design presented in this report. However, due to confidentiality concerns, the estimate is

provided under a separate cover. Some discussion of the cost estimate is provided in this section.

Additional detail concerning the cost estimate is provided in the APP application. The assumptions

used to develop the cost estimate are provided in Appendix E.

In general, the ¢ 25 percent approximate accuracy of the cost estimate is typical for the industry

given the engineering and design performed to date is preliminary and is being submitted for

permitting only, not detailed enough for construction. The cost estimate has many line items to

assign costs to the various types of work. However, line items may be inadvertently omitted due to

the lack of design detail. in addition, the estimating level of effort for the quantity take-off calculations

and the development of unit pricing are commensurate with this level of design.

leT has relied upon its internal estimating database developed from other projects with similar

materials and scope to develop the unit pricing presented in the cost estimate for this project.

Accompanying this cost estimate is a list of assumptions that were made regarding the scope or the

construction method/approach that somehow impacts the cost of one or more line items (Appendix

E).

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
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7.0 OPERATION AND MAINTENANCE

The operation and maintenance (O&M) requirements for the evaporation impoundments have been

developed to allow GBPP the greatest amount of flexibility in operation of the power generating

plant. There are 3 components involved with operation and maintenance of this facility:

1) Inflow of excess cooling tower water,

2) Evaporation of water contained in the impoundments, and

3) Removal of salt deposits.

Each of these O&M steps is detailed in the following sections.

7.1 IMPOUNDMENT INFLOW

The evaporation impoundments are designed with a maximum operating level 2 ft below the

impoundment crest. This design provides 2 ft of dry freeboard and 5 ft to 7.5 ft of operational depth,

depending on the location within the impoundment. The inflow from the cooling towers must be

managed to ensure the water level in the impoundments does not encroach on the dry freeboard.

impoundment Critical Depths are shown on Figure 1.

The inflow rate from the cooling towers will vary over the course of the year with peak flows during

January, February, and March and reduced flows in the remaining months of the year. GBPP

currently plans to operate the impoundments on a 90-day inflow cycle. With five impoundments, this

leaves 270 days to evaporate and remove salt deposits before an impoundment must again accept

inflow. Based on this cycle. an example of inflow based on average climatic conditions, is provided

on Table 1. The weighted annual average flow is 725 gallons per minute (rpm).

The operation of the power generation plant is not necessarily restricted to flow rates, but controlled

more by maintaining the dry freeboard. During drier than average climatic conditions, flow rates may

be increased. During wetter than average climatic conditions, flow rates can be decreased or a

process of transferring water between impoundments may allow higher inflow rates. Based on

potential inflow rates and the draining capability between impoundments, it is recommended that

impoundment No. 1 is used for January to March, and then moving to impoundment Nos. 2, 3, 4 and

5 consecutively, as shown on Table 1. The evaporation impoundments should be operated to

minimize the volume of water that must be pumped back to impoundment No. 1 from impoundment

No. 4, as this will only tend to reduce the allowable inflow and potentially cause a cycling affect.

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGn REPORT
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7.2 EVAPORATION

The evaporation of the solution with the five impoundments is based on a one-year cycle. The

impoundments are individually filled for 90 days and then allowed to evaporate for 240 days. The

remaining 30 days of the one-year cycle will be used to remove the accumulated salt from the

impoundments. The water balance used to develop the sizing of the impoundments is based on this

operational cycle (see Appendix B). Therefore, from the time the impoundments are filled with

solution to their operational depth there is a 270-day evaporation and removal time until they are

ready for reuse. in the event that the water has not evaporated in the allotted 240-day period (due to

wet year or higher operational inflow rates), drainpipes have been designed to decant additional

solution into the adjacent impoundments.

7.3 SALTS REMOVAL

After the 240-day evaporation period, the salt accumulated will be removed from the evaporation

impoundment. The calculated accumulation depth of salts is approximately 2 inches (see Appendix

B). This accumulation of salt will be excavated using a rubber tire loader and subsequently placed in

end-dump trucks in order to be hauled to a nearby landfill for proper disposal.

in order to facilitate the salt removal process, a site access road will be constructed to access at

least one side of each impoundment. The access roads will serve as the truck access and provide

access to each impoundment ramp to allow the loader equipment and trucks to access the

impoundments and minimize the haul length for the loader.

\
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Inflow Period

Inflow Rate to

Impoundment (rpm)
1,2

(Assumes Uniform Rate of

Power Production)

Recom m ended

Impoundment

For Inflow

January, February & March 800 1

April, May & June 700 2

July, August & September, 650 3

October, November * December 750 4

Maintenance 8 Emergency 4
5

Weighted Average Flow a 725

TABLE 1

EVAPORATION IMPOUNDMENTS

EXAMPLE INFLOW CONDITIONS

!
I
l

I
I
t

Notes :
1 Inflow values are estimated using a water balance based on average power production and

climatic conditions and the evaporation area typical for impoundments 1 through 4.

The example inflow rates are based on the assumption that the water contained in the

impoundments will naturally evaporate in 240 days after inflow stops, leaving l month to

remove salt deposits.

The flow rates presented in this table do not suggest any daily maximum or minimum flow

restrictions. During drier than average climatic conditions, flow rates may be increased.

During wetter than average climatic conditions, flow rates can be decreased or a process of

transferring water between ponds may allow higher inflow rates. Aeration and other

evaporation enhancements may be employed on a seasonal basis.

impoundment pond 5, with an area of approximately 7 acres, will be utilized to facilitate

cleaning schedules or, in any circumstance which would preclude flowing wastewater to any

other impoundment.

GILA BEND POWER PROJECT _ EVAPORATION IMPOUNDMENTS _ PRELIMINARY DESIGN REPORT
[PT PROJECT #147100 PAGE 14

4.

3.

2.

3



FIGURES
I
uK



-

-

-

5.o'
-

- 4.6'

un-

-

-

-

-

mu U§WFUN9.

a.Asa~D
powsa PaOJECT

EVAFORATION flout~n\EnT
cfrncAL saws

gnannao4.11s\24

*rzmr Mum 'we
JubN\l1l'lhlR Do t :

u n t o 8 / 1 / ° °
vuvnac

Fig. 1
NA. mum D a o

4 |- z Eu o : - ' I
> m n Y m 1 Q I F I I ti I I

I I

- I

N

u
I

|-1-
E=

i

A

1 -

7 ' 7.o' MAXIMUM OPERATING LEVEL
PLUS 2' DRY FREEBOARD g

G
v

4

g
v

5 '

MAXIMUM OPERATING LEVEL

g
| MAXIMUM LEVEL FOR WET

YEAR CLIMATE CONDITIONS
1

»

4 °

3.7' AVERAGE YEAR PLUS 100-yEAR,
24-HR INFLOW
AUGUST PLUS 100

0
2.5'

s
I

MAXIMUM LEVEL FOR AVERAGE
YEAR CLIMATE CONDITIONS
MAXIMUM AUGUST LEVEL2 '

s
L -

a

1 '

0.9'
I
I SINGLE 90 DAY CYCLE

SALT ACCUMULATION
(ANNUAL AVERAGEA

l l

sI

D

TOP OF OVERLINER .
(AT JUNCTION OF 3:1 AND
0.5% SLOPES IN THE
IMPOUNDMENTS)

o

lulsmtumlmnuow

= ; _ ~ » . w ~ » v wEu?
l o r n
1 .

0 m 'n I L x r' z z 'D no w - 1

13

1

L
L

> m O l b

I

E



_

_

-1:

_

s
I

gr

4

v n

{̀
e

I-_
Cf5fraf9;_

. » _ . :1

3

44 /-"~.4

2
*I

1
IJ

lar44'*-~*¢

5

i s

s
g
4

3

185

Fe

4

I ' l l
11

mol

M

-.._~

100 YEAR
Fl OOD pl44

11
I

3

:........'.'.....

i s

J
'Q

104
uv--I anI !acumen!41104onaoo9

4\

91
-L-

PRQJECT
LQCATION

jig

T

- :

3 I

L

1
D

11

4 '  J

I

u
a *U

-L-

'91I

{

!'.~

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
\
\
\
\
\
\
\
\
\
\
\
\
\

\\

2-M\\.
_

9I

:
1.

Eu

K

G

H

E

c

T

I

I

l

x
4.

4

I

I

I

I

v

I

I s

I

I 1

x.

1

I a

I

I

5.

1 2 3 4 5



INDUSTRIAL PUWERTECHNOLOGY

2221 CAPRICORN WAY SUITE 101
SMNTA ROW\. CALIFORNIA 95407
TEL: 707-528-8BOOJFAX: 797-528-8901

Nu. R u i n ! sou

7

L

| -
O
UJ

83
M a

£83
C
D.

LOCAL FLOODPLAIN
DELINEATION

Flgure 2

Jan Num hr Dot :
147100 10/3/00

shut Numiéig. 2
anal

.8

* - . _
4 .

!

an#

rm

I A u | n 11

-uv1| •I i

dlluau

no]

1

'1*
8

In
n

4

1
x
1
4
1
1

nr
r

*

\

4

1

•

-1innrv

( *
1*"

a
g

I

r
`* 4

4-

!4 »._4

9.

i-_.___ 1

=~I

~3 pp

¢~¢»

4'\

f .  l

M

I
|

I
Iv
4
4
I

IND

£ 4

11
|
s
I

_al

4
5*

1.

3;

vs

F

9

l

I
I

\

i
I
!

.1g!  -  » . . ~ ¢ 1 * *D I »~~

r-
'Q

4
4

i

* *
I
I

I
I

I
I

I
I

I
I

I

ti
4

E

5
i
t

J L - . J
_av

U _.

,.,.-

.¢"

"" 4 NORTH
I

' a

.

B

s
g
a
3

SCALE: 1 ' = . 5 Miles

H

g

SK

L

I 10 I

1.

o

11

I 44

I 12

5

I

I

s

13 I

s

J l \ V.1 _I l~» *_

ms

14

J

I

I 15 16 I 17

F

E

J

3

H

L

c

A

D



lllE.0lJNDMENI
NQ._.Z

4

< - - -

t

" I
_I

a'x

IMEQUNDMENI
no.  3

I
I

l

1*

F

IMEQUNDMENI
o.

I
n

-4-

t
-

B

F

SIQEM
ENAIEB
EQDID

I
| L l

H

I

T
I

4IN
- 8

IN
r

L

iL

*

4\

1

' _ ¢
\

S- 4,52
3%

.<
4*

4» .

. »
K

AccEss ROAD

#of,9 , ..
4'

i
1 5

\

f
1

v f .
Ar \

E .*
r"

*x !

H
4

_

G
4:

PROPERTY
BOUNDARY00

. !

_

I vi !
1

i
*.

\ cu LVERT
TBD

ACCESS ROAD
D D  |

CATCH BASIN
( u p )

I

l
in.

[Io
D - ACCESS ROAD

< - - -

1 \

4 Et»

3,
I

al; BERMED SPILL
RETENTION

--|

V"

, gr

I

_. - - q .4_i
O '

e
(_ E
L
LJ
u<2

| :I-

:

5-

:

I

c ;.-..-t..-..-.. CAUSEWAY
SPANPROPERTY

BOUNDARY

B

!

A -

1 2 a 4 6 o 1 a g

E

I

I

i

I

I

i

I

n

I

I

I

II

I

I

I

I

I

I



IWMRIALFUYWRWMW

W
my CAPRIOORN WAY SUITE too
SANTA ROSA. CALIFORNIA 95407
TB.: 101-528~8800IFAX 707-528-8801

I

No. Rllhlh nun

| -

D.

U

88%
898
Yu:
_Lu£93

0

STORM WATER
DIVERSION PLAN

' u s a - ' m I r " 1 l l I r " °

Job Number: Data:
147100 10/27/00

iéig. 3PRELIMINARY
NOT FOR CONSTRUCTION

I

L
q

m
1 ! .

|-

.

' I

'I
F

-

4

s

4-= *.
¢ *l~

i f

\ .

1

_
o
"

=.
' . 14

- as
*Jo

in

1*
Ju

***

¢ r
4

l

.49 *

vu 4

e

4

*"

4 1
v :}

9

I..
I

44 *.

.ex

WATERMELON ROAD 894

1 ¢.

4;

v

at be;
»

.....~

I

i i

I I I

9

4
I

x

l

I I

¢
I

I
n

I

I



OOOOOC
CDOOOOC

i

;

I~» :/
r

g
I

o

I't 5 ii
2 E

s
r I "I"

5 ..

3 4
., -. ,_ ..z ,,, ,....'¢*».

8

3
. .

:ma I

pk:

m a

i z g I
v

,. **

mv. 4* p» ¢ . »A+ -M

T r
4

I

;

-

ac

430.58.... 7oo.co'
MWM dun-»

268. ac'
0 , r

r

Aczzssacac !f*
.x

I
i
I
a

"MM1ml=.8.a nuaara If

1n=Awr»41'-

H

Q

8
E

I
Q

is

1

3 9
Gt

m .Maura
WWAHATYNiv

»_

r~lvrv~»4 ;¥*qN
r e  C r  4 )

IE

I

? . - . . . - - I

1
I
x .-
l » t

§ ;5 1.
I J

I uuvvwsn I

I I
I 47
| I
I I
l IP

'=.w1-svanra

1-

biq

3

e

:Ii
64

86
I  1

13»
I

44
i t
H
a l
Al atvwauwl re

UNH

l
3

i
£4
49' \IMN'T3?WlNf'F' I

: J e u x
M 1 3 4

i
I
i

1 I
1
I
I
I
/

AUIIN.
Na"re:c

I
| 9

4

i
I
I
I
I

}

f
'i' i~r11z

8
E
it

Ii! u _aalfllll IiilI1lill1
| l ]̀H*.§li

"°*.
14

4 /

I4
2\

I
i

-

780,CG'

l g  . *

\___.....__.........__

200.00. 430 , 98

8 2

x

1 *

I

I
1

2 a 3 I 4 a 5

m a

n

ii

s a

I
l

7 l

piazza 9

l



?ll3l}83Rhii.. awmamlanev

U
my cnsmcuam wAv was 'm
SANTA9%A. GNIJFQMIA96407
19; am' ams.aanutpAx ma~m.w1

I

I

RE Indus n=a»

t -
O

38
or8'Q_

Jo:
...Lu
LD;

o
D..

ENLARG&D STORM
WATER DIVERSION FUMN

":nn**un|- ann.

Jeb Humble
uroo

new
1;/1/9G

Fig. pa

ii
a
I
1

3
4
1

8
w
¥

4

r I
4

I

n

K

mswwa
l walznpcua

J

Ti"
89

i»

rzoo81wfz vqvam

-alms.
FW nun?

: n o w
wnvw TANK

H

»

Ta lnswnun-tar
NO. s

G

-pr# saAb
vi/r'»'rv»r if
.earns

_

C T G ST AC K:

Ame. HfHiFF amn-

A u x .  H a n n a  S T A C K '

wpgq TANK'

ww-'R TRFAMtNr an ng.-

cmtnm s arama-

4

of

ca

Q

e

»
an run is
MIUIWVA

u A l n T . / $ J p p \ v  Q G N T R Q I :

Anm ln .  B i  D G. :

Q n o u r m  w A 1 1 = w  T A N K ;

Q ;  w A T 5 g  T A N K ;

A t t n - f a q s  A ~ w o n l A  T A N K :

GAS a rs w nur  ' r ow = oR AR y  F R T U R AGF :

24~0'x100lx50'

2500>o60'x55'

18' DlA.x185'

40'x4-G'x20'

4~5'x5!'

70' DiA.x4-0'

125'x50'x20'

4C'x60'x20'

125'x70'x30'

12C'x50'x30'

8C'x4fC»x25l

15' ClA.x15'

10' D!A.x10'

10' DIA.x75'

15' UIA.x15'

33 o

944 nrurnrr
vs 'gnarr

I Ra PALO venue
SA'\IELLlT€SHT¢}4YARD

in
C

Accts homo

B
u

NORTH
o 100 200 too *.

78
a n

A

SCALE : 1'=-290'-0"

u A 4 * 1 os to 11 12 13 14 15 l a » it'

i i

QS



.
"Ill
ume
ruin lm HI

o WILCOX

scans:

BISBEE O ooucus
r>

I I I I I I lI

uOluvt

K.NCMAN

O O
SEv.ICuAn

cncuwvo

orLAGsrAfr

TUBA cm
C

O WINSLOw

MAVAJ¢l

\

KAYCNIA
o

uncut

GANAOO
O

4;LLr

Q
.'r~

4

I

1

W e

6.82

6
PARKER

ccrrcuwooo O

O pncscarr
#MPH

O FAYSD8

ALMNE C - 1144

f

1454 '

T;
2'

*%
5

:fr ~°"'
I 'v

*<*

v

"eo.l

IIAIIICOHA

|./.

CASA GRANDE
O

uOR€r4CI

O

O  4 0

\ VS

A1=pRox1uATE
$l'YE LDCAUON TUCSON

O
n u

SINI4 CFU!

NOCALES
Fm

I
I

a so me

SCALE IN fILEs

LOCATICN MAP Vlcll\

DESIGN DRAWING

GILA BEND POWER PA
GILA BEND POWEF

EVAPORATION IMPC
GILA BEND, ARIZC

1
I 2 l 3 I

n

4 I s I e I 1 I 8 I



INDUSTRIALPOWERTECHNOLOGY

2227 CAPRICORN WAY SUITE 101
SANTA ROSA. CALIFORNIA 95407
TEL: 707-528-8800lFAX 701-5284901

No. Rl81nl nun

|-
O

88
W M
M a
Jo:
_Lu
£93

O
CL

TTLE SHEET

Job Numbs
147100

Dot:
8/1/00

91-t Number

7.1 1h-tu

PRELIMINARY
NOT FOR CONSTRUCTION

"' in '*'5, 8 V919
u

84Q

I

l

\. 4

Es

"3,

I

t*¢ .Its\
* i

.s
'

1

I

J18. L

; i

.»x
LH'

W a a l

I...

. :1

4
I

:;"

4
1
4

of
3

I

l

3
l

lg
i'1

lsDlA>;

J *  ' f

I

G I L A

G girl

.F'-1~l 1:.'l"1

R s s E R v A T
17

--_. - at .

h

I ! L : N La

I

IIlF
:Ml

DRAWING INDEX
SHEET no.

I

1

2

5

4

1

I

LEAK COLLECTION AND
REMOVAL SYSTEM
INSPECTION SUMp DETAIL
AND SECTTONS

IMPOUND DETAILS

IMPOUNDMENT SECTIONS
AND DETAILS

IMPOUNDMENT AND STORM
WATER POND SECTIONS

Tlll'LE SHEET

SITE PLAN

IMPOUNDMENT SECTIONS

TITLE

I

I

I

1 1

I

I

J

I

!

;
I N

I

i

r-
I
I

G

H

-mi" 4.61 11l":1

800
I

F

q
s
*E

E

ITS MAP

D

FOR:
c

I

I

QTNERS, L.L.C.
PROJECT

JUNDMENTS
s .B

*
I

E
8
3N A I

a
- A
I

,I
I.

I
i

JI i n I q 'I I a n I

7

8

5

41: I I I

L



IMEQLINDMENI
no .  z

I

/--"

IMEQUNDMENI
no.  3

l

B - 8 3 #'- >

t

\|-

|
I 1e

! "_

I3
8-7, `\

3 t

@@sF~1 I

1
's

1

w»51.0884
JNAIEB
E.QN.D.

/- DRAIN
PIPEE g._n •Oft FaC

i

i

i

l

i l l I I I

g -,» .

¢
i

-4!

4z.5.»'x
=

K

AccEss ROAD

q
J

H IMEQLINDMENI
no. 1

I

.

/'LEAK DETECTION
OUTLET PIPE

U

LEAK DE'[E¢'l'l0N
OUTLET PIPE

PROPERTY
BO UNDARY- \ I

I

DRAIN

SEE A (TOP)
n

DRAIN PIPE
VI I -

I

I/v l'
D D

/ACCESS ROAD
DRAIN PIPE

'=

ACCESS RAMP
SEE

L.J 4
~l

E
-STAFF GAUGE

(TOP oF 5)

00

(WP oF 5)

l--

B-2

8 u

8»LCRS INSPECTION
SUMP. SEE

(TOP  oF  4 )
ACCESS ROAD-

D

\-LEAK DETECTION
OUTLET PIPE

.
I
.
I

LEAK DET
OUTLET P

\ .._.._.._.._
E
L
i PROI

BOUI

3

\

1 I 2 I a I 4 I

I

5 I e I 7

' f i r

I e

it

.f

9

I



INDUSIRIAL POWERTECHNOlOGY

I
I

2221 CAPRICORN WAY SUITE 101
SANTA ROSA. CALIFORNIA 95407
TB.: 707-528-8800lFA)Q 701.528a9m

Na. Mann man

|-

8
38
m m
Ulla
<=?8
£93
8

SITE PLAN

-1:11ll-'uunr-:nur

J ob  M umbo:
1 4 7 1 0 0

Data:
8/1/00

Slut Numbs

?2 7 shoots

PRELIMINARY
NOT FOR CONSTRUCTION

l
I

5-
I VI' 4 9

I

,.\

4
J
4

1*

i i1 BORING DEPTHS
'K

I

an

\.

u
*

¢

B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8

20.11
24.0'
19.1 I
18.0'
20.4'
20.5'
20.4'
2o.4'

!
I

an

L

H

G

F

i

i

8

\

4 8 8

1

F .

r
1

E

9-

I

F
*I 8*

*

D

|

ECIION
IPE

'ERTY
4DARY

*

3

,area

WATERMELON RQAD 8 N

i
i
i

l
i
i

i

I
a

B

s
§'4
.8

A

-o

I

y

1'

I

I
!
I

a 10 11 12 i s 14 18 I _|I

I

f n  I *

a v

I

I I

I

I

I

I I

I

I

40 4 ?

r

I

I



50'._0"
656'-6' 63

8: 2IMPOUNDMENT no. 1
(9mmAR)10'-0

VAULT EASEMENT BERM CREST
ELEM FLOOR

ELEV.=

IIMPOUNDMENT no. 3 6: 4-
(SIMILAR)K

BERM CREST
ELEV.

\

FLOOR
ELEV.=

5{8'._0"

.4 1226-C .59'-0
IMPOUNDMENT NG. 4.

EERM CREW
IE V . =

10'_0"

VAJLT EASEMENT
24 ' - o "
ACCESS ROADFLOOR

ELEV. = 11s
F

_sLope 1
7) x

I I I r r 1

V
I 1330' -0'

\

IMPOUNDMENT NO. 2 .* impounD».

K
BERM CREST
El£V.=

FLOOR
ELEV_ = _SLOPE

BERM CREST
ELEV.

0.5% _o.5'z
5 /"

/ 0.5%_

J
- SEE CO
DETAIL

CT!ON SUMP

SECTION

H z
3

-

l/
J

1300' -0 '

up
o
z
up
LL25'.-0"

G

24'~0"

ACCESS ROAD

\L o.5z _ .l 0.5%

\_I

l l SECTION
SEE ANCHOR TRENCH
DETAIL 2

7

I

E 6ac ' -6"U v

-
24' -0"
ACCESS ROAD

Fl"
88
D-U

gr,
I50'-o'

. r

vi' .
4

D » 0.5% _

U

1 9.5%

SEE ANCHOR TRENCH
DETAIL 2

7SECTION I I

J

\Lu
>-z
v- '18 _

MJ
Mo
8 2L\Jmu.
L ?6SDI-C'

/ - . /

a

I

1

_- . _ ._ -- ._._ _
QS% _

.F

\

_my

SEE COLLECTION SUMP
DETAIL 1

'7
SECTION /2\

MEN
I

| |

1
I }

.... n . .1 | | 1\.1v l ~~~l2 3 4 5 6 7 5

1.

I

15

.8

II Ill!H II

6"

h

99'



kJ
g
_I
up
o
z
kJ
u_

,L
25'-o"._5"

NT no. 1

FLOOR
ELEV. =

//1:1_o.5z

I

SEE ANCHOR TRENCH
DETAIL®

/

1 FREE DRAINING GRAVEL

2* SOIL OVERLINER

BO MIL PRIMARY HDPE LINER

GEONET

_-

\ . . . , » r / \

\ 4

.¢ . f¢ 44 )
>-4/ ~

\
Ic .

A/ \
/

I

\

\
\\

\

\
/

\ /
/ .

/
/ \ \i

\~
60 MIL SECONDARY HDPE LINER

6 LOW PERMEAEILITY SOIL
OR CCL

DETAW 1

3

Lu
Z_I
up
O
z
Ii'

13001-0
25'..0"/ /

>'~os I _s.=z

`J

SEE ANCHOR TRENCH
DETAIL 2

7

I

INDUSTRIALPOWERTECHNOLOGY

2227 CAPRICORN WAY SUITE 101
SANTA ROSA,CALIFORNIA 95407
TsL 757-528-890GlFA>C 707.528-8901

~o

Nu. Raum- Dub!

O

88
Loa:
M a
<£8
Lo;

O
D .

IMPOUNDMENT SECTIONS

Lanai - -un in- dw.

Jab Number: Data:
147100 8/1/00

Swat Number

3
5 :of 7 lhoetnn

IMPOUNDMENT NG.5
BERM CREST
5;£v FLOOR

ELEV. -
\

'9

r

1Ko l

1

11 .. ' ' 12

l f

13

I

$4 I

I

18 i

I

1



K

325'-0'
!IMPOUNDMENT NO. 5 I

FLY
FILE

BERM CREST
ELEV.

I

*o.5z
v

J
SEE ANCHOR
OETAIL 2

80 MIL PRIMARY HDPE LINER
/ \x SECTION

H \/, \//

.\

G

125'-0'

DETAIL

z

' f STORM WATER POND

BERM CREST FLO
ELEV. s

I \ E

/  4  o . s s :

V

SEE ANCH
DETAIL I

E sEcTion

n 1

D

1 e3'='-o"

C »rL 940' -0"
IMPOUNDMENT no. 5

EERM CREST
ELEV,=

FLOOR
ELEV. -

l SLOPE

B
'4

Q.;-8%__
\ 1 .

_mas

41
LJ

SECTION
A -

I I l I l l \\l~»¢ii' I l I I
1 2 3 4 5 e 7 a g

1

l- `



INDUSTRIALPOWERTECHNCLOGY

in
2227 CAPRICORN WAY SUITE 101
SANTA ROSA, CALIFORNIA 95407
TEL; 707-528-BSDGIFAX 701-52s-sem

`Sl

I

No. m u n - Bah

+-

8
38
W M
034
<
=J 83
cm;

8
IMPOUNDMENT AND STORM

WATER POND SECTIONS

dill.-1zsor"uuu-

Job Number.
1 4 7 1 0 0

Dain:
is/1/os

Shut Numb:

4
7 #warsof

STORM W ATiR POND

FLOOR
ELEV.=BER# CREST

: 1 £ v =
' L`\3

PRELIMINARY
N O T  F O R  C O N S T R U C T I O N

o' 8L
_

TRENCH

TRENCH

I

1

¢

so*-o_j
,v I

)
l

Luz:»
moz
if

Lu
E
...J

F

\*' o.§z _

LU

10

I 1 '7

62G|~O'

r

8 .1 2

_a.5:r;

HZ

iv/'

s

I

1 :

13

l l

L\J
U
z
i f

L u

3-1
_ |

(25'_0"

1

l

I

1

14

14

I TC!

15

11:

18

I

c

'I (

1 7
J

_

nm

CO

9

n

I

l'~(

Lsl-

.A

n

-
Q

- .v -
c

3
me

:<

c

5:

;r.-

I

5

H"
~r



\r - r r - I

4.

s r
l

)
)

\

/

l,

52,

X

, - -

K

o.sz SLOPE

- `>:2~ I`*>
` /

SEE PIPE PENE1RATlON
DETAIL 4

7

95' W
\ g444I

:~<é/:'§/%/7

J §LDPE VARIES
1.

*

. . r \ V

9
i

12' DIA. HDPE DRAIn PIPE

12' BUTTERFLY VALVE .

H 4' DIA PRECAST MANHOLE
S E E  D E T A I L ( '2

5 T Y P ! C A L
D R A I N  P I P E

SECTION

G

. MANHOLE
COVER AND FRAME
PAINTED

3' DIA

\ l

r

l r

' n

I

VALVE CONTROL
HANDLE AND
STEM AS
REOUIRED-I

I
b

VALVE STEM YOKEa

_ 1
re

E ACCESS RAMP
INTO IMPOUNDMENT~l

" -  .
/ /

\ \  / X

1'2" DIA. plc
8UTI'ERFLY .
VALVE, FLANGE
TYPE

D > :

5 4' LD, PRECAST
CONCRETE MANHOLE
SECTION, COVER
AND EASE

u

NON-SHRINK
GROUT FILLER
AROUND PIPE

K

:Q\

V / ' /\ 9/\Y
c FLow I

2' souL OV£RLINER
12" DID, HDPE
DRAIn PIPE

a
12" DIA. FLANGE
END sEcnons4

m

i

v

8

<>\ A a.

* .

VALVE SUPPORT

D R A I N  V A L V E
C O N T R O L  V A U L T

Al DETAIL

I
l

I I I | I
my; lm . . . 4 |  w »\I v.,1 H iv . I I ll H V

l l

q1 2 3 i

1

4 I

I

5 "I 6 I 7 8 g



INDUSTRIALPOWERTECHNOLDGY

. I
l

I

I

2227 CAPRICORN WAY SUITE 101
SANTA ROSA, CAUFORNIA 95407
TEL: '707-528-BBOUIFAX 70'7-52B-8801

~s-=

No. Rlvldarl D l h

I -
c . >

88
Lim
M a
<£8
cm;

O
D.

IMPOUNDMENT SECTIONS
AND DETAILS

m l :_ m o = " ' u n n r .

Job Number:
147100

_ Data:
.B/W/OO

S w a n k  N u m b :

5
7°'f lhaets

BETWEEN
IMPOUNDMENTS

DRAIN PIPE
INLET INVERT

ELEVATION

DRAIN PIPE
OUTLET INVERT

ELEVAT4ON

1 A: 2 * as

2  A :  3 * Lr

3  a :  4 * *

5 Ac 1 4 In

/\: I,3.3/" ~/'

PRELIMINARY
NOT FOR CONSTRUCTION

/
/

I Lu I 'v 1 12 I 73 I 1 4 1a 19 "| I
l

L

25'-o'

1

K

0.5% SLOPQ

~44 Rx .

SEE PIPE PENETRATION
$ € 7 /

\  7 »

SLOPE VARIES

DRAIN PIPE INLET
INVERT ELEVATION
(sEE TABLE) J

I
-1'

I

-

H
DRAIN PIPE TA°\BLE

I

G

I

I

F

15'-0' i
'I

11

PERIMETER
FENCE

FREE DRAINING GRAVEL
E

9»z
.  z
N:

XJ \4\
14

7

,~;\" "9 >
2/

STRUCTURAL FILL
ANCHOR TRENCH

D
w' A 4

SUBGRADE
{

CY/YAY

¢ % /

3541
5" LOW  PERMEABILITY
SOIL OR GCL

n

TYPICAL ACCESS RAMP
INTO IMPOUNDMENT

C

DETAIL
LEGEND:

HDPE' UNER B

t  \ \ \ \ \ \ \  \ \ \ L I GEONET

SOIL OVERLIN3
. . . 9 5 *

r -

L
* - `  R u

FREE DRAINING GRAVEL

o

2
8
4

8
A

COMPACTED WE-PERMaAalLHY
SOIL

4

STRUSTQRAL pix.

s 10 i 1 1 I 1 2 l I 13 I 14 I 15 18 I 17



\IMPOUNDMENT NO.
BOTTOM

ELEVATION
COLLECTIDN PIPE

INVERT ELEVATION

1 4 r

2 * *

3 * *

4 * *

5 1 *

G

J

H

E

D

c

lll=

u'-

B

al;

5".r . v

'X'4"

. >
43/J

_|

NOTE: INSPECTION POINT IS iN THE PIPE SUMP_

it
ii
II
11
15
ii

ii
ll
Ii

INSPECTION SUMP

COLLECTION PIPE INVERT
l L / ELEVATION (SEE TABLE)

m

ii
ii
ll

ii
II
Ii
II

Ki

PRECAST CONCRETE unuw VAULT
(4'x7lx3')

STEEL ACCESS LID

CAST IN PLACE CCNCRETE
BOTTOM

PIPE PENETRATION SEALED
W ITH DRY SHRINK GROUT

1 B" DIA. HDPE SDR 17
PUMP CASING

<
GRAMTY FLow FROM _
I M P O U N D M E N T  L E A K  s : = : = : : : : : = = : : : : : : : = : = : = : =
COLI£CTION SUMp

GRAVITY FLOW  FRoM
IMPOUNDMENT LEAK L
COLLECTION SUMP

i . /
' ,.>»~>3~' "~v\</* In?/"~V"i* "5'\»l ' »~> >'="W

<

6 '  D IA .  H D P E  S IR  ' 7
COLLECTION PiPE

BGTTOM ELEVATI ON
(SEE TABLE)

COLLECTION PIPE In\
ELEVATIDN (SEE TAE

o.5z SLOPE

/

PRECAS c o n e R
UTILITY VAUl
(4'x7'x3')
RIM ELEVATION
THE ROAD ELEVA

LCRS !inSPECTION
s u m p  ( W P  o F  2 )

15 '  DIA  HDPE SD
SUMPS (TYP OF 1

LEAK COLL

BOTTOM ELEVA
(SEE TABLE)

0.5z SLOP

LEAK coL:
I

A I

LEAK COLLECTIDN AND REMOVAL SYSTEM
INSPECTIDN SUMP

SE<:Tlon . A
`  5

1

1 n- . . www . .
}

Lu
a <1 r g.I | | |

1 I 2 3 5 ET I
l l -.

7

11
II

I I ' l l



lnDusuuAL POWER TECHNOLOGY

6
2227 CMPRICORN WAY SUITE 101
SANTA ROSA. CAUFORNIA95407
TEM 101-szs-asoo/FAx 707-528-8901

~s-

No. roman. Old!

|-
CJ

88
U-101
Ula
Yu:
_Lu
cp;

o
D.

LEAK COLLECTION AND'
REMOVAL SYSTEM INSPECTION

SUMP DETAIL AND SECTIONS

an_'nur-'vui-

Jtlb Numhnr ram
147100 a/1/00

Sati Numbs

6
7e d 1h-b

. |

C>

//

ERT
r\

ion

ABOVE

)ETAIL

:CTION AND REMOVAL SYSTEM
INSPECTION SUMP

ECTION AND REMOVAL SYSTEM
INSPECTION SUMP

I

ii
ll
a

II

go
u

.3
/r"1

- f r - -

l l  - 1

II

u

-COLLECTION PIPE INVERT
o ELEVATIGN (SEE TABLE)
_I g
t.Dlv

l--EVACUATION PUMP

it 1 "k
4 / HDPE ENDCAP

Lu

ii
u
11

1

0.5% SLOPE

ELECTRICAL CONDUIT

STEEL ACCESS UD

PRECAST CONCRETE UTIUTY 4n¢uLT
(4 ' x7 ' x3 ' )

CAST IN PLACE concRETe
BOTTOM

PIPE PENETRATION SEALED
W ITH DRY SHRINK GROUT

18 '  DIA .  HDPE SDR 17
( T Y P  o r  2 )

(AS NEEDED)

*r 1

0.5% SLOPE

0.sz SLOPE

I Hz

'i ':II"§l1.;

r

s '  DIA .  HDPE SDR 17
COLLECTION PIPE

1 ;

l \ \ \ :\ \ \ . \ \ \ ]

\ vow
»=v°§QS&'»es'SU5'=»&

LEGEND:

>-

"

I

GRAV§TY FLOW mom
q IMPOUNDMENT PK

COLLECTION s o l ?

HDPE LINER

FREE QRAnias GRAVEL

GEONET

souL ov5Ruzr£R

I
14

GRAVVHY FLow FROM
UMPOUNIHPENT LEAK
cou.Ecn2l.n SUMp

n so

I

I

I

we 1 (

D

_

G

U

J

H

K

1

L

F

E

D

c

B

g
3
é

SECTION compAc1Et> EDW-PERMEABIUTY
SOIL

F
A

STRUCTURM FILL
»

1
I I I I aI lb I 11 I LE

°"*! l *hU ' u

12

I

| |
I

A

14 15 16 17



SLOPE vARa5;

55;

f/f/\//wAW .\ \ W

\A\4
/ /////

IMPOUNDMENT NO,
BO'TOM

ELEVAT4ON

1 n

2 Ar

3 *

4 I I
5 1

i
I
i

: a r 4 a I I r o
U 8I I C r

ll 1

BERM CREST 1' FREE DRAINING GRAVEL

2' SOIL DVERUNER

FIELD WELD
*Q* / /

><

FACTORY FABRICATED
PIPE BOOT#`\\

\ 12" DIA. HDPE PIPE

\`
J

*~.\J b 8
188

z >

\ ~' ~. \ \

CAST-IN-PLACE
CONCRETL SLAB .

64 "~>,
'QA / / ,f /9,

/

H

#a \\ \ `\
>>l?® vo:

a l;

OVERFLOW PIPE
PENETRATIDN

J DETAIL
G

n

E
1' FREE DRAINING GRAVEL

2' SOIL GVERUNER

D

/ 4

>

¢<
DIA. HDPE

/Iry
BO MIL PRIMARY UN\Pi-§

/584

1 /

71
'Q

FIELD WELD FREE DRAINING RG

<¢;4;<4~<4"<4~4<

/»»
>.\?P\>1

PACTORY FABRICATED
PiPE BOOT

7////////////////_
C

2///////////%/// 6" DIA. PERF(
HDPE COLLEC
PIPE. PIPE SL
AT o.5z MIN.

>§>"l*;~ ;<
/ / \ / N x j/X :22 \

Q 44

o

W / 6 ' Low PERMEAEIUTY SOIL
OR INSPECTION SU

B STAINLESS STEEL
BAND CLAMPS

7

X //\,V/

2 -o 1

t»

coLLEcTion SUMP
Al DETAIL

N OTE:
Lr ,_, ".

INSPECWON POINT IS IN T*-4
I

'i A

Ti'

Ru
8. 7 e 9



lwusTRtAm1&cHnoL0sy

__

~s-

mv c».pn1
SANTA Rash
TE; 107.58

WAY surgE 101
u:JFom~nA 95407

m 707-528-8991

Ng. 1nlln Day

|-
C.)

co
Z O
um:
M a
<11,8
Q93

O
D.

IMPOUMDETAILS

mu.

4 .Jon Number ti:
147109 8/1/00

Suit Number

37 7 dusk:

1 . , P iu . . .Jos ¢?"\-7*"
4 - , .9 I . . -

r

.-rh

- '. - -- - »'-» »- ° - *- * '- »¢4 \°- 'o 0" ,¢,g.,r,.q;.:,,*'- .-ur I
¢ a .

_ - M ' I , » _ . . ' |. . ' v ' . . * » u v

I
&£1»' ¢2e»*2¢°¢*ao*»i»¥i»»~'~ *et* lava- 0 - °¢=¢»"=*_» °r°*»*'4e?'*

***-***.:¢»':8a»*.»»' °=.a:~I'.'.~g~...'=.»~.1»,:...-8=._§_»?...»4-1a§»a°.,-».4=w=»1°.,¢»=:~»='-»=:=¢=»li:<&"=:-»=w»~ =!»-wt

•

/ x

5' DID. I§A1n ROCKo WL UNER

,

/
~ . \ ~ . _

<244>lf>' .<P2

\H34<44 §
.~<& z;<<<4 /4.

I v ' \ v \ » x

` *. >§~\l\i\\`\'\ \*~., //"

cou.Ec11on PIPE
NVERT ELEVANON

4

4

` ~"\ZI~"'\L*/
9 / / \ >

PRELIMINARY
NOT FOR CONSTRUCTION

QA<(,Qq',<';%;/'

/ /  ' / V S - ,  X
>%>»>> 4 / X "

an l 9 a 4 Ty ll: ill
isf-1a'===a-

TYPiCAL ANCHOR DETAIL

DETAIL

s' LOW PERMEABILITY SOIL
OR GCL

•

SEE DETAIL

n-I
. _ . , . . . -v-1 l

-v -v'-:°'5~*'»=::-2"-it-=t'I ¢;;¢»¢¢¢¢»*¢¢-9;
' - . '¢1 v'c|1"*.a 'Q-'DW

i

. SUBGRADE

I

5'-0"

l

-.iv FREE DRAINING GRAVEL

-2' SDH. OVERUNER

I \  /  .

"//I. //`/

STRUCTURAL
FILL

|
o
_s
N

I

I

I

u

-

in

G

K

H

J

E

F

D

1

9>»\\ 'z
4 /< -

/

JRATED
THON y

, / / / /,,.|// f /49<%<A/"~ 4 " 4 /

\ \ / V /  / /  /  / \ / \ /4§@v<K< ® \ ~ , » > » ,
/ '  /  /r
\\/ .;9 3

c
s' LOW PERMEABILITY SOIL
DR GCL

t5'-cs"

COLLECTI ON SUMP

DETAIL LEGEND:
HDPE LINER

GECJNET

II soiL OVERUNER

FREE DRAINING GRAVEL

8
3

Y
II

COMPACTED LOW-PERMFABILITY
SelL

* i
PZPE SUMF.

. »¢ ~/<-

V///A
srRucwRAL FSLL

I \
s 10 1 -I 4 ' '22 I 13 14 15 16 me 17



APPENDIX A

NINYO & MOORE REPORT
i

I

F

J

i

I
I
II

I

GILA BEND _ APPENDIX C - SPECIFICATIONS
IT PROJECT #147100

PAGE 1



PRELIMINARY GEOTECHNICAL EVALUATION
PROPOSED GILA BEND POWER PLANT

GILA BEND, ARIZONA

PREPARED FOR:
Gila Bend Power Partners, L.L.C.

5949 Sherry Lane, Suite 1880
Dallas, Texas 75225

PREPARED BY:
Ninyo & Moore Geotechnical and Environmental Sciences Consultants

5035 South 33"' Street
Phoenix, Arizona 85040

November 3, 2000
Project No. 600150-01

\



/XI r

x
l ¢ a /Yin gr 4 moreHz

Georecnnfcau and Envrronmerazar Sciences Consurramrs

November 3, 2000
Project No. 600150-01

Mr. Robert Innamorati
Gila Bend Power Partners, L.L.C.
5949 Sherry Lane, Suite 1880
Dallas, Texas 75225

Subject: Preliminary Geotechnical Evaluation
Proposed Gila Bend Power Plant
Gila Bend, Arizona
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1.

This report presents the results of our preliminary Geotechnical evaluation for the proposed Gila

Bend Power Plant (Plant) to be located near Gila Bend, Arizona. The objective of this evaluation

was to develop preliminary Geotechnical information to be of used to potential engineering, pro-

curement, and construction (EPC) contractors as they prepare their proposals. Therefore, our

evaluation was limited in scope and is not sufficient for final design purposes. Additional geo-

technical eva1uation(s) will be needed prior to final design.

INTRODUCTION

2.

Our scope of services for this project included:

SCOPE OF SERVICES

Reviewing readily available aerial photographs, and published geologic literature, including
maps and reports pertaining to the project site and vicinity.

Drilling, logging, and sampling eight exploratory borings to depths of up to 26.4 feet below
the ground surface (bus). Relatively undisturbed split-barrel drive samples, Standard Pene-
tration Test (SPT) samples, and bulk samples were obtained and transported to our laboratory
in Phoenix for testing. We also performed a field resistivity test at the site.

Performing laboratory testing of soil samples, including in-situ moisture content and dry den-
sity, sieve analysis, Atterberg limits, hydro-consolidation, minimum electrical resistivity,
soluble sulfates and chlorides, arid pH testing.

Geotechnical engineering and geological analysis of the data obtained.

Preparation of this report presenting our Endings, conclusions, and preliminary Geotechnical
recommendations for the project.

The scope of services did not 'include environmental consulting services at die site.

3.

The general arrangement of the proposed site features is schematically depicted on Figure 2. In

general, the components of the Plant will consist of combustion turbine generators (CTG), heat

recovery steam generators (HRSG) with stacks, steam turbine generators (STG), and cooling

towers. Common facilities will include support buildings, a plant switchyard, storage tanks

transmission lines, water treatment facilities, waste water ponds and accessory equipment

PROJECT DESCRIPTION

600150001 rpmdoc
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Structure Anticipated Foundation
pa and Size

Anticipated
Load/Contact Pressure

Gas
Turbine/Generator Mat: 21' x 125' x 5' thick 2,000 psi

HRS Gs Mat: 34' x 160' X 3' thick 2,000 psi

Stream
Turbine/Generator Mat: 25' x 80' x 5' thick 2,000 psi

Storage Tanks Ring Wall: 50' diameter 2,500 psi

Steam Turbine
Building Unknown Column loads of 10 to 100 tons,

Floor loads of 200 psi

Cooling Tower 60' x 580' slab with
4' high perimeter wall

Column loads of 5,000 pounds,
Floor loads of200 psi

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

Based on information we received from Mr. Thom Shelton of Industrial Power Technology

(IT), we understand die approximate loading conditions for some of the facilities listed above

are as follows:

Table 1 - Anticipated Loading Conditions

In addition to the above loading information, we were also given the anticipated settlement crite-

ria for each of these structures. The following table details the settlement criteria we were given.

600150001 rpmdx 2 /Yin_qa&-/v\unre



Structure Anticipated
Settlement Criteria

Gas Turbine /
Generator 0.5" total

HRS Gs 1.0" total,
0.5" in 10' differential

Stream Turbine /
Generator 0.5" total

Storage Tanks 4.0" total

Steam Turbine
Building 1.0" total

Cooling Tower 1.0" in 20' differential

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

Table 2 - Anticipated Settlement Criteria

We assume the grades within the proposed power block footprint will be balanced. Based on

topographic information at the site, we anticipate that the cuts within the power block area could

be as much as about 5 to 10 feet and the fills could be as much as about 5 to 10 feet.

4.

The study site is located in Section 19 of T. 5 S, R. 5 W, approximately 7 miles northwest of Gila

Bend. The site encompasses roughly 160 acres. At die time of our evaluation, the study site was

vacant, except for several small structures near the northwest boundary. The ground surface was

somewhat rolling, with several variable-sized washes crossing the area. These washes were

typically orientated in a north-south direction and generally flowed from the south to the north.

The vegetation we observed while on site typically consisted of low-lying desert brush (primarily

Creosote bushes). We also observed unsurfaced roads bordering the site on the west and south

sides.

SITE DESCRIPTION

according to the Smurn Arizona 7.5-Minute USGS Topographic Quadrangle Map (1973), the

site lies at an average elevation of roughly 680 feet relative to mean sea level (MSL). Based on

600150001 rpnam
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the information from the quadrangle map, it appears the project site slopes very gently from the

south to the north, with approximately 20 to 30 feet of relief across the site.

Two aerial photographs were reviewed for this project. A 1981 aerial photograph from the

United States Geological Survey (USGS) depicts the site as undeveloped desert, with several

washes crossing the site arid no evidence of construction. Another USGS aerial photograph from

1996 show no significant changes from the 1981 photograph, with the exception of some un-

paved roads bordering the site to the west arid south. The photographs did not indicate large

disturbed areas that might be indicative of past development or filling.

s.

In accordance with state law, Arizona Blue Stake was notified 72 hours in advance of subsurface

exploration activities to evaluate potential utility conflicts at the boring locations.

SUBSURFACE EXPLORATION

Environ-Drill, Inc. (EDI) of Phoenix, Arizona, was retained by Ninyo & Moore to drill the ex-

ploratory borings. The borings were advanced using 8-inch diameter continuous flight, hollow-

stem augers (HSA). The purpose of the borings was to observe and collect samples of the un-

derlying earth materials. The general soil boring locations are depicted in Figure 2 and the

boring logs are presented in Appendix A.

The drilling occurrfzi on October 12, 2000. The target boring depths ranged &on 30 to 50 feet

bus. However, while drilling the first boring, perched groundwater was unexpectedly encoun-

tered at a depth of about 24 feet bus. Accordingly, we drilled the remaining borings to shallower

depths and notified the Arizona Department of Water Resources (ADWR) that groundwater had

been encountered.

Soil samples were obtained by driving a split-spoon sampler approximately 18 inches into the

soil at the bottom of the borehole using a 140-pound hammer falling approximately 30 inches.

Ring samples were obtained with a modified sampler (American Society for Testing and Materi-

als [ASTM] D 3550-84) and bag samples were obtained using an unlined SPT sampler (ASTM

600150001 q»¢.a°¢ 4 ningomuure
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D 1586-84). Modified ring and SPT samplers were used alternately at intervals of 2.5 or 5.0 feet.

The equipment and sampling methodology are described in detail in Appendix A.

Soil resistivity information of the subsurface materials was also obtained at the site near the lo-

cation of boring B-4. The data was collected in general accordance with ASTM G57 using a

MINIRES Resistivity Meter and four electrodes in a Werner configuration. Soil resistivity meas-

urements were collected at electrode spacings of 5, 10, 20, and 40 feet, along two perpendicular

traverses at each of the locations. The results of the resistivity surveys and details regarding the

data collection are presented in Appendix C. In general, the resistivity data collected are of good

quality, with good agreement between orthogonal traverses.

6.

The soil samples were transported to the Ninyo & Moore laboratory in Phoenix, Arizona, for

Geotechnical laboratory analysis The analysis included in-situ moisture content and dry density,

sieve analysis, Atterberg limits, hydro-consolidation, and corrosivity testing (including minimum

electrical resistivity, soluble sulfates and chlorides, and pH). The results of the in-situ moisture

content and dry density testing are presented on the boring logs in Appendix A. A description of

each test method and the laboratory results are presented in Appendix B.

GEOTECHNICAL LABORATORY TESTING

7.

The following sections provide information regarding the geologic conditions of the project site.

GEOLOGIC CONDITIONS

7.1. GEOLOGIC SETTING

The project site is located in the Sonoran Desert Section of the Basin and Range physiog-

raphic province, which is typif ied by broad alluvial valleys separated by steep,

discontinuous, subparallel mountain ranges. The mountain ranges generally trend north-

south and northwest-southeast. The basins consist of alluvium with thickness extending to

several thousands of feet.

600150001 mac
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The surface geology of the area is described as Quaternary to Tertiary alluvial deposits com-

posed of sand, gravel and conglomerate (Wilson et al. 1957). In general, the subsurface

materials consist of unconsolidated to consolidated Quaternary to Tertiary alluvial deposits

underly by Precambrian granite, gneiss, schist, and breccias. The basins and surrounding

mountains were formed approximately 10 to 13 million years ago during the mid- to late-

Tertiary. Extensional tectonics resulted in the formation of horsts (mountains) and grabbers (ba-

sins) with vertical displacement along high-angle normal faults. Intermittent volcanic activity

also occurred during this time. The Gila River basin filled with alluvium from the erosion of

the surrounding mountains as well as from deposition from the ancestral and modem Gila

River. Coarser-grained alluvial material was deposited at the margins of the basins near the

mountains.

7.2. SUBSURFACE CONDITIONS

Our knowledge of the subsurface conditions at the project site is based on our field explora-

tion and laboratory testing, and our understanding of the general geology of the area. The

following sections provide generalized descriptions of the materials encountered. More de-

tailed descriptions are presented on the boring logs in Appendix A.

7.2.1. .

Alluvial materials were encountered in each of the exploratory borings to the total depth

explored. As encountered, the materials generally consisted of a silty fine to coarse

sand, with varying in-place densities and moistures.

Alluvium

Groundwater

g

7.2.2.

Groundwater was encountered in one of our borings at approximately 24 feet below the

existing ground surface. The groundwater encountered is interpreted as perched

groundwater, most likely ham agricultural activities on nearby properties. Based on

well data provided by the Arizona Department of Water Resources (ADWR), the re-

gional groundwater table in Section 19, Township 5 South, Range 5 West as 50 to
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70 feet bus. Groundwater levels can fluctuate due to seasonal variations, irrigation,

groundwater withdrawal or injection, and other factors.

8.

The following sections describe potential geologic hazards at the site, including land subsidence

and earth fissures, faulting and seismicity, surface rupture, and liquefaction.

GEOLOGIC HAZARDS

8.1. Land Subsidence and Earth Fissures

Groundwater depletion, due to groundwater pumping, has caused land subsidence and earth

fissures in numerous alluvial basins in southern Arizona. It has been estimated that subsi-

dence has affected more than 3,000 square miles and has caused damage to a variety of

engineered structures and agricultural land (Schumann and Genualdi, 1986). From 1948 to

1983, excessive groundwater withdrawal has been documented in several alluvial valleys

such as the Maricopa-Staniield basin, where groundwater levels have been reportedly low-

ered by up to 500 feet, and in the Eloy basin, where groundwater levels were lowered by

about 250 to 300 feet. With such large depletions of groundwater, the alluvium has under-

gone consolidation resulting in large areas of land subsidence.

In southern Arizona earth fissures are generally associated with land subsidence and pose an

on-going geologic hazard. Earth fissures generally form near the margins of geomorphic ba-

sins where significant amounts of groundwater depletion have occurred. Reportedly, earth

fissures have also formed due to tensional stress caused by differential subsidence of the

unconsolidated alluvial materials over buried bedrock ridges and irregular bedrock surfaces

(Schumann and Genualdi, 1986).

As previously discussed, land subsidence and earth fissure hazards have been acknowledged in

several portions of southern Arizona. The closest earth fissure zone is mapped approximately

35 miles east of the subject site, near Stanfield. Well data obtained near the project site indicates

dire has been a decrease in the water level of 0 to 100 feet (Schumann and Genualdi, 1986).

Based on our Held reconnaissance and review of referenced material, there are no known earth
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fissures underlying the subject site. However, continued groundwater withdrawal may result in

the expansion of the current subsidence and earth fissure zones and/or the creation of new subsi-

dence and earth fissure zones. 111 general, however, eaxlh fissures are not expected to be a

constraint to the construction of this project.

8.2. Faulting and Seismicity

The site lies within the Sonoran zone, which is a relatively stable tectonic region located in

southwestern Arizona, southeastern California, southern Nevada, and northern Mexico

(Euge et al., 1992). This zone is characterized by sparse seismicity and few Quaternary

faults. Based on our field observations, review of pertinent geologic data, and analysis of

aerial photographs, faults are not located on or adjacent to the property. The closest fault to

the site is the Sand Tarim Fault, which is approximately 8 miles to the southeast :Md was last

active in the Late Quaternary (<l30 ,000 years). `

.Based on a Probabilistic Seismic Hazard Assessment for the Western United States, issued

by the United States Geological Survey (1999), the site is located in a zone where the peak

ground accelerations that have a 10%, 5%, and 2% probability of being exceeded in 50 years

are 0.05g, 0.07g and 0.l1g, respectively. Based on these relatively low accelerations, seis-

micity is not anticipated to govern slope stability analysis.

Seismic design parameters according to the 1997 Uniform Building Code (UBC) are pre-

sented in the following table.
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Parameter Value 1997 UBC Reference

Seismic Zone Factor, Z 0.15 Table 16 - I

Soil Profile Type SD Table 16 - J

Seismic Coefficient C, 0.22 Table 16 - Q

Seismic Coefficient Cy 0.32 Table 16 - R

Near-Source Factor, N, 1.0 Table 16 - S

Near-Source Factor, No 1.0 Table 16 - T

Seismic Source Type C Table 16 - U

Gila Bend Power Partners, L.L.C.
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Table 3 - Seismic Design Parameters

9.

It is our opinion that there are no known Geotechnical or geologic constraints that would preclude

construction of the proposed facility provided that the Geotechnical and geologic recommenda-

tions discussed in this report are considered, and the appropriate evaluation, design, and

construction criteria are followed. However, it is emphasized that our evaluation was preliminary

in nature and that the subsurface conditions have been characterized through widely spaced bor-

ings and limited laboratory testing. Additional Geotechnical evaluation is recommended prior to

final design of this project.

GENERAL DESIGN CONSIDERATIONS

The Geotechnical design and construction considerations are described in the following sections.

Based on our soil borings, the explored depth (upper to about 26 feet) at the site consists of
naturally occurring alluvium. The alluvium generally consisted of silty fine to coarse sand,
with scattered layers of gravel and occasional cobbles encountered. Laboratory testing on
collected samples indicated that these sandy materials exhibit a low to negligible potential for
hydrocollapse upon wetting. Even dough our preliminary laboratory test results do not indicate
a highly collapsible soil profile at this site, some improvement of the near-surface soils, prior to
construction, should be anticipated.
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• The proposed construction can be supported on shallow spread foundations or mats that bear
on pads of engineered fill. Higher column loads (over about 250 lips) could be supported
using a deep foundation system. Preferred deep foundation systems include drilled piers or
auger-cast piles.

Based on our findings, the on-site soils should generally be suitable for re-use as fill material,
provided that they meet with the approval of the Geotechnical consultant and are compacted
to specified criteria. In addition, the on-site soils should generally be excavatable with con-
ventional earth moving construction equipment to reasonable foundation depths (less than
about 10 feet). However, deeper excavations could encounter gravel layers or cobbles.

It should be anticipated that the clayey near-surface soil materials disclosed at the site will
offer relatively poor pavement support characteristics, could be expansive, and may be diffi-
cult to compact under adverse moisture conditions.

• The existing on-site soils were found to be corrosive to ferrous materials. Given the impor-
tance of the project, and the anticipated service lifetime, a corrosion specialist should be
consulted to provide site and project-specific recommendations for the protection of struc-
tures against corrosion.

• No mown geologic hazards are reported underlying, or adj agent, to the site.

10. RECOMMENDATIONS

The following sections present our preliminary Geotechnical recommendations for the proposed

project. It is important to note that the site grading plans were not available at the time of our

evaluation. The preliminary nature of our evaluation and our recommendations is emphasized,

additional Geotechnical evaluation will be needed to support final design.

10.1.

The following sections provide our preliminary earthwork recommendations. Other prelimi-

nary recommendations for grading and earthwork are included in our Earthwork

Specifications Recommendations, Appendix D. If there are conflicting recommendations,

those provided in this report supersede those in Appendix D.

Earthwork
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10.1.1.

We recommend that a pre-construction conference be held. Representatives of the

owner, civil engineer, the Geotechnical consultant, and the contractor should be in atten-

dance to discuss the plans and the project.

Pre-Construction Conference

10.1.2. Construction Observation and Testing

During construction operations, we recommend that a qualified Geotechnical consultant

perform observation and testing services for the project. These services should be per-

formed to evaluate exposed subgrade conditions, including the extent and depth of

overexcavation, the suitability of proposed borrow materials for use as fill, and place-

ment and testing of fill soil. Construction of proposed improvements should be

performed by qualified subcontractors using appropriate techniques and construction

materials. .

If a Geotechnical consultant other than Ninyo & Moore is selected to perform observa-

tion and testing services for the project, we request that the selected consultant provide

a letter to the owner, with a copy to Ninyo & Moore, indicating that they fully under-

stand our recommendations, and that they are in agreement with the recommendations

contained in this report.

It is important that the site preparation activities (prior to fill placement) be conducted

in a careful and thorough manner. The site preparation should be continuously moni-

tored and documented by the project's Geotechnical consultant.

10.1.3. Excavation

Our evaluation of the excavation characteristics of the on-site materials is based on the

results of eight widely spaced exploratory borings, our site observations, and our expe-

rience with similar materials. In our opinion, excavation of the on-site materials can

generally be accomplished with conventional earthmoving equipment in good operating

condition, to reasonable foundation depths (less than about 10 feet). However, deeper
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excavations could encounter gravel layers or cobbles, which may be more difficult to

excavate.

Excavated on-site materials which exhibit 1.5 percent or less swell as evaluated by

method ASTM D 4546-96 when remolded at 98 percent of its standard Proctor (ASTM

D 698-91) maximum dry density and at a moisture content of two percent below their

optimum may generally be re-used as compacted fill. Such materials should be free of

organic or other deleterious materials, should contain 30 percent or less by weight

passing a No. 200 sieve, have a plasticity index of 20 or less and not contain cobbles or

other irreducible materials greater than 3 inches in dimension. Particles greater than 3

inches should be removed from the excavated soil, if the soil is to be re-used as fill ma-

ferial. Many of the soil samples collected were judged to be acceptable for re-use as

engineering fill, however, localized pockets .of existing on-site materials may prove to

be unsuitable for reuse as structural fill. This determination should be made during the

earthwork activities by the project Geotechnical consultant. With the approval of the

Geotechnical consultant, the unsuitable material should be disposed off site or used in

non-stmctural fill areas.

10.1.4.

As stated previously, naturally occurring alluvium was encountered at the site to the to-

tal depth explored (approximately 26 feet). The alluvium generally consisted of silty

fine to coarse sand, with scattered layers of clayey material and gravel noted at some

depths and locations, and occasional cobbles. Laboratory testing on collected samples

indicated that the sandy materials exhibit a low to negligible potential for hydrocollapse

upon wetting. Even dough our preliminary laboratory test results do not indicate a highly

collapsible soil profile at this site, our lmowledge of the surrounding area soils and the pre-

liminary nature of this evaluation suggests that some soil remediation is needed.

Grading, Fill Placement, and Compaction

Accordingly, we preliminarily recommend that the structures and other settlement-

sensitive construction be supported on pads of engineered fill. The depths of the fill

should be carefully considered on the basis of additional Geotechnical evaluations. It is
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anticipated that the appropriate thiclmess of engineered fill or overexcavation beneath

shallow foundations will be less than about 10 feet. For pavement, flatwork and grade

slab subgrade preparation, it is anticipated that the appropriate thickness of overexcava-

tion beneath the pavement sections will be less than about 2 feet.

Vegetation and debris from the clearing operation should be removed and wasted away

from the construction area. Demolition debris (if any) should be removed iron the site

and disposed of at a legal dumpsites. Obstnictions that extend below finish grade, if pre-

sent, should be removed and the resulting holes filled with compacted soil.

As mentioned previously, we assume the grades within the proposed power block foot-

print will be balanced. Based on topographic information at the site, we anticipate the

cuts within the power block area could be as much as about 5 to 10 feet and the fills

could be as much as about 5 to 10 feet. The overexcavation recommendation given

above should be imposed within both cut and 211 areas, prior to the grading operations.

Following removal of any unsuitable materials and overexcavation as described above,

the exposed subgrade should be carefully evaluated for weak, excessively dry or moist,

or othenvise unsuitable materials prior to the placement of fill. The new fill should be

placed in horizontal liNe approximately 8 inches in loose thickness and compacted by

appropriate mechanical methods. Compaction of the new fill within the overexcavation

area should be to 98 percent or more relative compaction in accordance with ASTM D

698-91 or to 95 percent or more relative compaction in accordance with ASTM D 1557-

91, at a moisture content wiMp 2 percent of optimum. For on-site soils, we estimate the

shrinkage factor will be on the order of 15 to 20 percent.

10.1.5.

Where imported materials are to be used for structural applications on site, they should

meet the criteria detailed in Section 10.1.3 of this report. The import material should

have a water-soluble sulfate content of 1,000 pans per million or less. Import material

Imported Fill Material
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should be of uniform consistency and free of deleterious materials such as non-soil ob-

jects, organic matter, or irreducible particles greater than 3 inches in dimension.

10.2. Settlement

It is anticipated that the soils exposed in the proposed construction areas will consist pre-

dominantly of silty fine to coarse sands. Our limited laboratory testing program indicated

that the near-surface soils exhibit a low to negligible (up to approximately 0.2 percent) po-

tential for hydrocollapse upon inundation. Under the circumstances, we recommend that the

bearing conditions be improved by supporting buildings and any exterior settlement-

sensitive construction on pads of engineered till, as described in Section 10.1.4.

Based on our laboratory tests and SPT values obtained in the field and the loading condi-

tions provided by IT, the anticipated static, total.and differential settlements of the granular

soils from building and equipment loads under dry conditions are not expected to exceed the

criteria given, provided that the recommendations presented in this report are followed.

The total settlement for large mat foundations is estimated to exceed the settlement tolerance

given by IT. However, as mentioned earlier in this report, the upper soil units are generally

granular in nature and as such the dry compression of this material is expected to occur with

load placement (i.e. as the equipment is placed on the mat). We would expect that the total

settlement due to static load after placement of the equipment will be on the order of one-

half inch or less and the differential settlement due to static load alter placement of the

equipment will about one half of the total settlement.

Settlement-sensitive equipment (e.g., the turbines and generators and structures) should be

isolated from adjacent structures, or connected through flexible joints and connections, and

founded on mat foundations to reduce the effects of differential soil settlement. Structures

that have a higher tolerance for total and differential settlement (e.g., support buildings) may

be founded on continuous footings and slabs-on-grade with tie beams. Although not as ef-

fective as mat foundations in reducing the effects of differential settlement, continuous
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footings with longitudinal and transverse tie beams provide some reduction in differential

settlement effects.

10.3.

Our evaluation suggests that the expansion potential of near-surface soils will generally be

low to negligible. However, some localized pockets of higher expansive materials may be

encountered during grading, particularly where clayey soils were encountered near the sur-

face. Expansive materials, if encountered, should be removed from the site or placed in non-

structural and non-pavement fill areas.

Expansion Potential

10.4.

It is anticipated that shallow foundations will be supported on new engineered fill materials, as

described in Section 10.1.4. For light to moderate loadings (up to about 250 ldpdcolurnn for

columns and 4 lips per lineal foot for walls), an allowable net soil bearing pressure in the range

of 2,000 to 3,000 pounds per square foot (psi), can be used. The recommended bearing pressure

is for static loading conditions and is based on an assumed foundation width of 2 feet or more,

and an embedment depth of 18 inches or more. More rigorous analysis may be appropriate in

later Geotechnical phases.

Shallow Foundations (Isolated and Continuous)

The allowable bearing pressure can generally be increased by one-third when considering

loads of a short duration such as wind or seismic forces. An allowable coefficient of friction

of 0.3 against sliding between the foundation base and the underlying compacted material is

estimated. Passive pressures are provided in Section 10.9 "Earth Pressures and Retaining

Structures."

\

Under no circumstances should foundations be established upon non-engineered site fill,

dry, soft or disturbed natural site soils, loose or disturbed structural fill, rubbish, construction

debris, or within standing water. If the soils upon which the footings are to be established

become soft or disturbed, or if unsuitable materials are encountered at footing elevations,
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these materials should be removed and replaced with acceptable structural fill or lean con-

crete.

10.5.

As mentioned previously, settlement-sensitive construction could be supported on a structur-

ally rigid mat foundations to limit the effects of differential settlement. Areas to receive mat

foundations should be prepared in a manner similar to that described in Section 10. l .4.

Mat Foundations

The appropriate allowable contact pressure(s) beneath the bases of mat foundations will vary

with their size, shape, and other factors. The contact pressure beneath the mats should not

exceed the allowable bearing pressure for shallow spread foundations (in the range of 2,000

to 3,000 pounds per square foot). The mat foundations may be designed using a coetiicient

of subgrade reaction, KvI: of 250 kips per cubic foot (kef). The coefficient of subgrade reac-

tion Kb: for a mat of a specific width, may be evaluated using the following equation:

Kb = Kv1[(b+1)/2b]2 x [m+.5/1.5m]

where b is the width of the foundation and m is the ratio of foundation length to its width.

10.6. Above Ground Storage Tank Foundations

Based on the soil conditions observed, it is recommended that the storage tanks be supported

on concrete ring-walls. A ring-wall foundation should reduce the extent of the differential

settlements. For light to moderate loadings, an allowable net soil bearing pressure in the range

of 2,000 to 3,000 psi can be used. The ringwall should have a width of 2 or more feet, and an

etnbedment depth of 18 or more inches. It should be proportioned to provide the same contact

pressure as produced under the central portion of the tank. For a tank that is 50 feet in di-

ameter and imposes a contact pressure equal to 2,500 pet, it is estimated that the immediate

static total settlement under the center of the tank could be as high as about 4.0 inches, but

will depend upon the actual contact pressure and size of the tank, as well as other location

specific factors. Settlements around the perimeter of the tank will be less than in the center.
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As with the other structures associated with this project, we recommend the overexcavation

recommendations detailed in Section 10.1.4 be followed prior to construction of the ring-

wall foundation. However, we recommend that the overexcavation be extended laterally

across the plan area of the tank, so that the ring wall foundation and the interior tank slab is

supported on moisture-conditioned, compacted fill. In addition, we recommend that the tank

be filled prior to the time that the final connections are made.

10.7.

Deep foundations may be considered as an alterative to shallow foundations. Viable deep

foundation systems for this project include drilled piers and auger-cast piles. Buildings with

column loads over 250 lips or structures with significant ground line shear forces and over-

turning moments could be supported on deep foundations. While there are a wide variety of

deep foundation types available, we recommend using drilled shaft or auger-cast concrete

piles as a deep foundation alternative for this project because significant shaft friction that

could be developed.

Deep Foundations

Because our field drilling program was limited to eight widely-spaced and relatively shallow

borings (the deepest being about 26 feet), detailed deep foundation recommendations for this

project are not available. However, typical depths of drilled piers and auger-cast piles for

similar projects range from about 30 to 60 feet, with axial loading typically varying from

about 25 to 100 tons.

10.8.

Concrete slabs-on-grade should be designed by a structural engineer for the anticipated load-

ing conditions, with appropriate steel reinforcement and joints at closely spaced intervals to

help reduce random cracking of the slab. Slabs-on-grade should be underlain by a pads of

compacted engineered fill materials (as described above).

Slabs-On-Grade

The slabs should rest on a capillary break blanket consisting of clean, coarse sand or crushed

rock with a thickness of 4 inches or more. This blanket material should have 100 percent of
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its particles passing the 3/4-inch sieve, no more than 10 percent passing the No. 16 sieve,

and no more Dian 5 percent passing theNo. 200 sieve.

10.9.

Earth pressures are calculated to compute the lateral forces acting on retaining structures and

foundations. These pressures can be classified as at-rest, active, and passive. The direction

and magnitude of the soiVwall movement just before failure, controls the resulting pressure

condition. At-rest conditions exist when there is no movement. The active stresses are ex-

erted when the wall moves out and the soil moves toward the wall away from die mass,

thereby mobilizing the shear strength of the soil. The active pressures are fully mobilized at

movements of 0.1 percent of die wall height for cohesionless soils such as sands and gravel.

The passive stresses exist when the wall moves toward the soil mass. Movement typically

needed to mobilize passive pressures greatly exceeds that needed to mobilize active pres-

sures. The passive pressures are, therefore, rarely fully mobilized and are often

. overestimated when used to compute resistance forces. The recommended pressures in Ta-

ble 4 assume horizontal, free-draining, unsaturated granular backfill, with an angle of

internal friction (¢) of 34 degrees and static conditions.

Earth Pressures and Retaining Structures

Table 4 - Lateral Earth Pressures

I

Measures should be taken so that moisture does not build up behind retaining walls. Back

drainage measures should include free-draining backfill material and perforated drain pipes.

Drain pipes should outlet away from smctures, and retaining walls should be waterproofed

in accordance with the recommendations of the project civil engineer or architect. To reduce

the potential for water- and sulfate/salt-related- damage to the retaining walls, particular care

should be taken in selection of the appropriate type of waterproofing material to be utilized

and in the application of dies material.
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Proposed Facility 18-kip ESAL
Applications

Asphalt
Concrete
(inches)

Aggregate
Base

(inches)

Car Parldng Areas 10,000 to 30,000 3 8

Light Truck Loading Areas 30,000 to 60,000 3 10

Moderate Truck Loading Areas 60,000 to 100,000 5 12
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We recommend that the upper 12 inches of soil not protected by pavement or a concrete slab

be neglected when calculating passive resistance. For frictional resistance to lateral loads,

we recommend that an allowable coefficient of friction of 0.30 be used between soil and

concrete. The recommendations for shallow footings apply to foundations for retaining

walls.

10.10. Pavement Sections and Resurfacing

Although pavement traffic information and proposed pavement type was not known at the

time of preparation of this report, general recommendations are provided for flexible (as-

phalt concrete) and rigid (Portland cement concrete [PCC]) pavement areas for parking and

Plant traffic based on our experience with similar projects.

10.10.1. Asphalt Concrete Pavement

Table 5 provides recommended asphalt concrete (AC) pavement sections for "low",

"medium" and "high" traffic level as defined in Chapter 4 AASHTO Guide for Design of

Pavement Structures, 1993 .

Table 5 - Recommended Asphalt Concrete Pavement Sections

It should be recognized that some maintenance of the pavement is likely. This is par-

ticularly true where significant timing occurs or where heavy vehicles are stored. The

aggregate base should have an 'R' value of 78 or more, and should be compacted to 98

percent or more of its maximum dry density as evaluated by ASTM D 698-91. The as-

phalt and aggregate base (AB) materials and construction should conform to Section

702 Maricopa Association of Governments (MAG) Uniform Standard Specifications.
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Proposed Facility
18-ldp ESAL
Applications

PCC Section
Thickness
(inches)

Car Parldng Areas 10,000 to 30,000 6

Light Truck Loading Areas 30,000 to 60,000 6

Moderate Truck Loading Areas 60,000 to 100,000 8
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10.10.2. Portland CementConcrete Pavement

Table 6 provides recommended Portland cement concrete (PCC) pavement sections for

"low", "medium" and "high" traffic level as defined in Chapter 4 AASHTO Guide for

Design of Pavement Structures, 1993 .

Table 6 - Recommended Portland Cement Concrete Pavement Sections

The edges of the PCC pavement section should be 2 inches or more in excess of the

above-recommended values. The concrete should have a 28-day strength of 3,000

pounds per square inch (psi) or more. The pavement reinforcement should be designed

by the project structural engineer. The concrete pavements should have longitudinal and

transverse joints that meet the applicable requirements of the MAG Uniform Standard

Specifications. Concrete pavements in truck zones should be underlain by 8 inches or

more of aggregate base that meets MAG Specifications Section 702.

10.10.3. Pavement Subgrade Preparation

It is anticipated that die clayey near-surface soil materials disclosed in some of the bor-

ings will offer relatively poor pavement support characteristics and may be difficult to

compact under adverse moisture conditions. The ground surface should be prepared by

removing organic matter, obstructions, or subsurface structures that may interfere with

compaction of the areas to be paved. Subsurface obstructions should be removed and

replaced with compacted fill. The pavement sections should be supported pads of com-

pacted engineered fill materials, as described in Section 10.1.4
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If upon grading, the subgrade materials are found to dialer from anticipated subgrade mate-

rials, the pavement section recommendations provided in this report may not be valid. The

project Geotechnical engineer should observe the finished subgrade materials and evaluate

whether the recommendations provided in this report apply. Positive site drainage should

be considered in the design and construction of the facility. Water should not be allowed

to pond or seep into the ground near pavement sections. If planters or landscaping are

located adjacent to paved areas, measures should be taken to reduce the potential for

water to enter the pavement section.

10.11. Corrosion Potential

The corrosion potential of the on-site materials was analyzed to evaluate its potential effect

on the foundations and structures. The corrosion potential was evaluated using the results of

laboratory testing on representative samples obtained during our subsurface evaluation.

Our laboratory corrosivity testing consisted of analyzing one sample for pH, minimum elec-

trical resistivity, and chloride and soluble sulfate content. The pH and minimum electrical

resistivity tests were performed in accordance with Arizona Test 2366, while sulfate arid

chloride tests were performed in accordance with Arizona Test 733 and 736, respectively.

The results of the laboratory corrosivity tests are presented in Appendix B.

Test results indicate a pH value of 7.4, which are indicative of alkaline conditions. The

minimum resistivity was evaluated as 214 ohm-cm, indicate that the soils tested may be cor-

rosive to ferrous materials. The measured water-soluble chloride concentrations was 1,140

parts per million (ppm), indicating a corrosion potential.

Based on the above test results, the importance of the project, and service lifetime, we rec-

ommend that a corrosion specialist be consulted for project and site-specific

recommendations for the protection of structures against corrosion. Recommendations for

mitigating sulfate attack on concrete are presented in Section 10. 12.
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10.12. Concrete

Concrete in contact with soil, or water that contains high concentrations of soluble sulfates,

can be subject to chemical and/or physical deterioration. Based on the UBC criteria (UBC,

1997), the potential for sulfate attack is negligible for water-soluble sulfate contents in soil

ranging from 0.00 to 0.10 percent by weight (0 to 1,000 ppm), and moderate for water-

soluble sulfate contents ranging from 0.10 to 0.20 percent by weight (1,000 to 2,000 ppm).

The potential for sulfate attack is severe for water-soluble sulfate contents ranging from 0.20

to 2.00 percent by weight (2,000 to 20,000 ppm), and very severe for water-soluble sulfate

contents over 2.00 percent by weight (greater than 20,000 ppm).

The soil samples tested for this evaluation using Arizona Test 733 indicated a water-soluble

sulfate content of 0.029 percent. Accordingly, the soils are considered to have a negligible

potential for sulfate attack.

Based on the test results and in accordance with Table 19-A-3 of the 1997 UBC, Type II ce-

ment may be used in the construction of the concrete structures at the site. However, we

recommend Type V cement be considered, as the near-surface soils may contain higher sul-

fate contents due to sulfur emissions from plant processes and facility operations. Concrete

for foundations and slabs-on-grade should have a water-cementitious materials ratio no

greater than 0.5 by weight for normal weight aggregate concrete and a 28-day compressive

strength of 4,000 pounds per square inch (psi) or more.

In order to reduce the potential for shrinkage cracks in the concrete during curing, we recom-

mend that die slabs-on-grade be placed with a slump in accordance with specifications provided

by Me project structural engineer. If a higher slump is needed for screening and leveling, a super

plasticizer is recommended to achieve the higher slump without changing the water to cement

ratio. The slump should be checked periodically at the site prior to concrete placement. We also

recommend Mat crack control joints be provided in slabs in accordance with the recommenda-

tions of the structural engineer to reduce the potential for distress due to minor soil movement

and concrete shrinkage. We further recommend that concrete cover over reinforcing steel for
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slabs-on-grade and foundations should be in accordance with UBC 1907.7.1. The structural en-

gineer should be consulted for concrete specifications.

10.13. Site Drainage

Surface drainage should be provided to divert water away from structures and off pavement

surfaces. Surface water should not be permitted to drain toward the structures or to pond

adjacent to footings or on pavement areas. Positive drainage is defined as a slope of

2 percent or more for a distance of 5 feet or more away Horn the su'uctures. Roof gutters

should be installed on structures. Downspouts should discharge to controlled drainage sys-

tems away ham structures, pavements, and flatwork.

11.

The field evaluation, laboratory testing, and Geotechnical analyses presented in this Geotechnical

report have been conducted in general accordance with current practice and the standard of care

exercised by Geotechnical consultants performing similar tasks in the project area. No warranty,

expressed or implied, is made regarding the conclusions, recommendations, and opinions presented

in this report. There is no evaluation detailed enough to reveal every subsurface condition. Varia-

tions may exist and conditions not observed or described in this report may be encountered during

construction. UncertMties relative to subsurface conditions can be reduced through additional

subsurface exploration. Additional subsurface evaluation will be performed upon request. Please

also note that our evaluation was limited to assessment of the Geotechnical aspects of the project,

and did not include evaluation of structural issues, environmental concerns, or the presence of haz-

ardous materials.

LIMITATIONS

This document is intended to be used only 'm its entirety. No portion of the document, by itself] is

designed to completely represent any aspect of the project described herein. Ninyo & Moore

should be contacted if Me reader requires additional information or has questions regarding the

content, interpretations presented, or completeness of this document.
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The objective of this evaluation was to develop preliminary Geotechnical information to be of

used to potential engineering, procurement, and construction (EPC) contractors as they prepare

their proposals for this project. Therefore, our evaluation was limited in scope and is not suffi-

cient for final design purposes. Additional Geotechnical evaluation(s) will be needed prior to

final design. The additional evaluations may include, but not be limited to, review of other geo-

teclmical reports prepared for the adjacent areas, site reconnaissance, and additional exploration

and laboratory testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site

conditions. If Geotechnical conditions dl&lerent from those described in this report are encountered,

our o&ice should be notified and additional recommendations, if warranted, will be provided upon

request. It should be understood that the conditions of a site could change with time as a result of

natural processes or the activities of man at the subject. site or nearby sites. In addition, changes to

the applicable laws, regulations, codes, and standards of practice may occur due to government ac-

tion or the broadening of knowledge. The findings of this report may, therefore, be invalidated over

time, in part or in whole, by changes over which Ninyo & Moore has no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings, conclu-

sions, and/or recommendations of this report by parties other than the client is undertaken at said

parties' sole risk.

\
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APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

The Standard Penetration Test Spoon (Borings)
Disturbed drive samples of earth materials were obtained by means of Standard Penetra-

son Test spoon sampler. The sampler is composed of a split barrel with an external diameter

of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven up to

18 inches into the ground with a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 1586-84. The blow counts were re-

corded for every 6 inches of penetration, the blow counts reported on the logs are those for

the last 12 inches of penetration. Soil samples were observed and removed from the spoon,

bagged, sealed and transported to the laboratory for testing. ,

Field Procedure for the Collection of Relativelv Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following methods.

The Modified Split-Barrel Drive Sampler (Borings)

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass

rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into

the ground with the weight of a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 3550-84. The driving weight was

permitted to fall freely. The approximate length of the fall, the weight of the hammer or bar,

and the number of blows per foot of driving are presented on the boring logs as an index to

the relative resistance of the materials sampled. The samples were removed from the sample

barrel in the brass rings, sealed, and transported to the laboratory for testing.
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ò

..,
LU
1
D
|-
2
O
E

u""
U
&
>-
=
w
z
LLI
a
>-
1
o

.I
O
m
2
>-
w

z
Q»- .<¢/J
Qu
u .-cmU) .
U03
<.I
U

BORING no. SYMBOL SAMPLES

SHEET 1 oF I

DATE DRILLED

GROUND ELEVATION

METHOD OF DRILLING

DRIVE WEIGHT

SAMPLED BY LOGGED BY

DROP

REVIEWED BY

DESCRIPTION/INTERPRETATION

5.3
m

cG)>':
Q

0

5

r
10

1 5

9

8
4 -

Solid line denotes unit change.

Dashed line denotes material change.

Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.

Seepage .

Groundwater encountered during drilling.

Groundwater measured after drilling .

Standard Penetration Test (SPT) .

No recovery with a SPT.

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches .

No recovery with Shelby tube sampler.

Bulk sample,

The total depth line is a solid line that is drawn at the bottom of the
boring.

I
X

I

_/\0?/_yo/V\uure_
PROJECT no.

SYMSAMP
DATE

Rev 5/99
FIGURE

A-ii

1 2 0

BORING LOGI
1 EXPLANATION OF BORING LOG SYMBOLS



U.S.C.S. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES

m y

o o

-6

o r : , _c/:°N
8'-.a
E83

:no

8

GRAVELS
(More than 1/2 of coarse

fraction
>No.4 sieve size)

GW Well graded gravels or gravel-sand mixmres little or no
lines

GP
Poorly graded gravels or gravel-sand mixtures, little or
HO fines

GM Silty gravels, gravel-sand~silt mixtures

GC Clayey gravels, gravel-sand-clay mixtures

SANDS
(More than 1/2 of coarse
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ALLUVIUM: (Continued)
\  L i thrown, damp, ve

BORING LOG
GILA BEND POWER PU»NT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FlGURE
A-2
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Total Depth = 20.1 feet.
Groundwater not encountered during drilling .
Backfilled OIL 10/12/00.
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30'

OFGROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

BORING LOG
GILA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/O0

FIGURE
A-3
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ALLUVIUM:
Light brown, damp, very dense, silty SAND, some gravel.
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Less fines.
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Very difficult drilling between 18' and 20'; large cobbles.

I

/who/oc/y\uure



L
-9

¢

1 SM

`ép

ALLUVIUM: (Continued)
Light brown, damp, very dense, silty SAND; large cobbles.

Very difficult drilling between 20' and 23'; large cobbles .

Moist.

Brown, saturated, very dense, fine to coarse SAND; little gravel

50/1"

77/11"

ToM Depth = 26.4 feet.
Groundwater encountered at approximately 24 feet.
Backfilled on 10/12/00.
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30'

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto TriD Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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GILA BEND POWER PLANT

GILA BEND. ARIZONA
PROJECT no.
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DESCRIPTION INTERPRETATION

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY
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BORING LOG
GILA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-5
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ALLUVIUM:
Brown, dry to damp, very dense, clayey GRAVEL, some sand.

I

5
Brown, damp, medium dense, fine to coarse SAND; little gravel, few sill.

Very dense

15

Difficulty drilling between 17' to 19'

Total Depth = 19.1 feet.
Groundwater not encountered during drilling. Backfilled on 10/12/00.
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301

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

71/11"
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1.4

135.6

L

SM ALLUVIUM:
Light brown, dry to damp, very dense, silty SAND, few gravel; trace
clay.

Less fines with depth.

Very difficult drilling between 16' to 18'

BORING LOG
GILA BEND POWER PMNT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-6
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Total Depth = 18 feet.
Groundwater not encountered during drilling. Backfilled on 10/12/00.
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GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION 1
ALLUVIUM:
Light brown, dry to damp, very dense, silty fine to medium SAND; little
gravel.

Light brown, dry to moist, medium dense, fine to coarse, sandy GRAVEL ;
few silt.

Very dense.

Medium dense,

Difficult drilling between 16' arid 20'
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30

GROUND ELEVATION SHEET 2

METHOD OF RILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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?~<50/5 n
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' 1 GP\ ALLUVIUM: (Continued)

Light brown, dry to damp, very dense, fine to medium sandy GRAVEL, few
silt.
Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00.
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GILA BEND POWER PLANT

GILA BEND. ARIZONA
PROJECT no.
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ALLUVIUM:
Light brown, dry to damp, very dense, fine to coarse SAND, little gravel,
few clay .

Medium dense. _ _ __ __ _ _ _
Brown, dry to damp, very dense, silty fine to coarse SAND, some gravely
small wealds cemented zones .

Brown, damp, dense, fine to coarse SAND' some gravel; trace silt and
clay.

Very dense, rock stuck in sampler, wealds cemented chunk in sampler.

Difficulty drilling between 16' and 18'
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30'

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Ho1low»Stem Auger

DRlVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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BORING no. B-610/12/00DATE DRILLED

2OF

30"

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (AUTO Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY
DESCRIPTION/ INTERPRETATION
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ALLUVIUM: (Continued)
\ Brown, dry to damp, very dense, fine to coarse SAND, some gravel.

Total Depth = 20.5 feet.
Groundwater not encountered during drilling .
Backfdled OD 10/12/00.
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BORING no.DATE DRILLED 10/12/00 B-7

1 2OFGROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

30"

DESCRIPTION/INTERPRETATION
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ALLUVIUM:
Light brown, dry to damp, very dense, silty SAND, some gravel, little
clay.

D€I1S€.

Medium dense.

Dense, decrease in fines.

Brown, damp, medium dense, fine to coarse SAND; some gravel; trace silt.
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BORING no.DATE DRILLED 10/12/00 B-7

2OF

30"

GROUND ELEVATION SHEET 2

METHOD OF DRlLLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

ALLUVIUM: (Continued)
Brown, moist, ve dense, fine to coarse SAND, some gravel.
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Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00.
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8-8DATE DRILLED 10/12/00 BORING no.

2OF

30"

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trim Hammer) DROp

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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SP ALLUVI UM:
Light brown, damp, loose, fine to medium SAND, some gravel, trace silt.

Medium dense.
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Medium dense.
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B-8BORING no.10/12/00DATE DRILLED

OF 2

30'

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

ALLUVIUM: (Continued)
\ Brown, damp, ve dense, fine to coarse SAND, some gravel, trace silt.

Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00.
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Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX B

LABORATORY TESTING

Classification
Soils were visually and texturally classified in accordance with the Unified Soil Classification
System in general accordance with ASTM D 2488-93. Soil classifications are indicated on the
logs of the exploratory excavations in Appendix A.

In-Place Moisture and Densitv Tests
The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory excavations were evaluated in general accordance with ASTM D 2937-94. The test
results are presented on the logs of the exploratory excavations in Appendix A.

Gradation Analvsis
A gradation analysis test was performed on a selected representative soil sample in genera] ac-
cordance with ASTM D 422-63. The grain-size distribution curves are shown on Figures B-1
through B-9. The test result was utilized in evaluating the soil classifications in accordance with
the Unified Soil Classification System.

AtterbergLimits
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318-98. These test
results were utilized to evaluate the soil classification in accordance with the Unified Soil Classi-
fication System. The test results and classifications are shown on Figure B-10,

Consolidation Tests
Consolidation tests were performed on selected relatively undisturbed soil samples in general
accordance with ASTM D 2435-90. The samples were inundated during testing to represent ad-
verse field conditions. The percent of consolidation for each load cycle was recorded as a ratio of
the amount of vertical compression to the original height of the sample. The results of the tests
are summarized on Figures B-ll and B-12.

Soil Corrosivitv Tests
Soil pH, and minimum resistivity tests were performed on representative samples in general ac-
cordance with Arizona Test 2366. The chloride content of selected samples was evaluated in
general accordance with Arizona Test 736. The sulfate content of selected samples was evalu-
ated in general accordance with Arizona Test 733. The test results are presented on Figure B-13.
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Spacing Resistance

(ft) (ohms)

Line No.

(Boring)

Apparent Resistivity

(ohm-cm) (ohm-ft)
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(B-4)
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(B-4)
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1 ,508
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1 ,005
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48.00

14.00

8.00

2.00

45,960

26,810

30,640

15,320

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX C

FIELD RESISTIVITY MEASUREMENTS

Soil resistivity information of the subsurface materials was obtained at the site near boring loca-
tion B-4. The data were collected in general in accordance with ASTM G57 using a MINIRES
Resistivity Meter and four electrodes in a Wenner configuration. The MINIRES can generate up
to 500 volts and 5 mA, at a switching frequency of 30 Hertz. The instrument allows for the direct
measurement of resistance in ohms.

1 '

Soil resistance measurements were collected at electrode spacings of 5, 10, 20, and 40 feet, along
two perpendicular traverses, generally oriented north-south and east-west, at each of the loca-
tions. The accompanying table presents the results of the resistance measurements, at each
electrode spacing, along with the calculated apparent resistivity. In general, good agreement be-
tween orthogonal traverses was noted indicating a fairly homogenous medium.

x
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APPENDIX B

SUPPORTING CALCULATIONS



Gila Bend Power Project
Preliminary Water Balance Worksheet 10/20/00

Inlet Cooling Water - (gal/yr) (total rpm) (rpm/unit) 21 ,759,840 75 25

Inlet Cooling Water Blowdown - (gal/yr) (total rpm) (rpm/unit) 4,351,968 15 5

CT WaterWash - (gal/yr) (rpm/unit) 300000 200

Boiler Makeup - (gal/yr) (rpm) (In/hr) 24,142,613 50 25,000

Boiler Blowdown - (gal/yr) (rpm) (lb/hr) 1,207,131 2

Auxilliary Process Blowdown - (gal/yr) (rpm) 21 ,759,840 45

Cooling Tower Flow - (rpm) 161,600

Tower Evaporation/Drift - (gal/yr) (rpm) 1 ,562,840,064 3,232

Tower Blowdown - (gal/yr) (rpm) 390,710,016 808

Total Tower Loss - (gal/yr) (rpm) 1 ,953,550,080 4,040

Total Water Consumption - (gal/yr) (rpm) 2,021,512,373 4,181

Total Water Consumption - (ac.ft./yr) 6,204

Total Water to Ponds - (gal/yr) (rpm) 416,821,824 862

Total Water to Ponds - (ac.ft./yr) 1 ,279
Total Water to Ponds - (ac.ft./day) 3.505

Total Water to Pond - (in/day) 0.513

Natural Evaporation - (in/day) 0.328

Augmented Evaporation - (in/day) 0.184

C



Gila Bend Power Project
Preliminary Water Balance Assumptions

10/20/00

Plant Availability = 92.0%

Operating Hours = 8,059

Inlet Cooling Hours = 4,836

CT Water Wash Frequency/Yr = 50

CT Water Wash Duration/Min = 10

Combustion Turbines (GE Frame 7 (FA) = 3

240 mW Steam Turbine = 1

Boiler Blowdown (%) = 5.0%

Inlet Cooler Blowdown (%) = 20.0%

Approximate Water TDS = 1,1o0

Cooling Tower Cycles = 15

Cooling Tower Blowdown Rate (Total Flow) 0.50%

Cooling Tower Evaporation/Drift (Total Flow) Rate = 2.00%

Dry Bulb Temp (F) = 109

Wet Bulb Temp (F) = 78

Painted Rock - Evap Rate (in/yr) = 119.9

Painted Rock - Evap Rate (in/day) = 0.328

Total Pond Area (ac.) = 82

Total Pond Area (act) 492

Water Gal/Cu.Ft. 7.48052

Gal/Acre Foot = 325,851

Water In/gal 8.34541

Feet/Acre 43560



APPENDIX B-2

GILA BEND METEOROLOGICAL DATA

TEMPERATURE, PRECIPITATION & EVAPORATION



GILP BEND, HRIZUN9 (023393)
1881-1998 38 Year Rverage

is

n 55
1. 51

1" ... . "
. - .

. . . . . . - ..: " - -.-1

..' . r ... . -.. .  " . . . .
. . . - .- -. . .

110
100

'90
80
?0
50
SO
pa

A

-»-4v
:o'llnil
44-1.,.I
Q.- i
o
9r.4

A
u.4
no
s-ea
M
s
4.c
u|-

so
go
ma . . . ... .

» : . .1
-I4"-4_

r

l
L
!
I
r
1
l
£~
t

8 l
Jan 1

has
o an
a.2s
a.2\

I. 15
011
o as
4.4¢

Nov 1 Dec 31
Oct 1 Dec 1

Her 1 Nag 1 Jul 1 Sep 1
Feb 1 Rpt 1 Jun 1 Mug 1

Dag of Year
_ . . " . .

Procave Temp Him Tempmax Ten r ipitationlI
Hester
R 9 on-al
Clinwk
c i

961 - 1990 Temperature and Precipitation tmpwv~v-.wr¢¢an.eaw¢g bwdiF3o.pr?azgaa

GILA BEND, ARIZONA
1961 - 1990 Temperature and Precipitation

Data is  smoothed us ing a 29 day running average.

9 -  Max.  T emp.  is  the average of  al l  dai ly maximum temperatures  recorded f or  the day of  the year  between the
years  1961 and 1990.

J  -  Ave.  T emp.  is  the average of  al l  dai ly average temperatures  recorded f or  the day of  the year  between the years
1961 and 1990.

9 -  Min.  T emp.  is  the average of  al l  dai ly min imum temperatures  recorded f or  the day of  the year  between the
years  1961 and 1990.

J  -  Prec ip i tat ion is  the average of  al l  dai ly total  prec ip i tat ion recorded f or  the day of  the year  between the years
1961 and 1990.
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GILT BEND, HRIZDNR (023393)
Period 0? Record , 12/1/1392 to 4/aa/aaaa
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-v - Extreme Max. is the maximum of all daily maximum temperatures recorded for the day of the year.
9 - Ave. Max. is the average of all daily maxim um temperatures recorded for the day of the year.

- Ave. Min. is the average of all daily minimum temperatures recorded for the day of the year.
J - Extreme Min. is the minimum of all daily minimum temperatures recorded for the day of the year.
9

of 1 10/6100 10:27 AM



http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl'?azgila

GILA BEND, ARIZONA (023393)
Period of Record Monthly Climate Summary

Period of Record : 12/1/1892to 4/30/2000

Jan F eb  Ma r  A p r May Jun Jul Aug Sep Oct Nov  Dec  Annua l

68.8 73.7 79.7 88.0 96.5 106.0 108.9 107.1 103.0 92.1 78.6 69.2 89.3
Average Max.
Temperature
(F)

Average Min.
Temperature
(F)

Average Total
Precipitation

38.5 41.7 46.0 51.6 59.3 67.9 77.9 76.6 69.8 56.9 45.0 38.7 55.8

(in.)
0.60 0 .61 0 .64 0 .21 0 .12 005 0.75 1.03 0.52  0 .39  0 .49  070 6.12

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Average Total
SnowFall (in.)

Average Snow
Depth ( lm

Percent of possible observations for period of record.
Max. Temp.: 83.6% Min. Temp.: 83.4% Precipitation: 90.4% Snowfall: 90.6% Snow Depth: 90.6%
Check Station Metadata or Metadata qraDhics for more detail about data completeness.

0 0 0 0 0 0 0 0 0 0 0 0 0

Western Regional Climate Center wrcc@dri.edu



http:// .wrcc,dri.edu/cgi-bin/c!iMONtpre.pI?azgila

GILA BEND, ARIZONA

Monthly Total Precipitation (inches)

(023393)

5

YEAR(S)
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

File last updated on Jul 10. 2000
*** Note *** Provisional Data **' After Year/Month 200004
a = 1 day missing, b : 2 days missing, c = 3 days, ..et<:..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns, thus, the monthly row may not
sum (or average) to the Fong-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS :
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days

Mlssll'lQ.
JAN FEB M A R  A P R  M A Y  J U N JUL AUG SEP O C T  N O V  D E C

0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z0.00
0.00 0.00 1.70 0.00 0.40 0.00 1.45 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00z 0.00z 0.00 z 0.00z 0.00z0.00z0.00z0.00z0.00z 1.13 0.28 0.00
0.87 0.00 0.13 0.05 0,00 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.70 0.25 0.60 0.00 0.00 0.00 1.10
0.80 0.20 0.00 0.00 Q00 0.00 1.60 0.42 0.80 0.00 1.10 0.00
0.00 0.00 1.00 1.10 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
0.15 0.90 0.50 0.00 0.00 0.00 0.60 0.00 0.00 0.40 0.00 0.00
0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.14 0.03 0.00 0.57 0.40 1.01 0.00 0.00 z 0.00 z
0.00 0.00 z 0.00 0.00 0.09 0.00 0.80 1.30 0.60 0.00 0.00 0.00
1.30 3.60 2.74 0.00 0.00 0.01 0.34 0.05 1.03 0.00 3.84 0.30
0.00 1.10 0.03 0.10 0.00 0.00 0.00 z 0.00 z 0.00 0.00 1.10 2.43
1.83 0.00 0.50 0.00 0.02 0.00 1.02 1.00 0.00 1.95 0.00 0.00
0.40 1.47 0.47 1.25 0.00 0.00 0.42 0.21 0.40 0.45 0.08 2.54
0.17 0.32 0.63 0.00 0.03 0.00 0.37 2.87 0.12 0.00 0.42 0.00 z
0.00 z 0.00 z 0.20 0.00 z 0.00 z 0.00 0.43 0.07 0.00 0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.00 0.00 2.27 0.00 0.00 z 0.05 0.00 0.00
0.00 0.00 z 2.00 0.00 1.05 2.68 0.00 0.53 0.00 0.97
0.28 1.70 0.00 0.72 0.30 0.00 0.00 1.24 0.25
0.06 0.98 0.00 0.17 0.11 0.16 1.99 0.73 2.92
1.53 1.15 0.20 0.21 0.00 0.25 0.00 0.77 2.69
2.45 0.15 0.00 1.18 0.22 2.32 0.95 0.00 0.69
1.60 0.05 0.00 1.50 0.50 0.00 0.10 0.00 0.00
0.80 0.24 1.01 0.76 0.00 z 0.60 0.50 0.88 0.85
0.10 0.46 0.20 1.05 1.25 2.45 0.00 1.95 0.00
1.45 0.80 0.00 0.80 1.00 0.00 0.50 0.00 0.00
0.20 0.00 0.00 1.45 1.58 0.35 0.05 0.10 1.20
0.57 0.40 0.20 0.70 2.20 0.30 0.00 0.20 0.15
0.30 0.10 0.00 Z0.00z 1.08 0.33 0.10 1.20 2.22 1.12
0.00 0.00 0.00 0.08 0.45 0.00 0.25 0.05 1.10
0.05 0.00 0.50 0.10 0.00 z 1.91 o 1.51 0.00 0.00
0.42 0.08 0.00 0.00 z 0.00 z 2.47 0.00 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z 0.00 0.00 z 0.00 z 0.00 z 0.00 X 1.25 0.00 0.00 z
0.00 0.86 0.05 0.00 0.05 0.76 0.32 0.00 0.00 0.83
0.71 0.25 0.15 0.00 0.57 2.43 1.01 0.00 0.26 0.00
1.15 0.00 1.58 0.00 0.15 1.48 0.00 0.00 0.00 0.00
0.00 2.87 0.00 0.00 0.00 z 0.00 q 0.00 0.03 1.25 1.15
0.00 1.67 0.35 0.00 0.39 1.47 0.20 0.00 1.10 0.00 2.09
3.32 0.00 0.00 0.10 0.00 0.50 0.35 0.10 0.00 1.30 0.00 1
0.00 z 0.30 0.00 0.00 0.00 0.32 2.96 0.00 0.00 0.00 0.11

0.00
0.00 0.56

0.00 1.10 0.05
0.98 0.00 0.66
0.18 0.34 0.21
0.50 0.00 0.00
0.20 0.92 0.00
1.05 0.00 0.00
1.25 0.10 0.20
1.30 0.00 0.00
0.20 0.15 0.10
0.84 0.15 0.00
0.70 0.00
0.65 0.00 q 0.00
0.00 0.60 0.00
0.00 z 0.01 z 0.00

0.00
0.00 0.01
0.00 0.00
0.00 1.50
0.00 f 0.00

0.00
0.00
0.00

ANN
0.00
3.55
0.00
1.41
1.05
0.00
2.65
4.92
2.12
2.55
0.00
2.15
2.79

13.21
4.76
6.32
7.69
4.93
0.70
2.32
7.80
5.64
8.76
7.53
8.47
4.87
6.69
9.01
5.85
5.38
5.71
7.15
2.58
2.76
2.97
1.25
2.88
5.48
5.86
5.30
7.27
5.67
3.69



http:// .wrcc.driedu/cgi-bin/cliMONtpre.pl'?azgila

0.00
0.00
0.00

b 0.00
0.00
0.10
2.29
0.71
0.12
0.26
0.00
0.34
0.00
0.00
0.21
0.00
0.40
1.28
0 0 9
0.00
0.00
0.00
0.29
0.89
0.00
0.00
0.00
0.00
0.00

\

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

0.03
0.85
0.20
0.15
0.27
0.00
0.40
0.37
0.29
0.00
1.17
0.60
0.00
0.00
1.78
0.37
1.25
0.75
0.10
0.42
1.96
0.20
1.5a
0.00
0.00
0.90
0.28
2. 13
0.08
0.00 z
1.32
0.88
0.14
0.00
1.39
0.00
0.01
0.00
0.02
0.41
0.06
0.00
0.24
2.10
2.51
1.27
0.95
0.32
0.94
0.20
0.39
0.15
0.16
0.42
0.98
0.75
0.37
0.92
2.61
0.09
1.53
0.00

0.17 0.07
0.47 0.61
0.00 1.33
0.15 z 0.00
0.40 0.02
0.30 0.00
0.97 3.74
0.28 0.40
0.15 0.79
0.00 z 0.77
0.07 1.11
0.00 0.00
0.00 0.00
0.19 0.65
0.00 0.25
0.31 0.12
0.06 0.08
0.60 2.61
0.38 0.30
0.26 0.67
0.00 0.00
0.10 0.00
0.30 0.47
1.14 1.32
0.62 0.00
0.00 0.23
0.00 0.27
0.43 0.51
0.21 0.35
0.00 z 0.00
1.25 0.68
1.32 0.00
0.00 0.09
0.68 1.66
0.73 0.16
0.33 2.36
0.33 0.00
0.00 0.00
1.83 1.45
0.00 0.61
0.24 0.81
1.01 0.65
0.00 0.16
1.06 0.62
0.18 1.27
1.60 0.85
0.43 0.73
0.76 1.93
0.92 1.46
0.00 0.00
0.90 0.09
1.13 0.85
1.28 0.34
0.27 0.02
0.00 0.15
0.85 0.13
0.50 2.14

h 1.81 a 1.16
3.67 0.30
0.81 0.64
0.58 0.21
0.79 0.87

0.02
1.89
0.00
0.33
0.02
0.00
0.00
0.00
0.00
0.05
0.00
0.50
0.31
0.06
0.37
0.04
0.18
0.26
0.00

a 0.04
1.00
0.37
0.00
0.01
0.45
0.00
0.00
0.00
0.27

a 0.00
0.09
0.18
0.00

0.00
0.00
0.20
0.00
0.00
0.24
0.73
0.00
0.00
0.20
0.00
0.00
0.15
0.00
0.00
0.00
0.45
0.00
0.00
0.10
0.00
0,00
0.53
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.12
0.00
0.02
0.00
0.82
0.00
0.00
0.00
0.00
0.00
0.00
0.35
0.02
0.00
0.41
0.09
0.09
0.23
0.00
1.85
0.00
0.00
0.10
0.00
0.00
0.20
0.00
0.50
0.00
0.65
0.00
0.00

0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.06
0.00
0.27
0.00
0.00
0.16
0.07
0.15
0.00

z 0.00 z
0.16
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.12
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00

0.03 0.27 1.39
1.31 o 0.25 0.00
1.12 1.10 0.05
0.14 1.21 0.11
0.70 1.12 1.86
0.08 0.85 1.72
0.50 1.84 0.12
0.43 0.81 0.15
0.00 2.03 0.02
0.70 0.68 1.13
1.53 0.95 0.00
1.96 1.42 3.29
0.00 0.00 z 0.00
1.17 0.73 0.00
0.31 0.55 1.69
1.11 0.00 0.22
1.64 5.60 0.00
0.31 0.03 0.00
1.28 0.53 0.00
1.75 0.00 0.28
3.36 1.66 0.00
1.35 0.00 0.00
1.47 0.08 0.00
0.00 0.21 0.00
0.12 1.37 0.00
0.00 0.00 z 0.00
0.00 z 3.06 1.09
0.00 0.00 0.47
0.00 0.58 0.04
0.87 2.42 1.24
0.10 0.29 0.34
0.15 2.05 1.02
0.94 0.12 2.15
0.86 2.63 0.00
0.00 0.50 0.15
0.55 0.20 1.66
0.20 2.59 0.53
0.02 0.55 0.00
0.50 0.10 0.00
1.22 0.45 0.03
0.48 0.05 0.69
1.24 0.30 2.45
0.21 0.75 1.22
0.39 1.00 0.00
0.84 0.91 0.30
0.32 0.34 0.01
0.38 0.51 0.24
1.40 1.00 1.18
0.00 8.37 1.30
4.72 1.09 1.57
0.60 1.14 0.99
1.46 1.01 0.53
0.38 1.21 0.30
0.28 0.55 0.00
0.20 1.69 0.00
1.19 0.32 1.55
0.20 0.05 a 0.03
0.13 1.35 0.00
0.08 0.55 0.00
0.39 0.57 0.57
0.15 0.24 0.05
1.00 1.57 0.25

0.00
0.00
0.00
0.00
0.00
1.85
0.00
0.12
0.35
0.15
0.57
0.00
0.00
1.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.37
2.36
0.07
0.79
0.00 g
0.38
0.00
1.31
0.80
0.00
0.38
0.62
0.00
0.00
0.03
0.18
2.02
0.00
2.14
0.05
0.42
0.53
1.01
0.09
0.09
0.34
0.00
0.35
0.00
0.75
0.73
0.26
0.81
0.26
0.10
1.31
0.03
0.38
0.04
0.00
0.00

0.55 0.30
0.70 0.00 v
0.00 0.05
0.00 0.90
0.51 0.09
0.35 2.25
0.95 1.45
0.00 0.10
0.00 z 0.00 z
1.01 0.50
0.00 0.05
0.52 0.19
1.00 0.48
0.00 0.43
0.50 0.42 g
0.00 0.00
1.14 0.00 e
0.58 0.08
0.00 0.00
0.00 0.00
0.04 0.00
0.00 0.00
0.06 0.00
0.00 0.00
0.15 2.04
0.00 0.00
0.04 0.70
0.02 0.42
0.00 z 0.00
0.51 1.21
0.60 3.42
0.41 0.00 z
1.25 3.00
0.35 0.29
0,97 0.38
0.08 0.15
0.00 025
0.98 1.14
1.51 0.00
0.20 0.52
0.74 1.93
0.74 0.75
0.01 0.78
1.10 1.31
0.01 0.02
0.00 0.02
0.35 0.00
1.29 1.45
0.69 2.52
2.33 2.35
2.19 1.05
0.00 1.14
0.86 1.33
2.33 0.00
0.00 0.00
0.01 1.52
0.11 1.51
0.00 2.59
1.05 0.00
0.50 0.00 z
0.22 0.00
0.15 0.02

2.81
2.88
4.07
2.51
4.97
7.74

12.99
3.37
3.75
5.50
5.45
8.32
1.63
4.17
5.49
2.13

10.62
6.30
2.68
3.75
7.02
2.02
7.30
3.70
5.25
1.13
5.82
4.14
2.57
7.07

10.01
6.23
8.66
6.49
5.20
5.48
4.20
5.41
5.68
5.55
5.55
8.22
4.01
9.86
6.68
4.77
4.38
9.56

16.59
15.13
8.47
7.00
6.23
5.23
3.28
6.80
5.22
7.84
8.65
4.75
3.16
4.57
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1997
1998
1999
2000

0.76
0.05
0.20
0.08

0.04
4.74
0.11
0.12

0.00
2.30
0.04
1.85

5.16
14.17
6.25
2.25

MEAN
S.D.

SKEW
MAX
MIN

NO YRS

0.60
0.73
1.48
3.32
0.00

96

0.61
0.83
2.60
4.74
0.00

94

0.64
0.74
1.62
3.74
0.00

99

0.48 0.05
0.05 0.00
1.15 0.01
0.00 0.00

Period o
0.21 0.12
0.41 0.29
2.74 3.77
2.29 1.85
0.00 0.00

99 100

0.00 a 0.01 2.01 0.47 0.22 0.15 0.97
0.00 Z2.32 1.51 1.17 1.27 d 0.40 0.36
0.15 2.45 2.04 0.10 0.00 0.00 0.00
0.20 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z

f Record Statistics
0.05 0.75 1.03 6.30
0.15 0.77 1.22 2.89
4.01 2.08 3.10 1.28
1.01 4.72 8.37 16.59
0.00 0.00 0.00 2.02

99 96 93 70

0.52
0.73
1.60
3.29
0,00

98

0.39
0.58
1.71
2.36
0.00
100

0.49
0.68
2.06
3.84
0.00

97

0.70
0.89
1.25
3.42
0.00

92



\
MONTH AVERAGE PER MONTH

Jan-98 0.090 2.790
Feb-98 0.129 3.616
Mar-98 0.224 6.955
APr-98 0.312 9.362
May-98 0.369 11.438
Jun-98 0.635 19.039
Jul-98 0.502 15.574

Aug-98 0.4s7 14.173
Sep-98 0.455 13.637
act-sa 0.293 9.095
Nov-98 0.156 4.666
Dec-98 0.122 3.796

114.141 Total Inches for the year
Jan-99 0.138 4.289
Feb-99 0.191 5.335
Mar-99 0,330 10.240
Apr-99 0.358 10.727
May-99 0.438 13.583
Jun-99 0.609 18.263
Jul-99 0.430 13.339

Aug-99 0.550 17.052
Sep-99 0.423 12.678
OCt-99 0.311 9.634
Nov-99 0.226 6.775
DeC-99 0.151 4.674

126.589 Total Inches for the year
Jan-00 0.154 4.773
Feb-00 0.177 4.956
Mar-00 0.237 7.339

17.068 Total Inches for the year so far

Painted Rock Dam Evaporation Data



Painted Rock Dam Evaporation Data - 1998 - 2000

Month cDaily Avera e |Month Total

Feb-98 0.129 3.616
Mar-98 0.224 6.955
Apr-98 0.312 9.362
May-98 0.369 11.438
Jun-98 0.635 19.039
Jul-98 0.502 15.574

Aug-98 0.457 14.173
Sep-98 00455 13,637
OCt-98 0.293 9.095
Nov-98 0.156 4.666
DeC-98 0.122 3.796

114.141 Total Inches for the year
l

l

Month Daily Average Month Total

Feb-99 0.191 5.335
Mar-99 0.330 10.240
Apr-99 0,358 10.727
May-99 0.438 13.583
Jun-99 0.609 18.263
Jul-99 0.430 13.339

Aug-99 0.550 17.052
Sep-99 0.423 12.678
Oct-99 0.311 9.634
Nov-99 0.226 6.775
Dec-99 0.151 4.674

r 126.589 Total Inches for the year
l
1

Month Daily Average Month Total

Feb-00 0.177 4.956
Mar-00 0.237 7.339

F 17.068 Total Inches for the year so far

Jan-98 0.090 2.790

Jan-99 0.138 4.289

Jan-00 0.154 4.773

Painted Rock Dam Evaporation Data



DATE Rainfall HOOK GAGE DAILY CHANGE
2/17/2000 4.148 0.151
2/18/2000 3.870 0.278
2/22/2000 0.33 3.889
2/23/2000 3.422 0.467
2/24/2000 3.254 0.168
2/25/2000 3.030 0.224
2/28/2000 2.448 0.582
2/29/2000 2.182 0.266

5.133 SUM
0.177 AVERAGE

3/1/2000 2.008 0.174
3/2/2000 1.762 0.246
3/3/2000 1.592 0.170
3/6/2000 0.91 5.718
3/7/2000 0.44 5.701 0.017
3/8/2000 5.250 0.451
3/9/2000 5.000 0.250

3/10/2000 4.764 0.236
3/14/2000 3.830 0.934
3/15/2000 3.540 0.290
3/16/2000 3.202 0.338
3/17/2000 2.956 0.246
3/20/2000 1.956 1.000
3/21/2000 1.578 4.500 0.378
3/22/2000 4.314 0.186
3/23/2000 4.062 0.252
3/24/2000 3.862 0.200
3/27/2000 2.979 0.883
3/28/2000 0.01 2.780 0,199
3/29/2000 2.475 0.305
3/30/2000 2.224 0.251
3/31/2000 1.891 4.500 0.333

7.339 SUM
0.236742 AVERAGE

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
12/1/1999 3.418 0.185
12/2/1999 3.238 0.180
12/3/1999 3.088 0.150
12/6/1999 2.560 0.528
12/7/1999 2.428 0.132
12/8/1999 2.370 0.058
12/9/1999 2.110 0.260

12/10/1999 1.994 0.115
12113/1999 1.686 0.308
12/1411999 1,478 4.500 0.208
12115/1999 4.422 0.078
12/16/1999 4.236 0.186
12/17/1999 4.002 0.234
12/20/1999 3.456 0.546
12/21/1999 3.456 0.000
12/22/1999 3.338 0.118
12/23/1999 3.060 0.278
12/28/1999 2.181 0.879
12/2911999! 2.052 0.129
12/30/1999 1.952 4.500

4.674 SUM
0.150774 AVERAGE

1/3/2000 3.990 0.510
1/4/2000 3.850 0.140
1/5/2000 3.636 0.214
1/6/2000 3.542 0.094
1/7/2000 3.370 0.172

1/10/2000 3.078 0.292
1/11/2000\ 2.866 0.212
111212000 2.750 0.116
1113/2000 2.622 0.128
1/14/2000 2.474 4.500 0.148
1/19/2000 3.724 0.776
1/20/2000 3.548 0.t76
1/21/2000 3.374 0.174
1/24/2000 2.970 0.404
1/25/2000 2.828 0.142
1/26/2000 2.634 0.194
1/27/2000 2.365 0.269
112812000 2.233 0.132
1/31/2000 1.753 0.480

4.773 SUM
0.153968 AVERAGE

2/1/2000 1.623 4.500 0,130
2/2/2000 4.432 0.068
2/3/2000 4.148 0.284
2/4/2000 4.004 0.144
2/7/2000 3.414 0.590
2/8/2000 3.230 0,184
2/9/2000 3.011 0.219

2/10/2000 2.773 0.238
2/11/2000 2.548 0.225
2/14/2000 2.471 0.077
2/15/2000 1 .834 4.500 0.637
2/16/2000 4.299 0.201

Painted Rock Dam Evaporation Data

Page 10 of11



RainfallDATE HOOK GAGE CHANGEDAILY
9/10/1999 4.102 0.398
9/13/1999 2.792 1.310
9/14/1999 2.371 0.421
9/15/1999 1.850 0.521
9/16/1999 1.484 4.500 0.366
9/17/1999 3.980 0,520
9/20/1999 2.655 1.325
9/21/1999 2.348 0.307
9/22/1999 2.132 0.216
9/23/1999 1.712 4.500 0.420
9/24/1999 4.286 0.214
9/27/1999 3.075 1.211
9/28/1999 2.700 0.375
9/29/1999 2.118 0.582
9/30/1999 1.720 4.500 0.398

I 12.678 SUM
0.4226 AVERAGE

10/5/1999 2.690 1.810
10/6/1999 2.315 0.375
10/7/1999 1.854 4.500 0.461
10/8/1999 4.228 0.272

10/12/1999 2.765 1.463
10/13/19991 2.410 0.355
10/14/1999 2.044 4.500 0.366
10/19/1999 2.676 1.824
10/20/1999 2.378 0,298
10/21/1999 2,098 4.500 0.280
10/22/1999 4.230 0.270
10/25/1999 3.409 0.821
10/26/1999 3.083 0.326
10/27/1999 2.858 0.225
10/28/1999 2.676 4.500 0.182
10/29/1999 4.194 0.306

9.634 SUM
0.310774 AVERAGE

11/1/1999 3.157 1.037
11/2/1999 2.940 0.217
11/3/1999 2.716 0.224
11/4/1999 2.518 0.198
11/5/1999 2.288 0.230
11/8/1999 1.712 0.576
11/9/1999 1.535 4.500 0.177

11/10/1999 4.431 0.069
11/15/1999 3.270 1,161
11/16/1999 3.042 0.228
11/17/1999 2.866 0.176
11/18/1999 2.650 0.216
11/19/1999 2.480 0.170
11/2211999 1.412 1.068
11/23/1999 1.682
11/24/1999 1.550 4.500 0.132
11/29/1999 3.767 0.733
1 t/30/1999 3.604 0.163

6.775 SUM
0.225833 AVERAGE

Painted Rock Dam Evaporation Data
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RainfallDATE DAILYHOOKGAGE CHANGE
6/29/1999 1.261 4.500 0.506
6/30/1999 3.940 0.560

18.263 SUM
0.609 AVERAGE

7/1/1999 3.265 4.500 0.675
7/2/1999 3.826 0.674
7/6/1999 1,348 4.500 2.478
7/7/1999 0.04 4.096 0.404
7/8/1999 3.500 0.596
7/9/1999 3.620

7/12/1999 0.81 4.866
7/1311999 0.43 3.624 1 .242
711411999 2.733 0,891
7/15/1999 0.28 2.994 4,500
7/16/1999 4.130 0.370
7/19/1999 2.714 1.416
7/20/1999 2.227 4.500 I 0.487
7/21/1999 4.162 0.338
7122/1999 3.388 4.500 0.774
7/2311999 3.464 1.036
7/26/1999 2.477 0.987
7/2711999 2.010 0.467
7/28/1999 1 .844 0.166
7129/1999 1.646 4.500 0.198
7130/1999 4.360 0.140

13.339 SUM
0.43029 AVERAGE

8/211999 2.658 1.702
813/1999 2.210 0.448
8/5/1999 1 .206 4.500 1 .004
8/9/1999 2.248 2.252

8/10/1999 1.755 4.500 2.744
8/11/1999 3.858 0.642
8112/1999 3.294 4.500 0.564
8/13/1999 3.901 0.599
8/16/1999 2.538 1.363
8/17/1999 2.146 0.392
8/18/1999 1.617 0.529
8/19/1999 1.112 4.500 0.505
8/20/1999 4.058 0.442
8123/1999 0.10 2.609 1.449
8/24/t 999 2.160 0.449
8/25/1999 1.678 0.482
8/26/1999 1.205 4.500 0.473
8/27/1999 4.004 0.496
8/3011999 3.487 0.517
8/31/1999 0.16 3.692

.17,052 SUM
0.550065 AVERAGE

911/1999 3.138 0.554
9/211999 2.684 4.500 0.454
9/3/1999 3.900 0.600
9/7/1999 2.069 1.831
9/8/1999 1.798 0.271
9/9/1999 1.414 4.500 0.384

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
4/14/1999 1.804 4.500 0.243
4/15/1999 4.144 0.356
4/16/1999 3.704 0.440
4/19/1999 2.465 1.239
4/20/1999 2.019 0.446
4/21/1999 1.393 4.500 0.626
4/22/1999 4.082 0.418
4/26/1999 2.502 1.580
4/27/1999 2.150 0.352
4/28/1999 1.557 0.583
4/29/1999 1.100 4.500 0.467
4/30/1999 4.256 0.244

10.727 SUM
0.358 AVERAGE

5/3/1999 3.442 0.814
5/4/1999 3.072 0.370
5/5/1999 2.740 0.332
5/6/1999 2.272 4.500 0.458
5/7/1999 4.014 0.486

5/10/1999 2.345 1.669
5/11/1999 1.905 0.440
5/12/1999 1.584 0.321
5/13/1999 1.147 4.500 0.437
5/14/1999 3.874 0.626
5/17/1999 2.330 1 .544
5/18/1999 1.866 0.464
5/19/1999 1.359 0.507
5/20/1999 0.000 4.500 1.359
5/21/1999 3.874 0,626
5/24/1999 2.275 1.599
5/25/1999 1.800 4.500 0.475
5/26/1999 3.926 0.574
5/27/1999 3.454 4.500

13.583 SUM
D.438 AVERAGE

6/1/1999 1 .602 4,500 1.852
6/2/1999 4.066 0.434
6/3/1999 0.14 3.880 4.500 0.186
6/4/1999 3.900 0.600
6/7/1999 2.781 1.119
6/8/1999 2.194 4.500 0.587
6/9/1999 3.970 0.530

6/10/1999 3.364 4.500 0.606
6/11/1999 3.952 0.548
6/14/1999 2.314 1.638
6/15/t999 1 .644 4.500 0.670
6/16/1999 3.854 0.646
6/17/1999 3.244 4.500 0.610
6/18/1999 3.806 0.694
6/21/1999 1.958 1 .848
6/22/1999 1.228 4.500 0.730
6/23/1999 3.936 0.564
5/24/1999 3.334 4.500 0.602
6/25/1999 3.840 0.660
6/28/1999 1.867 1 .973

Painted Rock Dam Evaporation Data
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RainfallDATE HOOK GAGE DAILY CHANGE
2/1/1999 1.860 4.500 0.414
2/2/1999 4.344 0.156
2/3/1999 4.138 0.206
2/4/1999 4.028 0.110
2/5/1999 0.18 4.360
2/8/1999 3.868 0.492
2/9/1999 3.802 0.056

2/1011999 3.582 0.220
2/11/1999 3.170 0.412
2/12/1999 3.000 0.170
2/16/1999 2.131 0.869
2/17/1999 1.946 0.185
2118/1999 1.753 4.500 0.193
2/19/1999 4.384 0.116
2122/1999 3.609 0,775
2/23/19995 3.346 0.263
2/24/1999 3.119 0.227
2/25/1999s 2.930 0.189
2/26/1999 2.658 0.272

5.335 SUM
0.191 AVERAGE

3/1/1999 1.441 1.217
3/2/1999 1 .256 4.500 0.185
3/3/1999 4.290 0.210
3/4/1999 3.954 0.336
3/5/1999 3.678 0.276
318/1999 2.976 0.702
3/9/1999» 2.838 0.138

3/1011999 2.582 0.256
3/11/1999 2.40O 0.182
3/12/1999 2.146 4.500 0.254
3/15/1999 l 3.694 0.806
3/16/1999 3.280 o.414
3/17/1999 3.082 0.198
3/18/1999 2.934 0.148
3/19/1999 1.740 1.194
3/22/1999 1 .264 4.500 0.476
3/23/1999 4.238 0.262
3/24/1999 3.881 0.357
3/25/1999 3.594 0.287
3/26/1999 3.220 0.374
3/29/1999 2.574 0.646
3/3011999 2.178 0.396
3/31/1999 1.252 0.926

10.240 SUM
0.330 AVERAGE

4/111999 1 .462 4.509
412/1999 0.78 5.780
4/5/1999 4.431 1.349
4/6/1999 4.144 0.287
4/7/1999 3.783 0.361
4/8/1999 3.588 0.195
4/9/1999 3.274 0.314

4/12/1999 2.346 0.928
4/13/1999 2.047 0.299

Painted Rock Dam Evaporation Data

l
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DATE Rainfall HOOK GAGE DAILY CHANGE
11/17/1998 2.536 0.130
11/18/1998 2.300 0.236
11/19/1998 2.163 0.137
11/20/1998 2.028 0.135
11/23/1998 1.564 0.464
11/24/1998 1.412 4.500 0.152
11/25/1998 4.398 0.102
11/30/1998 3.959 0.439

4.666 SUM
0.t56 AVERAGE

12/1/1998 3.842 0.117
12/2/1998 3.721 0.121
12/3/1998 3.854
12/4/1998 3.576 0,278
12/7/1998 0.12 3.658
12/8/1998 3.416 0.242
12/9/1998 3.317 0,099

12/1011998 3.160 0.157
12/11/1998 3.040 0.120
12/14/1998 2.634 0.406
12/15/1998 2.489 0.145
12/16/1998 0.10 2.700
12/17/1998 2.358 0.342
12/18/1998 2.174 0.184
12/21/1998 1.757 0.417
12/22/1998 1.648 0.109
12/23/1998 1.571 4,500 0.077
12/24/1998 4,346 0.154
12/28/1998 3.877 0.469
12/29/1998 3.798 0.079
12/30/1998 3.638 0.160

3.796 SUM
0.122 AVERAGE

1/4/1999 2.918 0.709
1/5/1999 2.809 0.109
1/6/1999 2.680 0.129
1/7/1999 2.588 0.092
1/8/1999 2.472 0.116

1/11/1999 2.000 0.472
1/12/1999 1.859 0.141
1/13/1999 1 .704 0.155
1/14/1999 1.652 4.500 0.052
1/15/1999 4.406 0.094
1/19/1999 3.785 0.621
1/20/1999 3.639 0.146
1/21/1999 3.450 0.189
1/22/1999 3.184 0.266
1/25/1999 2.688 0.496
1/26/1999 0.12 2.776
1/27/1999 2.566 0.210
1/28/1999 2.476 0.090
1/29/1999 2.274 0.202

22.889 SUM
0.138 AVERAGE

12/31/1998 3.518 0.120

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE CHANGEDAILY
8/19/1998 1.882 0.532
8/20/1998 1.445 4.500 0.437
8/21/1998 4.024 0.476
8/24/1998 0.22 2.828 1.196
8/25/1998 2.411 0.417
8/26/1998 2.036 0.375
8/27/1998 1 .604 4.500 0.432
8/28/1998 4.000 0.500

14.173 SUM
0,457 AVERAGE

9/1/1998 1.680 4.500 2.320
9/2/1998 3.958 0.542
9/3/1998 3,446 4.500 0.512
9/4/1998 0.56 5.366
9/8/1998 3.350 2.016
9/9/1998 2.942 0.408

9/10/1998 0.48 3.568 4.500
9/15/1998 2.736 1.764
9/16/1998 2.278 0.458
9/17/1998 1.880 4.500 0.398
9122/1998 2.122 2.378
9/2311998 1.809 0.313
9/24/1998 1.508 4.500 0.301
9/29/1998 2.594 1.806
9130/1998 2.273

13,637 SUM
0.455 AVERAGE

'I0/1/1998 1 .964 4.500 0.309
10/6/1998 2.561 1.939
10f7/1998 2.293 0.268
10/8/1998 1.990 4.500 0.303
10/911998 4.016 0.484

1011311998 2.955 1.061
10/1411998 2.519 0.436
10/15/1998 2.177 4.500 0.342
10/20/1998 2.979 1.521
10/21/1998 2.765 0.214
10/22/1998 2.547 4.500 0.218
10/27/1998 3.137 1.363
10/28/1998 2.928 0.209
10/29/1998 2.744 0.184
1G/30/1998 2.500 0.244

9.095 SUM
0.293 AVERAGE

11/2/1998 2.000 0.500
11/3/1998 1.849 0.151
11/4/1998 1 .666 0.183
11/5/1998 1.463 4.500 0.203
11/6/1998 4.254 0.246
11/9/1998 3.723 0.531

11/10/1998 3.455 0.268
11/11/1998 3.295 0.160
11/12/1998 3.276 0.019
11/13/1998 3.146 0.130
11/1611998 2.666 0.480

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
0.369 AVERAGE

6/1/1998 2.276 2.224
6/2/1998 1.880 0.396
6/3/1998 1.354 4500 0.526
6/4/1998 3.840 0.660
6/5/1998 3.448 0.392
6/8/1998 1.910 1.538
6/9/1998 1 .462 4.500 0.448

6/10/1998 3.830 0.670
6/11/1998 3.256 4.500 0.574
6/16/1998 1.817 4.500 2.683
6/17/1998 3.741 0.759
6/18/1998 3.238 4.500 0.503
6/19/1998 3.932 0.568
6/22/1998 2.056 1.876
6/23/1998 1.466 4.500 0.590
6/24/1998 3.734 0.766
6/25/1998 3.318 4.500 0.416
6/26/1998 3.842 0.658
6/29/1998 1.050 2.792
6/30/1998 1 .434 4.500

19.039 SUM
0.635 AVERAGE

7/1/1998 3.812 0.688
7/2/1998 3.155 4.500 0.657
7/6/1998 0.64 3.564 0.936
7/7/1998 2.574 0.990
7/8/1998 1.961 0.613
7/9/1998 1.458 4.500 0.503

7/10/1998 3.932 0.568
7/13/1998 2.086 1 .846
7/14/1998 1 .542 4.500 0.544
7/15/1998 3.888 0.612
7/16/1998 3.266 4.500 0.622
7/17/1998 3.852 0.548
7/20/1998 0.59 3.124 0.728
7/21/1998 2.100 4.500 1.024
7/22/1998 4.059 0.441
7/23/1998 0.62 4.952
7/24/1998 3.952 1.000
7/27/1998 2.435 1.517
7/28/1998 1.852 4,500 0.573
7/29/1998 0.02 3.954 0.546
7/30/1998 3.436 4.500 0.518

15.574 SUM
0.502 AVERAGE

8/4/1998 1.786 4.500 2.714
\ 8/5/1998 3.958 0,542
8/6/1998 3.348 4.500 0.610

8/'10/1998 2.470 2.030
8/11/1998 2.060 0.410
8/12/1998 1 .06 3.547
8/13/1998 2.131 4.500 1.416
8/17/1998 2.539 1.961
8/18/1998 0.17 2.414 0.125

Painted Rock Dam Evaporation Data
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RainfallDATE HOOK GAGE DAILY CHANGE
3/19/1998 3.270 0.284
3/20/1998 3.080 0.190
3/23/1998 2.442 0.638
3/24/1998 2.174 0.268
3/25/1998 1 .764 4.500 0.410
3/26/1998 0.49 5.002 0.012
3/27/1998 4.294 0.708
3/30/1998 0.33 4.880 0.256
3/31/1998 4.368 0.512

- éT555 SUM
0.224 AVERAGE

4/1/1998 4.155 0.213
4/2/1998 0.10 4.237
4/3/1998 3.960 0.277
4/6/1998 3.194 0.766
4/7/1998 2.848 0.346
4/8/1998 2.571 0.277
4/9/1998 2.337 0.234

4/10/1998 2.158 4.500 0.179
4/13/1998 3.404 1 .096
4/14/1998 3.044 0.360
4/15/1998 2.740 0.304
4/16/1998 2.476 0.264
4/17/1998 2.166 4.500 0.310
4/18/1998 3.962 0.538
4/20/1998 3.586 0.376
4/21/1998 3.234 0.352
4/22/1998 2.836 0.398
4/23/1998 2.416 0.420
4/24/1998 1.902 4.500 0.514
4/27/1998 3.413 1 .087
4/28/1998 3.094 0.319
4/29/1998 2.672 0.422
4/30/1998 2.362 0.310

9.362 SUM
0.312 AVERAGE

5/1/1998 4.084
5/4/1998 2.754 1.330
5/5/1998 2.277 0.477
5/6/1998 1.852 0.425
5/7/1998 1.484 4.500 0.368
5/8/1998 3.920 0.580

5/11/1998 2.686 1.234
5/12/1998 2.249 0.437
5/13/1998 1.952 0.297
5/14/1998 1.666 4.500 0.286
5/15/1998 4.032 0.468
5/18/1998 2.720 1.312
5/19/1998 2.280 0.440
5/20/1998 1.705 0.575
5/21/1998 1.552 4.500 0.153
5/26/1998 2.147 2.353
5/27/1998 1.709 0.438
5/28/1998 1 .444 4.500 0.265

11.438 SUM

Painted Rock Dam Evaporation Data

Page2 of11



DATE Rainfall HOOK GAGE DAILY CHANGE
1/2/1998 2.129 4.000
1/5/1998 3.654 0.346
1/6/1998 3.524 0.130
1/7/1998 3.395 0.129
1/8/1998 3.324 0.071
1/9/1998 3.253 0.071

1/12/1998 3.253 0.000
1/13/1998 3.163 0.090
1/14/1998 3.134 0.029
1/15/1998 3.022 0.112
1/16/1998 2.916 0.106
1/20/1998 2.470 0.446
1/21/1998 2.346 0.124
1/22/1998 2.234 0.112
1/26/1998 1.752 0.482
1/27/1998 1.628 4.500 0.124
1/28/1998 4.339 0.161
1/29/1998 4.203 0.136
1/30/1998 4.082 0.121

2.790 SUM
0.090 AVERAGE

2/2/1998 3.619 0.463
2/3/1998 3.477 0.142
2/4/1998 0.45 4.205
2/5/1998 3.620 0.585
2/6/1998 3.550 0.070
2/9/1998 0.66 4.624

2/10/1998 3.875 0,749
2/11/1998 3.790 0.085
2/12/1998 3.702 0088
2/13/1998 3.582 0.120
2/17/1998 3581
2/18/1998 0.52 4.680
2/19/1998 4.071 0.609
2/20/1998 3.998 0.073
2/23/1998 4.050
2/24/1998 3.792 0.258
2/25/1998 0.05 3.767 0.025
2/26/1998 3.544 0.223
2/27/1998 3.418 0.126

3.616 SUM
0.129 AVERAGE

3/2/1998 2.890 0,528
3/3/1998 2.767 0.123
3/4/1998 2.580 0.187
3/5/1998 2.398 0.182
3/6/1998 2.182 4.000 0.216
3/9/1998 3.230 0.770

3/10/1998 3.017 0.213
3/11/1998 2.766 0.251
3/12/1998 2.507 0.259
3/13/1998 2.290 4.000 0.217
3/16/1998 0.32 4.285
3/17/1998 3.790 0.495
3/18/1998 3.554 0.236

Painted Rock Dam Evaporation Data
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1995 SUMMARY

MONTH AVERAGE PER MONTH
Jan-95 0.0857 2.66
Feb-95 0.1623 4.54
Mar-95 0.2670 8.28
Apr-95 0.3534 10.60

May-95 0.4954 15.36
Jun-95 0.5526 16.58
Jul-95 0.5987 18.56

Aug-95 0.5789
94.52I Total inches

Painted Rock Dam Evaporation Data

1
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20-Jun-95 730 2.652 0.546 I
21-Jun-95 700 2.058 0.594
22-JuN-95 630 1.470 4.500 0.588
23-Jun-95 630 3.870
24-Jun-95
25-Jun-95
26-Jun-95 700 i 2.162 1 .708
27-Jun-95 700 1.5201 4.500 0.642
28-Jun-95 630 3.788 0.712
29-Jun-95 700 3.064 0.724 SUM 16.577
30-Jun-95 700 2.402 4.500 0.662 AVERAGE 0.552567

1-Jul-95
2-JUl-95
3-Jul-95 630 2.278 2.222
4-JUl-95
5-JUl-95 700 1.258 4.500 1.020
6-Jul~95 630 3.952 0.548
7-JUl-95 630 3.262 0.690
8-Jul-95
9-Jul-95

10-Jul-95 630 1.510 4.500 1.752
11-Jul-95 630 3.830 0.670
12-Jul-95 630 3.144 0.686
13-JUl-95 630 2.614 0.530
14-Jul-95 630 2.080 4.500 0.534
15~Jul-95
16-Jul-95
17-Jul-95 630 0.03 3.358 1.142
18-Jul-95 630 2.860 0.498

630 2.222 0.638
ego 1 .642 0.580

21-Ju1-95 630 1.082 4.500 0.560
22-Jul-95
23-Jul-95
24-JUl-95 630 2.514 1.986
25-Jul~95 630 1.977 4.500 0.537
26-Jul~95 630 3.800 0.700
27-Jul-95 630 3.226 0.574
28-Jul-95 630 2.588 4.500 0.638
29-Jul-95
30-Jul~95 SUM 18.561
31-JUl-95 630 2.444 2.056 AVERAGE 0.598742
1-Aug-95 630 1.831 4.500 0.613
2-Aug-95 630 3.864 0.636
3-Aug-95 630 3.188 0.676
4-Aug-95 630 2.572 4.500 0.616
5-Aug-95
6-Aug-95
7-Aug-95 630 2.756 1.744
8-Aug-95 630 2.000 4.500 0.756
9~Aug-95 630 3.876 0.624

10-Aug-95 630 3.274 0.602
11-Aug-95 630 2.650 4.500 0.624

630 2.708 1.792 SUM 8.683
630 0.40 2.952 AVERAGE 0.578867

Painted Rock Dam Evaporation Data

19-Jul-95
20-Jul-95

I

12-Aug-95
13-Aug-95
14-Aug-95
15-AUQ-95
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23-Apr-95
24-Apr-95 730 3.446 1.054
25-Apr-95 730 3,118 0.328
26-Apr-95 730 2.704 0.414
27-APr-95 730 2.252 0.452
28-APr-95 730 1 .768 4.500 0.484
29-Apr-95 SUM 10.602
30-Apr-95 AVERAGE 0.3534
1-may-Q5 730 3.114 1 .386
2-may-95 730 2.624 0.490
3_may-95 730 2.032 5.000 0.592
4-may-Q5 730 4.518 0.482
5-may-95 730 3.888 0.630 i
6-May-95
7-May-95
8-may.95 730 2.910 0.978
9-May-95 730 2.537 0.373

10-May-95 730 2.160 0.377
11-May-95 730 1.758 5,000 0.402 1

12-May-95 730 4,480 0.520
13-May-95
14-May-95
15-May-95 730 2.862 1,618
16~May-95 730 2.480 0.382
17-May-95 730 2.070 4.500 0.410
18-May-95 730 4.056 0.444
19-May-95 730 3.608 0.448
20-May-95
21 -May-95
22-May-95 730 2.174 1 .434
23-May-95 730 1.608 4.500 0.566
24-May-95 730 4.063 0.437
25-May-95 730 3.576 0.487
26-May-95 730 3.166 4.500 0.410
27-May-95
28-May-95
29-May-95
30-May-95 730 2.518 1.982 SUM 15.358
31-MaY-95 730 2.008 0.510 AVERAGE 0.495419

1-Jun-95 730 1.590 4.500 0.418
2-Jun-95 730 3.653 0.847
3-Jun-95
4-Jun-95
5-Jun-95 730 2.236 1.417
6-Jun-95 730 1.650 0.586
7-JUn-95 730 1.047 4.500 0.603
8-Jun-95 730 3.846 0.654
9-Jur\-95 730 3.446 0.400

10-Jun-95
11-Jun~95
12-Jun-95 730 2.029 1.417

13-Jun-95 730 1 .462 4.500 0.567
14-Jun-95 700 3.824 0.676
15-Jun-95 700 3.036 0.788
16-Jun-95 700 2.310 4.500 0.726
17-JuN-95
18-Jun-95
19-JuN-95 700 3.198 1 .302

Painted Rock Dam Evaporation Data

I
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24-Feb-95 730 1 .849 4.500 0.146
25-Feb-95
26-Feb-95
27-Feb-95 730 3.886 0.614 SUM 4.544
28-Feb-95 730 3.728 0.158 AVERAGE 0.162286

730 3.531 0.197
2~Mar-95 730 3.338 0.193
3-Mar-95 730 3.160 0.178
4-Mar-95
5-Mar-95
6-Mar-95 730 0.08 2.730 0.430
7-Mar-95 730 2.450 0.280
8-Mar-95 730 2.184 0.266
9-Mar-95 730 2.037 0.147

10-Mar-95 730 1.840 4.000 0.197
11-Mar-95 900 3.580 0.420
12-Mar-95 830 0.32 4.183
13-Mar-95 730 3.710 0.473
14-Mar-95 730 3.516 0.194
15-Mar-95 730 3.320 0.196
16-Mar-95 730 3.080 0.240
17-Mar-95 730 2.764 4.500 0.316
18-Mar-95
19-Mar-95
20-Mar-95 730 3.492 1,008
21-Mar-95 730 3.197 0.295
22-Mar-95 730 2.818 0.379
23-Mar-95 730 I 2.514 0.304
24-Mar-95 730 2.263 4,500 0.251

27-Mar-95 730 3.708 0,792
28-Mar-95 730 3.415 0.293
29-Mar~95 730 3.165 0.250
30-Mar-95 730 2.841 0.324 SUM 8.276
31-Mar-95 730 2.188 4.500 0.553 AVERAGE 0.266968

1 -Apr-95
2-Apr-95
3-Apr-95 730 2.236 2.264
4-Apr-95 730 1.930 0,306
5-Apr-95 730 1.540 4.500 0.390
6-Apr-95 730 4.105 0.395
7-Apr-95 730 3.685 0.420
8-Apr-95
9-Apr-95

10-Apr-95 730 2.500 1.185
11-Apr-95 730 2.200 0.300
12-Apr-95 730 1.960 4.500 0.240
13-Apr-95 730 4.270 0.230
14-Apr-95 730 3.738 0.532
15-Apr-95
16-Apr-95
17-Apr-95 730 2.931 0.807

730 2.722 0.209
730 0.26 3.062
730 2.663 0.399
730 2.470 4.500 0.193

22-Apr-95

Painted Rock Dam Evaporation Data

1-Mar-95

25-Mar-95
26-Mar-95

I

18-APr-95
19-Apr-95
20-Apr-95
21 -Apr-95
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TimeDate Rainfall Hook Pan Fill Change !

I
Gage

31 -Dec-94 Painted Rock Dam
1 -Jan-95 Evaporation Data
2-Jan-95 01 Jan 95 to 15 Aug 95
3-Jan~95 730 4.016
4~Jan-95 730 Trace 3.990 0.026 Entered by TK
5-Jan-95 730 4.790
6-Jan-95 Bold #s are calculations
7-Jan-Q5 not measurements.
8-Jan-95
9-Jan-95 730 4.436 0.354

10~Jan-95 730 4.357 0,079
11-Jan-95 730 4.243 0,114
12-Jan-95 730 4.182 0.061
13-Jan-95 730 4.150 0.032
14-Jan-95
15-Jan~95
16-Jan-95
17-Jan-Q5 730 3.845 0.305
18-Jan-Q5 730 3.714 0,131
19-Jan-95 730 3.632 0.082
20-Jan-95 730 3.564 0.068
21 -Jan-95
22-Jan-95
23-Jan-95 730 3.274 0.290
24-Jan-95 730 3.213 0.061
25-Jan-95 730 3.095 0.118
26-Jan-95 730 0.26 3.646
27-Jan-95 730 3.230 0.416
28-Jan-95
29-Jan-95
30-Jan-95 730 2.934 0.296 SUM 2.657
31 -Jan-95 730 2.710 0.224 AVERAGE 0.08571
1-F€b_95 730 2.547 0.163
2-Feb-95 730 2.346 0.201
3-Feb-95 730 2.250 5.000 0.096
4-Feb-95
5-Feb-95
6-Feb-95 730 4.412 0.588
7-Feb-95 730 4.254 0.158
8-Feb-95 730 4.062 0.192
9-Feb-95 730 3.848 0.214

10-Feb-95 730 3.658 0.190
11-Feb-95
12-Feb-95
13-Feb-95 730 3.144 0.514
14-Feb-95 730 0.09 38395
15-Feb-95 730 3.092 0.213
16-Feb-és 730 3.022 0.070
17-Feb-95 730 2.930 0.092
18-Feb-95
19-Feb-Q5
20-Feb-95
21 -Feb-95 730 2.192 0.738
22-Feb-95 730 2.062 0.130
23-Feb-95 730 1.995 0.067

Painted Rock Dam Evaporation Data
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23-Apr-94 I
24-Apr-94
25-Apr-94 630 1.630 4.500 1.416
26-Apr-94 630 4.062 0.438
27-Apr-94
28-Apr-94 630 3.474 0.588
29-Apr-94 630 3.058 0.416 SUM 12.253

|30-A r-94 AVERAGE 0.408433
1-May-94
2-May-94 630 1.556 4.500 1.502
3-May-94 630 4.110 0.390
4-May-94 630 3.577 0.433
5-May-94 630 3.160 0.517
6-May-94 630 2.642 4.500 0.518
7-May-94
8-may-94
9-May-94 630 3.102 1.398

10-May-94 630 2.774 0.328
11-May-94 630 2.408 0,366
12-May-94 630 2.156 0.252
13-May-94 630 1 .664 4.500 0.492
14-May-94
15-May-94 SUM 7.860
16-May-94 630 2.836 1 .664 AVERAGE 0.49125

1994 SUMMARY

MONTH AVERAGE PER MONTH
Jan-94 0.1194 3.70
Feb-94 0.1936 5.42
Mar-94 0,2412 7.48
Apr-94 0.4084 12.25

May-94 0.4913 15.23
I 44.08 Total inches

Painted Rock Dam Evaporation Data
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24-Feb-94 730 3.792 0.208 I25-Feb-94 730 3.640 0,152
26-Feb-94
27-Feb-94

SUM 5.42228-Feb-94 730 3.024 0.616 AVERAGE 0.193643
1-Mar_94 730 2.802 0.222
2-Mar-94 730 2.571 0.231
3-Mar-94 730 2.378 0.193
4-Mar-94 730 2.175I 4.000 0.203
5-Mar-94

I6-Mar~94 E
I7-Mar-94 730 3.065 0.935

8-Mar-94 730 0.06 3.130
9-Mar-94 730 2.886 0.244

10-Mar-94 730 2.720 0.166
11 -Mar-94 730 2.445 0.274
12-Mar-94
13-Mar-94
14-Mar-94 730 1.688 4.500 0.758
15-Mar-94 730 4.335 0.165
16-Mar-94 730 3.905 0.430
17-Mar-94 730 3.656 0.249
18-Mar-94 730 3.368 0.288
19-Mar-94
20-Mar-94
21-Mar-94 730 2.992 0.376
22-Mar-94 730 2.756 0.236
23-Mar-94 730 2.366 0.390
24-Mar-94 730 2.074 0.292

I25-Mar-94 730 1.630 4.000 0.444
26-Mar-94
27-Mar-94
28-Mar-94 730 0.54 4.540
29-Mar-94 730 3.711 0.829
30-Mar-94 730 3.450 0.261 SUM 7.47731-Mar-94 730 3.159 0.291 AVERAGE 0.241194

1 -Apr-94 730 2.340 4.000 0.819
2-Apr-94
3-Apr-94
4-Apr-94 730 2.824 1.176
5-Apr-94 630 2.492 0.332
6-Apr-94 630 2.042 4.500 0.450
7-Apr-94 630 4.046 0.454
8-Apr-94 630 3.754 0.292
9-Apr-94

10-Apr-94
11-Apr-94 630 2.624 1.130
12-Apr-94 630 2.332 0.292
13-Apr-94 630 1.900 4.500 0.432
14-Apr-94 630 4.030 0.470
15-Apr-94 630 3.680 0.350
1_-Apr-94
17-Apr-94
18-Apr~94 630 2.341 1.339
19-Apr~94 630 1.936 4.500 0.405
20-Apr-94 630 3.988 0.512
21-Apr-94 630 3.539 0.449
22-Apr-94 630 3.046 0.493

Painted Rock Dam Evaporation Data
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Date Time Rainfall Hook Pan Fit! Change
Gage

31-Dec-93 Painted Rock Dam
1-Jan-94 Evaporation Data
2-Jan-94 01 Jan 94 to 18 May 94
3-Jan-94 730 2.518
4-Jan-94 730 2.394 0.124 Entered by TK
5-Jan-94 730 2.300 0.094
6-Jan-94 730 2.250 0.050 Bold #s are calculations
7-Jan-94 730 2.010 4.000 0.240 not measurements.
8-Jan-94
9-Jan-94

10-Jan-94 730 3.650 0.3501
11-Jan-94 730 3.526 0.124
12-Jan-94 730 3.378 0.148
13-Jan-94 730 3.256 0.122
14-Jan-94 730 3.118 0.138
15-Jan-94
16-Jan-94
17-Jan-94
18-Jan-94 730 2.556 0.462
19-Jan-94 730 2.418 0.238
20-Jan-94 730 2.270 0.148
21-Jan-94 730 2.150 4.000 0.120
22-Jan-94
23-Jan-94
24-Jan-94 730 3.609 0.391
25-Jan-94 730 3.444 0.165
26-Jan-94 730 3.356 0.088
27-Jan-94 730 3.258 0.098
28-Jan-94 730 3.032 0.226
29-Jan-94
30-Jan-94

SUM 3.70031-Jan-94 7:30 2.658 0.374 AVERAGE 0.119355
1-Feb-94 730 2.520 0.138
2-Feb~94 730 2.368 0.152
3~Feb-94 730 2.254 0.114
4-Feb-94 730 2.112 4.000 0.142
5-Feb-94
6-Feb~94
7-Feb-94 730 3.575 0.425
8-Feb-94 730 0.41 4.383
9-Feb-94 730 0.86 5.602

10-Feb-94 730 4.572 1.030
11-Feb-94 730 4.472 0.100
12-Feb-94
13-Feb-94
14-Feb-94 730 3.820 0.652
15-Feb-94 730 3.642 0.178
16-Feb-94 730 3.500 0.142
17~Feb-94 730 3.364 0.136
18-Feb-94 730 3.076 0.288
19-Feb-94

21-Feb-94
22-Feb-94 730 2.307 0.769
23-Feb-94 730 2.127 4.000 0.180

Painted Rock Dam Evaporation Data

20-Feb-94
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11-Dec-939 i

12-Dec-93
13-Dec-93 730 3.729 0.441
14-Dec-93 730 3.600 0.129
15-Dec-93 730 3.504 0.096
16-Dec-93 730 3.408 0.096
17-Dec-93 730 3.309 0.099
18-Dec-93
19-Dec-93
20-DeC-93 730 3.039 0.270
21-Dec-93 730 2.894 0.145
22-Dec-93 730 2.819 0.075
23-Dec-93 730 2.711 4.000 0.108
24-DeC-93
25-Dec-93
26-Dec-93
27-DeC-93 730 3.318 0.682
28-DeC-93 730 3.214 0.104
29-Dec-93 730 3.150 0.064
30-Dec-93 730 3.007 0.143 SUM 3.43831 -Dec-93 AVERAGE 0.t10903

1993 SUMMARY

MONTH AVERAGE PER MONTH
Jan-93 0.1642 5.09
Feb-93 0.1441 4.04
Mar-93 0.2052 6.36
Apr-93 0.3458 10.37

May-93 0,4537 14.07
Jun-93 0.6455 19.37
JUl-93 0.5725 17.75

Aug-93 0.4606 14.28
Sep-93 0.4211 12.63
Oct-93 0.2832 8.78
Nov-93 0.1998 5.99
Dec-93 0.1109 3.44

122.16 Total Inches for the year

Painted Rock Dam Evaporation Data
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14-0ct-93 630 2.910 0.129
15-0ct-93 630 2.474 4.000 0.436
16-0ct-93
17-0Ct-93

630 3.262 0.738
630 3.060 0.202
630 2.836 0.224
630 2.688 0,148

22-0ct-93 630 2.239 4.500 0.449
23-0ct-93
24-0Ct-93
25-0ct-93 630 3.755 0.745
26-0ct-93 630 3.474 0.281
27-0Ct-93 630 3.038 0.436
28~OCt-93 630 2.741 0.297
29-0ct-93 630 2.483 4.000 0.258
30-0Ct-93

SUM 8.780
31-0ct-93 I AVERAGE 0.283226
1~Nov-93 1030 3.126 0.874
2-NOv-93 630 3.025 0,101
3-NOv-93 630 2.894 0.131
4-Nov-93 630 2.604 0.290
5-Nov-93 630 2.394 4.000 0.210
6-Nov-93
7-Nov-93
8-Nov-93 730 3.482 0.518
9-Nov-93 645 3.253 0.229

10-Nov-93 645 3.062 0.191

645 2.727 0.335
-Nov-93

15-NOv-93 700 1.30 4.986
16-NOv-93 645 3.596 1.390
17-Nov-93 645 3.500 0.096
18-Nov-93 700 3.438 0.062
19-Nov-93 700 3.328 0.110
20-Nov-93
21 -Nov-93
22-Nov-93 700 3.017 0.311
23-Nov-93 700 2.861 0.155
24-Nov-93 7:30 2.671 0.190
25-Nov-93
26-Nov-93 730 2.342 4.000 0.329
27-Nov-93
28-Nov-93
29-Nov-93 730 3.633 0.367 SUM 5.993
30-Nov-93 730 3.530 0.103 AVERAGE 0.199767
1-Dec-93 730 3.426 0.104
2~Dec-93 730I 3.302 0.124
3-Dec-93 730 3.268 0,034
4-Dec-93

g-

*ec-93 730 2.874 4.500 0.394
ec-93 730 4.402 0.098

730 4.350 0.052
730 4.228 0.122

10-DeC-93 730 4.170 0.058

Painted Rock Dam Evaporation Data

• .S-Oct-93
3-0ct-93
0-0Ct-93

21 -0ct-93

.4-Nov-93

4 *-n0v.93
Nov-93

5-Dec-93

)ec~93
Dec-93
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17-Aug-93 63O 4.000 0.500
18~Aug-93 630 3.666 o.334
19-Aug-93 630 2.856 0.810

I20-Au -93 630 0.07 2.744 4.500 0.112
21 -Aug-9:3
22-Aug-93
23~Aug-93 630 3.166 1 .334

24-Aug-93 630 2.520 0.646
25~Aug-93 630 0.76 3.501
26-Aug-93 600 0.07 2.910 0.591
27-Aug-93 630 2.775 4.000 0.135
28-Aug-93
29-Aug~93
30-Aug-93 630 0.09 3.688 0.312 SUM 14,280

I31-Au -93 630 3.249 0,439 AVERAGE 0.460645
1-sep-93 600 2.718 0.531
2-Sep-93 700 2.386 4.500 0.332
3-Sep-93 630 4.005 0,495
4-Sep-93
5-Sep-93
6~Sep-93
7-Sep-93 630 2.144 5.000 1.861
8-Sep-93 630 4.581 0.419
9-Sep-93 630 4.014 0.567

10~Sep-93 630 3.520 0.494
11 -Sep-93
12-Sep-93
13-Sep-93 630 2.180 1.340
14-Sep-93 630 1.774 4.500 0.406
15-Sep-93 630 4.120 0.380
16-Sep-93 630 3.754 0.366
17-Sep-93 630 3.220 0.534
18-Sep-93
19-Sep-93
20-Sep-93 630 2.200 4.500 1.020
21-Sep-93 630 4.023 0.477
22-Sep-93 630 3.649 0.374
23-Sep-93 630 3.388 0.261

I

24-Sep-93 630 2.845 4.500 0.543
25-Sep-93
26-Sep-93
27-Sep-93 615 3.510 0.990
28-Sep-93 630 3.000 0.510
79-Sep-93 630 2.626 0.374 SUM 12.633
30-Sep-93 630 2.267 0.359 AVERAGE 0.4211

1-0ct-93 630 2.063 4.500 0.204
2-0ct-93
3-0ct~93
4-0ct-93 630 3.542 0.958
5-0ct-93 630 3.029 0.513
6-0Ct-93 630 2.590 G.439
7-0ct-93 630 0.03 2.512 0.078
8-0Ct-93 630 2.228 5.000 0.284
9-0ct-93
0-0ct-93
1 -0ct-93
2-0ct-93 630 3.410 1.590
3-0Ct-93 645 3.039 0.371

Painted Rock Dam Evaporation Data
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20-Jun-93 >

I

21-Jun-93 630 3.285 1.715
22-Jun-93 630 2.568 0.717
23-Jun-93 630 1 .944 0.624

615 1.372 5.000 0.572
600 4.324 0.676

28-Jun-93 615 2.490 1.834
29-Jun-93 630 1.900 6.000 0.590 SUM 19.365
30-Jun-93 630 4.450I 1.550 AVERAGE 0.6455

1-Jul-93 615 3.719 0.731
2-Jul-93 615 3.132 5.000 0.587
3-Jul-93 800 4,218 0.782
4-Jul-93 800 3.575 0.643
5-Jul-93 740 2.914 0.661
6-Jul-93 640 2.392 0.522
7-Jul-93 630 1.916 5.000 0.476
8-Jul-93 600 4.474 0.526
9-Jul-93 630 3.780 0.694

10-Jul-93 I

11-Jul-93
12-Jul-93 630 2.102 5.000 1.678
13-Jul-93 630 4.397 0.603

I

I
14-Jul-93 630 3.842 0.555
15-Jul-93 630 3.272 0.570
16-Jul-93 630 2.610 0.6625.0001
17-Jul-93

-JUl-93
-Jul-93 615 2.626 2.374

630 2.064 0.562
22-Jul-93 630 1.547 5.000 0,517
23-Jul-93 630 4.397 0.603
24-Jul-93
25-Jul-93 I

I
26-JUl-93 630 2.552 1.845
27~Jul-93 630 2.052 5.000 0.500
28-Jul-93 630 4.506 0.494
29-Jul-93 630 3.904 0.602
30-JU!--3 630 3.342 0,562 SUM 17.749
31-Jul-93 I AVERAGE 0.572548
1-Aug-93
2-Aug-93 630 1.590 4.500 1.752
3-Aug-93 600 4.040 0.460
4-Aug-93 630 3.498 0.542
5-Aug~93
6~Aug-93 630 2.573 0.9254.5001
7-Aug-93
8~Aug-93
9-Aug-93 745 3.024 1.476
0-Aug-93 630 2.545 0.479

630 1.930 4.500 0.615
630 3.989 0.511
630 3.382 0.607

5-
ug-93

I6-Au -93 630 1.682 4.500 1.700

Painted Rock Dam Evaporation Data

'-Jun-93
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5-Jun-93
27-Jun-93

4 q-JUI_g3

1-Jul-93

1-Aug~93
19-93

' AUQ-93

\ug-93
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61523-Apr-93 3.155 0.448
24-Apr-93 715 2.690 0.465
25-Apr-93 710 2.444 0.246
26-Apr-93 615 2.183 4.000 0.261
27-Apr-93 700 3.526 0.474
28-Apr-93 615 3.066 0.460
29-Apr-93 615 2.680 0.386 10.373SUM
30-Apr-93 630 2.348 5.000 0.332 AVERAGE 0.345767
1-May-93
2-May-93
3-May-93 615 3.569 1.431
4-May-93 615 3.131 0.438
5-May-93 615 2.531 0500
6-May-93 630 2.266 0.265
7-May-93 630 1.857 5.000 0.409
8-May-93
9-May-93

10-May-93 630 3.460 1 .540
11-May-93 630 2.963 0.497
12-May-93 630 2.376 0.587

63013-May-93 1.922 5.000 0,454
14-May-93 630 4.510 0.490
15-May-93

I16-May-93 .
61517-May-93 3.084 1 .426

18-May-93 620 2.758 0.326
19-May-93 630 2.190 0.568
20-May-93 620 1.729 5.000 0.461
21 -May-93 630 4.401 0.599
22-May-93
23-May-934
24-May-93 630 2.815 1,586

61525-May-93 2.358 0.457
26-May-93 630 1.900 5.000 0,458

63027-May-93 4,276 0,724
28-May-93 630 3.526 0.750
29-May-93
30-May-93 SUM 14.066

?31 -May-93 AVERAGE 0.453742

6301-Jun-93 1.470 5.000 2.056
2-Jun-93 630 4.488 0.512
3-Jun-93 630 3.856 0.632
4~Jun-93 615 3.270 0.586
5-Jun-93
6-Jun-93
7-Jun-93 600 1.782 5.000 1 .488
8-Jun-93 615 4.532 0.468
9-Jun-93 630 4.106 0.426

10-Jun-93 615 3.602 0.504
11-Jun-93 630 3.082 0.520
12-Jun-93
13-Jun-93
14-Jun-93 615 1 .444 5.000 1.638
15-Jun-93 615 4.420 0.580
16-Jun-93 615 3.866 0.554
17-Jun-93 620 3.206 0.660
18-Jun-93 630 2.743 5.000 0.463
9-Jun-93

Painted Rock Dam Evaporation Data
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24-Feb-93 800 2.920 0223
25-Feb-93 800 2.778 0.142
26-Feb-93 8G0 2.343 0.435
27-Feb-93 730 2.515 SUM 4.D35

730 0.56 3.543 AVERAGE 0.144107

800 0.08 3.065
800 2.838 0.227
800 2.722 0.116

4-Mar-93 730 2.570 0.152
5-Mar-93 730 2.408 0.162
6-Mar-93 800 2.258 0.150
7-Mar-93 73G 2.060 0.198
8~Mar-93 730 1 .907 0.153
9-Mar-93 730 1.732 0.175

10-Mar-93 730 1.574 4.000 0.158
11-Mar-93 730 3.754 0.245
12-Mar-93 730 3.501 0.253
13-Mar-93 730 3.243 0.258
14-mar-93 730 3.033 0.210
15-mar-93 730 2.939 0.094
16-Mar-93 730 2.730 0.209
17-mar-93 730 2.477 0.253
18-Mar-93 730 2.273 0.204
19-Mar-93 730 1.971 4.000 0.302
20-Mar-93 800 3.730 0.270
21 -Mar-93 800 3.571 0.159
22-Mar-93 800 3.326 0.245
23-Mar-93 730 3.042 0.284

730 0.03 2.902 0.140
730 2.620 0.282

ar-93 730 2.347 0.273
730 2.847

>8~mar~93 730 2.664 0.183
'9-Mar-93 730 0.61 3.772
30-Mar~93 I

730 2.959 0.813 SUM 6.362
>1-Mar-93 730 2.766 0.193 AVERAGE 0205226
1-Apr-93 730 2.573 0.193
2-Apr-Q3 730 2.300 4.000 0.273
3-Apr-93
4-Apr-93
5-Apr-93 730 3.214 0.786
6-Apr-93 700 2.910 0.304
7-Apr-93 700 2.604 0.306
8-Apr-93 715 2.308 0.296
9-Apr-Q3 715 1.970 4.000 0.338
0-Apr-93 715 3.605 0.395
1 -Apr-93 705 3.362 0.243
2-Apr.93 700 2.935 0.427
3-Apr-93 700 2.610 0.325
4-Apr-93 705 2.256 0.354
5-Apr-93 745 1.860 4.000 0.396
5-Apr-93 730 3.634 0.366

705 2.457 1.177
Jr-93 615 2.000 0.457

615 1.732 4.000 0.268
2-Apr-93 630 3.603 0.397

Painted Rock Dam Evaporation Data

Feb-93
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.-Mar-93
3-Mar-93
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7-Apr-93
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Date Time Rainfall Hook PanFM Change
Gage

31-Dec-92 730 3.940 Painted Rock Dam
1-Jan-93 Evaporation Data
2-Jan-93 Jan 93 - Dec 93
3-Jan-93
4-Jan-93 730 3.612 0.328 Entered by TK
5-Jan-93 730 3.588 0,024
6-Jan-93 730 Trace 3.590 Bold #s are calculations
7-Jan-93 730 0.45 4.347 not measurements.
8-Jan-93 730 1.01 6.010
9-Jan-93

10-Jan-93 820 0,10 4.437 1.573
73011-Jan-931 0.53 5.376
73012-Jan-93 4.706 0.670

13-Jan-93 730 0.15 4.951
14-Jan-93 730 4.704 0.247
15-Jan-93 730 Trace 4.708
16-Jan-93 730 0.02 3.918 0.790

73017-Jan-93 | 0.27 4.378
18-Jan-93 730 4.040 0.338
19-Jan-93 730 0.02 4.056
20-Jan-93 730 3.943 0.113
21-Jan-93 730 3.876 0.067
22-Jan-93 730 3.805 0.071
23-Jan-93
24-Jan-93
25-Jan-93 730 3.446 0.359
26-Jan-93 730 3.372 0.074
27-Jan-93 730 3.200 0.172
28-Jan-93 730 3.159 0,041
29-Jan-93 730 2.937 0.222
30-Jan-93 | SUM 5.089
31 -Jan-93 AVERAGE 0.154151

1-Feb-93 7:30 2.785 0.152
2-Feb-93 730 2.878 0.107
3-F€b-93 730 2.462 01216
4~Feb-93 730 2.355 0.107
5-Feb-93 730 2.244 4.000 0.111
6-Feb-93 730 3.952 0.048
7-Feb-93 730 3.625 0.327
8-Feb-93 730 3.703
9-Feb-93 730 0.60 4.900

10-Feb-93 .730 0.10 4.333 0.567
11-Feb-93 730 4.112 o.221
1 2-Feb-93 730 4.021 0.091
3-Feb-93 730 3.911 0.110
4-Feb-93 730 0.08 4.026
5-Feb-93 730 0.17 4.321
6-Feb-93 730 3.968 0.353
7-Feb-93 730 3.906 0.062
8-Feb-93 730 3.780 0.126
9-Feb-93 730 3,702 0.078
0-Feb-93 730 0.01 3.672 0.030
1-Feb-93 730 3.458 0.214
2-Feb-93 730 3.262 0.196
3-Feb-93 800 3.143 0.119

Painted Rock Dam Evaporation Data
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13-May-92 730 2.382 0.402
14~May-92 730 2.056 0.326
15-May-92 730 1 .662 5.000 0.394
16-May-92
17-May-92
18-May-92 730 3.474 1.526
19-May-92 730 2.977 0.497
20-May-92 730 2.690 0.287
21-May~92 730 2.065 0.625
22-May-92 730 1 .702 5.000 0.363
23-May-92
24-May-92 0.10 5.100
25-May-92
26-May-92 730 3.673 1.427
27-May-92 730 3.358 0.315
28-May-92 730 2.728 0.630
29-May-92 730 2.450 5.000 0.278
30-May-92 SUM 11.901
31~May-92 AVERAGE 0.383903

1-Jun-92 730 4.088 0.912
2-Jun-92 730 3.610 0.478
3-Jun-92 730 3.110 0.500
4-Jun-92 730 2.476 0.634
5-Jun-92 730 1 .674 5.000 0.802
6-Jun~92
7-Jur\-92
8-Jun-92 730 3.196 1 .804

9-Jun-2 730 2.750 0.446
10-Jun-92 730 2.276 0.474
11-Jun-92 730 1.875 5.000 0.401
12-Jun-92 730 4.495 0.505
13-Jun-92
14-Jun-92
15-Jun-92 730 2.675 1,820
16-Jun-92 730 2.164 5.000 0.511 SUM 9.832
17-Jun-92 730 4.455 0,545 AVERAGE 0.578353

1992 SUMMARY

MONTH AVERAGE PER MONTH
Jan-92 0.0983 3.05
Feb-92 0.1746 5.06
Mar-92 0.1840 5.70
Apr-92 0.3621 10.86
May-92 0.3839 11.90
JUn-92 0.5784 17.35

53.93 Total inches for half of the year

Painted Rock Dam Evaporation Data
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16-Mar-92 730 3.754 0.746
17-Mar-92 730 3.503i 0.251
18-Mar-92 730 3.240 0.263
19-Mar-92 730 3.029 0.211
20-Mar~92 730 2.784 0.245
21 -Mar-92
22-Mar-92
23-Mar-Q2 730 0.02 2.170 0.614
24-Mar-92 730 1.936 0.234
25-Mar-92 730 1.750 0.186
26-Mar-92 730 1.478 0.272
27-Mar-92 730 0.13 1.788 3.500
28-Mar-92
29-Mar-92
30-Mar-92 730 0.07 3.288 0.212 SUM 5.704
31 -Mar-92 730 0.03 3.186 0.102 AVERAGE 0.184

1 -Apr-92 730 2.996 0.190
2-Apr-92 730 0.48 3.854
3-Apr-92 730 3.128 0.726
4~Apr-92
5-Apr-92
6-Apr-92 730 2.366 4.500 0,762
7-Apr-92 730 4.372 0.128
8-Apr-92 730 4.012 0.360
9-Apr-92 730 3.668 0.344

10-Apr-92 730 3.318 0.350
11 -Apr-92
12-Apr-92
13-Apr-92 730 2.318 1.000
14-Apr-92 730 2,072 0.246
15-Apr-92 730 1.626 5.000 0.445
16-Apr-92 730 4.720 0.280
17-Apr-92 730 4.296 0.424
18-Apr-92
19-Apr-92
20-APr-92 730 3.098 1.198
21 -Apr-92 730 2.688 0.410
22-Apr-92 730 2.468 0.220
23-Apr-92 730 1.924 5.000 0.544
24-Apr-92 730 4.690 0,310
25-Apr-92
26-Apr-92
27-Apr-92 730 3.128 1.552
28-Apr-92 730 2.796 0.332
29-Apr-92 730 2.218 0.578 SUM 10.862
30-Apr-92 730 1.766 5.000 0.452 AVERAGE 0.362067
1-May-92 730 4.433 0.567
2-May-92
3-May-92
4-May-92 730 2.929 1 .504
5-May-92 730 0.25 3.046
6-May-92 730 0.13 2.692 0.354
7-May-92 730 2.348 0.344
8-May-92 730 2.002 4.500 0.345
9-may-Q2

10-May-92
11-May-92 730 3.220 1,280
12-May-92 730 2.784 0.436

Painted Rock Dam Evaporation Data
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I meate Rainfall Hook Pan Fill Change
Gage

21-JaN-92 730 2.544 Painted Rock Dam
22-Jan-92 730 2.486 0.058 Evaporation Data
23-Jan-92 730 2.400 0.086 22 Jan 92 - 17 Jun 92
24-Jan-92 730 2,350 0.050
25-Jan-92 Entered by TK
26-Jan-92
27-Jan-92 730 1.923 4.000 0.427 Bold #s are calculations
28-Jan-92 730 3.884 0.116 not measurements.
29-Jan-92 730 3.718 0.166
30-Jan~92 730 3.664 0.054 SUM 1.081

I31-Jan-92 730 3.540 0.124 AVERAGE 0.098273
1-Feb-92I
2-Feb-92
3-Feb-92 730 2.922 0.618
4-Feb-92 730 2.853 0.069
5-Feb-92 730 2.658 0.195
6-Feb-92 730 2.420 0.238

7307-Feb~92 0.90 4.294
8-Feb-92
9-Feb-92 I

10-Féb-92 730 3.054 1.240
11-Feb-92 730 2.933 0.121
12-Feb-92 730 0.08 3.169
13-Feb-92 730 0.22 3.344
14-Feb-92 730 3.013 0.331
15-Feb-92
16-Feb-92 730 0.15 3.163
17-Feb-92 i
18-Feb-92 730 2.882 0.281
19-Feb-92 730 2.633 0.249
20-Feb-92 730 2.501 0.132
21-Feb-92 730 2.430 4.000 0.071
22-Feb-92
23-Feb-92
24-Feb~92 730 3.354 0.646
25-Feb-92 730 3.276 0.078
26-Feb-92 730 3.010 0.266
27-Feb-92 730 2.701 0.309
28-Feb-92 730 2.483 0.218 SUM 5.062
29-Feb-92 AVERAGE 9.174552
1-Mar-92
2-Mar-92 730 1.911 0.572
3-Mar-92 730 0.54 3.024
4-Mar-Q2 730 2.394 0.630
5-Mar-92 730 2.120 0.274
6-Mar-92 7:30 2.084 0.036
7-Mar-92
8-Mar-92
9-Mar-92 730 0.40 2.514

10-Mar-92 730 2.048 0.466
11-Mar-92 730 t.908 0.140

730 1 .740 0.168
13-Mar-92 730 1 .658 4.500 0.082

15-Mar-92

Painted Rock Dam Evaporation Data
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14-Mar-92
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23-APr-91 730 2.868 0.332
24-Apr-91 730 2.654 0.214
25-Apr-91 730 2.378 0.276
26-APr-91 730 1.870 4.500 0.508
27-Apr-91
28-Apr-91
29~Apr-91 730 3.205 1 .295 SUM
30-Apr-91 730 3.000 0.205 AVERAGE
1-May-91 730 2.650 0.350
2-May-91 730 1.813 4.500 0.837
3-May-91 730 4.182 0.318

11.245
0.374833

4-May-91
5-May-91 SUM 2.834
6-May-91 730 2.853 1.329 AVERAGE 0.472333

1991 SUMMARY

MONTH AVERAGE PER MONTH
Mar-91 0.1961 6.08
Apr-91 0.3748 11.25
May-91 0.4723 14.64

31.97 Total inches

Painted Rock Dam Evaporation Data
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Date Time Rainfall Hook Pan Fill Change
Gage

28-Feb-91 730 0.17 2.902 Painted Rock Dam
1-Mar-91 730 0.03 2.722 0.180 Evaporation Data
2-Mar-91 0.25 01 Mar 91 _05May 91
3-Mar-91
4-Mar-91 730 2.834 4.500 -0.112 Entered by TK
5-Mar-91 730 4.314 0.186
6-Mar-91 730 3.972 0.342 Bold #s are calculations
7-Mar-91 730 3.752 0.220
8-Mar-91 730 3.423 0.329
9-Mar-91

10-Mar-91
11-Mar-91 730 2.306 4.500 1.117
12-Mar-91 730 4.250 0.250
13-Mar-91 730 3.984 0.266
14-Mar-91 730 3.726 0.258
15-Mar-91 730 3.474 0.252
16-Mar-91 0.33 3.804
17-Mar-91
18-Mar-91 730 3.420 0.384
19-Mar-91 730 3.200 0,220
20-Mar-91 730 0.08 3.150 0.050
21-Mar-91 730 0.27 3.436
22-Mar-91 730 3.060 0.376
23-Mar-91
24-Mar-91
25-Mar-91 730 2.321 0.739
26-Mar-91 730 2.200 0.121
27-Mar-91 730 0.75 3.544 1
28-Mar-91 730 0.63 4.026

I\0.196129

29-Mar-91 730 3.124 0.902
30-Mar-91 SUM
31-Mar-91 AVERAGE

1-Apr-91 730 2.504 4.500 0.620
2~Apr-91 730 4.024 0,476
3-Apr-91 730 3.800 0.224
4-Apr-91 730 3.500 0.300
5-Apr-91 730 3.292 0.208
6-Apr-91
7-Apr-91
8-Apr-91 730 2.030 4.500 1.262
9-Apr-91 730 4.268 0.232

10-Apr-91 730 3.876 0.392
11-Apr-91 730 3.298 0.578
12-Apr-91 730 2.834 4,500 0.464
13-Apr-91
14-Apr-91
15-Apr-91 730 3.650 0.850
16-Apr-91 730 3.184 0.466
17-APr-91 730 2.813 0.371
18-Apr-91 730 2.400 0.413
19-Apr-91 730 2.141 4.500 0.259
20-APr~91

22-Apr-91 730 3.200 1.300

I

Painted Rock Dam Evaporation Data

• I 21-Apr-91
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29-Mar~86
30-Mar-86 SUM 7.746
31-Mar-86 730 3.122 0.878 AVERAGE 0.249871

1 -Apr-86 730 O03 2.934 0.188
2-Apr-86 730 2.624 0.310
3-Apr-86 730 2.242 0.382
4-Apr~86 730 1.922 4.500 0.320
5-Apr-86
6-Apr-86
7-Apr-86 730 3.394 1.106
8-Apr-86 730 3.182 0.212
9-Apr-86 730 2.852 0.330

10-Apr-86 730 2.500 0.352
11 -Apr-86 730 2.206 4.50G 0.294
12-Apr-86
13-Apr-86
14-Apr-86 730 3.154 1 .346
15-Apr-86 730 2.872 0.282
16-Apr-86 730 2.422 0.450
17-Apr-86 730 2.096 0.326
18-APr-86 730 1.788 4.500 0.308
19~Apr-86
20~Apr-86
21 -Apr-86 730 3.159 1.341
22-Apr-86 730 2,736 0.423
23-Apr-86 730 2.232 0.504
24-Apr-86 730 1.713 4.000 0.519
25-Apr-86 730 3.586 0.414
26-APr-86
27-Apr-86
28-APr-86 730 2.150 1 .436
29-APr-86 730 1.732 5.000 0.418 SUM 11.681
30-Apr-86 730 4.580 0.420 AVERAGE 0.389367

1986 SUMMARY

MONTH AVERAGE PER MONTH
DeC-86 0.0818 2.45
Jan-86 0.1190 3.69
Feb-86 0.1291 3.61
Mar-86 0.2499 7.75
Apr-86 0.3894 11.68

29.18 Total inches

Painted Rock Dam Pan Evaporation Data
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730 |I31 -Jan-86 2.078 l 0.102 AVERAGE 0.118968
800 0.401-Feb-86 I 2.478

2-Feb-86
3-Feb-86 800 2.248 4.600 0.230
4-Feb-86 800 4.495 0.105
5-Feb-86 800 4.331 0.164
6-Feb-86 800 4.150 0.181
7-Feb-86 730 4.018 0.132
8-Feb-86
9-Feb-86

10-Feb-86 730 0.18 4.184
11-Feb-86 730 3.894 0.290
12-Feb-86 730 3790 0.104
13-Feb-86 730 3.660 0.130
14-Feb-86 730 3.554 0.106
15-Feb-86
16-Feb-86
17-Feb-86
18-Feb-86 730 0.05 3.332 0.222
19-Feb-86 730 3.149 0.183
20-Feb-86 730 3.064 0.085
21-Feb-86 730 2.749 0.315
22-Feb-86
23-Feb-86
24-Feb-86 730 2.207 0.542
25-Feb-86 730 2.035 0.172
26-Feb-86 730 1.815 0.220
27-Feb~86 730 1.692 0.123 SUM 3,614
28-Feb-86 730 1.382 4000 0.310 AVERAGE 0.129071

1-Mar-86 730
2-Mar-86
3-Mar-86 730 3.182 0.818
4-Mar-86 730 2.840 0.342
5~Mar-86 730 2.511 0.329
6-Mar-86 730 2.388 0.123
7-Mar-86 730 1.982 4.500 0.406
8-Mar-86
9-Mar-86

10-Mar-86 730 3.602 0.898
11-Mar-86 730 0.11 3.838
12-Mar-86 730 3.580 0.258
13-Mar-86 730 0.15 3.488 0.092
14-Mar-86 730 0.10 3.350 0.138
t 5-Mar-86
16-Mar-86
17-Mar-86 730 0.20 3.124 0.226
18-Mar-86 730 2.802 0.322
19-Mar-86 730 2.621 0.181
20-Mar-86 730 2.393 0.228
21-Mar-86 730 2.144 4.500 0,249
22-Mar-86
23-Mar~86
24-Mar-86 730 3.546 0.954

730 3.220 0.326
26-Mar-86 730 2.922 0.298
27~Mar-86 730 2.634 0.288
28-Mar-86 730 2.242 4.000 0.392

Painted Rock Dam Pan Evaporation Data

' | 25-Mar-86
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Date Time Rainfall Hook Pan Fill Change
Gage

8-Dec-85 Painted Rock Dam
9-Dec-85 730 3.520 Evaporation Data

10-Dec-85 730 3.408 0.112 DO Dec 85 - 01 Apr 86
11-Dec-85 730 0.10 3.500 Entered by TK
12-Dec-85 730 0.84 5.086
13-Dec-85 730 4.192 0.894 Bold #s are calculations
14-Dec-85 not measurements.
15-D€c_85
16-Dec-85 730 3.978 0.214
17-Dec-85 730 3.863 0.115
18-DeC-85 730 3.790 0.073
19-DeC-85 730 3.694 0.096
20-DeC-85 730 3.592 0.102
21-Dec-85
22-Dec-85
23-Dec-85 730 3.333 0.259
24-Dec-85 730 3292 0.041
25-Dec-85
26-Dec-85 730 3.030 0.262
27-Dec-85 730 3.003 0.027
28-DeC-85
29- ec-85
30-Dec-85 730 2.812 0.191 SUM 2.453
31-Dec-85 730 2.745 0.067 AVERAGE 0.081767

1-Jan-86
2-Jan-86 730 2.634 0.111
3-Jan-86 730 2.534 0.100
4-Jan-86
5-Jan-86
6-Jan-86 730 2,340 0.194
7-Jan-86 730 2.180 0.160
8-Jan-86 730 2.022 0.158
9-Jan-86 730 1.974 0.048

10-JaN-86 730 1.784 4.000 0.190
11-Jan~86
12-Jan-86
13-Jan-86 730 3.472 0.528
14-Jan-86 730 3.355 0.117
15-JaN-86 730 0.38 4.160
16-Jan-86 730 3.710 0.450
17-Jan-86 730 3.640 o.o70
18-Jan-86
19-Jan-86
20-Jan-B6
21-Jan-86 730 3.260 0.380
22-Jan-86 730 3.140 0.120
23-Jan-86 730 3.048 0.092
24-Jan-86 730 2.941 0.107
25-Jan-86
26-Jan-86
27-Jan-86 730 2.518 0.423
28-Jan-86 730 2.400 0.118
29-Jan-86 730 2.282 0.118
30-Jan-86 730 2.180 0.102 SUM 3.688

Painted Rock Dam Pan Evaporation Data
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23-Feb-85
I24-Feb-85

25-Feb-85 730 1.480 4.000 0.346
730 3.890 0.110
730 3.724 0,166 SUM 3.380730 3.676 0.048 AVERAGE 0.1207
730 3.332 0.344

2-Mar-85
3-Mar-85
4-Mar-85 730 2.634 0.698
5-Mar-85 730 2.483 0.151
6-Mar-85 730 2.318 0.165
7-Mar-85 730 2.102 0.216
8~Mar-85 730 2.090 0.012
9-Mar-85

10-Mar-85
11-Mar-85 730 0.02 1.500 4,000 0.590
12-Mar-85 730 3.886 0.114
13-Mar-85 730 3.552 0.234
14-Mar-85 730 3.426 0.226
15-Mar-85 730 0.03 3.256 0.170
16-Mar-85
17-Mar-85
18-Mar-85 730 2.683 0.573
19-Mar-85 730 2.320 0.363
20-Mar-85 730 2.130 0.190
21-Mar-85 730 1.950 0.180

730 1.782 4.000 0.168

1

1_6

Mar-85

i730 3.374 0.626
26-Mar-85 730 2.954 0.420
27-Mar-85 730 2.640 0.314
28-Mar-85 730 2.310 0.330
29-Mar-85 730 1.981 4.000 0.329 SUM 6.41330-Mar-85

AVERAGE 0.2069

85 SUMMARY

MONTH AVERAGE PER MONTH
'1 0.0798 2.475
b 0.1207 3.38
ZF 0.2069 6.413

12.268 Total Inches for the first quarter

Painted Rock Dam Pan Evaporation Data

°6-Feb-as
l I-Feb-85

'8-Feb-85
1-Mar-85

'77-Mar-85

-Mar-85
-Mar-85
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Date Time Rainfall Hook Pan Fill Change
Gage

31 -Dec-84 730 3.430 Painted Rock Dam
1-Jan-85 730 3.370 0.060 Evaporation Input
2-Jan-85 730 3.260 0.110 Jan to Mar 1985
3-Jan-85 730 3.151 0.109 Entered by TK
4-Jan-85 730 3.042 0.109
5-Jan-85
6-Jan-85
7-Jan-85 730 2.782 0.260 Bold #s,are calculations
8-Jan-85 730 0.10 3.012 not measurements.
9-Jan-85 730 2.840 0.172

10-Jan-85 730 2.800 0.040
11-J3N-85 730 2.728 0.072
12-Jan-85
13-Jan-85
14-Jan-85 730 2.503 0.22s
15-Jan-85 730 2.354 0.149
16-Jan-85 730 2.314 0.040
17-Jan-85 730 2.206 0.108
18-Jan-85 730 2.128 0.078
19-Jan-85
20-Jan-85
21-Jan-85 730 1.912 C216
22-Jan-85 730 1.810 0.102
23-Jan-85 730 1 .744 0.066
24-Jar1»85 730 1.704 0.040
25-Jan-85 730 t.694 0.010
26-Jan-85 0.40 2.094
27-Jan-85
28-Jan-85 730 1.863 3.000 0.231
29-Jan-85 730 2.980 0.020
30-Jan-85 730 2.800 0.180 SUM 2.475
31 -Jan-85 730 2.722 0.078 AVERAGE 0.0798
1-Feb-85 730 2.626 0.096
2-Feb-85 730
3-Feb-85 730 0.44 3.066
4-Feb-85 730 2.912 0.154
5-Feb-85 7:30 2.851 0.061
6-Feb-85 730 2.781 0.070
7-Feb~85 730 2.712 0.069
8-Feb-85 730 2.626 4.000 0.086
9-Feb-85

10~Feb-85
11-Feb-85 730 3.43t 0.569
12-Feb-85 730 3.326 0.105
13-Feb-85 730 3.150 0.176
14-Feb-85 730 3.000 0.150
15-Feb-85 730 2.774 0.226
16-Feb-85
t 7~Feb-85
18-Feb-85
19-Feb-85 730 2.212 0.562
20-Feb-85 730 2.056 0.156
21-Feb-85 730 1.900 0.156
22-Feb-85 730 1.826 0.074 I

Painted Rock Dam Pan Evaporation Data
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Most people know that o considerable omounf of water
is lost by evcporotion from open water surfaces in Arizono.
However, they ore amazed that, from o stock tonk con-
toining water 7 feet deep, the loss to evaporation in o
year's time could be as much as 6 feet, leaving only one
foot for livestock. On the other hand, declines in water
level of  3 or 4 inches per day f rom f ish ponds and
swimming pools cannot be due entirely to evaporation.

Using the method outlined in this folder, the home
owner, former, rancher, contractor, or consultant con
estimate the amount of evaporation expected from on
open, unfrozen water surface during any port of the year
and for any location in Arizona. Results will generally be
within 10 percent of actual evaporation on on annual
basis.

5
JAN.

15255 1525 5 1525 5 1525
. MAR. APR. MAY

3. Multiply the values obtained 1
above to obtain the estimated evopora
and location in question.

For facilities with exposed walls, such
stock tanks and exposed-wall swimming
the value obtained in step 3 above by
average coefficient for the entire state
exposed-wall structures.
Examples:

A .

Step 2.
Step 3.

Wanted; Average daily normal
from a swimming pool in Tucson
Step I. From Figure I, average

July : 0.32 inches/da~
From Figure 2, adjustme
Multiply values obtained
2 above: 0.32 x 0.95
:  average da i ly  vapor
in Tucson.

How to Estimate Evaporation

Estimation of evaporation consists of three steps.
I . Select the average doily or average monthly

evaporation for the period in question from Figure I. For
daily evaporation, choose one of the three curves, depend-
ing on whether you wont maximum, normal, or minimum
expected evaporation.

Volues of average normal evaporation are shown in
the bar graph as inches per month.

Use the curve representing normal evaporation for an
estimate of expected evaporation under average condi
sons. However, for extremely hot windy periods, or cool
cloudy periods, the curves representing maximum and
minimum evaporation, respectively, will give o better
estimate. The curves of maximum and minimum evaporation
may also be of value when considering the possible range
of seepage losses from water storage facilities.

2. Determine an adjustment factor from Figure 2
for the location in question. Reod from the map the factor
nearest the location in which you ore interested.

B. WClf\f8d: Average normal evopor
pond in Phoenix during Moy and
Step I. From Figure I, overage

Moy and June ;-_ 9.0
r respectively.

Step 2. Adiusfment factor from
Phoenix = 1.0.

.30

(See over)
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Step 3. Multiply values obtained in steps 1 and
2 above: (9.0 x 1.0) -1- (9.9 x 1.0) :
18.9 or approximately 19 inches : total
average evaporation for May and June.

Step 2.

Step 3.

Wanted: Maximum evaporation to be expected
from a stock pond near Snowflake during May,
June, and July.
Step i. From the curve of maximum values in

Figure I, values for Moy, June, and July
Gl'€: 0.35, 0.38, and 0.38 inches/doy,
respectively.
From Figure 2, adjustment focfor for
Snowflake : 0.80.
Multiply values obtained in steps i and
2 above times the number of days in
each month;
Moy: 0.35 x 31 x 0.8 : 8.7
June; 0.38 x 30 x 0.8 : 9.1
July; 0.38 x 31 x 0.8 :-_ 9.4
T01'Ol: 27.2 inches
Maximum evaporation expected from a
stock pond near Snowflake during May,
June, and July is approximately 27 inches.

Wanted; Average normal evaporation from an
exposed-wall swimming pool near Yuma during
June.
Step i.

Step 2.

Step 3.

Step 4.

From Figure I, average evaporation for
June is 9.9 inches.
From Figure 2, adjustment factor for
Yuma :. 1.10.
Multiply values obtained in steps I and
2 above:
9.9 x 1.10 :_ 10.9 inches.
Multiply by the coefficient for exposed-
wall storage facilities, 1.25:
10.9 x 1.25 =: 13.6 inches : average
evaporation from an exposed-wall swim-
ming pool at Yuma during June.
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UnitsAssumptions

90 days
240 days
20 acres

6.5 feet
130 acre feet

0.328 inches/day
75 lbs/cubic foot

8.34 lbs/cubic foot
43560 square feet

325851 cubic feet
19500 mg/liter

Pond fill time:
Pond drying time:
Pond area:
Nominal pond water depth:
Pond water volume:
Evaporation rate:
Density of salt deposits:
Water density:
Square feet/acre:
Cubic feet/acre foot:
Estimated TDS in pond:

Calculations
29.52 inches

78 inches
179.2 acre feet

486993443 lbs
9496372 lbs
126618 cubic feet

Evaporation during fill;
Evaporation during drying:
Total volume evaporated:
Water mass evaporated:
Salt deposit mass:
Salt deposit volume:

1.74 inchesSalt deposit depth :

Gila Bend Power Project
Estimated Salts Accumulation in Evaporation Ponds

Page 1 of 1
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SECTION 01010

SUMMARY OF WORK

PART 1 - GENERAL

1.1 BRIEF PROJECT DESCRIPTION

The Gila Bend Power Project is a proposed power plant located approximately 6
miles northwest of Giga Bend, Arizona. The proposed Evaporation impoundments
consists of installing evaporation impoundments that are divided into five (5)
separate impoundments west and northwest of the proposed power plant and a
waste water impoundment (and a 5-acre storm water impoundment) east of the
plant site. Industrial Power Technology (leT) has prepared drawings and technical
documents for the construction of the project. The average elevation of the site is
680 feet above sea level.

1.2 LOCATION

The project site is located in Maricopa County approximately 6 miles northwest of
the Town of Gila Bend and 55 miles southwest of Phoenix, Yuma is approximately
115 miles to the west and Tucson lies approximately 125 miles southeast.

1.3 EXISTING SITE CONDITIONS

The layout of the proposed evaporation impoundments is shown on Drawing No. 2
along with the primary access road to the site from Citrus Valley Road at the
intersection of Watermelon Road. A secondary site access will be from the north
entering from Sisson Road. These are currently unimproved, dirt access roads,
developed for agricultural purposes and will be graded and surfaced to meet
anticipated traffic loads. Additional gravel surface roads will be constructed for
access to the ponds.

Geotechnical investigations have been conducted at the site to determine soil
conditions for construction evaluation. Soil boring, classification, and lab analytical
results are summarized in the report dated November 3, 2000 and prepared by
Ninyo 81 Moore, a Geotechnical contractor. This information will be provided to the
Contractor for use, but does not represent a complete characterization of existing
soil and bedrock conditions.

There are no overhead utilities or underground utilities in the path of the project
access roads.

1 .4 CONTRACTORS USE OF PROPERTY

The Contractor shall have unrestricted access and egress from the site, as
necessary, to perform the work under this Contract. The Contractor shall obtain the
necessary permits and approvals to accomplish all on-property and off-property
work.

The Contractor's use of the site will be limited only to work and storage related to
this Contract.

The Contractor shall assume full responsibility for the protection and safekeeping of
equipment and materials on or off the site that are related to this Contract.

1.5 WORK SEQUENCE

GILA BEND _ APPENDIX C .. WASTE WATER IMPOUNDMENT - CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100
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SECTION 01010 .- SUMMARY OFWORK

It is anticipated the Owner's Engineer will be onsite on a full time basis to manage
the construction of the evaporation impoundments. Coordination of the work
sequence, for separate contracts, will be conducted by the Owner's Engineer,
Industrial Power Technology.

Notice to Proceed will be given after the bid award to begin work under these
Contracts Documents.

The Contractor shall be responsible for planning, scheduling, and otherwise
executing the work in a manner that meets the requirements of the specifications for
this project.

1.6 BROAD SCOPE

This article describes the project in generality and provides an overview of the intent
of the work to be performed under this Contract. The Contractor shall review l .08.
Narrow Scope, for a more detailed description, and the entire set of Contract
Documents shall be reviewed to gain a thorough understanding of the detailed
project requirements.

Contractor shall be responsible for obtaining all permits associated with construction
of the proposed evaporation impoundments.

Contractor shall provide all equipment, materials, and resources for dewatering the
surface and subsurface flows in each of the construction areas for the proposed
evaporation impoundments.

Contractor shall provide all labor, equipment, and materials for the construction of
the evaporation impoundments.

Contractor shall provide all labor, equipment and materials for temporary utilities,
roads, storage, and other facilities necessary for the construction of the structure
listed above.

Contractor shall perform the work in accordance with the Contract Documents:

Project Design Drawings, Construction Specifications, reference design
reports, subsequent addenda, and approved shop drawings and submittals.

Contractor shall demolish existing structures and facilities shown on the Contract
Drawings and demolish and dispose in accordance with the specifications.

Throughout construction, the Contractor shall maintain one set of red-line field
drawings to show the structures as-constructed. These drawings shall remain onsite
during the project for periodic review by the Owner or Engineer. Upon completion of
the construction activities, one set of red-line drawings with revised survey data shall
be submitted to the Owner or Engineer for incorporation into As-built Drawings to be
prepared by the Engineer.

1.7 NARROW SCOPE

This article describes the project in more detail and provides the Contractor with the
intent of the work to be performed under this Contract. The Contractor shall review
the entire set Contract Documents to identify all work, detail, and specifications.

Contractor shall demolish and dispose of all concrete foundations and structures
within the footprint of the proposed evaporation impoundments, at an appropriate
disposal facility or landfill.

GILA BEND _ APPENDIX C - WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
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SECTION 01010 -SUMMARY OF WORK

Contractor shall construct temporary stormwater diversion as necessary in order to
divert existing washes around or through the construction site.

Contractor shall be responsible for all surveying associated with the construction of
the proposed evaporation impoundments.

Contractor shall perform all necessary earthwork in accordance with the contract
documents, construction drawings, and construction specifications Sections 021 10,
02140 and 02200.

Con trac to r  shall be responsib le fo r  the installat ion  o f  the Leak  Co llec t ion  and
Removal System (LCRS) in accordance with the contract documents, construction
drawings, and construction specifications Sections 01400, 02250, 02714, 02776 and
02777.

Contractor shall be responsible for the construction and installation of all concrete
structures relating to the construction of the proposed evaporation impoundments in
accordance with the contract documents, construction drawings, and construction
specifications Sections 03200, and 03300,

C o n t rac to r  sh a l l  b e  resp o n s ib le  fo r  t h e  in s ta l la t io n  an d  c o n s t ru c t io n  o f  t h e
conveyance p ip ing ,  access roads, and proposed evaporat ion  impoundments in
accordance with the contract documents, construction drawings, and construction
specifications.

1.8 OWNER PROVIDED MATERIALS AND FACILITIES

Power Plant construction under other contract(s).

Conveyance pipe from plant site to evaporation impoundments.

Unsuitable earth and rock spoils shall be disposed of off-site.

Clear 8¢ grub spoils shall be disposed of at an offsite landfill.

**END OF SECTION"
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SECTION 01015

DEFINITIONS AND ABBREVIATIONS

PART 1 - GENERAL

1.1 DEFINITIONS

The following terms have the meanings indicated which are applicable to both the
singular and plural thereof:

Addenda - Written or graphic instruments issued prior to the opening of bids
which clarify, correct or change the Bidding Requirements or the Contract
Documents.

Agreement - The written contract between Owner and Contractor covering
the Work to be performed, other Contract Documents are attached to the
Agreement and made a part thereof as provided therein.

Application for Payment - The form accepted by Owner's Engineer which is
to be used by Contractor in requesting progress or final payments and which
is to be accompanied by such supporting documentation as is required by
the Contract Documents.

Bid - The offer or proposal of the bidder submitted on the prescribed form
setting forth the prices for the Work to be performed.

Bidding Documents - The advertisement or invitation to Bid, instructions to
bidders, the Bid form, and the proposed Contract Documents (including all
Addenda issued prior to receipt of Bids).

Bidding Requirements - The advertisement or invitation to Bid, instructions
to bidders, and the Bid form.

Bonds - Performance and Payment bonds and other instruments of security.

Change Order - A document recommended by the Owner's Engineer, which
is singed by Contractor and Owner and authorizes and addition, deletion or
revision in the Work or an adjustment in the Contract Price or the Contract
Times, issued on or after the Effective Date of the Agreement.

Contract Documents - The agreement, Addenda (which pertain to the
Contract Documents), Contractor's Bid (including documentation
accompanying the Bid and any post Bid documentation submitted prior to
the Notice of Award) when attached as an exhibit to the Agreement, the
Notice to Proceed, the Bonds, these General Conditions, the Supplementary
Conditions, the Specifications and the Drawings as the same are more
specifically identified in the Agreement, together with all Written
Amendments, Change Orders, Field Orders and Engineer's written
interpretations and clarifications issued on or after the Effective Date of the
Agreement. Shop Drawings and technical data are not Contract Documents.

10. Contract Price - The moneys payable by Owner to Contractor for completion
of the Work in accordance with the Contract Documents as stated in the
Agreement.

11. Contract Times - The numbers of days or the dates stated in the Agreement:

GILA BEND .- APPENDIX C - WASTE WATER IMPOUNDMENT ... CONSTRUCTION SPECIFICATIONS
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SECTION 01015 .. DEFINITIONS AND ABBREVIATIONS

(i) to achieve Substantial Completion, and (ii) to complete the Work so that it
is ready for final payment as evidenced by Engineer's written
recommendations of final payment.

12. Contractor - The person, firm or corporation with whom Owner has entered
into the Agreement.

13. Defective - An adjective which when modifying the word Work refers to
Work that is unsatisfactory, faulty or deficient, in that it does not conform to
the Contract Documents, or does not meet the requirements of any
inspection, reference standard, test or approval referred to in the Contract
Documents, or has been damaged prior to Engineer's recommendation of
final payment.

14. Drawings - The drawings, which show the scope, extent and character of
the Work to be furnished and performed by Contractor and which have been
prepared or approved by Engineer and are referred to in the Contract
Documents. Shop drawings are not Drawings as so defined.

15. Effective Date of the Agreement - The date indicated in the Agreement on
which it becomes effective, but if no such date is indicated it means the date
on which the Agreement is signed and delivered by the last of the two
parties to sign and deliver.

16. Engineer - (Owner's Engineer) The person, firm or corporation named as
such in the Agreement.

17. Engineer's Consultant - A person, firm or corporation having a contract with
Engineer to furnish serv ices as Engineer's independent professional
associate or consultant with respect to the Project and who is identified as
such in the Supplementary Conditions.

18. Field Order - A written order issued by Engineer which orders minor
changes in the Work but which does not involve a change in the Contract
Price or the Contract Times.

19. General Requirements - Sections of Division I of the Specifications.

20. Hazardous Substances - The term Hazardous Substances shall have the
meaning provided in Section 101 (14) of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (42 USC 9601, 0603,
9604) and the Resource Conservation and Recovery Act (RCRA) (40 CFR
Part 302) as amended from time to time.

21. Hazardous Waste The term Hazardous Waste shall have the meaning
provided in Section 1004 of the Solid Waste Disposal Act (42 USC Section
6903) as amended from time to time.

22. Laws and Regulations, Laws or Regulations - Any and all applicable laws,
rules, regulations, ordinances, codes and orders of  any and all
governmental bodies, agencies, authorities and courts having jurisdiction.

23. Liens - Liens, charges, security interests or encumbrances upon real
property or personal property,

24. Milestone - A principal event specified in the Contract Documents relating to
an intermediate completion date or time prior to Substantial Completion of
all Work.

GlLA BEND _ APPENDIX C - WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
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SECTION 01015 _ DEFINITIONS AND ABBREVIATIONS

2 5 . M o d i f i c a t i o n s  -  C h a n ge s  m a d e  t o  t h e  s p e c i f i c a t i o n s  o r  t h e  d r a w i n gs  t h a t  a r e
a p p r o v e d  b y  t h e  O w n e r  a n d  E n g i n e e r  i n  w a i t i n g  a f t e r  t h e  s p e c i f i c a t i o n s  a n d
d r a w i n gs  h a v e  b e e n  f i n a l i z e d .

2 6 . N o t i c e  o f  A w a r d  -  T h e  w r i t t e n  n o t i c e  b y  O w n e r  t o  t h e  a p p a r e n t  s u c c e s s f u l
b i d d e r  s t a t i n g  t h a t  u p o n  c o m p l i a n c e  b y  t h e  a p p a r e n t  s u c c e s s f u l  b i d d e r  w i t h
t h e  c o n d i t i o n s  p r e c e d e n t  e n u m e r a t e d  t h e r e i n ,  w i t h i n  t h e  t i m e  s p e c i f i e d ,
O w n e r  w i l l  s i gn  a n d  d e l i v e r  t h e  A gr e e m e n t .

27. Notice to Proceed - A written notice given by Owner to Contractor (with a
copy to Engineer) f ix ing the date on which the Contract Times wil l
commence to run and on which Contractor shal l  start  to perform
Contractor's obligations under the Contract Documents.

2 8 . O w n e r  -  T h e  p u b l i c  b o d y  o r  a u t h o r i t y ,  c o r p o r a t i o n ,  a s s o c i a t i o n ,  f i r m  o r
p e r s o n  w i t h  w h o m  C o n t r a c t o r  h a s  e n t e r e d  i n t o  t h e  A gr e e m e n t  a n d  f o r  w h o m
t h e  Wo rk  i s  t o  b e  p ro v i d e d .

29. Owner's Engineer - (Engineer) The person, firm or corporation named as
such in the Agreement.

30 . P a r t i a l  U t i l i z a t i o n  -  U s e  b y  O w n e r  o f  a  s u b s t a n t i a l l y  c o m p l e t e d  p a r t  o f  t h e
W o r k  f o r  t h e  p u r p o s e  f o r  w h i c h  i t  i s  i n t e n d e d  ( o r  a  r e l a t e d  p u r p o s e )  p r i o r  t o
S u b s t a n t i a l  Co m p l e t i o n  o f  a l l  t h e  Wo rk .

3 1 . P e r m e a b i l i t y  -  A  p r o p e r t y  o f  t h e  s o i l  t h a t  d e n o t e s  c a p a c i t y  t o  c o n d u c t  o r
d i s c h a r g e  w a t e r  u n d e r  a  g i v e n  h y d r a u l i c  g r a d i e n t .  P e r m e a b i l i t y  i s  u s u a l l y
ex p res s ed  as  K ,  a  c oe f f i c i en t  w i t h  t he  un i t  c m / s ec .

32. Project - The total construction of which the Work to be provided under the
Contract Documents may be the whole, or a part as indicated elsewhere in
the Contract Documents.

33. Resident Project Representative - The authorized representative of Owner's
Engineer or Owner who may be assigned to the site or any part thereof.

3 4 . S a m p l e s  - ,
a r e  r e p r e s e n t a t i v e  o f  s o m e  p o r t i o n  o f  t h e  W o r k  a n d  w h i c h
s t a n d a r d s  b y  wh i c h  s u c h  p o r t i o n  o f  t h e  W o r k  w i l l  b e  j u d ge d .

P h y s i c a l  e x a m p l e s  o f  m a t e r i a l s ,  e q u i p m e n t  o r  w o r k m a n s h i p  t h a t
e s t a b l i s h  t h e

3 5 . S h o p  D r a w i n gs  -  A l l  d r a w i n gs ,  d i a g r a m s ,  i l l u s t r a t i o n s ,  s c h e d u l e s  a n d  o t h e r
d a t a  o r  i n f o r m a t i o n  w h i c h  a r e  s p e c i f i c a l l y  p r e p a r e d  o r  a s s e m b l e d  b y  o r  f o r
C o n t r a c t o r  a n d  s u b m i t t e d  b y  C o n t r a c t o r  t o  i l l u s t r a t e  s o m e  p o r t i o n  o f  t h e
wo r k  o r  d e m o l i t i o n  p l a n .

3 6 . S p e c i f i c a t i o n s  -  T h o s e  p o r t i o n s  o f  t h e  C o n t r a c t  D o c u m e n t s  c o n s i s t i n g  o f
w r i t t e n  t e c h n i c a l  d e s c r i p t i o n s  o f  m a t e r i a l s ,  e q u i p m e n t ,  c o n s t r u c t i o n  s y s t e m s ,
s t a n d a r d s a n d w o r k m a n s h i p a s a p p l i e d t o t h e W o r k a n d c e r t a i n
adm i n i s t ra t i v e  de t a i l s  app l i c ab l e  t he re t o .

3 7 .

\

S u b c o n t r a c t o r  -  A n  i n d i v i d u a l ,  f i r m  o r  c o r p o r a t i o n  h a v i n g  a  d i r e c t  c o n t r a c t
w i t h  C o n t r a c t o r  o r  w i t h  a n y  o t h e r  S u b c o n t r a c t o r  f o r  t h e  p e r f o r m a n c e  o f  a
par t  o f  t he  Work  a t  t he  S i t e .

38. Substantial Completion - The Work (or a specif ied part thereof) has
progressed to the point where, in the opinion of the Owner's Engineer as
evidenced by Engineer's definitive certificate of Substantial Completion, it is
sufficiently complete, in accordance with the Contract Documents, so that
the Work (or specified part) can be utilized for the purposes for which it is
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SECTION 01015 - DEFINITIONS AND ABBREVIATIONS

intended, or if no such certificate is issued, when the Work is complete and
ready for final payment as evidenced by Engineer's written
recommendation of final payment. The terms "substantially complete" and
"substantially completed" as applied to all or part of the Work refer to
Substantial Completion thereof.

3 9 . S u p p l e m e n t a r y  C o n d i t i o n s  -  T h e  p a r t  o f  t h e  C o n t r a c t  D o c u m e n t s ,  w h i c h
a m e n d s  o r  s u p p l e m e n t s  t h e s e  G e n e r a l  C o n d i t i o n s .

4 0 . S u p p l i e r  -  A  m a n u f a c t u r e r ,  f a b r i c a t o r ,  s u p p l i e r ,  d i s t r i b u t o r ,  m a t e r i a l  m a n  o r
v e n d o r  h a v i n g a  d i r e c t  c o n t r a c t  w i t h  C o n t r a c t o r  o r  w i t h  a n y  S u b c o n t r a c t o r  t o
f u r n i s h  m a t e r i a l s  o r  e q u i p m e n t  t o  b e  i n c o r p o r a t e d  i n  t h e  W o r k  b y  C o n t r a c t o r
o r  a n y  S u b c o n t r a c t o r .

41 Unit Price Work - Work to be paid for on the basis of unit prices.

42. Work - The entire completed construction or the various separately
identif iable parts thereof required to be furnished under the Contract
Documents. Work includes and is the result of performing or furnishing labor
and furnishing and incorporating materials and equipment into the
construction, and performing: or furnishing serv ices and furnishing
documents, all as required by the Contract Documents.

43. Work Change Directive - A written directive to Contractor, issued on or after
the Ef f ect iv e Date of  the Agreement  and signed by Owner and
recommended by Engineer, ordering and addition, deletion or revision in the
Work, or responding to differing or unforeseen physical conditions under
which the Work is to be performed. A Work Change Directive will not
change the Contract Price or the Contract Times, but is evidence that the
parties expect that the change directed or documented by a Work Change
Directive will be incorporated in a subsequently issued Change Order
following negotiations by the parties as to its effect, if any, on the Contract
Price or Contract Times.

1 . 2 ABBREVIATIONS

T h e  f o l l o w i n g a b b r e v i a t i o n s  a r e  u s e d  i n  t h i s  d o c u m e n t :

A N S I -  A m er i c an  Na t i ona l  S t anda rd  I ns t i t u t e

4 .

5 .

e .

A S T M  -  A m e r i c a n  S o c i e t y  f o r  T e s t i n g a n d  M a t e r i a l s

C P R -  C a r d i o - P u l m o n a r y  R e s u s c i t a t i o n

C Q A P  -  C o n t r a c t o r  Q u a l i t y  A s s u r a n c e  P l a n

C Q C P  -  C o n t r a c t o r  Q u a l i t y  C o n t r o l  P l a n

CS I  -  Cons t ruc t i on  S pec i f i c a t i on  I ns t i t u t e  n

D O T U . S .

8 . U . S .

D e p a r t m e n t  o f  T r a n s p o r t a t i o n

E n v i r o n m e n t a l  P r o t e c t i o n  A ge n c y

1 0 .

1 1 .

E P A

H D P E  -  H i gh - D e n s i t y  P o l y e t h y l e n e

I T  -  I n d u s t r i a l  P o w e r  T e c h n o l o g y

L C R S  -  L e a c h a t e  C o l l e c t i o n  a n d  R e c o v e r y  S y s t e m
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SECTION 01015 .. DEFINITIONS AND ABBREVIATIONS

12.

13.

14.

15.

16.

17.

18.

19.

20.

MSDS - Material Safety Data Sheet

NTP - Notice to Proceed

OSHA - Occupational Safety and Health Administration

PDEI - Power Development Enterprises, Inc.

PPE - Personal Protective Equipment

SDR - Standard Dimension Ratio

QA/QC - Quality Assurance/Quality Control

SHC - Safety and Health Coordinator

SSHP - Site Safety and Health Plan

"END OF sEcTion**
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SECTION 01050

SURVEYING

PART 1 - GENERAL

RELATED WORK SPECIFIED ELSEWHERE

A. All work covered by Contract Documents.

1.1

1.2 QUALITY ASSURANCE

Use an adequate number of skilled workmen, thoroughly trained and experienced in
the necessary skills and completely familiar with the specified requirements and
methods needed for proper performance of the work described in this Section.

1.3 SUBMITTALS

Submit qualif ications of persons proposed to be engaged for f ield surveying
services.

Submit certification, signed by the Contractor's survey party chief or foreman, that
elevations and locations of buried structures and utilities are in conformance or non-
conformance with requirements of the Contract.

1 .4 PROCEDURES

From the survey control obtained from the benchmarks shown on the drawings, the
Contractor shall complete the layout of the work and will be responsible for all
measurements that may be required for the preparation of the project red-line field
drawings to the location and limit marks prescribed in the specifications or on the
Contract Drawings. These locations and limits are subject to such modifications as
the Engineer may require to meet changed conditions or as a result of necessary
modifications to the Contract Work.

The Contractor shall furnish, at his own expense, such stakes, templates, platforms,
equipment, tools and material, and all labor as may be required in laying out any
part of the work from the survey control. It will be the responsibility of the Contractor
to maintain and preserve all stakes and other marks established work is complete
and record information is satisfactory to the Owner's Engineer.

The Owner's Engineer may require the work be suspended at any time when
location and limit marks established by the Contractor are not reasonably adequate
to permit checking of the work.

Locate, protect, and preserve permanent reference and control points before and
during progress of work on the site.

Do not change or relocate reference points or times of the Work without specific
approval from the Owner's Engineer.

Promptly advise the Owner's Engineer when a reference point is lost or destroyed or
requires relocation because of other changes in the Work.

Upon direction of the Engineer, require the survey crew chief to replace
reference stakes or markers.
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SECTION 01050 _ SURVEYING

Locate replacement stakes or markers according to the original survey
control.

The Contractor shall make such surveys and computations as are necessary to
determine the quantities of work performed or placed during each period for which a
progress payment is to be made. All original field notes, computations and other
records for the purpose of layout and progress surveys shall be furnished promptly
to the Engineer at the site of the Work. A copy of the original notes, computations
and records furnished to the Owner's Engineer, shall be retained by the Contractor.

PART 2 - PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A. Equipment and materials necessary for proper construction surveying shall be at the
Contractor's option _

PART 3 - EXECUTION

3.1 SURVEYING

A. The horizontal and vertical survey control and bench marks shall be outlined from
the drawings and used by the Contractor in the performance of Contract Work.

Contractor is responsible for the quality control relating the location, lines, and
grades of work that rely on survey layout and field data. QC cross-checks of survey
work shall be implemented as necessary.

"END OF SECTIQN**
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SECTION 01300

SUBMITTALS

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

A. Division I - General Requirements

B. Division 2 - Site Work

C. Division 3 - Concrete

SUBMITTAL CONTROL

A.

1 .2

Within 7 days after receipt of notice to proceed, submit to the Engineer a control
document listing and scheduling all required submittal items. The control document
shall show the phase and date a submittal is to be provided, and the frequency of
repetitive submittals. The list shall include but is not limited to the following:

1. Concrete Reinforcement Shop Drawings

2. Drainage and Collection Piping Shop Drawings

3. HDPE Liner Shop Drawings

4. Drainage Geo ret Shop Drawings

5. Red-Line Field Drawings

6. Progress QC Reports for Earthwork

7. Progress QC Reports for Concrete

8. Progress QC Reports for HDPE Piping

9. Progress QC Reports for HDPE liners

10. Progress QC Reports for GCL

11 . Progress Schedules

12. Progress Pay Requests

13. Concrete Mix Design

14. Dewatering, Diversion, and Control Plan

15. Quality Control Plan

16. Construction and Temporary Facility Plan

17. Inspection and Test Certificates

• shop fabricated HDPE liner boots

18. Manufacturer's Literature

• HDPE Iner
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SECTION 01300 _ SUBMITTALS

•

•

•

genet

geosynthetic clay liner (GCL)

HDPE piping

perforated piping

vaults

pumps

fence

•

19.

•

manholes

Material Samples

HDPE liner

geosynthetic clay liner (GCL)

genet

riprap

landscape gravel

Abmaterial

20. Guarantees

• HDPE liner

geosynthetic clay liner (GCL)

genet

•  pumps

No work shall begin prior to the approval of the submittal control schedule.

PART 2 - PRODUCTS

A. Submittals shall be organized, stapled, bound, and/or tabbed as appropriate for easy
reference.

A title page, cover letter, or standard transmittal form shall accompany each
submittal.

\
Submit five (5) copies of each for review and approval. Two copies will be returned
with one of the following standard stamped remarks:

1.

2.

Approved,

Approved with exceptions noted,

3. Not  approved .
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SECTION 01300 . SUBMITTALS

All submittals shall bear the following information:

Date

Contract Number

Project Title and Location

Contractor/Subcontractor's Name

Supplier's Name

Manufacturer's Name

1

Specification Section and Paragraph Numbers

Drawing and Detail Numbers

Submittal Control Number

Submittals shall reference the appropriate section and its detailed content.
Questions regarding any submittals shall be directed to the Engineer for content and
schedule of delivery.

Limit submittal items to one specification section per submittal. Submit for each item
as required in the technical sections.

If a submittal is returned for correction or is not, satisfactory and is disapproved by
the Engineer, the Contractor shall resubmit the corrected material in the same
quantity, as specified for the original submittal, for approval within a maximum of five
(5) calendar days after receipt by him of the disapproved material.

3.1

PART 3 - EXECUTION

GENERAL

All submittals are required under these Contract Documents and regarded as
essential to the successful completion of the Evaporation Impoundment Project.
Exceptions to submittals are at the Engineer's discretion.

The Contractor shall submit for approval all Shop Drawings called for under the
various sections of these specifications. These shop drawings shall be completed
and detailed. If  approved by the Engineer each copy of the drawings will be
identified as having received such approval by being so marked and dated. Make
any corrections required by the Engineer.

Each Shop Drawing submitted for approval shall have, in the lower right hand corner
just above the title, a white space 3 inches x 4 inches in which the Engineer can
indicate the action taken.

3.2 CONCRETE REBAR SHOP DRAWINGS

The shop drawing for concrete rebar work shall indicate rebar size, grade of steel,
lap lengths, bend radius, type of clearance or spacing accessories, clearance
dimensions, bar spacing, and general layout.

3.3 EQUIPMENT PRODUCT DATA
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SECTION 01300 . SUBMITTALS

Submit information for proposed permanent equipment such as pumps for approval
prior to purchase. Provide vendor name, specifications, cut sheets, performance
data and laboratory test data, and manufactured warranties and guarantees.

Once equipment is approved, procured, and installed, the Contractor shall provide
all final equipment instruction and operation and equipment manuals as applicable.

3.4 INSPECTION AND TEST CERTIFICATES

inspection and test certificates required for demonstrating proof of compliance of
materials with specification requirements shall be executed in two copies. Each
certificate shall be signed by an official, authorized to certify on behalf of the
manufacturing company, the quantity and date or dates of shipment or delivery to
which the certificates apply. Copies of laboratory test reports submitted with
certificates shall contain the name and address of the testing laboratory and the date
or dates of the tests to which the report applies. Certification will not be construed as
relieving the Contractor from furnishing satisfactory material, if, after tests are
performed on selected samples, the material is found not to meet the specific
requirements.

3.5 RED-LINE FIELD DRAWINGS

The Contractor shall furnish marked-up or Red-Iine Field Drawings to the Engineer
for approval before submitting for f inal payment. These Drawings shall be
maintained current by the Contractor and readily accessible by the Engineer.

The Contractor shall describe and dimension, on the Drawings, vertical and
horizontal locations of all buried work that has been done as part of this Contract.

Show on the Drawings, the locations of concealed items such as but not limited to
the key trenches, piping, the limits of excavation, sump structures, and leachate
collection and recovery system appurtenances.

The Contractor shall show on the Drawings, all deviations from the Contract
Drawings.

3.6 PROGRESS SCHEDULE

The Contractor shall prepare and submit a preliminary progress schedule for the
Work with the bid documents. Within five (5) calendar days of the notice to proceed,
the Contractor shall submit a detailed Project Progress Schedule in the Critical Path
Method (CPM) format. A Gantt or bar chart showing detailed activities, similar to the
Bid item Cost Sheet, shall be preferred, however a time-logic diagram will also
satisfy the requirements. Relate the progress schedule to the Project to the extent
required by the Contract Documents and provide for expeditious and practicable
execution of the Work.

The Contractor shall incorporate time into the schedule to allow the appropriate
Engineering personnel to evaluate or inspect completed work. Sufficient time should
be allotted for a special site v isit by personnel, off ice or lab evaluation. The
Contractor shall schedule other events or activities during this period so time and
equipment is used as efficiently as possible. Sufficient notice should be given for
planning the Engineer's inspection and evaluation.

c. The Contractor shall maintain the Progress Schedule and update on a weekly basis
to show performance in relation to the target (original) schedule.

3.7 CONSTRUCTION AND TEMPORARY FACILITIES PLAN
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SECTION 01300 - SUBMITTALS

The Contractor shall prepare and submit a preliminary construction plan with the bid
documents generally indicating the construction procedures, equipment, and
materials proposed to accomplish the Work under this Contract.

The Contractor shall update and resubmit the construction plan within five (5)
calendar days of his receipt of this Notice to Proceed.

The updated plan shall provide more detail for construction procedures, equipment,
and materials to be used for this work.

The updated plan shall include a detailed sequencing and layouts showing the
proposed location of temporary construction facilities, material storage areas,
dewatering structures, access roads, fuel and oil and gas facilities, material
processing sites, stockpiles, power requirements, and various equipment and
facilities to be used for the Work under this Contract.

The plan shall also include sequencing and methods for demolition of existing
earthen and concrete facilities and structures.

The plan shall include temporary safety facilities such as signs, lighted barricades,
traffic controls, flagmen concrete barriers, berms, and high-intensity lighting.

The plan shall include equipment and controls for preventing and minimizing the
generation of dust due to operations in construction and materials processing areas,
along haul routes, equipment parking areas, and in waste areas. The plan may
consist of water sprinkling or an equivalent service,

Make corrections to the preliminary plan as required upon receipt of the Notice to
Proceed, incorporating any modifications to the construction procedures developed
during the time interval.

3.8 DELAY IN WORK

If an event causes or may cause delay in the Work as required by the Contract
documents to achieve the requirements of the Project, the Contractor shall notify the
Engineer orally as soon as possible and in writing within five (5) calendar days from
the date of the event which will cause the delay.

3.9 PAY REQUESTS

The Contractor shall submit Progress Pay Requests in draft to the Engineer and the
final request to the Owner with recommended modifications incorporated,

The Pay Requests shall include, at a minimum, a breakdown of the work or activity
line item closely matching the breakdown of the Bid Item Cost Sheet, work period for
request, estimates of percent complete, dollar amount of previous requests, and a
total dollar amount requested to date.

3 . 1 0 DEWATERING, DIVERSION AND CONTROL PLAN

The Contractor shall submit a preliminary dewatering, diversion, and control plan for
the site with_the bid documents. These plans shall identify and show the proposed
schedule, layout, equipment and method for the diversion and control of the
streamflow and dewatering of the site throughout the construction period.

The plans shall show the method of operation and a complete layout of all facilities
including but not limited to temporary drainage pipes, wells, wellpoints, sumps,
pumps, impoundments, earthen diversion works, and channels to be utilized.
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SECTION 01300 . SUBMITTALS

Construct diversion and control for protection of work prior to its start.

The dewatering, diversion, and control plan shall be updated by the Contractor to
reflect the actual equipment and methods to be used within five (5) days after Notice
to Proceed. Further updates may be necessary as the project progresses. The
Contractor is solely responsible for the adequacy of the diversion and control and for
the protection of Work.

3.11 QUALITY CONTROL PLAN

A. Submit to the Engineer for approval within five (5) calendar days after the receipt of
the Notice to Proceed a Quality Control Plan which shall include the procedures,
instructions, and reports to be used. This document shall include as a minimum:

The QC organization
responsible individuals).

(organizational chart specifically identifying

Number and qualifications of personnel to be used for this purpose.

Authority and responsibilities of QC personnel.

Methods of QC including that for his subcontractor's work.

Specifically identif ied test methods and frequency of testing for each
material and/or component of construction. Identify the testing standard and
provide a blank copy of the report format.

Detail the proposed method of documenting QC operation, inspection, and
testing.

A copy of a letter of direction to the Contractor's representative responsible
for QC, outlining his duties, authority and responsibilities, and signed by a
responsible officer of the firm,

All quality control inspections and tests shall be recorded and documented on forms
approved by the Engineer including but not limited to the specific items required in
the Specifications. A quality control report to include a description of project
activities, QC tests and records of corrective action taken, shall be furnished to the
Engineer as a daily report.

Submittals of QC data include but are not, limited to survey, soil compaction, soil
gradation, concrete, geosynthetic clay liner installation and testing, HDPE lining
installation and testing, and HDPE pipe installation and testing.

Specific submittals and QC provisions are identified in the appropriate section.

If recurring deficiencies in an item or items indicate that the quality control system is
not adequate, such corrective actions shall be taken as directed by the Engineer.

In the event the Contractor fails to satisfactorily perform any required inspections
and tests, to submit timely, complete. and factual reports and test data, or otherwise
comply with the QC provisions, the Engineer may provide these services from
another source and all costs for providing these services will be deducted from
payments due the Contractor.

3 . 1 2 DRAINAGE AND COLLECTION PIPING SHOP DRAWINGS

A. The shop drawing shall indicate pipe or tubing size, dimensions, grade or rating of
piping, lap lengths, clearances, spacing, type of welds or adhesives, types and
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SECTION 01300 - 5U8MIT'l'AL$

locations of fittings, accessories, types of cross-material adapters, fastening
materials, and general layout of tubing.

Provide cut sheets and/or product performance data on perforated drain piping or
continuous tubing.

3.13 DRAINAGE GEONET SHOP DRAWINGS

The Contractor shall provide shop drawings of the genet layout plan and details for
Engineer's review and approval prior to genet procurement and installation.
Provide sequence of layout. Detail all panel joining and anchorage. Follow
manufacturer's instructions and recommendations as best as possible.

Provide cut sheets and/or product performance data on genet material.

3.14 CONCRETE MIX DESIGN

Provide concrete design mixes in accordance with ACI 318-83 for each mix utilized.
Include supplier name, admixtures and quantity, maximum aggregate size and
percentages used, cementitious content air content and compressive strength in
accordance with ASTM C39.
Engineer prior to placement of concrete.

The mix design shall be approved by the Owner's

Notify the Engineer, in writing, of the manufacturers and specific brand names of all
admixtures to be used. Admixtures will conform to their respective ASTM criteria for
acceptance.

The Contractor shall provide for information to the Engineer, a copy of the batch
ticket providing the information identified in ASTM C685 for all concrete used for
permanent work.

3.15 HDPE LINER SHOP DRAWINGS, CERTIFICATIONS, AND REPORTS

Submit a summary of the manufacturer's experience with the manufacture of 60 and
80-mil HDPE lining material and lining systems. As a minimum, the manufacturer
shall have 2 years of continuous experience with inexcessof 5 million square feet of
similar HDPE liner manufactured.

The Contractor shall provide manufacturer's Shop Drawings of the synthetic liner
layout plan and details for the Engineer's review and approval prior to liner
procurement. Detail all jointing, liner system and liner anchorage. Shop Drawings
shall include details for the HDPE liner boot/pipe penetration assembly. Show
bands, welds, laps, concrete pad dimensions, and other accessories related to the
assembly.

Submit a summary of the Lining Subcontractor's experience with the placement of
60 or 80-mil HDPE. As a minimum, the Lining Subcontractor shall have 2 years of
continuous installation experience with in excess of 1 million square feet of HDPE
liner installed.

The Lining Subcontractor's approved construction layout drawings shall specify all
components and details required to meet these specifications. The responsibility of
the Owner, Contractor, and the Lining Subcontractor shall be clearly defined.

Provide manufacturer testing results with the following frequency:

Density- two per resin bath number

Tensile Properties - one per 1000 feet of manufactured sheet
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SECTION 01300 - SUBMITTALS

Carbon Black - two per resin batch number thickness - one per 1000 feet of
manufactured sheet

Volatile Loss - Certification by resin supplier with each resin batch

submit test results to the Engineer for approval prior to delivery of the HDPE
membrane to the job site. Alternate testing methods may be used with prior
approval by the Owner's Engineer.

Submit to the Engineer a peel strength value and the test procedure used to
determine the peel strength 30 days before delivering liner to the site. This value will
be used to evaluate field seam quality.

The liner Subcontractor shall submit written certification to the General Contractor
that the foundation on which the liner membrane is to be installed is acceptable and
in accordance with verification and inspection provisions in Section 02776. Install no
liner until a copy of this certification is furnished to and accepted by the Engineer.

Submit to the Engineer copies of daily field notes, quality control test results, panel
installations and layout, and repair logs.

Submit testing and QC report on shop fabricated systems such as pipe boots.
Describe in detail the method of testing conducted in the shop and all results and
repairs if needed.

"END OF SECTION"

\
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SECTION 01400

QUALITY CONTROL

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Division 1 - General Requirements

Division 2 - Site work

1.2

Division 3 - Concrete

QUALITY CONTROL

A. Quality control (QC) refers to the sampling, testing and measuring of all materials
used at the job site and the verification checking of the Drawings and Specifications
by the Contractor to ensure that the Work conforms to the requirements of the
Specif ication and Drawings. QC testing will comply with all pertinent codes,
regulations and standards referenced within the Contract Documents.

Unless specifically authorized in writing,
Contractor's QC plan is approved.

no construction will be started until the

The Contractor will establish and continuously provide a quality control system to
perform suff icient inspection and tests of all items of work, including that of
subcontractors, to ensure conformance to applicable specifications and drawings
with respect to the materials, workmanship, construction, f inish, functional
performance, and identification. This control will be established for all construction,
except where the Teehnical Provisions of the contract provide for specific control
inspections, tests or other means to be performed by the Engineer. The Contractor's
control system will specifically include the surveillance and tests required in the
Technical Provisions of the Contract specifications.

The Contractor's quality, control system is the means by which he assures himself
that his construction complies with the requirements of the .Contract plans and
specifications. The controls will be adequate to cover all construction operations and
should be keyed to, the proposed construction sequence.

The Contractor's job supervisory staff may be used for quality control, supplemented
as necessary by additional personnel for surveillance, special technicians, or testing
facilities to provide capability for the controls required by the Technical Provisions of
the specifications. Prior approval is required for facilities, equipment, and personnel
used by the Contractor in performing the specified tests.

1.3 SUBMITTALS

Submit to the Engineer for approval within five (5) calendar days after the receipt of
the Notice to proceed a Quality Control Plan which will include the procedures,
instructions, and reports to be used. This document will include as a minimum:

The QC organization (organizational chart
responsible individuals and their organization).

specifically identifying

Number and qualifications of personnel to be used for this purpose.
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SECTION 01400 - QUALITY CONTROL

3.

4.

Authority and responsibilities of QC personnel.

Methods of QC including that for his subcontractor's work.

Specifically identif ied test methods and frequency of testing for each
material and/or component of construction. identify the testing standard and
provide a blank copy of the report format,

Detail the proposed method of documenting QC operation, inspection, and
testing.

A copy of a letter of direction to the Contractor's representative responsible
for QC, outlining his duties, authority and responsibilities, and signed by a
responsible officer of the firm.

All quality control inspections and tests will be recorded and documented on forms
approved by the Engineer including but not limited to the specific items required in
the Specifications. A quality control report to include a description of project
activities, QC tests and records of corrective action taken, will be furnished to the
Engineer as a daily report.

If recurring deficiencies in an item or items indicate that the quality control system is
not adequate, such corrective actions will be taken as directed by the Engineer.

In the event the Contractor fails to satisfactorily perform any required inspections
and tests, to submit timely, complete, and factual reports and test data, or otherwise
comply with the QC provisions, the Engineer may provide these services from
another source and all costs for providing these services will be deducted from
payments due the Contractor.

1 .4 NOTICES

Additional inspection and tests required due to defective work or ill-timed notices
may be initiated by Engineer and will be at Contractor's expense.

1.5 PROJECT COOPERATION

Provide representatives of the Owner and Engineer access to the Work at all times
and at all locations where work is in progress.

Allow the Engineer, Owner, or their representatives access and time to conduct
Quality Assurance (QA) sampling or testing. Frequencies, time, and locations of QA
inspections or testing will follow the Quality Control requirements in general, but will
ultimately be at the Field Engineer's discretion. Quality Assurance Sampling or
testing may include concrete placement, compaction of soils, GCL installation,
Drainage Net installation, and HDPE liner installation. Allowing the Engineer to
perform QA inspections and testing does not preclude the Contractor from ensuring
quality control. The Contractor possesses complete responsibility to the quality of
work.

1 .6 TESTING FREQUENCY

Sampling and testing frequencies will be as assigned in the pertinent section of
these Specifications.

"END OF SECTION**
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SECTION 02050

GENERAL DEMOLITION

PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Section 01010 Summary of Work

B. Section 02110 Site Clearing and Grubbing

C. Section 02200 Earthwork

SUBMITTALS

NOT USED.

1 .2

PART 2 - PRODUCTS

NOT USED.

PART 3 - EXECUTION

3.1 PREPARATION

The Contractor shall perform a complete survey of all areas designated for
underground work. If any underground lines or conduit are detected, the area will be
clearly marked to identify the underground line or conduit.

All required excavation and/or drilling shall be then performed to prevent damage to
any of the identified lines or conduit.

The Contractor shall incur all repair costs to make good all damage resulting from an
incomplete underground line survey or for any misinterpretations of supplied
information.

Coordinate with Owner to identify known subsurface structures and/or utilities at the
site prior to demolition work.

Coordinate all demolition with Owner and Engineer prior to beginning work. Obtain
full agreement between project representatives prior to demolition of facilities,
utilities, or structures.

Coordinate with Owner regarding corridors and thoroughfares to be Kept clear and
open.

3.2 EXECUTION

Demolishlremove existing concrete irrigation channels within the limits of the work.

3.3

A.

DISPOSAL
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SECTION 02050 .. GENERAL DEMOLITiON

landfill.

Clarification of disposal sites and debris spoil stockpiles may be made during rebid
and pre-construction conferences.

**END OF SECTION"
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SECTION 02110

SITE CLEARING AND GRUBBING

PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Section 01010 Summary of Work

B. Section 02050 General Demolition

c . Section 02200 Earthwork

1 .2 SUBMITTALS

NOT USED

1.3 SEQUENCING AND SCHEDULING

A. Grub construction clearing areas and other areas as required by Engineer.

B. Fill surface depressions left by grubbing with fill material as directed by Engineer.

PART 2 - PRODUCT

NOT USED.

PART 3 - EXECUTION

3.1 GENERAL

Preserve in place natural vegetation that are so designated and marked in the field
by the Engineer and Owner.

Protect the environmental resources outside the limits of permanent structures
during the construction period. Do not remove, cut, deface, injure, or destroy such
resources or property including trees, shrubs, vines, grasses, vegetated soil cover
and land forms.

Protect private property outside Work area from construction activities. Prior to
construction, mark the areas within Work area that do not require Work to be
performed under this Contract. Restrict access to these areas. Stake and flag
isolated areas within the Work area which are to be saved and protected.

Protect monuments and markers before Work commences. If construction
operations are to be conducted during darkness, the markers shall be illuminated so
as to be visible in the dark. Communicate to personnel the purpose of marking and
protection of necessary objects.
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SECTION 02110 - SITE CLEARING AND GRUBBING

3.2 CLEARING

Clear areas to be occupied by Work. Keep clearing to the minimum amount
possible. Clearing shall be limited to 5 feet outside the work area unless directed by
the Engineer.

Do not clear beyond property limits, or areas marked on the drawings. Clearing of
land for temporary work pads or roads shall require approval from the Engineer or
Owner.

3.3 GRUBBING

Grub construction clearing areas and other areas as required by Engineer.

Fill surface depressions left by grubbing with fill material as directed by Engineer.

3.4 TOPSOIL

Strip the topsoil to a depth of at least 6 inches within the limits of the required
excavation and store in designated stockpile areas.

If organic topsoil is present deeper than 6 inches, extend stripping as directed by
Engineer.

Place topsoil in stockpiles that are separate and protected from other excess soil
stockpiles. Coordinate the location of topsoil stockpiles with Engineer prior to
stripping of the topsoil. Stockpiled topsails shall be utilized to reclaim designated
areas and areas that are disturbed during construction. Protect stockpiles to avoid
erosion and loss of material.

3.5 DEMOLITION AND DISPOSAL

Dispose of debris resulting from clearing, grubbing and demolition operations in
accordance with applicable laws and regulations, in locations identified on the
drawings, and as approved by the Engineer. Contractor shall be responsible for,
obtain, and pay for necessary permits. Submit permits to the Engineer.

Burning of cleared debris shall not be permitted. Vegetation disposal shall be the
responsibility of Contractor. Concrete and other construction materials shall be
removed and disposed of as required by Contractor.

Clarification of disposal sites for clear and grubbing spoils will be made during rebid
and pre-construction conferences.

3.6 SCHEDULE

Schedule construction clearing, grubbing and the stockpiling of vegetated soil cover
before excavation or construction.

Coordinate any and all clear and grubbing activities on county or Bureau of Land
Management (BLM) land with the Owner and applicable agencies.

\

**END OF SECTION**
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SECTION 02140

TEMPORARY DIVERSION AND CONTROL OF WATER

PART 1 - GENERAL

1.1

Section 02200 - Earthwork

Section 02776 - Liner

RELATED WORK SPECIFIED ELSEWHERE

A.

B.

c . Section 03300 - Concrete

1.2 SCOPE OF WORK

A. Provide for the temporary diversion and control of surface and ground water at the
project areas. The flows will include water originating upstream of the proposed
evaporation pond as well as from adjacent stream.

Provide for the dewatering of all work sites immediately prior to and during
construction. Maintain the ground-water level below the surface of the bottom of
excavations throughout the period of construction as required to perform the Work.
Maintain all work areas free from water and sediment.

All collected water shall be routed downstream away from the construction activities,
to the existing wash located at the north end of  the proposed evaporation
impoundment.

Contractor's diversion and control plan shall comply with the Owner's requirements
for containment and control of site water.

1.3 QUALITY CONTROL

Streamflow records are relevant for flows occurring at the project site. Annual rainfall
data from local or state Climatology offices or applicable United States Geological
Surveys may be useful in evaluating the potential time of year and magnitude of
rainfall and runoff.

The Contractor is responsible for the dewatering of the project area. Control the rate
and effect of dewatering in such a manner as to avoid all objectionable settlement
and subsidence of the site and adjacent permanent structures as determined by the
Engineer and to assure the integrity of the finished work.

Where critical structures or facilities exist immediately adjacent to areas of proposed
dewatering, establish reference points and observe at frequent intervals to detect
any settlement that may develop. Conduct the dewatering operation in a manner
that will protect adjacent structures and facilities. Cost of repairing all damage that
will protect adjacent structures and facilities will be the sole responsibility of the
Contractor.

Protect all ongoing and completed work including GCL, liner, drainage net, HDPE
piping, foundation earthwork, concrete, and anchor trenches from erosion,
infiltration, damage, and compromised subgrades from operating and storm water
flows.

1.4 SUBMITTALS
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SECTION 02140 ... TEMPORARY DIVERSION AND CONTROL OF WATER

Submit a dewatering, diversion and control of water plan in accordance with Section
01300 Submittals.

PART 2 - PRODUCTS

2.1 EQUIPMENT

Before operations begin, sufficient equipment shall be available on-site to assure
that the operation and adequacy of the diversion, control and/or dewatering system
can be continuously maintained. The contractor will be responsible for providing
temporary power supply.

3.1

PART 3 - EXECUTION

METHODS

A. Perform all permanent construction in areas free from water. During and after
periods of rain, intermittent showers may be expected. The Contractor is solely
responsible for the protection of Work against damage or delay from waterfiow. At all
locations where construction work is at a lower elevation than the elevation of the
natural stream or ground water at the time of doing the Work, suitable water control
measures will be constructed to allow diligent performance of the Work.

Construct temporary ponds, trenches, ditches, channels, diversion dikes,
cofferdams, and any other dewatering and water control structure prior to work.

Furnish, install, maintain, and operate all necessary pumping and other equipment
for removal of water from the various parts of the Work and for maintaining the dam
foundation and other parts of the Work free from water as required for constructing
each part of the Work.

Select methods of dewatering that do not destroy or weaken the strength of the in-
situ material under or alongside the excavation .

E. Perform diversion control and dewatering before execution of all Work.

Dispose of water in a manner that does not cause injury to public or private property
and is consistent with Regulatory and Owner's requirements.

**END OF SECTION**
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SECTION 02200

EARTHWORK

PART 1 - GENERAL

1.1 RELATED WORK SPECIFiED ELSEWHERE

Section 02140 - Diversion and Control of Water

Section 02714 - Drainage and Collection Piping System

Section 02779 - Geosynthetic Clay Liner (GCL)

- Low Permeability Soil LinesSection 02250

1.2 GENERAL REQUIREMENTS

This section describes general requirements for all types of earthwork and is
applicable to all required earthwork. Earthwork includes but is not limited to
excavation, subgrade and foundation preparation, drain systems, LCRS collection
sumps, fill placement to include: low permeability soil liner, bedding, drain sand,
structural fill, and select fill, and the appropriate disposal of all unsuitable materials.
Fill includes fill and backfill operations.

B. The Contractor is solely responsible for the safety of all temporary cuts and fills.
Slope lines indicated on the Drawings for temporary cuts do not represent the actual
slope to which the excavation must be made to safely perform the Work.

Excavate permanent cuts to the slope lines indicated.

)

Excavation will be performed in a manner, which will not impair the finished surface
or subgrade. Excavation or overcut made outside the lines indicated on the
Drawings or staked in the field will be refilled with materials approved by the
Engineer, at the expense of the Contractor, except where such overcut is directed or
specified by the Engineer.

Use equipment, tools, and machines to perform the work covered by this section as
approved by the Engineer. Maintain in satisfactory working condition at all times all
equipment, tool and machines. Excavating and/or equipment used in the areas from
which fill and borrow materials are obtained will be capable of producing the
necessary blending required to consistently meet the specif ied gradation
requirements. Compaction equipment will be suitable for consistently producing
uniform soil densities.

The limits of excavations are as indicated on the Drawings, except that limits may be
increased or decreased by the Engineer if, in the opinion of the Engineer, the
location and frequency of Quality Assurance Density Tests will be at the Engineer's
discretion in the field.

Determine material gradation in accordance with ASTM C136-76. Gradation tests
will be well distributed and average one test for each 1000 cubic yards or portion
thereof of fill material placed by material type.

1.3 QUALITY CONTROL TESTS

A. Laboratory Moisture Content and Maximum Dry Density: Moisture-Density
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SECTION 02200 . EARTHWORK

Relationship Standard ASTM 698.

In-place Density Determination: Sandcone Method ASTM D1556 or Nuclear Method
ATM D2922.

Sieve and screen analysis for fine and coarse aggregate: ASTM C136-76.

Classification of Soils: ASTM D2487.

Regularly inspect and verify all fall placement and operations to ensure conformance
to the procedures and standards specified. Establish moisture-density relations in
the Laboratory for applicable materials as part of the Contractor's Quality Control
Program. Perform field density tests in sufficient number and in such locations to
document that the specified density is provided. Report moisture-density relations
and field densities on approved forms to the Engineer. Provide one copy of density
data, less dry weight determinations, on the day each test is taken and provide the
completed test reports with the Contractor Quality Control Report on the work day
following the test.

Laboratory Control.

a. Perform moisture-density (when applicable to the material),
mechanical analysis and classification for each class of fill material.
Do not compact any fill in the work until approval of test results by
the Engineer.

Use fresh full materials for each test.
testing.

Do not reuse materials for

Field Control.

Determine field in-place density in accordance with ASTM D1556 or
D2922. The density tests will be conducted on compacted material
processed as a unit, and in each work area. Locate density tests to
provide results as to the uniformity of fill compaction. The location
and frequency of Quality Assurance Density Tests will be at the
Engineer's discretion in the Reid.

Determine material gradation in accordance with ASTM C136-76
Gradation tests iii be well-distributed and average one test for
each 1000 cubic yards or portion thereof of fill material placed by
material type.

1 .4 QUALITY ASSURANCE TESTS

Laboratory and field testing will be performed by the Engineer in accordance with
the methods listed in Article 1.03 of this Section.

B. Field Quality Assurance testing will be performed by the Engineer following the
frequency and distribution specifications described in Article 1.03 of this Section, or
at the Engineer's discretion. Frequencies, distribution, and locations of assurance
testing will be determined in the field.

1.5 SUBMITTALS

Submit work area plan designating the various activities on-site, such as stockpile
layout, materials storage, fuel, oil and gas facilities, waste disposal, etc., and the
areas to be utilized. Submit for approval by the Engineer, project traffic control plan
showing location of all haul roads and site service roads.
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Sieve Designation Percent Passing

2 " 100

1/2" 50-100

#200 0-40

SECTION 02200 . EARTHWORK

Submit an acceptable plan for preventing the generation of dust due to operations in
construction and materials processing areas, along haul routes, in equipment
parking areas, and in waste areas located on the site. This plan may consist of water
sprinkling or an equivalent service.

Submit Contractor Quality Control Report and other testing report forms supporting
the testing requirements specified for review and approval by the Engineer.

Furnish samples from material available on-site or from the Contractor's source or
supplier, as requested by the Engineer for Quality Assurance testing.

16 EXCAVATION SAFETY

A. Compiy with the occupational, safety, and health requirements of the State of
Arizona.

Provide necessary materials and shore and brace temporary excavations to prevent
slope failure and adjacent surface settlement, to provide safety, and to protect public
and private property from damage during construction.

Perform waste operations within the areas designated and in such a manner as to
maintain a safe working condition for personnel and equipment.

1.7 DRAWING CALLOUTS

A. All permanent work cut and fill slopes are called out on the Drawings using a ratio of
horizontal distance to vertical distance (e,g, 2:1 ).

PART 2 - PRODUCTS

2.1 GENERAL FILL

General f il l material shall be free of vegetable matter and other deleterious
substances. General Fill materials shall be homogeneously blended.

2.2 STRUCTURAL FILL

A. The Contractor shall provide structural fm that is durable, well graded, and obtained
from designated borrow areas or required excavation or a location or supplier
approved by the Engineer. Fines within structural fill material will have a Plasticity
Index equal to or less than 15 as determined by ASTM D481 8. Structural fill shall
conform to the following gradation.
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Sieve Designation Percent Passing

3/8" 100

#200 0-40

SECTION 02200 - EARTHWORK

free of organic or deleterious materials and obtained from a designated borrow area.
Bedding material shall be well graded within the following limits:

2.4 OVERLINER MATERIAL

A. The Contractor shall provide overlier material that free or organic or deleterious
overlier materials shall have a grain size distribution within the following limits:

B. In-place material that is unsuitable as sub-grade shall be designated as such by the
Engineer and removed, to a depth of 12 inches, or as directed and suitable backfill
placed where required.

After trimming and shaping and removal of any materials determined to be
unsuitable, the surface area shall be scarified to a depth of 12 inches, moisture -
conditioned, and compacted to the specified density.

Scarified and placed materials and the exposed surfaces of excavation (where
applicable) shall be compacted to a dry density of not less than 90 percent of the
maximum dry density as determined by ASTM D698. Moisture content shall be
uniform throughout a compacted lift and shall be within the limits of +I- 2 percent of
the optimum moisture content.

PART 3 - EXECUTION

3.1

A.

B. In-place material that is unsuitable as subgrade shall be designated as such by the
Engineer and removed, to a depth of 12 inches, or as directed and suitable backfill
placed where required.

c. After trimming and shaping and removal of any materials determined to be
unsuitable, the surface area shall be scarified to a depth of 12 inches, moisture-
conditioned, and compacted to the specified density.

D. Scarified and placed materials and the exposed surfaces of excavation (where
applicable) shall be compacted to a dry density of not less than 90 percent of the
maximum dry density as determined by ASTM D698. Moisture content shall be
uniform throughout a compacted lift and shall be within the limits of +/- 2 percent of
the optimum moisture content.

3.2 GENERAL REQUIREMENTS FOR EXCAVATION
4

A. Notify the Engineers of any discrepancies between contractual requirements and
site conditions in writing upon discovery.

The Contractor assumes all responsibility for deductions and conclusions as to the
nature of  the materials to be excavated and the dif f iculties of  making and
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SECTION 02200 . EARTHWORK

m a i n t a i n i n g  t h e  r e q u i r e d  e x c a v a t i o n s .  T h e  E n g i n e e r  d o e s  n o t  r e p r e s e n t  t h a t
e x c a v a t i o n  c a n  b e  p e r f o r m e d  t o  o r  m a i n t a i n e d  a t  t h e  l i n e s  d e s c r i b e d  i n  t h e s e
s pec i f i c a t i ons .

T h e  s l o p e s ,  g r a d e s ,  o r  t h e  d i m e n s i o n s  o f  t h e  e x c a v a t i o n s  f r o m  t h o s e  s p e c i f i e d
h e r e i n  b y  t h e  E n gi n e e r  m a y  b e  v a r i e d  d u r i n g t h e  p r o gr e s s  o f  t h e  w o r k .

C o o r d i n a t e  i n  a  t i m e l y  m a n n e r  w i t h  t h e  E n g i n e e r ,  m a i n t a i n  a n d  l e a v e  o p e n  f i l l ,  a n d
s u b - g r a d e  a r e a s  u n t i l  t h e  m a t e r i a l s  p l a c e d  o r  t h e  s u b - g r a d e  i s  a p p r o v e d  b y  t h e
E n g i n e e r .  E x c a v a t e  a n d  r e c o n s t r u c t  a t  C o n t r a c t o r ' s  e x p e n s e  a n y  w o r k  c o v e r e d  u p
p r i o r  t o  a p p r o v a l  b y  t h e  E n gi n e e r .

Work in inclement weather at the Contractor's risk. Replace and rework any
materials that become unsuitable or unstable as the result of work during inclement
weather. No additional payment will be made for replacement and/or reworking of
materials due to construction activities during inclement weather.

P e r f o r m  e x c a v a t i o n  a n d  f m  o p e r a t i o n s  s u c h  t h a t  d r a i n a ge  i s  m a i n t a i n e d  a t  a l l  t i m e s .
N o  a d d i t i o n a l  p a y m e n t  w i l l  b e  m a d e  b e y o n d  C o n t r a c t  p r i c e  b i d  f o r  s i t e  d r a i n a ge  o r
d e w a t e r i n g  r e q u i r e m e n t s .

D e p o s i t  m a t e r i a l s  s u i t a b l e  f o r  r e u s e  i n  p r o t e c t e d ,  m a i n t a i n e d  p i l e s  t h a t  a r e  s e p a r a t e
f r o m  o t h e r  m a t e r i a l s  a n d  r e a d i l y  a v a i l a b l e .  U p o n  p r o j e c t  c o m p l e t i o n ,  r e s t o r e  a l l
m a t e r i a l  s t o rage  a reas  t o  t he i r  o r i g i na l  c ond i t i on .

A n y  a n d  a l l  e x c e s s  e x c a v a t i o n  f o r  t h e  c o n v e n i e n c e  o f  t h e  C o n t r a c t o r  o r  o v e r -
e x c a v a t i o n  p e r f o r m e d  b y  t h e  C o n t r a c t o r  f o r  a n y  p u r p o s e  o r  r e a s o n ,  e x c e p t  a s  m a y
b e  o r d e r e d  i n  w r i t i n g  b y  t h e  E n g i n e e r ,  w h e t h e r  o r  n o t  d u e  t o  t h e  f a u l t  o f  t h e
C o n t r a c t o r ,  i s  a t  t h e  e x p e n s e  o f  t h e  C o n t r a c t o r .  W h e r e  r e q u i r e d  t o  c o m p l e t e  t h e ,
W o r k ,  r e f i l l  a l l  s u c h  e x c e s s  e x c a v a t i o n  a n d  o v e r - e x c a v a t i o n  w i t h  m a t e r i a l s  f u r n i s h e d
a n d  p l a c e d  a t  t h e  e x p e n s e  o f  a n d  b y  t h e  Co n t r a c t o r .

E x c a v a t i o n  w i l l  c o n s i s t  o f  t h e  r e m o v a l  a n d  a p p r o p r i a t e  d i s p o s a l  o f  e v e r y  t y p e  o f
m a t e r i a l  e n c o u n t e r e d  t o  t h e  l i n e s ,  g r a d e s ,  a n d  e l e v a t i o n s  i n d i c a t e d .  T h e  m a t e r i a l  t o
b e  r e m o v e d  m a y  i n c l u d e  b u t  i s  n o t  l i m i t e d  t o  e a r t h ,  h a r d p a n ,  c a l i c l e ,  s i l t ,  c l a y ,  s a n d ,
gr a v e l , c o b b l e s , b o u l d e r s , c e m e n t e d a l l u v i u m , r o c k , s l o p e w a s h t a l u s a n d
c o n s t r u c t i o n  d e b r i s .  S l o p e  l i n e s  i n d i c a t e d  o n  t h e  d r a w i n gs  f o r  t e m p o r a r y  c u t s  t o  n o t
n e c e s s a r i l y  r e p r e s e n t  t h e  a c t u a l  s l o p e  t o  w h i c h  t h e  e x c a v a t i o n  m u s t  b e  m a d e  t o
s a f e l y  p e r f o r m  t h e  w o r k .  A n y  e x c a v a t i o n  . o r  o v e r c u t  m a d e  o u t s i d e  t h e  n e a t  l i n e s
i n d i c a t e d  o n  t h e  d r a w i n g s  o r  s t a k e d  i n  t h e  f i e l d  s h a l l  b e  r e f i l l e d  w i t h  m a t e r i a l
a c c e p t a b l e  t o  t h e  E n g i n e e r  o r  c o n c r e t e  i n  a n y  a p p r o v e d  m a n n e r  b y  a n d  a t  t h e ~
e x p e n s e  o f  t h e  C o n t r a c t o r ,  e x c e p t  w h e r e  s u c h  o v e r c u t  i s  d i r e c t e d  o r  s p e c i f i e d  b y  t h e
E n g i n e e r ,  i n  w h i c h  c a s e  p a y m e n t  f o r  s u c h  o v e r c u t  a n d  f i l l  w i l l  b e  m a d e  a t  t h e
app l i c ab l e  c on t rac t  un i t  p r i c es  f o r  t he  t y pe  o f  ex c av a t i on  and  f i l l  m ade .

Materials excavated from outside of the projection limits may be utilized for fill
activities for the proposed structure upon approval by the engineer or owner, all fill
materials regardless of their source will be placed in accordance with these
specifications, specifically the gradation and compaction criteria established by
material type.

3 . 3 I M P O U N D M E N T  F O U N D A T I O N  A N D  B E R M  E X C A V A T I O N

E x c a v a t e  t h e  i m p o u n d m e n t  f o u n d a t i o n  t o  t h e  c o n t o u r s  a n d  d i m e n s i o n s  i n d i c a t e d  o n
t h e  D r a w i n g s  o r  a s  d i r e c t e d  b y  t h e  E n g i n e e r .  F o u n d  t h e  b a s e  o f  t h e  i m p o u n d m e n t
o n  c o m p e t e n t  m a t e r i a l ,  r e m o v i n g m a t e r i a l s  c o n s i d e r e d  d e l e t e r i o u s  a s  d i r e c t e d  b y  t h e
E n g i n e e r .
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SECTION 02200 . EARTHWORK

Excavate the impoundment below the contours on the Drawings where directed by
the Engineer to expose competent foundation.

Limits of excavations for the various structures and parts of the Work are as
indicated on the Drawings but the right is reserved to increase or decrease the depth
or area extent of excavation if, in the opinion of the Engineer, the conditions
encountered warrant such modification. Except as otherwise directed, the Contractor
will make all excavations to the profiles and sections shown.

Deviations from the lines and grades shown on the Drawings or established by the
Engineer for excavation in rock shall be within tolerance limits of 6 inches.

Any projections inside the limits established will be removed. The neat line shown on
the Drawings is the line to which measurement for payment of excavation will be
made, and is considered to be the final excavation line indicated on the Drawings.
Any excavation beyond the neat line shown on the Drawings will be replaced with
concrete complying with applicable portions, of these specif ications without
additional cost to the Owner.

General and structural excavation methods shall be controlled to prevent damage to
rock and natural terrain outside the limits of excavation. Provide a final excavated
surface that is relatively uniform and free from abrupt steps and irregularities.

G. Excavate the slopes in the foundation area and berm excavation areas as shown on
the Drawings, except excavate overburden or soil slopes at 1:1 (horizontal: vertical)
or flatter as required for safety. Slopes may be modified as required by the Engineer.
The exploratory investigations of the foundation are not sufficiently complete to
disclose all seams, alluvium channels, defects, and other irregularities that may exist
in the foundation. The limits of excavation shown on the Drawings will therefore not
be interpreted as indicating that no defects or irregularities exist. The excavations at
all elevations will be so shaped as to produce a uniform and regular profile as is
practicable to obtain. All necessary precautions will be taken to preserve the
foundational materials below and beyond the lines of excavation in the soundest
possible conditions.

3.4 FOUNDATION AND BERM PREPARATION

Scale, remove and dispose of vertical and over-hanging ledges on the berms, within
the foundation area, below original grade and elsewhere, as directed by the
Engineer. Remove large overhangs and protrusions to a relatively uniform slope by
means approved by the Engineer. The required scaling will be indicated on the
ground surface with stakes, paint, or like means by the Engineer. Dispose of
material excavated in the designated areas. Perform all scaling required prior to the
placement of fill material.

B. Perform a f inal general cleanup of  the foundation surfaces underlying the
impoundment to remove any unsuitable materials prior to placement of embankment
material. Remove all standing water.

Upon completion of general clean up, the top one foot layer of foundation material
shall be compacted as specified in paragraph 3.04-D to not less than 95 percent
maximum dry density as determined by standard proctor (ASTM D698).

No material will be placed upon any part of the foundation until the foundation
treatment has been completed and such areas have been inspected and approved.

ANCHOR TRENCH EXCAVATION

A Excavate the anchor trench in the top of the separation berms to approximately the
GlLA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT .. CONSTRUCTION SPECIFICATIONS 02200 - 6
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SECTION 02200 - EARTHWORK

lines and grades indicated on the drawings.

Final elevation, lines, and grades of anchor trench will be at the Engineer's
discretion upon one or more site visit evaluations.

Coordinate all planning, equipment, and methods for anchor trench excavation with
the Engineer. Consult the Geotechnical investigation report and actual f ield
observation prior to anchor trench excavation and plan activities with the Engineer.

The Contractor shall provide the Engineer and appropriate representatives the
opportunity to witness anchor trench excavation, and observe the trench at various
stages. Several days may be needed to complete a full evaluation. Comply with
provisions in Section 01300 Submittals for progress schedules.

3.6 GENERAL REQUIREMENTS FOR FILLS AND BACKFILLS

Obtain fill and backfill materials from the required excavation and/or borrow areas,
approved locations or suppliers free from sod, roots, brush, construction debris,
trash or other objectionable material.

Do not place fill materials against structural concrete until it has been in place a
minimum of 3 days or until the concrete has attained 1500 psi when tested in
accordance with the requirements of Division 3 Concrete. All damage caused by
premature fill placement will be replaced or repaired to the satisfaction of the
Engineer and at the Contractor's expense.

Place compacted fill with suitable equipment in horizontal layers which, after
compaction, meet or exceed established requirements, or as directed by the
Engineer. Place material, containing rock in a manner to prevent the stones from
striking concrete and to prevent the formation of segregated rock nests and voids in
the fill.

Vibratory rollers for compacting fill material shall be equipped with a smooth or
sheep's foot steel compaction drum and shall be operated at a frequency of vibration
during compaction operations between 1100 and 1500 rpm. Vibratory rollers may be
either towed or self-propelled and shall have an unstrung drum weight that is a
minimum of 60 percent of the rollers' static weight. Towed rollers shall have at least
90 percent of their weight transmitted to the ground through the compaction drum
when the roller is standing in a level position hitched to the towing vehicle. Rollers
for compacting structural fill and drain rock material shall have a minimum static
weight of 20,000 pounds, a minimum dynamic force of 40,000 pounds when
operating at 1400 rpm, and an applied force not less than 9,000 pounds per foot of
compaction drum length. The level of amplitude and vibration frequency during
compaction will be maintained uniform throughout the embankment zone within
which it is operating. Rollers shall be operated at speeds not to exceed 2.5 miles per
hour. The equipment manufacturer shall furnish sufficient data, drawings, and.
computation for verification of the above specifications, and the character and
efficiency of this equipment shall be subject to the approval of the Engineer.

Rollers will not be permitted to operate within 2 feet of structure walls, well pipes, or
over buried structures until the compacted fill over the top of the structure walls or
over buried structures has reached a depth of 2 feet. Do not operate heavy
equipment over pipes and buried structures until at least 2 feet of fill material has
been placed and compacted over the top of the buried structure or as directed by
the Engineer. Operate compaction equipment so that structures are not damaged
nor overstressed during compaction operations. Use mechanical tampers for
compaction of f il l material adjacent to structures where rolling equipment is
impractical for use in compaction.

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT ... CONSTRUCTION SPECIFICATIONS
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SECTION 02200 .. EARTHWORK

3.7 STRUCTURAL FILL

Provide structural fill to the lines, grades and elevations as shown on the Drawing
and as directed by the Engineer.

Spread structural fill in approximate horizontal lifts with a 12-inch maximum loose lift
thickness and compact to not less than the maximum dry density given in the table
below, Moisture content shall be uniform throughout a compacted lift and shall be
within the limits of i 3 percent of the optimum moisture content structural fill shall be
compacted to not less than 95 percent maximum dry density as determined by
standard proctor per ASTM D698.

Structural backfill operations shall include excavation cuts or keys into the adjoining
slope for every compacted lift. Keyed excavation cuts may range from 1 to 3 feet
horizontally. Exceptions shall be at the Engineer's discretion.

3.8 FREE DRAINING GRAVEL

Free draining gravel shall be spread uniformly in approximate horizontal lifts with a
1-foot loose list thickness to the lines and grades indicated. Only low weight-bearing
equipment, (i.e.. small track dozers) shall be used to spread the gravel material to
preserve the integrity of the liner beneath, protecting it from undue stresses and
abrasions. Abrupt changes in direction by the equipment greater that 45' horizontally
shall be avoided while operating above the liner.

3.9 COMPACTED FILL ABOUT BURIED STRUCTURES

Compacted fill and backfill will be placed with suitable equipment in horizontal layers
in a maximum loose lift thickness of 12 inches in depth for vibratory rollers, 6 inches
in depth for tamping rollers, and 4 inches in depth when mechanical tampers are
used.

Material containing stones will be placed in a manner to prevent the stones from
striking buried structures and to prevent the formation of voids.

Material will have a uniform moisture content while being placed and compacted.
Material containing an excess of moisture will be manipulated with suitable
implements to facilitate maximum aeration and will be permitted to dry to the proper
consistency before being compacted.

Rollers will not be permitted to operate within 2 feet of structures or over buried
structures until the compacted fill over the top of the structures has reached a depth
of 2 feet. Compaction equipment will be so operated that structures are not
damaged nor overstressed during compaction operations. Mechanical tampers will
be used for compaction of fill material adjacent to structures where rolling equipment
is impractical for use in compaction.

Take all necessary precautions to protect the pipe from any damage, movement, or
shifting. Quality Control testing for density will be made as necessary to verify
conformance to the specified compaction criteria.

Labor shall conduct observation or spotting when necessary to protect buried
structures.

G. Hand operated equipment of manageable size shall be used to protect buried or
adjacent structures or material, such as HDPE lining or drain piping,

3.10 EXCAVATED MATERIAL AS BACKFILL
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SECTION 02200 . EARTHWORK

Provide back fill to the lines, grades and elevations as shown on the Drawings and
as directed by the Engineer.

Spread backfill material in approximate horizontal lifts with a 2-foot maximum loose
lift thickness and compact to not less than 95 percent maximum dry density (ASTM
D698). Moisture content shall be uniform throughout a compacted lift and shall be
close to optimum throughout.

3.11 PIPE AND CONDUIT BACKFILL

A. Pipe trenches shall be excavated with side allowance (within trench supports and
wales, if any) of 1 foot, and the sides of each trench from the bottom up shall be as
near vertical as possible for a height equal to at least the full diameter of the pipe
plus the specified depth of selected fill over the pipe,

The trimming and grading of the bottom of the trench shall be such that the barrel of
each length of pipe can be uniformly supported by the bedding for its full length, free
at the joints, and at the correct grades and levels. Except where the trench
excavation is in rock, hard objects and boulders that may adversely affect the
uniformity of the foundation shall be removed to a depth of 4" below the specified
trench bottom. Where the bottom of the trench has been loosened during
excavation, it shall be compacted at optimum moisture content to 95 percent of
Standard Proctor maximum dry density prior to pipe laying and bedding.

Backfilling of pipe trenches shall commence after the pipe has been laid and firmly
bedded in the specified bedding material and the selected fill placed and adequately
compacted at optimum moisture content below, around, and over the top of the pipe
to a height of one foot or as directed by the Engineer. The bedding and selected fill
shall besuitable fine-grained material as approved by the Engineer.

Unless the Contractor is authorized by the Engineer to use other material, material
for backfilling above the bedding and selected fill shall be obtained from trench
excavations.

3.12 WORK PADS AND HAUL ROADS

A.

B.

Construct work pads and haul roads as approved by Engineer.

Alignments for haul roads and temporary access roads to and on the site will be
approved by the Engineer prior to construction. Temporary roads wil l  be
constructed such that they do not impair the foundation or berms of  the
impoundments, other work areas and/or the stability of existing slopes.

No separate payment will be made for site restoration, and all costs in connection to
the operations required will be included by the Contractor in the applicable Contract
price.

D. Provide a plan acceptable to the Engineer for preventing the generation of dust due
to operations in construction zones, along haul routes, in equipment parking areas,
and in waste areas. This plan may consist of water sprinkling or an equivalent
service.

Maintain haul roads and work pads in a manner to ensure dust control and truck
operator safety.

Coordinate haul routes and work pads with the Engineer and Owner during progress
meetings.

3.13 GENERAL GRADING
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SECTION 02200 - EARTHWORK

General grading shall be performed to achieve drainage diversion and collection in
the area indicated on the drawings and to the Engineer's approval.

General grading shall be performed to provide positive slope towards drainage
ditches, channels, road crossings, pipe inlets, and catchments and as indicated on
the drawings.

General grading shall be performed downstream of the aforementioned structures to
provide controlled drainage away from the outlet.

General grading shall be performed to provide positive slope away from new and
existing buildings, offices, plant structures, and roadways.

The Contractor shall coordinate establishing earthwork lines, grades, and slopes
with the Engineer.

General grading shall consist of minor excavation cuts, backfill ing, sloping,
contouring, and compaction.

Compaction of general graded areas shall consist of wheel-rolling method using
rubber tire earthmoving equipment with a gross vehicle operating weight of at least
50,000 pounds.

Incidental over excavation shall be backfilled with material that meets the structural
fill requirements and compacted accordingly.

General grading shall be adjusted, revised, expanded, or reduced as job conditions
become apparent and at the Engineer's discretion.

3.14 DRAINAGE CHANNELS, DITCHES, AND ROAD CROSSINGS

Excavate, cut, grade, contour, and compact as necessary for the construction of
drainage ditches, riprap-lined channels, unlined channels, pipes and culverts,
concrete road crossings, concrete interval erosion pads, and concrete catchments to
the approximate lines and grades shown on the drawings.

Excavation elevations and drainage and diversion inverts shall be determined in the
field to adapt to the existing stream or drainage flow line and job conditions. The
Contractor shall coordinate establishing earthwork lines, grades, and slopes with the
Engineer.

Compaction of  the sub-grade shall be
aforementioned unlined or riprap structures.

by wheel-rolled method for  the

Compaction of the sub-grade shall conform to the structural fill requirements in this
section for the aforementioned concrete structures. Scarification and compaction
may be necessary. Appropriate hand, walk-behind, or ride-on compaction equipment
shall be used under concrete work.

E. Incidental over excavation shall be backfilled with material that meets the structural
fill requirements and compacted accordingly.

g
Earthwork associated with these structures shall be adjusted, adapted, revised,
expanded, or reduced as job conditions become apparent and at the Engineer's
discretion.

3.15 WASTE MATER!ALS

Dispose of foreign materials, buried rubble, and native material encountered during
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SECTION 02200 - EARTHWORK

foundation and borrow excavation unacceptable to the Engineer at an approved
waste area. No additional payment will be made for the disposal of waste materials
as specified regardless of material characteristics or quantity.

All foreign materials, construction debris, rubble and abandoned construction waste
will be disposed of at the waste disposal area.

At completion of the project, grade all borrow areas to maintain a natural-appearing
variable slope and grade to drain as approved by Engineer.

**END OF SECTION**

r
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SECTION 02250

LOW PERMEABILITY SOIL LINER

PART 1 - GENERAL

1.1 DESCRIPTION

A. This work shall consist of placing and compacting low permeability soil liner material
for the evaporation impoundments in accordance with these specifications and in
reasonably close conformity with the grades, thickness and typical section shown on
the plans or as directed by the Engineer.

1.2

1.3

RELATED SECTIONS

A. Section 02222 - Excavation.

B. Section 02276 - HDPE Liner

REFERENCES

A. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

1. ASTM D 422 - Method for Particle Size Analysis of Soils

2. ASTM D 1556 - Test Method for Density of Soil in Place by the Sand-Cone
Method

ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and
Soil Aggregate Mixture using 10-Ib (4.54-kg) Rammer and 18-inch (457-mm)
Drop

ASTM D 2487
Purposes.

Test Method for Classification of Soils for Engineering

ASTM D 2922 - Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (shallow depth)

ASTM D 4318
Index of Soils

Test Method for Liquid Limit, Plastic Limit, and plasticity

1 .4

1.5

7. ASTM D 4643 - Test Method for In-place Moisture by Microwave Oven

ENVIRONMENTAL PROTECTION AGENCY

1. EPA 9100 - EPA Laboratory Triaxial Permeability

DESIGN REQUIREMENTS

A. Process, place and compact soil materials suitable as a component for a composite
liner for an evaporation impoundment system.

PERFORMANCE REQUIREMENTS

A. Low permeability soil liner shall have a field permeability of less than I x 10 3 cm/s
determined by large scale in-situ testing using sealed double ring infiltrometer
testing apparatus.

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

B.

4.

3.

6.

5.

02250 - 1



Parameter Test Method Minimum Testing Frequency

Percent Compaction (Note 1) ASTM D 2922 1 per acre (Note 2)

Compaction Curve ASTM D 1557 1 per 5 acres

Preparation of Previously Compacted Lift Observation Full Coverage

Parameter Test Method Minimum Testing Frequency

Percent Fines ASTM D 1140 1 per 5.000 yd"

Liquid & Plastic Limits ASTM D 4318 1 per 5.000 yd°

Water Content ASTM o 4643 1 per 5.000 yds

Construction Oversight Observation Full-Time

SECTION 02250 _ LOW PERMEABILITY SOIL LINER

Materials to be used as liner shall be placed as a test pad to determine suitability of
f ield compaction equipment, and the range of the moisture content/density
relationship which satisfies the hydraulic conductivity requirement as noted above.
This range shall be used to determine the liner construction methods and test
criteria.

c .

D.

E.

Testing frequency of subgrade shall be as shown Table 02250-1 .

Testing frequency for borrow material shall be as shown in Table 02250-2.

Testing frequency of low permeability soil liner after construction shall be as shown
in Table 02250-3.

1.6 SUBMITTALS

Submit certification for all performance requirement under provisions of Section
01300, to Engineer for review and acceptance.

TABLE 02250-1

TESTS AND OBSERVATIONS

ON SUB-GRADE PREPARATION

Percent compaction is defined as the dry density of the compacted soil divided by the maximum
dry density measured in the laboratory with a specified method of compaction. The test methods
listed are for measurement of the dry density of the compacted soil.

In addition, at least one test should be performed each day the construction personnel prepare
sub-grade by compaction.

TABLE 02250-2

MATERIALS ACCEPTANCE TESTING FOR

LOW PERMEABILITY SOIL LINER MATERIAL

2.
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Parameter Test Method Minimum Testing Frequency

Water Content (Note 1) ASTM D 3017 1/acre/lift and at least 1 per 1000 yds

Density ASTM D 2922 1/acre/lift and at least 1 per 1000 yd°

Construction Oversight Observation Full-Time

SECTION 02250 _ LOW PERMEABILITY SOIL LINER

TABLE 02250-3

CONSTRUCTION TESTING FOR LOW PERMEABILITY SOIL LINER

Every tenth sample tested with ASTM D3017 should be tested by ASTM D4643 as well.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

Low Permeability Soil Liner

Fine-grained soils obtained by selective excavation, maximum particle size
of 1 inch, minimum fines content (percent passing U.S. No. 200 sieve) of 25
percent, classified as SC, ML, CL, CH or MH, minimum liquid limit of 35:
minimum plasticity index of 10.

Test Pad: Soil liner materials shall be the same as those materials used in
the test pad.

PART 3 - EXECUTION

3.1 INSPECTION

Verify clay liner material is coming from an approved borrow source and meets the
minimum criteria as above.

Check the depth and slope of  the excavation for conformance with design
documents.

Check the location and grades to the collection sumps, ensuring that water will
drain.

Ensure that the clay material is placed evenly and uniformly, and that it is relatively
homogeneous.

Observe the loose lift thickness over the liner area to be compacted. Ensure that
the thickness is in conformance with the specifications and the test pad results.

Closely observe the clod size, ensure that clods are broken down to the correct size.

Monitor the moisture content to ensure that it is kept within the limits specified
Recondition clay materials if moisture content is not within the limits specified

Maintain the clay moisture content to avoid desiccation

Scarify and recompact any areas of shrinkage cracks in the clay liner
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SECTION 02250 _ LOW PERMEABILITY SOIL LINER

J.

K.

Maintain a uniform comparative effort across the entire site.

verify that the moisture content-density/permeability relationship is consistent.
Placement of the clay liner shall be in conformance with the results of the test pad.

Verify that the specified testing procedure and frequency of tests are carried out,
The Engineer may require additional resting if irregularities develop. The contractor
will correct these irregularities in a manner approved by the Engineer.

Ensure that the surface of each successive lift is properly scarified so that proper
bonding and specified permeability is achieved at each lift interface.

3.2 PREPARATION

B.

c .

Clear and grub borrow areas and test pad area as described in Section 02110.

Handle and process the clay from the borrow area or process plant.

Remove rocks, debris, vegetation and other detrimental material from the materials
to be used for the liner as directed by the Engineer during construction.

Moisture condition and scarify, or rotor ix clay materials to provide a uniform
moisture content. If the moisture content in the stockpile area is higher than
permissible limits, disc and allow to air dry before placing.

3.3 PLACEMENT AND COMPACTION

Place clay liner on prepared and approved rough surface subgrade.

Spread to provide a loose lift thickness as determined by the test pad.

Remove oversize material greater than 1 inch as directed by the Engineer during
construction.

Breakdown clods greater than 3 inch size.

Each lift shall be moisture conditioned by carefully utilizing spray nozzles or
equivalent and scarifying to provide uniform moisture conditioning.

Following moisture conditioning, each lift shall be compacted as determined from the
results of the test pad.

Rework and recompaet lifts which the test results indicate non-compliance with the
test pad data.

H. Use hand-held mechanical compactors or tampers on difficult or tight areas which
are inaccessible or impractical to large compacting equipment.

I. Scarify each lift before placing a subsequent lift if necessary or as directed by the
Engineer.

Compact the side wall clay liners continuous with the bottom. Do not compact the
side wall liners in horizontal lifts unless the lift is a minimum of 10 feet wide.

3.4 TEST PAD

Construct a test pad with a minimum size of 30 feet x 75 feet x 2 feet thick in an area
designated by the Engineer. A new test pad shall be constructed for each new
material or if the type of construction equipment significantly changes as determined
by the Engineer.
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SECTION 02250 _ LOW PERMEABILITY SOIL LINER

Construction of the test pad is to be completed and approved by the Engineer in
advance of placement of the liner.

Materials and compaction equipment is to be similar to those materials and
compaction equipment proposed for the construction of the liner.

Place and compact processed clay from the borrow source. Establish the field
criteria for the moisture content-density/permeability relationship required to achieve
the specified permeability.

Determine the number of compaction equipment passes required to achieve the
specified permeability.

Access the ability of the equipment and method of operation required to break up
large clods of in-compacted soil.

Conduct at least two field and two laboratory permeability tests. Compare the results
and establish a relationship between field and laboratory permeability.

If alternate types of equipment are proposed, evaluate the compaction equipment
type, size, number of passes and compatibility with soil type, Document and
compare the field and laboratory permeability.

I. If the soil types from the borrow source vary substantially, construct a new test pad
for each soil type or mixture. Additional testing will be at the contractor's expense.

3.5

Submit all documentation for Engineer's approval in accordance with Section 01300.

PROTECTION

Protect the low permeability soil liner from desiccation. Use of either a water truck or
an irrigation system.

3.6 SMOOTH ROLL

After the test pad is approved by the Engineer and survey verification has been
performed, smooth roll at the required final liner elevation. Check for tightness,
smoothness and that the liner is graded as specified. Ponding of water on the liner
will be cause for rejection by the Engineer.

**END OF SECTION"
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SECTION 02714

DRAINAGE COLLECTION AND CONVEYANCE PIPING

PART 1 - GENERAL

1.1 RELATED SECTIONS

Section 02200 - Earthwork

Section 02776 - Liner

Section 02777 - Drainage Net

Section 02779 - Geosynthetic Clay Liner (GCL)

1.2 SCOPE

HDPE piping of varying diameter and wall thickness is included for conveyance of
solution and/or stormwater collected and conveyed by the LCRS and impoundment
drain pipe systems. HDPE shall be installed, buried, or routed on the ground surface
in accordance with these specifications and to the locations, lines, and grades
indicated on the drawings. Field verif ication and measurement to f it shall be
conducted prior to installation.

HDPE pipe of the size and dimensions indicated on the drawings to be fabricated for
the inspection sump structure of the under drain system located downstream
collection sump Fabrication and installation shall conform to details on the drawing
and approved shop drawings. Field verification and measurement to fit shall be
conducted prior to installation.

Perforated drain pipe is included for the collection and conveyance of solution and/or
stormwater for the under drain LCRS system beneath the lined evaporation
impoundment as part of this project. Perforated pipe shall be installed and buried in
accordance with the specifications and to the locations, lines, and grades indicated
on the drawings. Field verification and measurement to fit shall be conducted prior to
installation.

1.3 REFERENCES

HDPE Conveyance Pipe: ASTM designations D-543, D-1248, D-3350, D-2447, D-
3035, F-714, D-3261, D-1693, D-2837 and F-412.

Perforated Drain Pipe: ASTM designations D-405, D-543, D-618, D-883, D-1248, D-
2122, D-2412, and F-412.

1 ,4 SUBMITTALS

Submit shop drawings, product and performance data,
certifications under provisions of Section 01300.

and manufacturer's

1.5 PROJECT RED-LINE FlELD DRAWINGS

Record location of pipe runs, connections, cleanouts and principle invert elevations,

1.6 FIELD MEASUREMENTS
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Nominal Size Pressure Rating SDR

6-inches 100 PSI 17

12-inches 100 PSI 17

18-inches 100 PSI 17

Nominal Size Perforation Flow
Capacity

Pipe Stiffness @
5% Deflection

Elongation

6-inches 24 gallmin/ft* 24 PSI 10% max.

SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

Verify that field measurements, lines, grades and elevations are as indicated on the
drawings.

Make minor adjustments in the field for pipe routing and installed lengths.

Notify the Engineer of discrepancies between the drawing elevations, lines, and
grades and actual field conditions. Field adjustments, with respect to elevations,
lines, and grades shall be approved by the Engineer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

HDPE Conveyance Pipe Materials

Phillips Drisco Pipe, Inc.: Series 1000 (PE 3408), Type Ill, Class C

Plexco, Amsted Industries: PE 3408, Type Lil, Class C.

Or equivalent

Submit product data for approval under provisions of Section 01300.

2.2 PIPE MATERIALS

HDPE Conveyance Piping shall consist of the following properties:

Perforated drain/collection piping shall be a Class C material and meet or exceed
the following properties:

*Three (3) inches of head

2.3 FILTER AGGREGATE AND BEDDING

Filter Aggregate or drain rock shall be placed to the lines and grades indicated on
the drawings in such a manner as to not damage the collection pipe in any way.

Bedding materials shall be placed to the lines and grades indicated on the drawings
and compaction shall be moderate and deliberate as to protect the collection pipe at
all times.

Free draining gravel and bedding materials shall meet the gradation requirements of
Section 02200.
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SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

2.4 ACCESSORIES

Solid couplings, tees, and other fittings shall be used of the same material type and
manufacturer approved adhesives.

Fittings and adapters to join dissimilar material types shall conform to the
manufacturers recommendations and procedures of both types. Special accessories
or fabrication of fittings shall require submittals for Engineer approval.

Drainage nets shall be installed as shown on the drawings and field adjusted with
the Engineer's Approval.

Flanged fittings with the used of steel bolts shall be approved by the Engineer.
Buried flanged fittings may be prohibited or may require stainless steel softs or
asphaltic mastic coatings be applied to protect from erosion. Field judgment will be
applied at the Engineer's discretion.

PART 3 - EXECUTION

3.1 EXAMINATION

Verify that trench cut is ready to receive work and excavations, dimensions, and
elevations are as indicated on Drawings.

Verify that pipe materials have been shipped, unloaded, and stored properly and
absent of cracks, crimps, holes, tears, splits, or other damage rendering all or part of
the material unusable.

3.2 PREPARATIONS

Hand trim excavations to required elevations. Correct over excavation with
compacted soil in accordance with Section 02200 Earthwork.

Remove large stones or other hard matter, which could damage drainage piping or
impede consistent backfilling or compaction .

Trench floors shall be free from standing water, mud, and saturated soil. In the event
these conditions exist, dewatering of the trench, mucking out saturated material, or
postponement of pipe installation are available options for the Contractor. Placing
excess dry material on top of wet or saturated material is unacceptable.

Over excavations within the trench shall be f il led with suitable material and
compacted in accordance with Section 02200 Earthwork.

Survey all pipe routing, lines, and grades for conformance to the specifications and
drawings. Verify proper grade and slope. Field adjustments shall be approved by the
Engineer.

3.3 PERFORATED PIPE INSTALLATION

Install and join pipe and pipe fittings in accordance with pipe manufacturer's
instructions.
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SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

as indicated on the drawings.

Lay pipe to slope gradients noted on Drawings with maximum variation from true
slope of 1/4 inch in 10 feet.

Place perforated pipe with perforations facing down. Mechanically join or adhere
pipe ends.

Install aggregate at sides over joint and top of pipe. Provide top cover compacted
thickness of 12 inches or as indicated on the drawings.

Place filter fabric over leveled top surface of aggregate cover prior to subsequent
backfilling operations.

Place aggregate in maximum 6 inch lifts, consolidating each lift.

Refer to Section 02200 for compaction requirements. Do not displace or damage
pipe when compacting.

3.4 HDPE PIPE INSTALLATION

Install and join pipe and pipe fittings in accordance with pipe manufacturer's
instructions.

Place drainage or conveyance piping on prepared subgrade or bedding as indicated
on the drawings.

Lay pipe to slope gradients noted on Drawings with maximum variation from true
slope of 3/4 inch in 10 feet.

Dragging the fuse welded HDPE pipe into place may be an economical method of
installation, provided the pipe isn't damaged from sharp rocks or excessive abrasion
created by pulling the pipe great distances. Minimize dragging where possible.

All fusion welding of HDPE pipe butt and sidewall joints shall conform to the
manufacturer's instructions and recommendations. Qualified operator(s) of the
appropriate fusion equipment shall have a. minimum of one (1) year of pipe fusing
experience and be knowledgeable of the specialized equipment and visual quality
control procedures for field joining pipe,

HDPE pipe shall not be handled or installed to cause any bend greater than 30
times the pipe diameter without recommended fittings or angled field joints. Kinking
of the pipe during fabrication or installation will not be allowed.

Before fusion welding, make allowances and incorporate into QC procedures for the
climate and the elevation at this site.

Compact backfill of HDPE pipe trench or over excavation in accordance with Section
02200.

Where pipe daylights, provide sufficient extension beyond earth slope to place riprap
protection.

3.5 HDPE PIPE INSPECTION SUMP STRUCTURE INSTALLATION

Place concrete bottom ballast to the general dimensions shown on the drawings to
prevent potential floating of the structure. Concrete materials and installation shall
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SECTION 02714 - DRAINAGE AND COLLECTION PIPING

be in accordance with Section 03300.

Deploy and imbed HDPE pipe sump structure into the fresh concrete a minimum of
one (1) foot. implement concrete vibration to ensure complete encapsulation of the
pipe,

Install the HDPE pipe sump structure to vertical plumb in all directions and to the
approximate elevation shown on the drawings.

Orient the inlet/outlet fittings with respect to the corresponding pipe routes.

Allow the concrete to cure a minimum of three (3) days before beginning backfill.

Compact backfill for the inspection sump structure over excavation in accordance
with Section 02200.

3.6 FIELD QUALITY CONTROL

Field inspection shall be performed under provisions of Section 01400.

Request inspection by the engineer prior to and immediately after placing aggregate
cover over pipe.

Perform a pressure test the HDPE piping in accordance with the manufacturer's
instructions and the appropriate SDR performance data prior to backfill.

Provide the Engineer and Owner the opportunity to witness any and all pressure
tests conducted on the piping.

3.7 PROTECTION

Protect finished installation under provisions of Section 01400.

Protect pipe and aggregate cover from damage or displacement until backfilling
operation begins.

3.8 COORDINATION

Coordinate installation of perforated collection pipe and conveyance drain pipe with
related activities such as: trenching, liner installation, genet installation, and drain
rock backfilling. Coordination activities shall consider the provisions within Sections
02200, 02776 and 02777.

Coordinate installation, inspections, and testing with associated activities and the
Engineer.

"END OF SECTION"

\
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SECTION 02776

HDPE LINER

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIC ELSEWHERE

Section 02200 - Earthwork

Section 02250 - Low Permeability Soil Liner

Section 02777 - Drainage Geo ret

Section 02779 .-- Geosynthetic Clay Liner (GCL)

Section 03300 - Cast-In-Place Concrete

1 .2 GENERAL DEFINITIONS

Field Seam - Seam welded during liner installation.

Factory Seam - Seam made during factory fabrication of the sheeting. Factory
seams shall have tensile strength properties equal to or greater than the parent
material. Bidders shall submit a sample of a factory seam with their bids.

Fish Mouth - Term used to describe the appearance of a bulge or gap along the
weld line of a liner seam. The gap is formed when the welded length of one liner
panel exceeds that of the adjoining panel, the excess material forms the fish mouth
following seam welding.

Panel - A single factory-fabricated section of the liner membrane.

The liner is constructed of High-Density Polyethylene (HDPE).

1.3 SUBMITTALS

Submit shop drawings for the HDPE liner system installation in accordance with
Section 01300 Submittals and this section.

Submit liner manufacturer and installer qualifications, product performance data,
certification of acceptance for the liner foundation, and QC and daily install reports in
accordance with Section 01300 Submittals and this section.

Submit a summary of the Lining Contractor's experience with the placement of 60
and 80 mil High Density Polyethylene (HDPE). As a minimum, Lining Contractor will
haven years of continuous installation experience with in excess of l million square
feet of HDPE liner installed.

g

The Lining Contractor's approved construction layout drawings will specify all
components and details required to meet these specifications. The responsibility of
the Owner's Contractor, and the Lining Contractor will be clearly defined.

Provide manufacturer testing results with the following frequency:

1. Density - Two per resin batch number

GILA BEND _ APPENDIX C - WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

A.

c.

D.

B.

E.

A.

D.

c.

E.

B.

D.

c.

A.

E.

B.

02776 - 1



SECTION 02776 _ HDPE LINER

Tensile Properties - One per 1000 feet of manufactured sheet

Carbon Black - Two per resin batch number thickness
manufactured sheet

one per 1000 feet of

Volatile Loss - Certification by resin supplier with each resin batch

Submit test results to the Engineer for approval prior to delivery of the HDPE
membrane to the job site. Alternate testing methods may be used with prior
approval by the Engineer.

Submit to the Engineer a peel strength value and the test procedure used to
determine the peel strength 30 days before delivering liner to the site, This value will
be used to evaluate field seam quality.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

Gundle Lining Systems, Inc., 1340 East Richey Road, Houston, Texas, 77073.

National Seal. Company, 600 Nordi 1st Bank Drive, Palatine, Illinois, 60067.

Poly-America, Inc. 2000 West Marshall Drive, Grand Prairie, Texas, 75051 .

Serrot Corporation, 5401 Argosy Drive, Huntington Beach, California, 92649.

Field Lining Systems, Inc. 6970 n. w. Grand Aye, Glendale, Arizona 85301 .

Similar products may be substituted subject to approval by the Engineer.

2.2 MATERIALS

Provide a 60 and 80-mil-thick HDPE membrane that meets or exceeds the physical
properties identified in Table A.

Closed-cell neoprene wil l  have a minimum tensile strength of  1,200 psi in
conformance with ASTM D412 and D2240.

Silicon sealant will conform to Federal Specifications TT-5230a.

The Contractor will submit for review and approval samples of the liner materials, to
include liner, neoprene, mastic and silicon seal.

Materials shall meet or exceed the following requirements:
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Property Test Method 40-mil
Value

so-mil
Value

Gauge (nominal) 40 60

Thickness, mils minimum ASTMDl593
Para. 8.13 40 60

Density (g/cc minimum) ASTM D792
Method A

0.935-
0.95

0.935
0.95

Minimal Tensile Properties (each direction) ASTM D 638
1. Tensile Strength at Yield (lbs/in, width) 90 140
2. Tensile Strength at Break (lbS/in, width) 160 240
3. Elongation at Yield (percent) 13 13
4. Elongation at Break (percent) 700 700

Tear Resistance (lbs minimum) ASTM D1004
Die C 30 45

Low Temperature. °F ASTM D 1204
212°F. 15 min. -40 -40

Dimensional Stability
(each direction, percent change maximum)

ASTM D1204
212°F. Iain. +2 +2

Resistance to Soil Burial
(percent change maximum of original value)

ASTM D3083
(as modified by NSF)

1. Tensile Strength Yield +10 +10
2. Tensile Strength at Break +10 i 10
3. Elongation at Yield

% change maximum of original value) +10 i 10
4. Elongation at Break

(% change maximum of original value) 110 +10

5. Modulus of Elasticity (psi x 105) 1.1

Environmental Stress Crack (minimum, hrs.) ASTM D1693
(as modified by NSF) 1500 1500

Bonded Seam or Shear Strength
(factory seam breaking factor, pp width)

ASTM D3083
(as modified by NSF) 86 126

Peel Adhesion (lb./in. minimum) ASTM D413
(as modified by NSF) 48 70

Dead Load Room Temperature 73°F. 50% Bonded
Seam Load NSF method Pass Pass
Elevated Temperature 158"F. 25% Bonded Seam
Load NSF method Pass Pass
Resistance to Soil Burial Peel Adhesion Bonded
Seam Strength (percent chance maximum in
original value)

ASTM D3083
(as modified by NSF) -20 -20

FTB Film Team Bond

SECTION 02776 _ HDPE LINER

TableA

Material Properties High Density Polyethylene (HDPE)

Unsupported (U)

2.3 EQUIPMENT

Use only welding material of a type recommended and supplied by the
manufacturer, delivered to the site in the original sealed containers, each with an
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SECTION 02776 _ HDPE LINER

Prior to installation of the upper liner, the Lining Subcontractor shall inspect
and verify the geosynthetic clay liner (GCL) is installed in accordance with
the specifications and is ready to receive overlying materials. Verify GCL is
secure and free from objects or protrusions that potentially could puncture
the upper liner.

3.3 INSTALLATION

The Lining Subcontractor shall be responsible for inspection of the sheet rolls at the
job site. Should rolls show damage from transit, they will be so identified by the
Lining Subcontractor and set aside.

During unrolling of the lining material, the Lining Subcontractor shall carry out visual
inspection of the sheet surface. Any faulty areas shall be marked and repaired by
the Lining Subcontractor in a manner approved by the Engineer. The Engineer will
make periodic, independent inspection of the liner, and any additional faulty areas
discovered shall be repaired .

The Lining Subcontractor shall lay out and overlap individual panels of liner material
prior to welding with a minimum 4 to 6 inch overlap, using manufacturer's trained
technicians. Extreme care shall be taken by the installer in the preparation of the
areas to be welded. Clean and prepare the area to be welded according to
installation procedures provided by the material manufacturer and subject to
approval by the Engineer.

Install textured HDPE liner on slopes greater than 3:1 and as shown on the
drawings. Textured liner shall be installed with the textured surface face up, The
locations of the textured surface is generally where the genet material is to be
placed to prevent slipping.

Fusion seam/weld to be performed by using a steel wedge heated to a temperature
between 600F and 8SOF and pressing it onto the overlapped zone of the two liners
to be joined. Extrudate (fillet) seams to be formed by extruding a ribbon of molten
polymer over the edge of, or in between, the two surfaces to be joined.

All f ield seams shall be fusion seams unless otherwise directed by drawings,
specifications, or the Engineer.

Tightly bond all welds on completion of the work. Replace or repair with an
additional piece of HDPE membrane any panel area showing injury due to excessive
scuffing, puncture, or distress from any cause.

H. Allow no "fish mouths" within the seam area. Where "fish mouths" occur, cut and
overlap the material and apply an overlap-extrusion weld.

l. Welding of liner material on which visible moisture is present will not be permitted

Lift the liner material into place, dragging the material across the prepared surface or
other surface likely to scratch or scuff the liner material will not be permitted.

L.

Allow no horizontal seams along face of dam except as approved by the Engineer.

Install liner anchorage as required in the Drawings.

Install windsock component of liner system as required in the Drawings.
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SECTION 02776 _ HDPE LINER

Coordinate liner installation activities with genet, and geosynthetic clay, liner
installation activities.

Place concrete pads at each pipe penetration/boot assembly. Coordinate concrete
formwork and placement between liner Subcontractor and General Contractor as
necessary.

Install a minimum of two stainless steel bands at each pipe boot. Perform extrusion
welding to adhere the HDPE liner boot to the HDPE pipe, Place a HDPE cover panel
over the stainless steel bands and weld each end by the extrusion method .

The Liner Subcontractor shall coordinate materials and sequencing for all temporary
and permanent anchorage of the liner with the General Contractor and install
permanent anchorage in accordance with Section 02200 Earthwork.

3.4 FIELD SEAM TESTING/QUALITY CONTROL

The Contractor or Liner Subcontractor shall perform all testing and quality control
procedures in accordance with section 01400 and consistent with approved quality
control plans.

The Liner Subcontractor will employ destructive and on-site non-destructive testing
on all welds to ensure watertight homogeneous seams. All field welds will have
seam strengths as shown in Item D.

The Lining Subcontractor's quality control technician will inspect each seam. Mark
and repair in accordance with approved procedures any area showing a defect. The
Liner Subcontractor will indicate on the field installation drawings the locations, types
and correction for defects.

Each day, prior to liner welding, produce a test weld 3 feet in length with each
welding machine. Perform test welding under the conditions that will exist for liner
welding. Mark each test weld with date, ambient temperature, welding machine
number, and seamer's name. Cut samples of the test welds l inch in width and
perform peel and shear testing.

The specimen passes when:

The break is Film Tearing Bond (FTB).

The break is ductile (elongating until failure).

The strength of break is:

• 70 percent (wedge welder) or 60 percent (extrusion welder) of sheet
minimum strength for peel test.

• 90 percent of sheet minimum yield strength for shear test.

A break of the weld sheet interface is considered a non-FTB (failure) while a break
through the weld is considered FTB if the break is ductile.

The Lining Subcontractor shall remove random weld samples from the installed
welded sheeting for destructive shear and peel, tests at locations designated by the
Engineer. Test a minimum of three samples per day or approximately one per 500
feet of weld, whichever is more to determine seam 'tensile properties and peel
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SECTION 02776 .- HDPE LINER

strength. Frequency and location of samples shall be coordinated with the Engineer
whereupon duplicate samples for quality assurance will be collected.

The Lining Subcontractor shall vacuum test the entire length of each extrusion weld
seam with a minimum vacuum pressure of 8 psi, or an Engineer-approved
equivalent testing procedure.

The Lining Contractor shall mark, log and identify each type of repair to be made as
a discrepant area.

The Engineer retains the right to reject any field made seam for cause. Cause shall
be defined to include poor workmanship, defective welds or insufficient overlap. Any
field seam rejected for such causes will be repaired or replaced to the satisfaction of
the Engineer at no additional expense to the Owner.

Perform QC testing in the field on all pipe boot assemblies. Perform spark or air
tests for each component of each boot as required.

3.5 WARRANTY AND GUARANTEE

Obtain from the manufacturer a written guarantee for a time period of at least 10
years after installation during which the liner materials under this project shall be
free from defects. Such written guarantee shall provide for the total and complete
repair or replacement of the defect or defective area of lining materials upon written
notification and demonstration by the Owner of the specific non-conformance of the
lining material with the project Specifications. Such defects or non-conformance
shall be repaired or replaced at no cost to the Owner within 30 days of notification or
as approved by the Owner.

Obtain from the installer Subcontractor a written guarantee for a time period of at
least 2 years after installation during which the workmanship using liner materials
under this project shall be free from defects. Such written guarantee shall provide for
the total and complete repair or replacement of the defect or defective area of
installation, field repair, field testing, or other work using lining materials upon written
notification and demonstration by the Owner of the specific non-conformance of the
lining material installation with the project Specifications. Such defects or non-
conformance shall be repaired or replaced at no cost to the Owner within 30 days of
notification or as approved by the Owner.

**END OF SECTION"

\
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SECTION 02777

DRAINAGE NET

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02776 - HDPE Liner

1 .2 STANDARD SPECIFICATIONS

Conform to current ASTM Reference Standards D-1238, D1248, D1505, D-1603, D-
1682, D-1777, D-4533, D-4716.

U.S. Army Corps of Engineers Guide Specification.

1.3 SUBMITTALS FOR APPROVAL

Submit product data under provisions of Section 01300.

Submit samples under provisions of Section 01300.

Submit design data under provisions of Section 01300.

Submit test reports under provisions of Section 01400.

Submit manufacturer's certificate under provisions of Section 01400 that products
meet or exceed specified requirements.

The Contractor will provide manufacturer's Shop Drawing of the drainage genet
layout plan and details for the Engineers review and approval prior to drainage
genet procurement. Submit four (4) sets of full sized, complete shop and illustration
drawings. Detail all jointing and anchorage.

t .4 QUALIFICATIONS

Manufacturer: Company specializing in the manufacture of products specified in this
Section with minimum three years documented experience.

Installer: Company specializing in applying the work of this Section with minimum
three years documented experience.

1.5 DELIVERY, STORAGE, AND HANDLING

A production certificate stating that each drainage genet conforms to the material
properties published by the suppliers shall be provided with each shipment.

\

Drainage genet shall be protected from ultraviolet light exposure precipitation or
other inundation, dirt, puncture, cutting, or other damaging or deleterious conditions.

Drainage genet rolls shall be shipped and stored in relatively opaque and water
tight wrappings.

The drainage genet may be cut to the appropriate width using a knife or suitable
instruments.
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Fabric Property Value

Density 0.940 g/cm°
Thickness 0.25 in

Melt Flow Index 0.5 g/I0 min

Tensile Strength M.D. 510 lbs/ft
Tensile Strength T.D. 350 Its/fl

Tear Resistance MD. 11 lbs

Hydraulic Conductivity (@ i = I and vertical stress) 2 x 10-3 @ 2,500 psi

SECTION O2777 _ DRAINAGE NET

1.6 WARRANTY

Provide 5-year warranty.

Warranty: Include coverage for ultraviolet (Uv) resistance to sunlight for 3 years.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

TENAX: Product Geo ret CE-I Series.

National Seal Company: Product - Poly-Net (PN)

Similar products may be substituted, subject to approval by the Engineer.

2.2 MATERIALS

Drainage genet used for the impoundment between two layers of liners shall have
the following minimum properties:

PART 3 - EXECUTION

3.1 EXAMINATION

Verify that underlying surfaces are ready to receive work.

verify field measurements are as shown on drawings.

Verify that required utilities are available, in proper locations, and ready for use.

Beginning of drainage genet installation means Installer accepts existing surface
conditions and underlying liner work.

3.2 INSTALLATION

Clean lined surfaces of dust and loose material.

Install in accordance with manufacturer's instructions.
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SECTION 02777 _ DRAINAGE NET

cause gaps between panels greater than 3/8-inch.

Overlap of genet causing severe undulations greater than 1/2 inch in the liner will
be unacceptable.

Contractor is responsible for anchoring exposed genet to protect against wind
damage until upper liner placement.

Temporary and permanent anchoring or joining supplies shall be a material-type or
placed in such a manner as to not puncture or potentially puncture either the lower
or upper liner panels.

Materials and procedures shall be implemented to protect the lower HDPE liner
during installation of the genet,

3.3 REPAIRS

Holes or tears shall be repaired with a drainage genet patch and carefully cut to m.

3.4 PROTECTION

Protect finished installation under provisions of Section 01400.

Do not permit vehicle or equipment traffic on drainage genet.

"END OF SECTION"
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SECTION 02779

GEOSYNTHETIC CLAY LINER

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 02776 Liner

1.2 REFERENCES

The publications l isted below form a part of  this specif ication to the extent
referenced. The publications are referred to in the Text by basic designation only,
Use the latest revision date available unless otherwise indicated.

American Society for Testing Materials (ASTM).

ASTM E496 - Test Method for Plate Water Absorption of Cohesive Soils.

ASTM D4643 (modified) Test Method for Determination of Water Content of
Soil.

ASTM D5084 - Test Method for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter (modified).

ASTM D35.01 .8 1.07 - Test Method for Determining the Coefficient of Soil
and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct
Shear Method.

ASTM D3776 - Test Method for Mass Per Unit Area of Textiles.

ASTM D4632
Geotextiles.

Test Method for Grab Breaking Load and Elongation of

ASTM D3786 - Test Method for the Mullen Burst Strength of Textiles.

U.S. Pharmacopeia National Formularv XVII, page 1210

USP-NF-XVH, Test Method for the Free Swell of Bentonite Clay.

Geosynthetics Research Institute, Drexel University

GRI-GCL-1, Test Method for the Confined Swell of Geosynthetic Clay
Liners.

1 .3 suBMrrrALs

The contractor shall provide manufacturer's Shop Drawings, product performance
data, manufacturer quality control certificates, and samples of the geosynthetic clay
liner layout plan and details for the Engineer's review and approval in accordance
with the provisions of Section 01300.

1.4 DELIVERY, STORAGE, AND HANDLING

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT .. CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

A.

C.

D.

A.

B.

A.

B.

7.

e.

4.

3.

5.

2.

t .

1.

1.

02779 . 1



Property Test method Minimum values
Sodium bentonite content X-ray Fraction 100%
Free swell USG-NF-XVII 20 ml (MARV)

Fluid loss API 13 NB 12 ml
Moisture content ASTM D4643 15%
Thickness ASTM D1777 .15 in

Bentonite content @ 20% moisture Weigh 12' x roll width 80 psi
Permeability

a) 2 psi effective stress

b) 30 psi effective stress

ASTMD5084

ASTMD5084

EX 10.9
cm/s (Max. ARV)
<5x10.10 (fvpica))

Property Test Method Value Units
Weight ASTM 03776 3.0 bUsy
Grab Tensile ASTM 04632 90 lb.
Mullen Burst ASTM D3786 150 psi

SECTION 02779 _ GEOSYNTHETIC CLAY LINER

Packing and Shipping

1 GCL shall be supplied in rolls wrapped individually in relatively impermeable
and opaque protective covers.

GCL rolls shall be marked or tagged with the manufacturer's name, product
identification, roll number, roll dimension, and roll weight.

Storage and Protection

The Contractor will provide on-site storage area for GCL rolls from time of
delivery until installed.

After Contractor mobilization, store and protect geotextile from dirt, water,
ultraviolet exposure, and other sources of damage,

Preserve integrity and readability of GCL roll labels.

PART 2 - PRODUCTS

2.1 DESCRIPTION

A. The active ingredient of the GCL shall be natural sodium bentonite. The bentonite
shall be encapsulated between two polypropylene textiles.

The geosynthetic clay liner (GCL) specif ied on the drawings shall be sodium
bentonite with synthetic reinforcing layers.

The minimum bentonite material properties shall be as follows:

The minimum geo-textile backing properties shall be as follows:
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Property ValueTest Method Units
Bentonite Content @ 20%
Moisture Content

Weigh 12" x Roll
Width

1.0 Ibs/sq.ft.

Confined Swell GRI-GCL-1 250 %
Permeability under 5 psi
effective confining pressure

ASTM D5084 5x 10-9 cm/sec

Overlap Seam Permeability
under 5 psi effective confining
pressure

ASTM D5084 5x10.9 cm/sec

Hydrated Internal
Shear Resistance*

ASTM
035.01 .181 .07
(Draft)

10 degrees

* *

Hydrated Internal
Shear Resistance

ASTM
D35.01 .181 .07
(Draft)

500 psi

SECTION 02779 _ GEOSYNTHETIC CLAY LINER

For side slopes steeper than 7H:IV the GCL shall be lock-stitched with high strength
polypropylene thread to provide internal shear strength reinforcing. The internal
shear reinforcing mechanism shall resist failure due to thread pull-out over long-term
creep situations.

The textiles shall be sufficiently porous to allow bentonite flow-through such that the
permeability of the overlap seams is equal to or less than the permeability of the
body of the GCL sheet without the addition of paste bentonite.

The final GCL product shall have the following properties:

*For side slopes less than or equal to 7H:1V
**For side slopes steeper than 7H:1V

The bentonite shall be continuously adhered to both geo-textiles to ensure that the
bentonite will not be displaced during handling, transportation, storage, and
installation, including cutting, patching and fitting around penetrations.

The bentonite sealing compound, granules, or powder used to seal around
penetrations and make repairs shall be made of the same. natural sodium bentonite
as the GCL and shall be as recommended by the GCL manufacturer.

Provide GCL product performance data showing resistance to hydrostatic head
greater than 30 feet, resistance to water migration through overlaps, and resistance
to water migration under the membrane.

2.2 ACCEPTABLE MANUFACTURERS

James Clem Corporation, 234 Gordon Road, Fairmont, GA 30139 - Claymax

2.3

or equal.

EXPERIENCE

\
The manufacturer of the GCL shall have a minimum of 4 years of continuous
experience in the manufacture of similar GCL products. The manufacturer must
demonstrate, by submitting a list of previous projects, a minimum of 10 million
square feet of manufacturing experience of similar GCL products.

The installer of Subcontractor for GCL shall have a minimum of one (1) year of
experience installing GCL or similar products. The installer of Subcontractor for GCL
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SECTION 02779 .- GEOSYNTHETIC CLAY LINER

shall demonstrate by submitting a list of previous projects, a minimum of one (1)
million square feet of GGL.

2.4 MATERIAL WARRANTY

The manufacturer shall provide a five (5) year warranty to the Owner against
manufacturing defects. The warranty shall include defective product found to be not
in compliance with the requirements of this section. The warranty shall include the
supply of the replacement GCL material. The warranty shall not include the cost of
re~installation, defects or failures due to improper installation.

2.5 WORKMANSHIP

The installation Subcontractor shall prov ide a one (1) year warranty for the
workmanship of the GCL installation in accordance with the requirements of these
contract documents and the manufacturer's instructions and recommendations. The
warranty shal l  include repair of  damaged or improperly instal led GCL, or
replacement of material found to be out of compliance with the specifications.

PART 3 - EXECUTION

3.1 EXAMINATION

The Contractor shall inspect all GCL received on-site for damage or defect prior to
installation. Notify the Engineer of any such damage, defect, and wetted or saturated
material before installation.

3.2

The engineer will collect samples of GCL to be installed for conformance testing.

SUBGRADE PREPARATION

The subgrade shall be prepared in a mariner consistent and in accordance with the
requirements in Section 02200.

The subgrade shall be properly compacted so as not to settle and cause excessive
strains in the GCL or other geosynthetic liner materials.

Ensure that rutting or raveling is not caused by installation equipment.

Ensure a surface free of debris, roots, or angular stones larger than 1/2-inch.

3.3 INSTALLATION

GCL Deployment shall, at a minimum, comply with the following:

Handle GCL in a manner to ensure it is not damaged during installation.

g

On slopes, anchor the GCL securely and deploy it down the slope in a
controlled manner.

Weight the GCL with sandbags or equivalent in the presence of wind.

Cut the GCL with a hook blade, scissors, or other approved device. Protect
adjacent materials from potential damage due to cutting of GCL.
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SECTION 02779 - GEOSYNTHETIC CLAY LINER

Prevent damage to underlying layers during placement of GCL.

During GCL deployment, do not entrap in or beneath GCL, stones, trash, or
moisture that could damage GCL.

Visually examine entire GCL surface. Ensure no potentially harmful foreign
objects, such as needles, are present.

Do not place GCL in the rain or at times of impending rain.

Do not place GCL in areas of ponded water.

10. Replace GCL that is hydrated before placement of overlying geomembrane
or approved soil cover.

11. In general, only deploy GCL that can be covered during that day by
geomembrane or approved soil cover.

12. For needle-punched GCLS, add granular or powder bentonite to the
overlapped areas at rate of 1/4 lb. per lineal foot.

13. Face the non-woven or secondary woven carrier geotextile against the soil
or geotextile filter fabric.

14.

15.

Face the woven carrier geotextile against geomembrane.

On the side slopes, run GCL to the bottom of the slope as indicated.

Overlapsz

On slopes, overlap GCL to the manufacturer's match line.

In general, no horizontal seams are allowed on side slopes.

For needle-punched GCLs, apply granular or powder
overlapped area at a rate required by the manufacturer.

bentonite to

At sumps, overlap GCLs at least 1 foot.

At bottom of collection sumps. unroll an extra layer of GCL On top of
previously installed GCL. Avoid placing seams on top of underlying seams.

Overlap GCL onto low-permeability soil at least 5 feet.

Defects and Repairs:

Repair all flaws or damaged areas by placing a patch of the same materials
extending at least 1 foot beyond the flaw or damaged area.

For needle-punched GCLs, add granular or powder bentonite to the
overlapped edges of the patch at a rate of 1/4 lb. per lineal foot.

Interface with other products: Ensure the following when deploying overlying
materials:

GCL and underlying materials are not damaged.
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SECTION 02779 _ GEOSYNTHETIC CLAY LINER

Minimal slippage of GCL on underlying layers occurs.

No excess tensile stresses occur in GCL,

If necessary, approved adhesive can be used to keep overlap seams and
patches in place during placement of overlying materials.

"END OF SECTION"
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SECTION 03200

CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 03300 - Cast-in-Place Concrete

1 .2 STANDARD SPECIFICATIONS

Conform to current ASTM Reference Standards A615, A617, A185, and A497, to
ACI 315 "Manual for Standard Practice for Detailing Reinforced Concrete
Structures;" and to ACI 318 "Building Code Requirements For Reinforced Concrete."

1.3 SUBMITTALS FOR APPROVAL

Prepare and submit to the Engineer reinforcement detailed shop drawings for all
structures, including bar-placement drawings, bar-bending diagrams, and bar lists in
accordance with Section 01300.

PART 2 - PRODUCTS

2.1 REINFORCING BARS

Reinforcing bars shall be deformed bars conforming to ASTM AS 15, grade 60,
including supplementary requirements, or ASTM AS 17, grade 60.

Welded wire fabric or reinforcing mesh shall be 2.9 gauge wire with mesh openings
of six (6) inches square.

PART 3 - EXECUTION

3.1 GENERAL

Ensure that the reinforcement conforms to the requirements as shown on the
Drawings and on approved Shop Drawings.

Locate splices where required for construction. The location of splices may be
altered, subject to approval by the Engineer. Tension welds or mechanical
connections may be used in place of splices and shall conform to the requirements
of ACI 318. Splice synthetic reinforcement in accordance with manufacturers
recommendations.

Splicing bars at additional locations, other than those shown on the Drawings, for
the convenience of the Contractor are acceptable subject to written approval by the
Engineer.

Before reinforcement is embedded in concrete, clean the surfaces of the bars, fabric
and the surfaces of any supports of flaky rust, loose mill scale, dirt, grease, or other
foreign substances that, in the opinion of the Engineer, are objectionable. Heavy
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SECTION 03200 _ CONCRETE REINFORCEMENT

flaky rust that can be removed by firm rubbing with burlap, or equivalent treatment,
is considered objectionable.

Accurately place reinforcement to meet the following tolerances:

The amount of concrete-covering reinforcement in structures shall not
deviate from that specified by more than 1/4 inch if the specified cover is 3
inches or less.

The spacing of reinforcing shall not deviate more than 1/2 inch from the
required spacing.

Secure reinforcement in position so that it will not be displaced during the placing of
the concrete. Exercise special care to prevent any disturbance of the reinforcement
in concrete that has already been placed. Do not field bend or straighten bars to the
extent of permanent set, except as approved by the Engineer or as shown on the
Drawings. Bars bent without approval shall be replaced, at the Contractor's
expense, with approved bars that conform to the Drawings. Do not tack-weld
reinforcing bars except at locations shown on the Drawings or where approved by
the Engineer. All welding of reinforcing steel shall be performed by qualified welders
and welding procedures. Use concrete, metal, or other approved material for chairs,
hangers, spacers, and other supports for reinforcement. Do not allow portions of
such supports to be exposed on concrete surfaces. Unless otherwise shown on the
Drawings, allow at least 1 inch between reinforcement and any anchor bolts, form
ties, or other embedded metalwork.

Welded wire fabric shall be installed in areas as indicated on the drawings. Overlaps
of mesh to be at least six (6) inches. Connecting panels of mesh to be tied together
with 16-18 gauge wire at spacings no greater than four (4) feet and at each corner.

Welded wire fabric shall be installed prior to or maneuvered during concrete
placement to ensure a vertical position between 1/3 to 1/2 the overall thickness of
the slab. This position shall be maintained at all times.

"END OF SECTION"
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 03200 - Concrete Reinforcement

1 .2 REFERENCE STANDARDS

Conform to ACI 318 "Building Code Requirements For Reinforced Concrete" and as
described in this Section.

1.3 SUBMITTALS FOR APPROVAL

Submit concrete mix design in accordance with Section 01300 Submittals at least 14
days prior to concrete work. .

1 .4 SCOPE

Section is applicable to concrete sump ballasts, sump bottoms, cast in place
culverts, gauge footers, and pipe penetration pads.

1.5 QUALITY CONTROL TEST PROGRAM

General

Provide adequate quality control measures to ensure compliance of the
concrete in accordance with the test methods identified below.

The Contractor shall utilize only qualif ied personnel, approved by the
Engineer, to perform designated tests for the Quality Control Program.

Test Methods

Obtain samples and conduct tests in accordance with the test methods
listed below:

Sampling aggregates - ASTM D75.

Sampling fresh concrete - ASTM C172.

Concrete uniformity - ASTM C94, annex Al.

\

Density (unit weight) and yield ASTM C138, except that a 0.25-
cubic-foot container may be used for aggregate sizes up to 1-1/2
inches and a 0.5~cubic-foot container may be used for aggregate
sizes up to 3 inches.

Air content ASTM C231 .

f. Slump - ASTM Cl43.
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SECTION 03300 - CAST-IN-PLACE CONCRETE

Temperature - Determine temperature by placing a thermometer in
the concrete at the time of placement.

Making and curing concrete test specimens in the field ASTM C31

Capping cylindrical concrete specimens - ASTM C617.

Compressive strength of cylindrical concrete specimens ASTM C39
for cast cylinders and ASTM C42 for cores.

Record and submit to the Engineer the results of all Quality Control
Testing for cast-in-place concrete within 24 hours of testing.

PART 2 - PRODUCTS

2.1 GENERAL

Concrete

Use concrete composed of cementitious materials (cement and fly ash),
sand, coarse aggregate, water, and admixtures as specified and approved,
all well-mixed and at the proper consistency. Concrete for the culverts and
the shall have 28~day compressive strength of 3000 psi.

Nominal Maximum Size of Concrete Aggregate

Use coarse aggregate that is as large as practicable, consistent with the
required strength, spacing of reinforcement and embedded items, and
placement thickness requirements of ACI 318 (Sec. 3.33).

Mix Proportions

Suitable strength for concrete shall assure that 100 percent of all test
cylinders meet or exceed the design strength .

Based on the cylinder strength test results, adjust the mix design and
average concrete strength to achieve the required concrete strength that
has suitable workability, impermeability, density, and durability without the
use of excessive cementitious materials. The Contractor will not be entitled
to any additional allowance over the prices bid in the schedule because of
adjustments to the mix proportions.

The net water-cement materials ratio, exclusive of water absorbed by the
aggregates, shall not exceed 0.50.

Consistency

l
Do not add water to compensate for stiffening of the concrete after mixing.
Uniformity of concrete consistency from batch to batch will be required.

The so ump of concrete at placement shall be as follows:

Unless otherwise permitted or specified, the concrete shall be proportioned
and produced to have a slump of 4 in. or less if consolidation is to be by
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Nominal maximum size coarse
aggregate

Total air, percent by volume of
concrete

3/4 inch
1 inch

1 1/2inches

6.0 plus or minus 1
5.5 plus or minus 1
4.5 plus or minus 1

SECTION 03300 .. CAST~IN-PLACE CONCRETE

vibration, and 5 in. or less if consolidation is to be by methods other than
vibration. A tolerance of up to l in. above the maximum indicated shall be
allowed for one batch in any five consecutive batches tested. Concrete of
lower than usual slump may be used provided it is properly placed and
consolidated. The slump shall be determined by ASTM C143.

2.2 CHEMICAL ADMIXTURES

Do not use chemical admixtures that introduce more than 0.001 percent chloride, by
weight of cementitious materials, (do not use calcium chloride admixtures) in
concrete in which aluminum, galvanized metalwork, or steel is to be embedded,

Use an air-entraining admixture in all concrete. The admixture shall conform to
ASTM C260. Use a sufficient amount of the air-entraining admixture to effect a total
air content in the concrete at the placement as shown in table below:

Total Air Content

2.3 WATER

In making and curing concrete and mortar, use water that is free from objectionable
quantities of silt, organic matter, salts, and other impurities, as determined by the
Engineer. Water from the natural wash or operation flows is not improved nor is it
allowed for concrete placement use.

2.4 AGGREGATES

Gradation of Aggregates

Use sand with a gradation that conforms to the limits designated in ASTM
C33 for fine aggregate.

Use coarse aggregate with a gradation that conforms to the l imits
designated in ASTM C33 for size No. 57 coarse aggregate for 1-inch MSA
and size No. 467 for 1-1/2-inch MSA.

2.5 CURING MATERIALS

Wax-base type I and water-emulsified, resin-base type II curing compounds will
conform to the requirements of U.S. Bureau of Reclamation "Specifications for
Concrete Curing Compound," dated October 1, 1980.

CRC-101 curing compound will conform to the requirements of Resources Service
"Specifications for Clear Resin-base Curing Compound, CRC 101 dated January 1,
1981 I

Provide curing compounds of uniform consistency and quality within each container
and from shipment to shipment.
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SECTION 03300 - CAST-IN-PLACE CONCRETE

requirements of ASTM C171

Curing water will meet the requirements of Paragraph 2.05 for water used in mixing
concrete.

2.6 CONCRETE JOINT MATERIAL

Bituminous joint filler will be non-extruding, bituminous-filler type in accordance with
Federal Specification HH-F-341, type 1. The filler will be 15-pound asphalt or coal
tar saturated roofing felt.

Use SynKo-Flex preformed plastic waterstops as manufactured by SynKo-Flex
Products, Inc., Houston, Texas, (713) 963-9403, or approved equal meeting the
requirement of Fed. Spec. SS-S-21 OA, for construction joints in water retaining
structures. Alternatively, PVC waterstops may be used in these joints, only if
approved by the Engineer. Samples of materials and splices shall be submitted to
the Engineer prior to the utilization of the material. The Engineer shall visually
inspect and test the materials and splices, at his option, for compliance to
specification requirements.

PART 3 - EXECUTION

3.1 GENERAL

Locate structures as shown on the Drawings or as otherwise directed by the
Engineer. The sequence of construction of the structures will be subject to the
Engineer's approval. Build structures to the prescribed lines, grades, and
dimensions. The dimensions of each structure as shown on the Drawings will be
subject to modifications as deemed necessary by the Engineer to adapt the
structure to the conditions disclosed by the excavation or to meet other field
changes. No additional allowance above the unit price bid in the schedule will be
made due to the dimensions fixed by the Engineer or any minor modifications or
extensions to adapt the structures to the structure site, as determined by the
Engineer.

Where the thickness of any portion of a concrete structure is variable, vary the
thickness uniformly between the dim shown .

Place construction joints as shown on the Drawings or as required for construction.
Relocation, addition, or elimination of any construction joint will be subject to the
Engineer's written approval. Steel reinforcement will be continuous through
construction joints. Place monolithically wherever possible.

D. Place and attach to each structure all forming timber, metal, or other accessories
necessary for completion as shown on the Drawings. The cost of such work, for
which specific unit prices are not provided in the schedule, will be included in the
price bid in the schedule.

The Contractor shall not permit backfill, loading or traffic of any kind on structures
until the concrete has cured a minimum of seven (7) days, or until 70% of the 28-day
compressive strength has been attained.

The use of ready mixed concrete that has remained onsite after delivery more than
45 minutes shall not be permitted.
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3.2 QUALITY CONTROL CONCRETE TESTING

The Engineer will perform Quality Control testing for cast-in-place concrete which
will include the following tests and frequency of testing performed on randomly
selected test batches:

Tests

Workability/consistency by slump test.

Air content.

Unit weight of fresh concrete.

Temperature of fresh concrete.

Compressive strength of hardened concrete,

Aggregate gradations and moistures.

Frequency of Testing

The Engineer will conduct Quality Assurance tests as required in AI
to maintain concrete consistency. Testing frequency for tests
3.02.A.l.a through 3.02.A.1.f will be a minimum of one test per 50
cubic yards or increment thereof.

No additional payment will be made for Quality Control Testing
Program. All costs for the QC Program as established in these
specifications will be included in the applicable price bid in the
schedule.

3.3 MIXING

General

Mix the concrete ingredients thoroughly in mixers designed to ensure
uniform distribution of all the component materials throughout the concrete
at the end of the mixing period.

Truck Mixers

Equip truck mixers with an accurate water meter that has a dial or digital
indicator located between the supply tank and mixer. Locate a reliable
revolution counter near the water meter that can be readily reset to zero to
record the total number of revolutions of the drum for each batch .

2. Equip mixers with an affixed metal plate that indicates drum volume, for both
mixing and agitating, and maximum and minimum drum rotation speeds.

Continue mixing for not less than 50 revolutions nor more than 100
revolutions of the drum after all the ingredients are in the drum, 5 percent of
the water may be withheld. Use a minimum mixing speed of 12 revolutions
per minute. After mixing is completed, use the equipment manufacturer's
designated agitation speed for additional revolutions. After withheld water is
added, mix at the specified mixing speed for a minimum of 30 revolutions.
Do not exceed the design water content. After a period of agitation, a few
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SECTION 03300 _ CAST-IN-PLACE CONCRETE

drum revolutions at mixing speed will be required just before discharging.

Discharge concrete within 1-1/2 hours after the introduction of mix water and
cementitious materials into the mixer. Include with each concrete batch
derivered from commercial ready-mix plants, a written certificate of batch
component weights and batching time.

3.4 TEMPERATURE OF CONCRETE

The temperature of aH concrete will be between 400 F and 900 F when placed.

If the Engineer determines that weather conditions would cause excessive concrete
temperatures at placement, employ methods to maintain concrete temperatures as
specified. No additional compensation will be paid to Contractor for utilization of
these methods.

3.5 TOLERANCES FOR CONCRETE CONSTRUCTION

General

Perform concrete construction within acceptable tolerances. More than one
tolerance may be for a particular concrete structure, however, the specified
variation for one element of a structure shall not apply if it causes another
element of the structure to exceed its tolerance.

Tolerances not specified or shown on the Drawings for a particular structure
shall be those specified for similar work. Specific tolerances shown on the
Drawings in connection with any dimension shall govern.

Set and maintain concrete forms within the limits necessary to ensure that
completed Work shall be remedied in accordance with Paragraphs 3.09.C
and 3.09.D.

Variations from Specified Lines. Grades, and Dimensions

Variation is defined as the distance between the actual position of the
structure, or any element of the structure, and the specified position for the
structure or the particular element. Plus or minus variations, shown as +,
indicate a permitted actual position up or down and in or out from the
specified position. Variations not designated with a plus or minus indicate
the maximum difference permitted between designated successive points
on the completed element of construction.
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B. Departure from established alignment 1 inch
c . Variation from the plumb or the specified

batter in the lines and surfaces
Exposed, in 10 feet 1/2 inch
Backfilled, in 10 feet 1 inch

D. Variation from the level or from the
grades indicated on the drawings in
slabs, beams, horizontal grooves and
railing offsets

E. Footingsl
1. Variation of dimensions in plan Minus 1/2 inch

Plus 2 inches when formed or, plus
3 inches when placed against
unformed excavation

2. Misplacement or eccentricity 2 percent of the footings width in
the direction of misplacement but
not more than 2 inches

3. Reduction in thickness Minus 5 percent of specified
thickness

F. Variation in the sizes and locations of
slabs

1/2 Inch

SECTION 03300 _ CAST-IN-PLACE CONCRETE

Variations for Specified Lines, Grades, and Dimensions

A. Departure from established alignment 1 inch l

Exposed, in lo feet 1/2 inch
Backfilled in 10 feet 1 inch

Tolerances for concrete surface irregularities are as follows:

Abrupt Irregularities on Formed and Unformed Surfaces are % inch.

Gradual irregularities on Formed and Unformed Surfaces are 1 inch.

Specified position is defined as the lines, grades, and dimensions described
in these Specif ications or shown on the Drawings, or as otherwise
prescribed by the Engineer.

Hardened concrete structures will be checked by the Engineer and will be
subject to inspection and measurement as needed to determine that the
structures are within the tolerances specified.

Repair of Hardened Concrete not within Specified Tolerances

Repair hardened concrete that is not within specified tolerances to bring it
within those tolerances in a manner approved by the Engineer. Repair
concrete only after consultation with the Engineer regarding the method of
repair. Notify the Engineer when the repair will be made.

1

Grind concrete surfaces exposed to view so that no aggregate particles are
exposed more than 1/4 inch in cross-section at the finished surface. Where
grinding has caused, or will cause, exposure of aggregate particles greater
than 1/4 inch in cross-section at the finished surface, excavate concrete and
provide new concrete.

When concrete placements result in hardened concrete that does not meet specified
tolerances, submit to the Engineer upon request an outline of all preventative
actions, such as modifications to forms, modified procedure for setting screeds, and
different finishing techniques, to be implemented by the Contractor to avoid repeated
failures. The Engineer reserves the right to delay concrete placements until the
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SECTION 03300 _ CAST-IN-PLACE CONCRETE

Contractor implements preventative actions approved by the Engineer. All costs
associated with the delay shall be at the expense of the Contractor, to include any
schedule impact costs that may result during the implementation of corrective
actions.

3.6 PREPARATIONS FOR PLACING

General

1 Do not place concrete until all formwork, installation of embedded items, and
preparation of placement surfaces have been approved by the Engineer.

Ensure that all surfaces of forms and embedded materials are free from
curing compound, dried mortar from previous placements, and other foreign
substances before the adjacent or surrounding concrete placement is
begun.

Before beginning concrete placement, supply a sufficient number of properly
operating vibrators and operators and additional replacement vibrators, as
approved by the Engineer. The Engineer may delay the start of the concrete
placement until the number of available working vibrators is acceptable.

Foundation Surfaces

AI! surfaces upon or against which concrete is to be placed shall be free
from frost, water, mud, debris, oil, objectionable coatings, and loose, semi-
detached and unsound fragments regardless of their degree of anchorage.

Earth and rock foundations shall be damp when concrete is placed.
Nonporous earth subgrades shall be moist to a depth of 1 inch, and free-
draining subgrades shall be moist to a depth of 3 inches. Rock will be moist
with no standing water present.

3.7 PLACING

General

Prepare surfaces upon or against which concrete is to be placed as
specified or as directed by the Engineer. Take precautions necessary to
prevent damage or deterioration of the foundation.

Do not retemper concrete. Waste all concrete that has become too stiff for
proper placement.

Do not place concrete in standing water except with Engineer's written
permission. Do not place concrete in running water or subject it to running
water until hardened.

1

Deposit concrete as nearly as practical in its f inal position and in so
depositing there shall be no vertical drop greater than 5 feet, except where
suitable equipment is provided to prevent segregation and where specifically
authorized by the Engineer. Do not allow the concrete to flow in such a
manner that the lateral movement will cause segregation of the coarse
aggregate from the concrete mass. Employ methods and equipment for
depositing concrete in forms that minimize clusters of coarse aggregate.
Scatter clusters that occur before the concrete is vibrated .
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SECTION 03300 - CAST-IN-PLACE CONCRETE

Place all concrete, except concrete placed on unformed slopes, in horizontal
layers, The depths of vibrated layers shall not exceed 24 inches. The
Engineer may require lesser depths of layers where concrete cannot
otherwise be placed and consolidated in accordance with these
Specifications. Make all construction joints that intersect exposed concrete
surfaces straight and level or plumb except as shown otherwise on the
Drawings.

When consolidating concrete which is placed over formed openings after the
delay period has elapsed and placement resumes, adequately consolidate
at the interface of the fresh concrete and the underlying plastic concrete.
The vibrator shall repeatedly penetrate and thoroughly reconsolidate the
upper portion of the underlying concrete which was placed before the delay.

Avoid cold joints when placing concrete in any part of the Work. A cold joint
is an unplanned joint resulting when a concrete surface hardens before the
next batch is placed against it. In the event of equipment breakdown or
other unavoidable prolonged interruption of continuous placing, when
unconsolidated concrete may harden such that later vibration will not fully
consolidate it, immediately consolidate the concrete to a stable and uniform
slope. If delay of placement is then short enough to permit penetration of the
underlying concrete, resume placement with thorough penetration and
revibration of the concrete surface placed before the delay. If concrete
cannot be penetrated with a vibrator, treat the cold joint as a construction
joint, if  the design requirements are such that a construction joint is
practicable. If a construction joint will impair the structural integrity, as
determined by the Engineer, repair the concrete as determined by the
Engineer. Repairs in some instances shall include removal of all or a portion
of the previously placed concrete. The Contractor shall not be entitled to any
payment for the removal and replacement work required nor the materials
utilized.

Do not place concrete in rain sufficiently heavy or prolonged to wash mortar
from concrete or to result in a cold joint.

Transportation of Concrete

Use methods and equipment for transporting concrete from the batch plant
to its final placement that do not cause measurable segregation of coarse
aggregate or slump loss exceeding 2 inches.

Use buckets, chutes, conveyors, or concrete pumps to deposit concrete as
near as practical to its final position. Do not use aluminum pipe or aluminum
chutes to deliver concrete. Use concrete buckets capable of promptly
discharging the concrete, and a dumping mechanism capable of
consecutively discharging at one location small portions of concrete from a
full bucket. Use buckets and conveyors designed for attaching drop chutes
or tremies to deposit concrete whenever concrete must be dropped more
than 5 feet from the bucket to the placing surface.

Use buckets, chutes, hoppers, pumps, transit mix trucks, and other
equipment that readily handles and places concrete of the specified slump.
Replace inadequate transporting equipment, as determined by the engineer,
with acceptable equipment.

Consolidation of Concrete
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Consolidate concrete to remove all undesirable air voids from the concrete,
including air voids tapped against the forms and construction joints, to
eliminate rock pockets and honeycomb areas, and to force the concrete
snugly against all surfaces of forms, construction joints, and embedments.
Additional effort may be required to adequately consolidate concrete
adjacent to construction joints and sloping surfaces. Such additional effort
shall be at the Contractor's expense.

Use immersion-type vibrators, in nearly vertical position, to consolidate
concrete. The vibrating head shall penetrate and revibrate the concrete in
the upper portion of the underlying layer. Avoid contact of the vibrating head
with embedded items and with formed surfaces that will later be exposed to
view. Do not place concrete upon previously placed concrete that has not
been thoroughly consolidated.

Operate immersion-type vibrators at speeds of at least 7,000 revolutions per
minute when immersed in concrete. Immediately replace improperly
operating vibrators with acceptable vibrators.

3.8 JOINTS

Construction Joints

A construction joint is a planned joint where two placements of concrete
meet, across which development and maintenance of bond are required,
and through which any reinforcement that may be present is not interrupted.
Roughen all construction joints and remove all laitance in preparation for
adjoining concrete. Methods of roughening the surface and removing
laitance may include mechanical abrasion, bus hammering, sandblasting,
acid etching, or high-pressure waterjetting of hardened (not green) concrete,
all methods are subject to the approval of the Engineer.

Thoroughly clean construction joint surface of loose or defective concrete,
coatings, sand, curing compound, and other foreign material.

After this initial cleanup and at the last opportunity before placing concrete,
thoroughly wash the concrete surface with water or air-water jets, and
uniformly surface-dry. Take precautions necessary to preclude damage
andlor deterioration of the foundational material when using air-water jets.

All construction joints shall require adequate bond. After cleaning, before
new concrete is placed, vertical joints shall be thoroughly wetted. Prior to
placement of concrete in walls, the bottom construction joint must be
slushed with one to two inches of neat cement grout. The neat cement grout
shall have a water-cement ratio less than or equal to that of the concrete
and a consistency similar to thick paint. The fresh concrete shall be placed
before the grout has attained its initial set. The bottom two inches of the
forms and bulkheads shall be caulked or otherwise made liquid tight to
prevent leakage of the neat cement grout.

Install Synko-Flex or equal waterstops in construction joints in water
retaining structures installed in accordance with the manufacturer's
recommendations.

3.9 FINISHES AND FINISHING
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SECTION 03300 _ CAST-IN~PLACE CONCRETE

material or concrete.

Floated finish may be performed by use of hand- or power-driven equipment. Stan
floating as soon as the screened surface has stiffened sufficiently and perform as
long as necessary to produce a surface that is free from screed marks and uniform
in texture. Tool edges of entrance slabs and other joints and edges, where shown on
the Drawings or as directed by the Engineer.

Formed concrete surfaces shall be within the variations for lines, grades, dimensions
and tolerances identified in Tables 03300-2 and 03300-3. Repair finished concrete
that is not within the specified tolerances in accordance with Paragraph 3.15.

Slope exposed surfaces for drainage where shown on the Drawings or as directed.
Slope for drainage surfaces that will be exposed to the weather and that would
normally be level. Slope narrow surfaces, such as tops of  walls and curbs
approximately 3/8 inch per foot, slope broader surfaces, such as slabs and decks
approximately 1 percent, unless the use of other slopes or level controls is indicated
on the Drawings or is directed by the Engineer.

3.10 PROTECTION

Protect fresh concrete from rain, hail, sleet, or snow to prevent erosion of the
concrete whenever such precipitation, either periodic or sustaining, is imminent or
occurring. When precipitation or freezing weather appears imminent, immediately
make ready at the placement site all materials that may be required to protect fresh
concrete. The Engineer may delay placement of concrete until adequate provisions
for protection against weather are made with no additional payment or time
extension.

Protect fresh concrete surfaces from contamination and foot traffic until the concrete
has hardened. Protect hardened concrete surfaces against damage from foot traffic
and other construction activity by covering with protective mats, plywood, or by other
effective means, as approved by the Engineer.

Keep concrete curing membranes intact and maintain other curing materials and
processes as necessary to assure continuous curing for the minimum specified
curing time. Protect curing membranes and use other curing methods as described.

3.11 CURING

General

1. Furnish all materials and perform all work required for curing concrete.

Cure exposed vertical surface of the upstream facing elements and the
exposed surfaces of the downstream facing elements either by water or by
the use of wax-base or water-emulsified, resin-base curing compound.
Apply the curing compound with rollers or by spraying, provided that shields
are used to protect all surfaces not required to receive curing compound,
The curing compound shall be white. Cure other surfaces of the upstream
and downstream facing elements by water.

Cure all other concrete either by water curing or by using wax-base or
water-emulsif ied, resin-base curing compound, except as otherwise
provided below.

Treat all concrete surfaces as specified to prevent loss of moisture from the
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concrete until the required curing period has elapsed or until immediately
before placement of other concrete or backfill against those surfaces. Allow
only suf f icient t ime to prepare construction joint surfaces between
discontinuance of curing and placement of adjacent concrete.

Remove forms within 24 hours after the concrete has hardened sufficiently
to prevent structural collapse or other damage. Where required, repair all
surface imperfections immediately after form removal and before curing.
Complete surface repairs within 2 hours after form removal and immediately
start curing by the applicable method specified. Keep concrete surfaces
continuously moist after form removal until initiation of curing.

Concrete shall be water-cured for a minimum of 14 days from the time the
concrete is placed.

Apply wax-base or water-emulsified, resin-base compound to designated
concrete surfaces to provide a water-retaining film. Reapply the curing
compound as necessary to maintain a continuous, water-retaining film .on
the surfaces for 14 days.

Apply CRC-101 curing compound as approved by the Engineer to
designated concrete surfaces to provide a water-retaining film. Reapply the
curing compound as necessary to maintain a continuous, water-retaining
film on the surfaces for 14 days.

Apply curing materials to all exposed concrete surfaces, including, spillways,
diversion channel inlet structure and grouted riprap.

3.12 REPAIR OF CONCRETE

General

Repair concrete in accordance with this paragraph, Paragraph 3.09, and
Bureau of Reclamation "Standard Specifications for Repair of Concrete,"
dated January 4, 1982.

Repair minor form surface damage, such as sack rubbing Or
surface grinding, within 2 hours after form removal. Complete dry
packconcrete replacement less than 10 inches thick, and Portland
cementmortar repairs within 7 days of  the original concrete
placement. Use approved epoxy-resin bonding systems for any
repairs on concrete less than 10 inches thick. Perform repairs
involving epoxy-resin bonding systems after 7 days and before
60 days from the original placement. Complete replacement
of concrete over 10 inches thick and all other repairs within 60 days
after the original placement.

"END OF SECTION"
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SECTION 05400

MISCELLANEOUS METAL

PART 1 _ GENERAL

1.1 RELATED WORK

Section 03300 Cast-in-place Concrete

Section 02714 Drainage and Collection Piping

1 .2 SCOPE

This Specification covers all labor, materials, equipment, and services necessary to
provide the miscellaneous metals as indicated on the drawings.

The extent of miscellaneous metal work is shown on the drawings, and includes
items fabricated from iron and steel shapes, plates, bars, strips, tubes, pipes, and
castings which are not a part of the structural steel or other metal systems in other
sections of these Specifications.

The types of miscellaneous metal items include, but are not limited to, the following:

Miscellaneous steel trim and embedments

1.3

Anchor, flange, and lid bolts

Sump Lids

REFERENCE STANDARDS

Reference to Standard andlor Specifications herein shall be interpreted to mean the
latest revisions unless noted otherwise. The following abbreviations may appear in
the specification:

AISC Manual of Steel Construction

AISC

ASTM

AWS

Structural Steel Detailing

American Society for Testing Materials

American Welding Society

Federal Specifications

The following Standards shall be made a part of this Specification:

AISC Manual of Steel Construction

FS

AISC Structural Steel Detailing

ASTM AS Standard Specification for General Requirements for Rolled
Steel Plates, Shapes, Sheet Piling and Bars for Structural
Use
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SECTION 05400 .. MISCELLANEOUS METAL

ASTM A27 Standard Specification for Steel Castings, Carbon, for
General Application

ASTM A36 Standard Specification for Structural Steel

ASTM A47 Standard Specification for Ferritic Malleable iron Castings

ASTM 53 Standard Specification for Pipe, Steel, Black and
Dipped, Zinc-Coated, Welded and Seamless

Hot-

ASTMA108 Standard Specification for
Finished, Standard Quality

Steel Bars, Carbon, Cold

ASTM A307 Standard Specification for Carbon Steel, Bolts and Studs,
60,000 psi Tensile Strength

1 0 . ASTM A366 Standard Specification for Steel, Sheets, Carbon, Cold-
Rolled, Commercial Quality

11. ASTM A501 Standard Specification for Hot-Formed
Seamless Carbon Steel Structural Tubing

Welded and

12 . ASTM A512 Standard Specification for Cold-Drawn Butt Weld Carbon
Steel Mechanical Tubing

13. ASTM A525 Standard Specification for General Requirements for Steel
Sheet, Zinc Coated (Galvanized) by the Hot-Dip Process

1 4 . ASTM A526 Standard Speciflcation for Steel
(Galvanized) by the Hot-Dip Process

Sheet Zinc Coated

15. ASTM A563 Standard Specification for Carbon and Alloy Steel Nuts

16. ASTM A568 Standard Specification for Steel Sheet, Carbon and High-
Strength, Low Alloy, Hot-Rolled and Cold-Rolled

1 7 . ASTM A569 Standard Specification for Steel, Carbon (0.15 Max
Percent). Hot-Rolled Sheet and Strip Commercial Quality

18. AWS D1.1 Structural Welding Code Steel

19. AWSQCI Standard and Guide for Qualification and Certification of
Welding Inspectors

Permission for deviation from these standards and/or specifications must be
approved in writing by the Engineer in advance.

1 .4 SUBMITTALS

\

The Contractor shall submit shop drawings, bolt and anchoring material schedules,
and manufacturer's data sheets, to the Engineer for approval, prior to fabrication or
installation in accordance with Section xxxx.

PART 2 - PRODUCT
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SECTION 05400 - MISCELLANEOUS METAL

2.1 METAL SURFACES

For the fabrication of miscellaneous metal work which will be exposed to view, use
only materials which are smooth and free of surface blemishes, including pitting,
seam marks, roller marks, rolled trade names, and roughness. Remove such
blemishes by grinding or by welding and grinding prior to cleaning, treating, and
application of surface finishes, including zinc coatings.

2.2 MISCELLANEOUS STEEL

Structural steel shapes, plates, and bars shall conform to ASTM A36.

Cold-finished carbon steel bars shall conform to ASTM Al 08.

Hot-rolled carbon steel sheet and strip shall conform to ASTM A569.

Cold-rolled carbon steel sheets shall conform to ASTM A366.

Galvanized carbon steel sheets shall conform to ASTM A526 with zinc coating
conforming to ASTM A525, G90.

Cold-drawn carbon steel tubing shall conform to ASTM AS 12.

Carbon steel pipe shall conform to ASTM A53, Grade A, Scheduie 40, unless noted
otherwise. Pipe shall be black finish unless noted as galvanized.

Stainless steel bolts, bars, or batten strips shall conform to ASTM designations
A193/193M, A700, A666, G33, and A540/A540M.

2 . 3 ANCHORS

Anchor bolts 3/4-inch and larger shall conform to ASTM A36 threaded bars, with
nuts conforming to ASTM A563, Grade A heavy hexagon.

Anchor bolts smaller than 3/4 inch shall conform to ASTM A307, Grade A, with
hexagon heads, with nuts conforming to ASTM A563, Grade A hexagon.

Unless otherwise indicated on the drawings, fabrication details for all anchor bolts
shall conform to ASTM A307.

Threaded-type concrete inserts shall be galvanized ferrous castings, item ally
threaded to receive 3l4" diameter machine bolts, either malleable iron shall conform
to ASTM 4M A47, or cast steel complying with ASTM A27.

2 . 4 BOLT FASTENERS

The installation of flanged fittings, batten strips, pipe bands, and miscellaneous
metalwork may require the use of stainless steel bolts if encapsulation is not
feasible. In such cases, bolts shall be selected within ASTM standards. The use of
stainless steel bolts will be determined in the field by the Engineer based on job
conditions.

Galvanized bolts as specif ied in paragraph 2.03 may be used in most cases,
provided a corrosive environment is not expected, encapsulation can be achieved,
or the Engineer's approval is obtained.

2.5 SUMP LIDS
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SECTION 05400 _ MISCELLANEOUS METAL

Metal sump lids shall be 4.75 feet x 3.5 feet in overall dimensions, or within available
standard sizes. Prefabricated sump lids may be used upon Engineer approval of
product data cut-sheet. Shop fabricated sump lids may be used upon Engineer
approval of shop drawings. The thickness and general configuration shall meet the
requirements of the precast concrete utility box as specified on the construction
drawings and construction specifications.

2.6 WELDING ELECTRODES

Welding electrodes shall be E~7OXX low-hydrogen type.

PART 3 - EXECUTION

3.1 FABRICATION

General fabrication shall be in accordance with AISC and AWS requirements.
Finished work shall conform to the tolerances set forth in these specifications and
shall be sufficiently accurate to permit field erection without reaming and with only a
moderate amount of drifting.

Fabrication tolerances shall be as specified in AISC Code of Standard Practice, and
ASTM AS.

All material shall be free of serious deformation, bends, twists or kinks. Straightening
of damaged material shall not be permitted except where specifically approved in
writing by the Engineer.

When shop inspected, at least 2/3 of the number of holes in any group shall admit
the bolts at right angles to the plane of the connection, otherwise the piece shall be
rejected. When 2/3 or more of the number of holes in the group admit the bolts, the
remaining holes shall be corrected as follows:

Holes unfair by less than 1/16" shall be reamed to admit the bolt.

Holes unfair by more than 1/16" shall be filled with weld metal, ground
smooth and drilled to admit the bolt for substation structures only. For other
structures, this repair process shall require prior written approval of the
Engineer.

Slotted holes shall not be permitted unless approved by the Engineer or
indicated on the contract drawing.

Filler, splice and stiffener plates shall have full surface contact, with all beads, burrs
and other deformations removed along the edges and around the holes in the
plates.

All work points indicated on the contract or detail drawings shall be adhered to in the
fabrication.

Material wrongly fabricated so that its erection in the field necessitates extra work,
shall be the responsibility of the Vendor, and he shall pay for the entire cost of
correction of shop errors and for the replacement of wrongly fabricated materials.
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SECTION 05400 - MISCELLANEOUS METAL

the drawings. Sleeves and anchor plates shall be provided where they are indicated
on the drawings. Unless otherwise indicated on the drawings, fabrication details for
anchor bolts shall comply with ASTM A307.

Anchor bolt assemblies, except for the lower 12 inches or bottom threads, shall be
hot-dip galvanized after fabrication, top threads being undercut to provide a
tolerance equal to ANSI Class 2A. The lower end of the assembly, including bottom
threads, nuts, washers, and plates shall be prime painted after final shop fit up. Each
bolt without a sleeve shall be furnished with two nuts and sufficient threads to permit
a nut to be installed on each side of the concrete form or template.

Embedded materials shall be accurately fabricated and assembled. Warped or bent
sections, which do not fit into the concrete forms as required, shall be replaced with
suitable material. All materials embedded in concrete shall be galvanized after
fabrication except steel framing members, reinforcing steel, base-plates, concrete
anchors, and pipe hanger supports.

3.2 WELDING

General

All welding operations shall be done in accordance with AWS DI .1
requirements without exception. Welding procedures, and welders welder
operators shall be qualified and certified in accordance with AWS DI .1. All
records shall be on file and available for review by the Engineer with
appropriate reasonable notice.

Each weld shall be uniform in width and size throughout its fol! length. Each
layer of welding shall be smooth and free of slag, cracks, pinholes and
undercut, and shall be completely fused to the adjacent weld beads and
base metal. In addition, the cover pass shall be free of coarse ripples, high
crown and deep ridges or valleys between beads.

Butt welds shall be slightly convex, of  uniform height and have full
penetration.

Fillet welds shall be of specified size with full throat and the legs of uniform
length. All craters are to be filled to develop full throat dimension throughout
the length of the weld.

5. Seal welds shall have full contour weld beads, or in the case of corner
welds, a full throat and legs.

All welds shall be chipped and wire brushed to remove all flux, scale and
spatter, prior to galvanizing, metalizing or painting.

All exposed welds shall be ground smooth, without reducing weld strength
or required cross-section, prior to galvanizing, metalizing or painting.

Repair chipping or grinding of welds shall be done in such a manner as not
to gouge, groove or reduce the base metal thickness.

All unsatisfactory welds shall be removed by chipping, grinding or arc air
with grinding clean up methods.

3.3 PROTECTIVE COATINGS
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SECTION 05400 - MISCELLANEOUS METAL

AH metal members, including connection plates, brackets and hangers, shall be
commercially blast cleaned after fabrication in accordance with SSPC-5P6. Cleaned
steel shall be galvanized or painted as specif ied in the contract and/or this
specification after fabrication _

All exposed metal including, but not limited to. handrails and batten strips shall be
primed upon completion and acceptance by the Engineer prior to metal fabrication.

Metal bolts, flange rings, and bands may require encapsulation by asphalt mastic or,
HDPE liner patches to protect from corrosion. Encapsulation shall be at the
Engineer's discretion.

The selection and use of galvanized metals shall be in accordance with the ASTM
standards and the requirements set forth in the Contract Documents.

3.4 WORKMANSHIP

Use materials of the type, size, and thickness shown or if not shown of the required
type, size, and thickness to produce adequate strength and durability of the finished
product for the intended use. Work to the dimensions of fabrication and support.

Form exposed work true to line and level with accurate angles and surfaces and
straight, sharp edges. Ease exposed edges to a radius of approximately 1/32"
unless otherwise shown. Form bent metal corners to the smallest radius possible
without causing grain separation or otherwise impairing the work.

Weld corners and seams continuously and in accordance with the recommendations
of AWS. Grind exposed welds smooth and flush to match and blend with adjoining
surfaces.

Form exposed connections with hairline joints, which are flush and smooth, using
concealed fasteners wherever possible. Use exposed fasteners of the type shown,
or if not shown, use fillips flat-head (counter-sunk) screws or bolts.

Provide for anchorage of type shown, coordinated with supporting structure and the
progress schedule. Fabricate as required to provide adequate support for the
intended use of the work.

Cut, reinforce, drill, and tap miscellaneous metal work as may be required to receive
finish hardware and similar items of work.

G. Use hot-rolled steel bars for work fabricated from bar stock, unless work is indicated
to be fabricated from cold-rolled or cold-finished stock.

3.5 QUALITY CONTROL

A. Comply with the provisions of the applicable codes and standards.

B. Fabricate and install miscellaneous metal following quality control procedures
developed and implemented in accordance with Section 01400.

The supplier and installer shall provide visual inspection of all shop welds and shall
correct all defective welds in accordance with the referenced AWS code. Personnel
performing visual inspection of welds shall be qualified and certified in accordance
with AWS QCI.
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SECTION 05400 - MISCELLANEOUS METAL

fabrication to ensure proper fluting of the work.

The Contractor shall furnish inserts and anchoring devices which must be set in
concrete masonry for the installation of miscellaneous metal work. Provide setting
drawings, templates, instructions, and directions for installation of anchorage
devices.

"END OF SECTION"

\
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1.0 INTRODUCTION

1.1 SCOPE OF THIS DOCUMENT

This Construction Quality Assurance Plan (CQA Plan) applies to the provision of Construction

Quality Assurance (CQA) services for the manufacture and installation of geosynthetics components

and the supply, placement and compaction of soils components of systems to construct the

evaporation impoundments. In particular, this CQA Plan has been prepared on behalf of Gila Bend

Power Partners, L.L.C. the Owner of the Gila Bend Power Project located in Gila Bend, Arizona for

specific application to the construction of an evaporation impoundment and lining systems. Industrial

Power Technology of Santa Rosa, California has prepared this CQA plan.

This CQA Plan addresses the construction of the geosynthetics. soils components. and mechanical

components of the evaporation impoundments. This specifically includes a bottom barrier layer

consisting of a Geosynthetic Clay Liner (GCL) and a top Leachate Collection and Recovery System

(LCRS) barrier layer consisting of a primary 80-mil HDPE liner, a drainage net, and a secondary 60-

mil HDPE liner.

activities described in this document. This CQA Plan therefore outlines in detail the CQA procedures

that are to be prov ided and shall be considered in conjunction with the project plans and

specifications. Any conflict between the requirements of this document and the plans and

specifications shall be reported to the Engineer, for clarification or adjudication, as required. In

general, however, the requirements of the specifications shall prevail.

Significant care must be applied to the monitoring and documentation of the

1.2 DEFINITION: QUALITY CONTROL VS QUALITY ASSURANCE

There is often considerable confusion between the meanings of quality control and quality

assurance. This plan refers to the provision of quality assurance, in this case specifically referring to

the CQA of the soils and geosynthetics comprising the evaporation impoundments and LCRS

systems. In the context of this document:

Qualitv Control refers to those actions taken by the Contractor (including those parties

charged with the manufacture, fabrication, and installation of the geosynthetics materials.

and the placement and compaction of the soils materials, which provide a means to

determine and sometimes quantify the characteristics of the product. The results of a quality

control program are compared to the Specifications or other contractual or regulatory
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requirements. During each aspect of the handling of these materials, quality control shall be

provided by the manufacturer, supplier, fabricator, or installer of geosynthetics or by a any

agreed combination of the foregoing.
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2.0 PARTIES TO THE WORK

The successful completion of the production and installation of the LCRS systems is dependent on

the interaction and cooperation of many parties. The following parties are represented in the project.

Enqineer. The Engineer for this project is Industrial Power Technology of Santa Rosa, CA,

Earthworks Contractor. The Earthworks Contractor is responsible for the mass earthworks

necessary for the development of final slopes, and preparation of the liner. Additional site

grading associated with the storm water management structures and other site provisions

are also included in the Earthworks Contractor's responsibilities.

Geosvnthetics Manufacturer.

geomembranes and geotextiles.

The Manufacturer(s) of the geosynthetics, including the

• Geosvnthetics Installer. The Geosynthetics Installer is responsible for the field handling,

storing, placing, and protection of the geosynthetic components of the evaporation

impoundments.

CQA Consultant. The CQA Consultant is responsible for the monitoring and documentation

of the activities of the Earthworks Contractor and the Geosynthetics Installer. The CQA

Consultant may also monitor and document the quality control practices of the Manufacturer

during production of the geomembranes for the project.

• Geosvnthetics Laboratory. The Geosynthetics Laboratory is the party, independent of the

Geosynthetics Manufacturer or Installer, that is responsible for the laboratory testing

program carried out to determine the materials' conformance to the Specifications.

\

Soils Laboratory. The Soils Laboratory is a party, independent of the Earthworks Contractor,

that is responsible for the laboratory testing program carried out to determine the soil

materials' conformance to the Specifications. In addition, quality control testing may be

conducted to determine the as-compacted conditions of the soil materials for conformance

with the Specifications. The CQA Consultant is responsible for the selection of samples

from the site, and shipping them to the Soils Laboratory.

• Owner. The Owner is Gila Bend Power Partners, L.L.C.
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Responsible Requlatorv Agencies. The Responsible Regulatory Agency for the design and

construction of the evaporation impoundment is Arizona Department of Environmental

Quality (ADEQ).
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3.0 CQA CONSULTANT

The CQA Consultant is responsible for the provision of construction quality assurance services for

the installation of the lining system. The personnel of the CQA Consultant include:

CQA Project Director. The CQA Project Director shall be a registered professional engineer

(P.E.) in the Arizona and is responsible for all of the activities of the CQA Consultant. Duties

include reviewing all on-site activities, laboratory test results and directly addressing any

deficiencies that are encountered. In addition, the CQA Project Director will make periodic

site visits to review the operations and progress.

CQA Field Manager. The on-site representative of the CQA Consultant, the CQA Field

Manager, l iaises directly with the designated Gi la Bend Power Partners, L.L.C.

representative, the Earthworks Contractor. and the Geosynthetics Installer, and supervises

all CQA Monitors on site, if any.

CQA Field Monitors. The CQA Field Monitors assist the CQA Field Manager with the

provision of monitoring and documentation of the activities of the Earthworks Contractor and

the Geosynthetics Installer. CQA Field Monitors may not be required.

The specific functions and responsibilities of these personnel are presented in the following sections.

3.1 CQA PROJECT DIRECTOR

The CQA Project Director is the professional engineer in direct charge of the CQA program and

certifies the work for submittal to the regulatory agency, In particular, the CQA Project Director:

Reviews the design, plans and specifications for the project.

Reviews the CQA Plan for the project and ensures that any project specific revisions are

incorporated into the Specifications.

Administers the CQA program including: the supervision of the on-site personnel, daily

review of progress with the CQA Field Manager, review of all daily and weekly reports,

review and interpretation of all laboratory test data, and engineering review of any aspects of

the liner system during installation.
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Attends the pre-construction meeting and other meetings on request.

Periodically visits the site to review progress and to provide quality control of the COA

program,

Reviews any changes to the design, Plans, or Specif ications necessitated by f ield

conditions, and reports any recommendations to the on-site representative.

Prepares, with the CQA Field Manager, the final report of the CQA program.

3.2 CQA FIELD MANAGER

The CQA Field Manager is the full-time on-site representative of the CQA Consultant. The CQA

Field Manager:

Performs site visits, as required, to the geomembrane manufacturing facility, if possible

during the production of the geomembrane materials to be installed at the site.

Serves as the on-site representative of the CQA Consultant and supervises all other CQA

personnel.

Reviews the personnel qualifications of the Geosynthetics Installer for conformance to the

CQA requirements.

Reviews the CQA Plan, project Plans, and Specifications for the site, and ensures that all

CQA personnel are fully informed of the requirements of the work.

Assigns the daily responsibilities of all CQA personnel to ensure that all relevant activities of

the Earthworks Contractor and the Geosynthetics installer are monitored and documented.

Reviews all daily reports by all CQA personnel and prepares his own daily reports and

weekly summary reports.

Attends all site progress meetings as required plus any CQA-specific meetings necessary to

review the installation and CQA activities.

Collects, collates, and rev iews the documentation prov ided by the Geosynthetics

Manufacturers and the Geosynthetics Installer relevant to the materials and the installation

operations.
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Collects, collates and reviews the documentation provided by the suppliers of the soils

materials to be used as components of the LCRS systems.

Selects sample locations for conformance testing of all soils and soil admixtures in

accordance with the frequencies and test requirements specified. forwards these samples to

the Soils Laboratory, and reviews all results for conformance and acceptability.

Selects sample locations for conformance testing of all geosynthetics in accordance with the

frequencies and test requirements specified. forwards these samples to the Geosynthetics

Laboratory and reviews all results for conformance and acceptability.

Notes any on-site activities that could result in damage to the system.

When necessary, designates another of the on-site CQA personnel to act on his behalf

whenever he is absent from the site, to ensure continuity during operations.

Prepares, with the CQA Project Director, the final report of the CQA program.

In addition, the CQA Field Manager regularly reports on both, a verbal basis and through periodic

submittal of the daily and weekly CQA reports, to the designated Gila Bend Power Partners L.L.C.

representative to ensure that any problems are identified on a timely basis and acted on to minimize

any potential negative effects.

3.3 CQA FIELD MONITORS

A sufficient number of CQA Field Monitors shall be assigned to the site to ensure that the activities of

the Earthworks Contractor and the Geosynthetics Installer are adequately monitored and

documented.

monitoring role in addition to supervising the other personnel and at any given time, may serve as

the only Field Monitor on site. The activities to be monitored and duties to be carried out within the

scope of the overall CQA program include:

Depending on the scope of the work, the CQA Field Manager shall serve in a

Geosynthetics materials logistics, including delivering and unloading, stockpiling, protecting,

and on-site transporting prior to deployment.

Examination of all soils and soil admixtures delivered to the site for use as a component of

the LCRS systems and collection of samples for laboratory testing for conformance to the

Specifications.
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Monitoring of the deployment of all geomembranes and geotextiles (including monitoring all

geosynthetics for damage or flaws, marking any such areas for repair, and monitoring all

geotextiles for cleanliness before deployment): and documenting the location, size, time. and

date of these activities.

Monitoring and documenting the seaming and joining of all geomembranes.

Performing a final walk-over of all completed areas before deployment of the next layer. to

ensure that all flaws and/or damage have been identified, repaired, tested, and passed.

Monitoring and documenting all soils and soil admixtures used in the LCRS systems to

ensure that the correct materials are used: specified thicknesses are maintained; and proper

compaction, if required, is undertaken to achieve minimum required densities, as determined

through in situ testing.

Noting and documenting any on-site activities that could result in damage to the system and

reporting to the CQA Field Manager so that corrective action can be expedited.

Monitoring and documenting the excavation geosynthetics placement, backfilling, and

compaction (and testing. if required) of all anchor trenches and berms.

1
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4.0 MEETINGS AND SITE VISITS

Meetings of all parties involved with the installation of the liner systems are required at various times

during the program, to establish work schedules, resolve problems, and generally maintain good

lines of communication. These are outlined in the following sections.

4.1 PRE-CONSTRUCTION MEETING

The Pre-construction Meeting is held in advance of the start of construction, to introduce all parties

and resolve any particular issues prior to the commencement of work and to establish the

requirements for construction quality assurance.

The CQA Plan shall be made available to all parties. and the particular requirements for testing and

repair of the geosynthetics shall be highlighted.

In addition, the following points shall be discussed:

The standards for quality control procedures used for the geosynthetics shall be discussed in

the context of the CQA Plan and a methodology for review and acceptance agreed between

the CQA Consultant and the Geosynthetics Installer.

The Earthworks Contractor's and the Geosynthetics Installer's schedules.

c Assignment of the responsibilities to each party, and confirmation that the personnel

provided shall be sufficient to meet these requirements.

The timing and distribution of reports shall be confirmed for both work schedules and CQA

documentation.

The lines of authority and communication shall be determined.

Either as part of the Pre-construction Meeting, or separately, additional topics pertinent to the CQA

program should be discussed between the CQA Consultant, the Earthworks Contractor and the

Geosynthetics Installer, including:

A site walk-around to determine the status of sub-grade preparation and to review material

storage locations on site.
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• The methods of deployment for geotextiles and geomembranes.

Reviewing the repair procedures that will be required for different types of flaws or damage.

and the requirements for seaming, testing, monitoring and documentation of all repairs.

Reviewing the precautions to be taken to protect the sub-grade from deterioration due to

placement of the geosynthetics and exposure to weather conditions prior to placement of the

cover materials.

This meeting shall be fully documented by the CQA Consultant and minutes circulated to all present

plus any other affected parties.

4.2 PROGRESS MEETINGS AND REPORTS

Periodic progress meetings shall be held on a schedule to be determined by the Engineer in order to

review the status of the schedule, problems and measures for resolution of problems. These

meetings shall be documented, as required. and the decisions reached promulgated to all affected

parties.

The CQA Consultant shall prepare daily progress reports documenting the activ ities of the

Earthworks Contractor and the Geosynthetics installer for each day worked. In addition, the CQA

Consultant shall prepare a weekly summary report for the designated Gila Bend Power Partners,

L.L.C. representative which outlines progress, problems. and resolutions. Areas of concern and

potential future problems shall also be outlined, and addressed at the next planned Progress

Meeting, unless of sufficient importance or urgency as to warrant an ad hoc meeting.

4.3 SITE VISITS

The CQA Project Director shall conduct site visits, to ensure that all outstanding issues are resolved

on a timely basis and to review personally the progress and methodology of the Installer. The

schedule of these site visits will be determined by project demands. in addition, the CQA Project

Director will have to make site visits when a problem arises which cannot be easily resolved or which

impacts the design of the facility. in that regard, the CQA Project Director should make periodic site

visits in the company of the Engineer, in order to review the progress and any aspects of the project

that are particularly critical to the performance of the system.
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4.4 MANUFACTURING PLANT VISIT

A site visit to the relevant manufacturing plants for the different geosynthetics may be required.

These plant visits shall review the quality control procedures applied to the production of the

geosynthetics. These visits should be made by the Engineer and the CQA Consultant.
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5.0 CLAY UNER(GCL) QUALNYASSURANCE

Fabricated composite materials. consisting of sodium bentonite soils sandwiched between two

geotextile carrier and cover layers and fabricated into rolls, are presented in this section. Although a

composite of soils and geosynthetics, these materials serve the function of a soil liner.

5.1 GCL MANUFACTURING

51.1 Manufacturer's Certification

The Manufacturer of the GCL shall provide to the designated Gila Bend Power Partners, L.L_C.

representative for review by the CQA Consultant, prior to the installation of any of the materials, the

following information:

• The origin (producer) and identification (brand name and number) of the bentonite,

A list of properties and characteristics of the geotextiles used to encapsulate the bentonite,

• Copies of the quality control certificates for the composite showing the results of quality

control testing,

A list of the guaranteed values for the menu of properties indicated on Table 1, contained in

Appendix B of this CQA Plan, and

A notarized certification that the materials delivered to the site have test values for each

property listed on Table 1 which meet or exceed the property values guaranteed for that

material.

The CQA Consultant shall review this documentation. and confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to the

designated Gila Bend Power Partners, L.L.C. representative, with details of the discrepancies and

the nature of the materials actually on site.

5.1.2

The Manufacturer of the GCL shall provide quality control certificates representing each roll of

material to be provided to the project, to the designated Gila Bend Power Partners, L.L.C.

Rolls
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representative. These certificates shall be notarized, and signed by the Manufacturer's Production

Manager or Quality Control Manager, and shall provide the sampling procedures and results of

quality control testing. to include, at least, bentonite content, mass per unit area, and hydraulic

conductivity performed in accordance with the test procedures indicated in Table l.

The CQA Consultant shall verify that these certificates represent all rolls of GCL provided to the

project and meet the specifications and the requirements of Table I of this CQA Plan. The CQA

Consultant shall include this documentation in the final report of the CQA program.

5.2 CONFORMANCE TESTING

5.2.1 Sampling Procedures

Samples of GCLs for conformance testing shall be sufficiently large as to provide enough material to

meet the test requirements. In general, for the standard properties noted in Subsection 5.1 .2.2, for all

GCLs, approximately 10.0 HE shall be sufficient. Additional material would be required if additional

specimens are required to be tested .

The sample should not include material from the outermost wrapping of the roll. The CQA Consultant

shall mark the machine direction on the sample using an arrow. If the sample must be cut further for

shipping, match lines should be shown on all pieces to illustrate the original configuration of the

sample. The CQA Consultant shall forward the samples to the Geosynthetics Laboratory for testing.

The exposed edges of the samples shall be taped or otherwise protected to prevent the loss of

bentonite.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 H2 of GCL supplied.

ll

5.2.2 Conformance Test Procedures

Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties, tested in accordance with the test procedures indicated in Table 1. The

standard properties to be conformance tested include:

mass per unit area:

grab tensile strength, and
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• hydraulic conductivity.

5.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the specifications and the requirements of Table 1. Any non-

conforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative, the GCL Manufacturer, and the Geosynthetics Installer, Re-sampling shall be

conducted and the tests repeated. Until the results of the repeat testing are available, no geotextiles

represented by the sample in question may be deployed. If the second round of tests confirms the

non-conformance of the sample, the roll from which the sample was taken shall be rejected. as well

as any other rolls that are considered to be represented by that sample. as determined by the CQA

Consultant from a review of the GCL Manufacturer's quality control testing and certif ication.

Additional testing of previously unsampled rolls, determined to be represented by the failed sample,

may be conducted at the expense of the GCL Manufacturer, to determine the acceptability of those

rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the specifications is deemed to not be critical to the performance

of the GCL in its particular application, and will not have any adverse consequences with regard to

the performance of the LCRS system. The CQA Consultant shall include the results of all

conformance testing in the final report of the CQA program.

5.3 GCL SHIPPING HANDLING, AND STORAGE

5.3.1 Shipping

Shipping of the GCL rolls shall be by the GCL Manufacturer or other party as contracted to the GCL

Manufacturer. Upon receipt at the site, responsibility for the rolls shall transfer to the Geosynthetics

installer. The shipping of the rolls shall conform to the requirements of the GCL Manufacturer, but in

any event shall be carried out in a manner, which shall protect the rolls from damage in transit. A

protective cover shall be placed on each roll to protect the geotextile components of the GCL against

the adverse effects of ultraviolet radiation, and wetting of the bentonite core.

5.32 Handing
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Unloading and handling of the rolls on site shall be the responsibility of the Geosynthetics installer.

The Geosynthetics Installer shall ensure that any equipment and operators responsible for the

movement of the rolls about the site do so in a manner that will minimize the exposure to damage or

deleterious conditions.

5.3.3 Storage

The GCL rolls shall be stored on site in a secure location that will minimize the exposure to dirt or

potential damage due to the proximity of working equipment, vandalism, etc. In some cases, rolls

can be marshaled at various locations to minimize transit distances and delays during deployment. it

is absolutely essential that the GCL rolls are protected from exposure to water or other liquids in any

form. Due to the nature of the product and its mechanism of function, any rolls of material that are

not been compromised.

exposed to precipitation or are otherwise wetted should be set aside for examination by the

designated Gila Bend Power Partners, L.L.C. representative, the CQA Consultant and the

Geosynthetics Installer to establish the degree of damage. In some cases, the material may be

salvaged, but wetting of the materials will complicate or even impede deployment and the normal

course of action should be that the material be discarded. Prior to deployment, any rolls of GCLs

that become contaminated with foreign materials shall be examined to ensure that the material has

5.4 GCL INSTALLATION

5.4.1 Deployment

5.4.1.1 Placement Operations

During the Pre-construction Meeting, the Geosynthetics Installer shall outline the methods of

deployment of the GCL materials to be used. Some constraints will apply in this regard to ensure

that the methods employed do not in any way damage the GCLs or the underlying conveyance

piping. In this regard, however, the Geosynthetics Installer should be familiar with the deployment

recommendations of the Manufacturer of the materials, the special conditions in the specifications

and the recommendations of the Engineer. These procedures shall be discussed for acceptability

during this meeting, and the agreed procedures documented in the minutes of that meeting.

Prior to the placement of any GCL materials. the Geosynthetics Installer may marshal rolls in various

locations so as to facilitate deployment and minimize the transit distance during deployment.

Provided that the handling and storage requirements, outlined in Subsection 5.3. above, are
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satisfied, the CQA Consultant is not required to oversee or document this particular activity.

Particular emphasis is however, made for the requirement to keep these rolls dry at all times.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

On slopes, deployment shall be down not across the slope,

Deployment shall always be from the highest point to the lowest:

The materials shall only be cut using approved cutters, and care taken to ensure that

materials underlying the GCLs are not damaged or disturbed during cutting, and

The materials shall be kept clean at all times up to and including the time of placement of the

geotextile covering the GCL.

The CQA Consultant shall continuously monitor and document the deployment of the GCLs.

5.4.1.2 Weather Conditions

In general, GCL material deployment shall not be carried out during any form of precipitation, in the

presence of excessive moisture (e.g.. fog or dew), in an area of ponded water, or during periods of

high winds. in addition, as these materials are to be covered by a LCRS system, only as much of

the GCL should be deployed in a given shift as can be covered by the geotextile and/or soil cover in

that shift, to minimize the exposure of the material to the weather (i.e., to prevent hydration of the

bentonite). Alternatively, the Geosynthetics Installer shall place an interim cover layer (such as a

geomembrane-type liner) to keep the GCL dry until the LCRS system can be placed. The

Geosynthetics Installer shall be responsible for any damage caused to the GCL due to the failure to

place the geomembrane above the GCL in a timely fashion, regardless of any interim measures

provided.

The CQA Consultant shall ensure that these requirements are adhered to, and that the weather

conditions during deployment are properly documented.

5.4.1.3 Damage to the Materials

The CQA Consultant shall record all areas requiring repair due to damage during shipping, handling

or deployment, or manufacturing flaws in the materials. The CQA Consultant shall prescribe the
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method of repair to be used, based on the nature and size of the problem and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 5.4.4

of this CQA Plan. In cases where the material is pervasively damaged and repair is impractical, the

material so affected shelf be marked accordingly, removed and set aside to avoid reuse. These

materials shall be removed from the site, and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

5.4.2 Joining

Panels of the GCL materials shall be joined by simple overlapping. Adjacent panels shall be

overlapped between 6 and 9 inches on the sides and 12 inches at roll ends and the overlap shall

have granular bentonite placed over the overlapped edge.

The CQA Consultant shall continuously monitor the joining operations for these materials. Upon

completion, the CQA Consultant shall visually examine all overlaps and verify that the requirements

outlined above have been satisfied.

5.4.3 Anchorage

The edges of the GCL-lined areas, in particular at the top of the steep slope, shall be secured to

prevent slippage and preserve the continuity and integrity of the GCL. Perimeter edges of the GCLs

shall be anchored in anchor trenches as shown on the project plans.

5.4.4 Repairs

Any damage or flaws to the GCLs shall be repaired by the placement of a patch of GCL over the flaw

or damage, extending at least 1 ft. beyond the flaw or damage in every direction, and have granular

bentonite placed over the exposed edge. Alternatively, the GCL panel shall be replaced. The CQA

Consultant shall monitor and document all repairs.
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6.0 GEOMEMBRANE LINER CONSTRUCTION QUALITY

ASSURANCE

Material consisting of high density polyethylene (HDPE) resin, fabricated in sheets and delivery to

the site on rolls, are presented in this section. These materials serve the function of a barrier layer.

6.1 GEOMEMBRANE MANUFACTURING

6.1.1 Manufacturer's Certification

The Manufacturer of the geomembrane shall provide to the designated Gila Bend Power Partners,

L.L.C. representative, for review by the CQA Consultant. prior to the installation of any of the

materials. the following information:

• The origin (procedure), identification (brand name and number) and production date of the

resin).

• Copies of the quality control certificates for the resin used to produce each geomembrane for

the project.

Copies of the quality control certificates for the geomembrane showing the results of quality

control testing.

A list of the guaranteed values for the menu of properties indicated on Table 1. contained in

Appendix B of this CQA Plan.

• A notarized certification that the materials delivered to the site have test values for each

property listed on Table 1 which meet or exceed the property values guaranteed for that

material.

The CQA Consultant shall review this documentation, and confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to the

designated Gila Bend Power Partners, L.L.C. representative, with details of the discrepancies and

the nature of the materials actually on site.
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6.1.2 Rolls

The Manufacturer of the geomembrane shall provide quality control certificates representing each

roll of material to be provided to the project, to the designated Gila Bend Power Partners. L.L.C.

representative. These certificates shall be notarized, and signed by the Manufacturer's Production

Manager or Quality Control Manager, and shall provide the sampling procedures and results of

quality control testing.

The CQA Consultant shall verify that these certificates represent all rolls of geomembrane provided

to the project, and meet the Specifications and the requirements of Table 1 of this CQA Plan. The

CQA Consultant shall include this documentation in the final report of the CQA program.

6.2 GEOMEMBRANE CONFORMANCE TESTING

6.2.1 Sampling Procedures

Samples of geomembranes for conformance testing shall be sufficiently large as to provide enough

material to meet the test requirements. If additional specimens are required to be tested, additional

material would be required.

The sample should not include material from the outermost wrapping of the roll. The CQA Consultant

shall mark the machine direction on the sample using an arrow. If the sample must be cut further for

shipping, match lines should be show-n on all pieces to illustrate the original configuration of the

sample. The CQA Consultant shall forward the samples to the Geosynthetics Laboratory for testing.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 ftp of geomembrane supplied.

6.2.2 Conformance Test Procedures

Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties tested in accordance with the ASTM test methods indicated in Table 1. The

standard properties to be conformance tested include:

l
Mass per unit area

Grab tensile strength
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Thickness

Carbon black content

Carbon black dispersion

6.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the Specifications and the requirements of Table 1. any

nonconforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative, the geomembrane Manufacturer, and the Geosynthetics Installer. Resampling shall

be conducted and the tests repeated. Until the results of the repeat testing are available, no

geomembranes represented by the sample in question may be deployed, If the second round of

tests confirms the nonconformance of the sample, the roll from which the sample was taken shall be

rejected. as well as any other rolls that are considered to be represented by that sample. as

determined by the CQA Consultant from a review' of the geomembrane Manufacturer's quality

control testing and certification. Additional testing of previously unsampled rolls determined to be

represented by the failed sample may be conducted, at the expense of the geomembrane

Manufacturer, to determine the acceptability of those rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the Specifications is deemed to not be critical to the performance

of the geomembrane in its particular application, and will not have any adverse consequences with

regard to the performance of the liner system. The CQA Consultant shall include the results of all

conformance testing in the final report of the CQA program.

6.3 GEOMEMBRANE SHIPPING, HANDLING, AND STORAGE

6.3.1 Shipping

Shipping of the geomembrane rolls shall be by the Geomembrane Manufacturer or other party as

contracted to the Geomembrane Manufacturer. Upon receipt at the site, responsibility for the rolls

shall transfer to the Geosynthetics installer. The shipping of the rolls shall conform to the

requirements of the Geomembrane Manufacturer, but in any event shall be carried out in a manner

which shall protect the rolls from damage in transit.
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6.3.2 Handling

Unloading and handling of the rolls on site shall be the responsibility of the Geosynthetics Installer.

The Geosynthetics installer shall ensure that any equipment and operators responsible for the

movement of the rolls about the site do so in a manner that will minimize the exposure to damage or

deleterious conditions.

6.3.3 Storage

The geomembrane rolls shall be stored on site in a secure location that will minimize the exposure to

dm or potential damage due to the proximity of working equipment, vandalism, etc. in some cases,

rolls can be marshaled at various locations to minimize transit distances and delays during

deployment.

6.4 GEOMEMBRANE INSTALLATION

6.4.1 Deployment

6.4.1.1 Placement Operations

During the Pre-construction Meeting, the Geosynthetics Installer shall outline the methods of

deployment of the geomembrane materials to be used. Some constraints will apply in this regard, to

ensure that the methods employed do not in any way damage the geomembrane. In this regard,

however, the Geosynthetics Installer should be familiar with the deployment recommendations of the

Manufacturer of the materials, the special conditions in the Specifications and the recommendations

of the Engineer. These procedures shall be discussed for acceptability during this meeting. and the

agreed procedures documented in the minutes of that meeting.

Prior to the placement of any geomembrane materials, the Geosynthetics Installer may marshal rolls

in various locations so as to facilitate deployment and minimize the transit distance during

deployment. Provided that the handling and storage requirements, outlined in Subsection 5.3. above

are satisfied, the CQA Consultant is not required to oversee or document this particular activity.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

On slopes, deployment shall be down, not across the slope.
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Deployment shall always be from the highest point to the lowest.

The materials shall only be cut using approved cutters.

The materials shall be kept clean at all times.

The CQA Consultant shall continuously monitor and document the deployment of the geomembrane.

6.4.1.2 Weather Conditions

In general, geomembrane material deployment shall not be carried out during heavy precipitation. in

an area of ponded water, or during periods of high winds.

The CQA Consultant shall ensure that these requirements are adhered to, and that the weather

conditions during deployment are properly documented.

6.4.1.3 Damage to the Materials

The CQA Consultant shall record all areas requiring repair due to damage during shipping, handling.

or deployment, or manufacturing flaws in the materials. The CQA Consultant shall prescribe the

method of repair to be used, based on the nature and size of the problem, and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 5.4.8

of this CQA Plan. In cases where the material is pervasively damaged and repair is impractical, the

material so affected shall be marked accordingly, removed, and set aside so as to avoid reuse.

These materials shall be removed from the site, and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

6.4.2 Seaming

The Geosynthetic Installer must provide the Engineer and CQA Consultant with a seam and panel

layout drawing and update this drawing daily as the job proceeds. No panels should be seamed until

t he panel  l ayout  drawing has been accepted by the Engineer .  The CQA Consul tant  and

Geosynthetlcs Contractor must agree to a seam numbering system before the start of seaming

operations. One procedure is to identify the seam by adjacent panels. For example, the seam

located between Panels 306 and 401 would be Seam No. 306-401 .

Prior to geomembrane welding, each welder and welding apparatus must be tested, at a minimum,
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Mice a day in accordance with the Specifications to determine if the equipment is functioning

properly. The CQA Field Manager must observe all welding operations, quantitatively test each trial

weld for peel and seam strength, and record the results. It is very important that the trial weld be

completed under conditions similar to those under which the panels will be welded. The trial weld

must meet specified requirements for peel and seam strength, as specified in Table 2 of Appendix B.

If, at any time, the CQA Field Manager believes that an operator or welding apparatus is not

functioning properly, a weld test must be performed. If there are wider changes in temperature

(i30°F), humidity, or wind speed, the test weld shall be repeated. The test weld must be allowed to

cool to ambient temperature before testing.

During geomembrane welding operations, the CQA Field Manager must verify the foliowingz

The contractor has the number of welding apparatus and spare parts necessary to perform

the work.

Equipment used for welding will not damage the geomembrane.

The extrusion welder is purged prior to beginning a weld until all the heat-degraded

extrudate is removed (extrusion welding only).

Seam grinding has been completed less than one hour before seam welding. and the upper

sheet is beveled (extrusion welding only).

The ambient temperature measured 6 inches above the geomembrane surface is between

40° and 110°F.

The end of old welds, more than 5 minutes old are ground to expose new material before

restarting a weld (extrusion welding only).

The contact surfaces of the sheets are clean, free of dust, grease, dirt, debris, and moisture

prior to welding.

The weld is free of dust, rocks, and other debris.

For cross seams, the seam is ground to a smooth incline prior to welding (fusion welding

only).

The seams are overlapped a minimum of 3 inches for extrusion and fusion welding, or in

accordance with manufacturer's recommendations, whichever is more stringent.

GILA BEND - APPENDIX D - CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 24



No solvents or adhesives are present in the seam area.

The procedure used to temporarily hold the panels together does not damage the panels

and does not preclude CQA testing.

A strip of geomembrane, wide enough and long enough to protect the hot wedge welder

from running on the sub-grade is placed below the geomembrane. This piece may be as

long as the seam itself or shorter and moved along with the seaming equipment. if

necessary, a firm substrate such as a flat board or similar hard surface is placed directly

under the weld overtop to achieve firm support.

The panels are being welded in accordance with the Plans and Specifications.

There is no free moisture in the weld area.

6.4.3 Construction Testing

6.4.3. 1 Non-destructive Seam Testing

The purpose of nondestructive testing is to detect discontinuities or holes in the seam, and it

indicates whether a seam is continuous and non-leaking. Nondestructive tests for geomembranes

include vacuum testing and air pressure testing. Nondestructive testing must be performed over the

entire length of the seam.

Nondestructive testing is performed entirely by the contractor. The CQA Field Manager's

responsibility is to observe and document performance of the testing in compliance with the

Specifications and document seam defects and their repairs.

Nondestructive testing procedures are described below:

For welds tested by the vacuum method, the weld is placed under suction utilizing a vacuum

box made of rigid housing, with a transparent viewing window, a soft neoprene rubber

gasket attached to the open bottom perimeter, a vacuum gauge on the inside, and a valve

assembly attached to the vacuum hose connection. The box is placed over a seam section

which has been thoroughly saturated with a soapy water solution. The rubber gasket on the

bottom perimeter of the box must fit snugly against the soaped seam section of the liner, to

ensure a leak-tight seal. The vacuum pump is energized and the vacuum box pressure
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reduced to approximately 5 psi gauge. Any pinholes, porosity or non-bonded areas are

detected by the appearance of soap bubbles in the vicinity of the defect. Dwell time must not

be less than 15 seconds.

Pressure testing is used to rest double seams that have an enclosed air space between

them. Both ends of the air channel should be sealed. The pressure feed device, usually a

needle equipped with a pressure gauge, is inserted into the channel. Air is then pumped into

the channel to a minimum pressure of 30 psi. A 2-minute relaxing period is allowed for the

pressure to stabilize. The air chamber must sustain the pressure for five minutes without

losing more than 2 psi. Following a passed pressure test, the opposite end of the tested

seam must be punctured to release the air. The pressure gauge must return to zero, if not, a

blockage is most likely present in the seam channel. Locate the blockage and test the seam

on both sides of the blockage. The penetration holes must be sealed after testing.

During nondestructive testing, the CQA Field Monitor must perform the following work:

Review Technical Specifications regarding test procedures.

Verify that equipment operators are fully trained and qualified to perform their work.

Verify that test equipment meets project Specifications.

Verify the entire length of each seam is tested in accordance with the Specifications.

Observe all continuity testing and record results on the panel/seam log and the panel layout

drawing.

Verify that all testing is completed in accordance with the project Specifications.

Identify the failed areas by marking the area with a waterproof marker compatible with the

geomembrane and inform the contractor of any required repairs, then record the repair area

on the panel/seam log.

Verify that all repairs are completed and tested in accordance with the project Specifications.

Record all completed and tested repairs on the repair sheet and the panel layout drawing.

5.4.3.2 Destructive Seam Testing
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Destructive seam tests will be performed at intervals of at least one test per 500 linear feet for

geomembrane seams. However, the CQA Field Monitor must perform additional tests if he or she

suspects a seam which does not meet specification requirements. Reasons for performing additional

tests may include, but are not limited to:

Wrinkling in seam area

Excess crystallinity

Suspect seaming equipment or techniques

Weld contamination

Insufficient overlap

Adverse weather conditions

Possibility of moisture, dust, dirt, debris, and other foreign material in the seam

Failing tests

There are two types of destructive testing required for the geomembrane installation: peel adhesion

(peel) and bonded seam strength (shear). The purpose of peel and shear tests is to evaluate seam

strength and to evaluate long-term performance. Shear strength measures the continuity of tensile

strength through the seam and into the parent material. Peel strength determines weld quality. Test

welds must be allowed to cool naturally to ambient temperature prior to testing. Destructive testing

must be performed concurrently with seaming operations. not at the completion of the entire

installation.

The CQA Field Manager will select locations where seam samples will be cut for laboratory testing.

Select these locations as follows:

A minimum of one test per 500 feet of seam length. This is an average frequency for the

entire installation, individual samples may be taken at greater or lesser intervals.

A maximum' frequency must be agreed to by the geosynthetic contractor, CQA Field

Manager, and the Project Manager at the Preconstruction Meeting. However, if the number

of failed samples exceeds 2 percent of the tested samples, this frequency may be increased

at the discretion of the CQA Field Manager. Samples taken as the result of failed tests do

not count toward the total number of required tests.
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Do not inform the geosynthetic contractor in advance of selecting the destructive sample locations.

6.4.4 Sampling Procedures

The geosynthetic contractor will remove samples at locations identified by the resident engineer or

monitor. The CQA Field Monitor must:

Observe sample cutting.

Mark each sample with an identifying number which contains the seam number, destructive

test number, welder, date, and time.

Record the sample location on the panel layout drawing and panel-seam log.

Record the sample location, weather condit ions. and reason sample was taken (e.g..

random sample, visual appearance, result of a previous failure. etc.) on the destructive seam

test form.

Two types of samples must be taken at each test location. First, obtain samples per Specifications.

The Geosynthetics Installer must test these samples in the field using a tensiometer capable of

quantitatively measuring shear and peel strengths. The CQA Field Manager must observe the tests.

A geomembrane seam sample passes when the break is a ductile, film tearing bond (FTB). A film

tearing bond means the test strip must break at the edge or the outside of the seam, but not in the

seam. In addition, the seam strength must meet the values specified in Table 2 of Appendix B.

If one or both of the 1-inch specimens fails, in either peel or shear, the Geosynthetics Installer can, at

his discretion: (1) reconstruct the entire seam between passed locations, or (2) take another test

sample 10 feet from the point of the failed test and repeat this procedure. If the second test passes.,

the Geosynthetics installer can either reconstruct or cap strip the seam between the two passed test

locations. If subsequent tests fail, the sampling and testing procedure is repeated, until the length of

the poor quality seam is established. Repeated failures indicate that either the seaming equipment,

or operator, is not performing properly and appropriate corrective action must be taken immediately.

Once the field test specimens have passed, a sample must be recovered between the passing field

specimen locations for laboratory testing. The sample must be 42 inches long by 12 inches wide,

with the weld centered along the length. Divide the recovered sample into three parts: one 12-inch by

12-inch section for the contractor, one 12-inch by 18-inch for the third party' laboratory for testing and
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one 12-inch by 12-inch for the owner to archive. Record the results of laboratory testing on a

destructive seam test form, the panellseam log, and the panel layout drawing.

If the laboratory test fails in either peel or shear, the contractor must either reconstruct the entire

seam, or recover additional samples at least 10 feet on either side of the failed sample for retesting.

Sample size and disposition must be as described in the preceding paragraph. This process is

repeated until passed tests bracket the failed seam section. All seams must be bounded by locations

from which passing laboratory tests have been taken. Laboratory testing governs seam acceptance.

In no case can field testing of repaired seams be used for final acceptance.

6.4.5 Geosynthetics Laboratory Testing

All CQA destructive samples must be shipped to the Geosynthetics Laboratory to verify seam

quality. Testing includes bonded seam strength and peel adhesion. Test at least five specimens from

each sample in each method used. Minimum test values are presented in the Specifications. The

Geosynthetics Laboratory must provide test results within 24 hours to the CQA Field Manager.

Certified test results are to be provided within five days. The CQA Field Manager or monitor must

immediately notify the CQA Project Director in the event of a calibration discrepancy or failed test

results .

6.4.6 Anchorage

The edges of the geomembrane-lined areas, in particular at the top of the slope, shall be secured to

prevent slippage and preserve the continuity and integrity of the geomembrane. Perimeter edges of

the geomembrane shall be anchored as shown on the project plans.

6.4.7 Repairs

Any portion of the geomembrane with a flaw, which fails a nondestructive or destructive test, where

destructive tests were cut, or where nondestructive tests left cuts or holes must be repaired in

accordance with the Specifications. The CQA Field Manager must locate and record all repairs on

the repair sheet and panel layout drawing. Repair techniques include the following:

Patching, used to repair large holes, tears, large panel defects, undispersed raw materials,

contamination by foreign matter, and destructive sample locations.

Extrusion, used to repair small defects in the panels and seams. In general, this procedure

should be used for defects less than 1 inch in the largest dimension.

GILA BEND _ APPENDIX D _ CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 29



Caooina, used to repair failed welds or to cover seams where welds or bonded sections

cannot be nondestructively tested .

Removal, used to replace areas with large defects where the preceding methods are not

appropriate. Also used to remove excess material (wrinkles, fishmouths, intersections, etc.)

from the installed geomembrane. Area of removal shall be patched or capped.

Repair procedures include the following:

• Abrade geomembrane surfaces to be repaired (extrusion welds only) no more than one (1)

hour prior to the repair.

Clean and dry all surfaces at the time of repair.

Verify the acceptance of the repair procedures, materials and techniques by the CQA Field

Manager in advance of the specific repair.

Extend patches or caps at least 6 inches beyond the edge of the defect and around all

corners of material to be patched and the patches, to a radius of at least 3 inches. Bevel

the top edges of patches prior to extrusion welding.

The CQA Consultant shall monitor and document all repairs.
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7.0 DRAINAGE NET CONSTRUCTION QUALITY ASSURANCE

7.1 DRAINAGE NET MANUFACTURING

A polyethylene drainage net to be installed between the primary and secondary liner as part of

LCRS.

7.1.1 Manufacturers' Certification

The Drainage Net Manufacturer(s) shall provide to the designated Gila Bend Power Partners, L.L.c.

representative, for review by the CQA Consultant, and prior to the installation of any of the drainage

net materials, the following information:

The origin (producer), identification (brand name and number), and production date of the

resin.

Copies of the quality control certificates for the resin production for resin used to produce

each drainage net for the project.

Copies of the quality control certificates for each drainage net, showing that the results of

quality control testing for the following tests satisfied the Gila Bend Power Partners, L.L.C.

Specification: grab strength, trapezoidal tear strength, puncture strength, and thickness.

A list of the materials comprising each drainage net, expressed as percent by weight.

A list of the guaranteed values for the menu of properties indicated on Table 2, contained in

Appendix B of this CQA Plan, for each drainage net delivered to the site.

A notarized certification that the drainage net materials delivered to the site have test values

for each property listed on Table 2 which meet or exceed the respective property values

guaranteed for that material.

The CQA Consultant shall review this documentation. and- confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to Gila

Bend Power Partners, L.L.C., with details of the discrepancies and the nature of the materials

actually on site.
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7.1.2 Drainage Net Rolls

The Drainage Net Manufacturer shall provide quality control certificates representing each roll of

drainage net to be provided to the project, to the designated Gila Bend Power Partners, L.L.C.

representative.

These certificates shall be notarized, and signed by the Drainage Net Manufacturer's Production

Manager or Quality Control Manager, and shall provide:

A listing of the roll numbers provided to the project for each roll of drainage net.

The sampling procedures and results of quality control testing to include, at least, thickness,

mass per uni t  area, and grab tensi le strength performed in accordance with the test

procedures indicated in Table 2.

The CQA Consultant shall verify that these certificates represent all rolls of drainage net provided to

the project and meet the Specifications and the requirements of Table 2 of this CQA Plan. The CQA

Consultant shall include this documentation in the final report of the CQA program.

7.2 DRAINAGE NET CONFORMANCE TESTING

7.2.1 Sampling Procedures

Samples of drainage net for conformance testing shall be per the Specifications. In general, for the

standard properties noted in Subsection 6.2.2., approximately 10.0 H2 shall be sufficient. If additional

specimens are required to be tested, additional material would be required.

The samples should not include material  f rom the outermost wrapping of  the rol l .  The CQA

Consultant shall mark the machine direction on the sample using an arrow. If the sample must be

cut further for shipping, match l ines should be shown on al l  pieces to i l lustrate the or iginal

configuration of the sample. The CQA Consultant shall forward the samples to the Geosynthetics

Laboratory for testing.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 H2 of drainage net supplied.

7.2.2 Conformance Test Procedures
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Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties tested in accordance with the ASTM test methods indicated in Table 3. The

standard properties to be conformance tested include:

Thickness

Grab tensile strength

Puncture strength

Trapezoidal tear strength

7.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the Specifications and the requirements of Table 3. Any

nonconforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative. the Drainage Net Manufacturer(s), and the Geosynthetics Installer. Resampling shall

be conducted and the tests repeated. Until the results of the repeat testing are available, no drainage

net represented by the sample in question may be deployed. If the second round of tests confirms

the nonconformance of the sample, the roll from which the sample was taken shall be rejected, as

well as any other rolls that are considered to be represented by that sample, as determined by the

CQA Consultant from a review of the Drainage Net Manufacturers' quality control testing and

certification. Additional testing of previously unsampled rolls determined to be represented by the

failed sample may be conducted, at the expense of the Drainage Net Manufacturer, to determine the

acceptability of those rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the Specifications is deemed to not be critical to the performance

of the drainage net in its particular application, and will not have any adverse consequences with

regard to the performance of the drainage net or the liner system. The CQA Consultant shall include

the results of all conformance testing in the final report of the CQA program.

7.3 DRAINAGE NET SHIPPING, HANDLING, AND STORAGE

7.3.1 Shipping

Shipping of the drainage net rolls shall be by the Drainage Net Manufacturers or other party as
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contracted to the Drainage Net Manufacturers. Upon receipt at the site, responsibility for the

drainage net rolls shall transfer to the Geosynthetics installer. The shipping of the drainage net rolls

shall conform to the requirements of the Drainage Net Manufacturers, but in any event shall be

carried out in a manner which shall protect the rolls from damage in transit.

7.3.2 Handling

Unloading and handling of the drainage net rolls on site shall be the responsibility of the

Geosynthetics Installer. The Geosynthetics Installer shall ensure that any equipment and operators

responsible for the movement of the drainage net rolls about the site do so in a manner that will

minimize the exposure to damage or deleterious conditions,

7.3.3 Storage

The drainage net rolls should be stored on site in a secure location that will minimize the exposure to

dirt or potential damage due to the proximity of working equipment, vandalism, etc. In some cases,

rolls of drainage net immediately upon delivery, and from time to time during handling and storage on

site. Any missing or damaged protective coverings shall be noted and documented. In the case of

missing or damaged protective coverings at the time of delivery to the site, those rolls shall be

segregated and examined for signs of damage or degradation due to the exposure to ultraviolet light.

These instances shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative.

rolls of drainage net can be marshaled at various locations to minimize transit distances and delays

during deployment. In addition, the drainage net rolls shall be protected from exposure to ultraviolet

light, precipitation or other wetting, and any dirt, dust, or mud which may be on site. Any protective

wrappings provided for the rolls for shipping should be Kept in place until the rolls are deployed. in

that regard, the integrity and performance of the drainage net is dependent on the protection

provided by the protective covers on the drainage net rolls. The CQA Consultant shall examine the

7.4 DRAINAGE NET INSTALLATION

1.4.1 Deployment

7.4.1.1 Placement Operations

During the Pre-construction Meeting, the Geosynthetics Installer shall outline the methods of

deployment of the drainage net to be used. Considerable freedom is available to the Geosynthetics
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Installer in this regard. These procedures shall be discussed for acceptability during this meeting,

and the agreed procedures documented in the minutes of the meeting.

Prior to the placement of any drainage net, the Geosynthetics Installer may marshal rolls in various

locations so as to facilitate deployment and minimize the transit distance during deployment.

Provided that the handling and storage requirements outlined in Subsection 6.3. above are satisfied,

the CQA Consultant is not required to oversee this particular activity.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

The equipment or procedures used for deployment of rolls or panels is in conformance with

the procedures discussed and approved at the Pre-construction Meeting.

No equipment is allowed to track directly on the drainage net surface.

Any flaws or damage from the manufacture or transportation of the drainage net are marked

for repair.

Any pervasively flawed or damaged materials shall be set aside for evaluation by the CQA

Consultant and Geosynthetics Installer, in order to determine if the problem is recurrent, and

to decide whether the rolls of drainage net so affected are repairable.

Drainage Nets shall be cut using only approved methods.

Drainage Nets shall be installed clean, with no entrapment or contamination of stones, soil,

foreign matter, or even dust that could adversely affect the performance of the drainage net.

and care shall be taken to preserve that condition until covered.

Any personnel working on or around the drainage nets before, during, and after deployment

are not smoking, eating. or drinking, wearing hard soled shoes, or undertaking any other

activities that could damage the drainage net or compromise site safety in any way.

\

Manipulation of the rolls or panels of the drainage net does not entail excessive dragging of

the material.

A CQA Field Monitor observes drainage net materials either during or just after deployment

and performs a walkover of the material, marking the flaws and/or damage for future repair,

and ensuring that the other requirements for deployment noted above are met.
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In addition, the CQA Consultant shall establish a table in the CQA documentation records which

correlates the roll number or other identification given by the Geosynthetics Installer or Drainage Net

Manufacturers to the location where deployed.

7.4.1.2 Weather Conditions

In general, drainage net deployment should not be carried out during any form of precipitation. in the

presence of excessive moisture (e.g., fog or dew). in an area of ponded water. or during periods of

high winds.

The CQA Consultant shall ensure that these requirements are adhered to and that the weather

conditions during deployment are properly documented.

7.4.1.3 Damage to the Materials

The CQA Consultant shall record all areas requiring repair due to damage during shipping. handling.

or deployment, or manufacturing flaws in the materials, The CQA Consultant shall prescribe the

method of repair to be used, based on the nature and size of the problem, and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 6.4.3

of this CQA Plan. In cases where the drainage net is pervasively damaged and repair is impractical,

the material so affected shall be marked accordingly, removed, and set aside so as to avoid reuse.

These materials shall be removed from the site, and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

7.4.2 Seaming

All drainage nets shall be sewn to provide continuous coverage using a sewing procedure and stitch

type approved by the Engineer at the Pre-construction Meeting. Prior to seaming the rolls of

drainage nets shall be overlapped by a minimum of 6 inches.

All sewing shall be carried out using polymeric thread with chemical resistance and endurance

properties equivalent to the drainage net.

The CQA Consultant shall periodically monitor the seaming operations for drainage net.

completion, the CQA Consultant shall confirm that all drainage nets have been properly sewn.

Upon
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7.43 Repairs

Any damage or flaws to the drainage net shall be repaired by the placement of a patch of the same

drainage net over the flaw or damage, extending at least 1 foot beyond the flaw or damage in every

direction. The patch shall be seamed in the same manner as the production drainage net seams, as

outlined in Subsection 6.4.2 of this CQA Pian.

On slopes, if a tear in the drainage net or other flaw or damage extends horizontally more than 10

percent of the roll width, that roll shall be removed from the slope and, if otherwise meeting the

Specifications, used in a non-slope location, and repaired as outlined above.

The CQA Consultant shaft monitor and document repairs to the drainage net.

.I
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8.0 SOILS CONSTRUCTION QUALITY ASSURANCE

The soils components of the liner system and engineered fills associated with the impoundments and

slope regrading will consist of a variety of materials, dictated by the availability of locally occurring

soils. On-site soils include organic rich sandy silt/silty sand with gravel and sand and rounded

gravel/silty sand. The construction quality assurance of these soil materials is presented in the

following subsections.

8.1 SOIL MATERIALS SELECTION

The soil materials used in the construction of the liner system will consist of a variety of materials,

dictated by the availability of locally occurring soils.

8.1.1 Structural Fill Materials

Structural fill materials to be used for engineered fills shall consist of inorganic soils free of debris

and particles greater than 3 inches in size. The soil should be compactable with a moisture content

in the range for which the specified compaction is attainable.

Structural fill materials to be used for other than engineered fills may consist of any locally occurring

soil with an organic content less than 20 percent.

8.1.2 Overliner

Overiiner material, consisting of select onsite soils, shall conform to the gradation requirements and

in no case include oversize particles that can damage the liner, Continuous monitoring of overlier

material placement is required to provide assurance the soil is dumped and spread uniformly without

damaging the liner with heavy equipment.

8.1.3 Gravel

\

Gravel to be used for collector drains for the LCRS Drainages shall consist of free draining granular

materials with less than 5 percent passing the No. 200 sieve.

8.2 PLACEMENT AND COMPACTION CRITERIA
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8.2.1 Structural Fill Materials

General engineered fills for the main berm, intermediate berms or other fills supporting structures

should be compacted in lifts not exceeding 6 inches in compacted thickness, compacted to at least

95 percent of the Modified Proctor maximum dry density.

Fills for landscaping purposes shall be placed in lifts not exceeding 18 inches thickness, nominally

compacted to 90 percent of the Modified Proctor maximum dry density.

8.2.2 Gravel

The gravel shall be placed in a single lift. These soils do not require any particular comparative effort.

Care must be taken during placement not to damage the underlying geosynthetics.

8.2.3 Liner Subgrade Surface Preparation

Prior to the placement of the GCL, the sub-grade surface shall be scarified, smooth graded, and

lightly compacted, where possible, to seal the surface. All rocks, roots or other objects that could

damage the GCUgeomembrane shall be removed.

8.3 SOILS TESTING

8.3.1 Laboratory Soils Testing

Laboratory testing of the soils materials and soil admixtures to be used at the site shall be carried out

for the purpose of materials selection prior to construction and for materials quality control and

evaluat ion during construct ion operat ions. The CQA Consul tant shal l  be responsible for the

collection of samples and shipping of samples to the designated Soils Laboratory.

8.3.1.1 Laboratory Conformance and Quality Control Testing

Conformance testing associated with the selection of suitable materials for use in the capping

system wil l be carried out by the Soils Laboratory and evaluated by Gila Bend Power Partners,

L.L.C., the Engineer, and the CQA Consultant in advance of the commencement of construction.

In the process of the evaluation and selection of suitable mi materials for al l  purposes in the

evaporation impoundment construction, laboratory testing shall be undertaken in accordance with

the test procedures indicated:
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Test
Overliner

Materials
Gravel Structural Fill Material

Moisture Content I per 5.000 yd N/A I per 10.000 cy

Particle Size I per 5.000 yd" per 5.000 yd" I per 10.000 cy

Proctor I per 5.000 yd" N/A I per 50.000 cy

Moisture content: ASTM D2216

Moisture/density relationship (Modified Proctor): ASTM D1557

These tests are carried out under the supervision of the Engineer and/or CQA Consultant prior to

construction. In addition, during construction, additional tests are carried out to provide quality control

and ensure that the source of the materials does not vary significantly or adversely from one area of

the source to another and that the properties that are required in the Specifications are met. The

frequency and need for a given test is discussed in Subsection 7.3.1 .2, following.

8.3.1.2 Laboratory Testing Frequency

The frequency of testing required during the selection process for soil materials is a function of the

quantity of each soil  type required. in addit ion to the existing documentation of the source. in

general, however, testing shall be conducted in accordance with the requirements of the project

Specifications, but in any event, at a minimum frequency of one test per 20,000 cubic yards of

material for each test procedure. The precise menu of tests for a given application shall be as noted

below.

Quality control testing conducted during the placement and compaction of the soil materials shall be

carried out at frequencies for different soil applications and types as follows:

It should be noted that in all cases, at least one test shall be carried out, regardless of the quantity of

materials placed and compacted, where relevant. The CQA Consultant shall review all laboratory

test results and forward an evaluation of all testing to the designated Gila Bend Power Partners,

L.L.C. representative and the Earthworks Contractor.

8.3.2 Field Soils Testing

The CQA Consultant shall be responsible for providing field in situ testing of the soils after placement

and compaction, to determine their as-compacted properties and confirm conformance with the
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Specifications.

Field quality control testing is carried out as a component of the construction quality assurance

program by the CQA Consultant. The principal in situ testing carried out is the field determination of`

density and moisture content. This testing is conducted using a nuclear moisture-density gauge in

accordance with ASTM D2922 and D3017.
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9.0 CQA FINAL REPORT

Upon final closure of the site, the CQA Consultant will prepare the CQA Final Report. This report will

be the final record of the Quality Assurance information for the site. In general. the report shall

include all submittal items discussed in this CQA Plan. This should include, at a minimum:

The GCL and geomembrane manufacturer's certification documents.

The GCL and geomembrane conformance testing results and action taken against any

material that was found to be out of specification.

The HDPE liner panel plan. as constructed, including the location of all sampling locations

and any failed welds and their associated repair dimensions.

Field notes from the installation procedure, including such infomlation as weather and

unusual circumstances.

The results of all destructive testing on the GCL and geomembrane.

The drainage net manufacturer's certification docu.ments.

The drainage net conformance testing results and action taken against any material that was

found to be out of specification.

Any field notes created during installation of the drainage net.

The results of all soils testing, including both in situ testing and laboratory testing.

The report should also provide a narrative description, in general. of the site's construction, noting all

unusual occurrences encountered (i.e., failed seams creme weather. etc.). This report will be

provided to the Owner.
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APPENDIX D-1

QUALIFICATIONS OF PARTIES
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APPENDIX D-1

QUALIFICATIONS OF PARTIES

The following identification and qualifications should be required of all parties.

A.1 ENGINEER

Industrial Power Technology, Santa Rosa, California.

A.2 EARTHWORKS CONTRACTOR

The qualifications of the Earthworks Contractor are specific to the construction contract. and

independent of the geosynthetic quality assurance program for the installation.

A.3 GEOSYNTHETICS RESIN SUPPLIERS

The qualifications of the Resin Suppliers are specific to the Manufacturers' requirements. The Resin

Suppliers should have a demonstrated history of providing consistent resin properties for use in their

particular geosynthetic type.

A.4 GEOSYNTHETICS MANUFACTURERS

The Geosynthetics Manufacturers shall be able to provide sufficient production capacities and

qualified personnel to meet the demands of the project. The Geosynthetics Manufacturers shall be

pre-qualified and approved by the Engineer and Gila Bend Power Partners, L.L.C.

A.5 GEOSYNTHETICS INSTALLER

The Geosynthetics Installer shall be trained and qualified to install geosynthetic clay liners, HDPE

geomembranes and drainage nets. The Geosynthetics Installer shall be specifically approved and/or

licensed by the Manufacturers of the geosynthetics to be installed in the system. A copy of the

approval letter or license shall be submitted by the Geosynthetics Installer to Gila Bend Power

Partners, L.L.C.

A.6 CONSTRUCTION QUALITY ASSURANCE CONSULTANT
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To be determined.

A.7 GEOSYNTHETICS LABORATORY

The Geosynthetics Laboratory shall have experience in testing geosynthetics and be familiar with

American Society for Testing and Materials (ASTM), Federal Test Method Standards (FTMS),

National Sanitation Foundation (NSF), and other applicable test standards. The Geosynthetic

Laboratory shall be capable of providing test results within 24 hours of receipt of samples and shall

maintain that standard throughout the installation.

A.8 SOILS LABORATORY

The Soils Laboratory shall have experience in testing all types of soils and be familiar with American

Society for Testing and Materials (ASTM), Corps of Engineers (COE) and other applicable test

standards. The Soils Laboratory shall be capable of providing test results within 2-hours of receipt of

samples and shall maintain that standard throughout the installation.

A.9 OWNER

Gila Bend Power Partners, L.L.C.

1
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APPENDIX D-2

PROPERTY & TEST METHOD REFERENCE TABLES

FOR GEOSYNTHETIC MATERIALS

\
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Property Standard Units

Minimum

Specified Values Test Method

Average Thickness
Minimum

Average
Mils 60 ASTM D751

Minimum Thickness Minimum 54 ASTM D751

Density Minimum g/cma 0.94
ASTM D1505 or

ASTM D792

Resin Melt Index Maximum Range g/I0 min. 0.1 -1.1
ASTM D1238

Cond. 190/2.16

Tensile Properties Each Direction

Yield Strength Minimum In/in 132 ASTM D638

Break Strength Minimum lublin 228 ASTM D638

Elongation at Yield Minimum % 10 ASTM D638

Elongation at Break Minimum % 600 ASTM D638

Tear Strength Minimum lb 42 ASTM D4533

Puncture Resistance Minimum lb 108 ASTM D4833

Low Temperature Minimum °c -60 ASTM D746

Carbon Black Content Maximum Range % 2.0-3.0 ASTM D1603

Carbon Black Dispersion A-I or A-2 ASTM D3015

Dimensional Stability Maximum Change % 2.0 ASTM D1204

Environmental

Stress Crack
Minimum Hours 2,000 ASTM D1693

TABLE 1

HIGH DENSITY POLYETHYLENE GEOMEMBRANE

PROPERTIES AND TEST METHODS

Notes:

1.
2.
2..

Yield strength is based on a yield stress of 2,200 psi.
Break strength is based on a break stress of 3,800 psi.
Tear strength is based on a tear unit strength of 700 In/in.
Puncture resistance is based on a unit puncture resistance of 1,800 lb/in.
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StandardProperty Units
Minimum

Specified Values
Test Method

Average Thickness Minimum Average Mils 60 ASTM D75 I

Bonded Seam Strength Minimum In/in 132 ASTM D4437

Peel Adhesion

Fusion Minimum lb/in 90 ASTM D4437

Extrusion Minimum In/in 78 ASTM D4437

Property Standard Units
Minimum

Specified Values
Test Method

Mass Per Unit Area Minimum oz/yd.2 10 ASTM D5261

Grab Strength Minimum lb 225 ASTM D1682

Puncture Strength Minimum lb 125 ASTM D3787

Bursting Strength Minimum psi 400 ASTM D3786

Trapezoid Tear Minimum lb 90 ASTM D4533

Permittivity Minimum
-1

sec 0.8 ASTM D4491

TABLE 2

HIGH DENSITY POLYETHYLENE GEOMEMBRANE

SEAM STRENGTH PROPERTIES

Notes :

1.
2.

Seam strength is based on a yield stress of 2.200 psi,
Peel adhesion is based on a yield stress of 1,500 psi for fusion seams and 1.300 psi for extrusion seams.

TABLE 3

GEOTEXTILE

PROPERTIES AND TEST METHODS

GILA BEND - APPENDIX D-2 - PROPERTY & TEST METHOD REFERENCE TABLES
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Property Standard Units
Minimum

Specified Values
Test Method

BENTONITE Minimum

Mass Per Unit Area Minimum 1b/f1* 1 .o

Montmorillonite content Maximum % 90

Moisture Content Typical % 10 ASTM D4643

GCL

Mass Per Unit Area Minimum 1b/fx* 1.1 ASTM D3776

Thickness Minimum In. 0.2 ASTM D1777

Grab Tensile (Machine Direction) Minimum lb. 120 ASTM D4632

Puncture Resistance Minimum lb. 150 ASTM D4833

Water Permeability Maximum cm/sec 1.0_10'9 ASTM D5084

TABLE 4

GEOSYNTHETIC CLAY LINER

PROPERTIES AND TEST METHODS

Note:

Only one of the sandwich geotextiles serves the function of reinforcement of the composite material.
Hence, only properties specific to that fabric are presented.

GILA BEND .. APPENDIX D-2 _ PROPERTY & TEST METHOD REFERENCE TABLES
IT PROJECT #147100
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LIST OF ASSUMPTIONS

CONCEPTUAL CONSTRUCTION COST ESTIMATE

EVAPORATION IMPOUNDMENTS

GILA BEND POWER PROJECT

The top 12 inches of agricultural soil is stripped, stockpiled, and hauled offsite due to its
potential for high root and other organic content. Stripping is required primarily where the
liner system is being installed to remove organic and other similar deleterious materials. The
stripped top soil will be stockpiled to the site north of the plant site. The top soil will require
environmental sampling and testing to assess any potential contamination due to historical
agricultural uses, such as pesticides. No direct haul for re-use is assumed.

Clear and grubbing is required in non-agricultural areas to remove weeds and desert
vegetation. Organic debris is hauled off to a landfill.

The existing concrete irrigation ditches will be demolished and hauled off to a landfill.

The drainage channels and impoundment cells will be an approximately balanced cut/fill
excavation, yielding an insignificant excess of material. Portions of any excess may be used
for the following:

Minor fill and landscaping.

Plant site pad fill.

Excess soil will be stockpiled onsite to the west of the plant site for future use.

Scraper equipment will
impoundment construction.

likely conduct mass excavation for evaporation pond, or

The interior and exterior berms of the impoundment cells are to be removed and re-
compacted as structural fill and not left as in situ material to ensure appropriate moisture
content and compaction density for berm stability.

For purposes cf structural fill, low permeability soil liner, and overlier materials, it has been
assumed, until further Geotechnical investigation can be performed, that onsite soils can be
used without formal screening operation .

It has been assumed that clay is available onsite for use as low permeability soil liner,
although there is no Geotechnical borrow investigation that supports that a clay deposit
exists onsite.

Only moisture conditioning has been assumed, no formal screening to remove oversize
material is required.

10. The low permeability soil liner and geomembrane liners require comprehensive conformance
testing and full-time monitoring to fulfill the CQA program. The costs are estimated to reflect
a level of effort associated with this type of work.

11.

12.

A 6 feet high chain link fence with three-strand barbed wire is required around the perimeter
of the facility. The fence consists of industrial gauge wire fabric and heavy-duty posts.
The placement and spreading of overlier material on top of the HDPE liner is to be

GILA BEND _ APPENDIX E _ COST ESTIMATE ASSUMPTIONS
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vehicles. The likelihood of HDPE
damage is low as inherent with similar projects of this type. The HDPE should be protected
at all times from traffic from construction equipment to ensure its integrity of membrane and
seams. A small size track dozer is assumed to spread the overlier material from temporary
thickened roads built for the haut truck access.

conducted using lightly loaded rubber tired or tracked

13. Structural fill involving hand labor and equipment to place and compact to backfill the liner
anchor trenches is required.

14. The unit price for geosynthetic, polyethylene manufactured products are market sensitive to
the petroleum industry, which of late has increased in raw material prices. Therefore the unit
pricing for such line items as HDPE piping, PE collection piping, HDPE liner, and PE genet.

15. A unit price for geocomposite clay liner (GCL) has been included as an aitemate to low
permeability soil liner, in the event clay deposits do not exist at this site or the unit cost to
process is more expensive.

16. The coarse gravel layer in the impoundment cells are included to provide drivability during
salt removal. The gravel allows the rubber tire loader and highway trucks to drive into each
cell and load salt. The unit price provides for crushed, angular coarse rock to be used. This
rock is generally more expense than rounded river Mn, but will provide a more stable base
for which to drive on.

17. Landscaping gravel has been included to cover the outside slope and top of perimeter berms
around the evaporation pond to prevent erosion, mitigate dust.

Q

18. A gravel blend base (AB material or similar) is required to provide durable, low maintenance
access roads to and around the evaporation ponds. The gravel will allow drivability to the
valves and LCRS sumps. Periodic inspections of the outside of perimeter berms will likely be
required. The access road could also be used for security patrols.

19. Staff level gages are required to monitor the accumulation levels in the pond.

GILA BEND _ APPENDIX E _ COST ESTIMATE ASSUMPTIONS
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APPENDIX B

LABORATORY ANALYTICAL REPORTS



ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES .
COLLECTED FROM WELLS IN TOWNSHIP 5 SOUTH, RANGE 5 WEST,

SECTION 20 (JUNE, 2000)

I

I
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MALCOLM P;Rt'4F. QNQ.

HARGIS + ASSOCIATES, INC. OCT 3 0 2008
J

HYDROGEOLOGY • ENGINEERING

1400 East Southern Avenue, Suite 620
Tempe, A Z 85282-5679
Phone; 480.345.0888
Fax: 480.730.0508

IUCSON

October 23, 2000

VIA REGULAR MAIL

Ms. Stacie Alter
MALCOLM~P\RNIE
One South Church Avenue
Suite 540
Tucson, AZ 95701-1643

Re: Water Quality Results for Paloma Ranch Wells

Dear Ms. Alter:

Enclosed please find water quality results for groundwater samples collected from production wells
located at Paloma Ranch, Gila Bend, Arizona. The legal descriptions of each of the two wells were used
for the water quality sample identifiers. Please call if you have questions.

Sincerely,

HARGIS ASSOCIATES, INC.

\.
Micheal Long, G A
Principal Hydrogeologist, Director Arizona Operations

MRUJCY:clt

Enclosure

Clt886-l0100 Other Offices'

Tucson, AZ

San Diego, CA
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Del MarAnalytical
2852 Alton Ave., \Irvine, CA92606

1014 E. Cooley of,, Suite A, Colton, CA 92324

16525 Shaman Way. Sulla C-11, Van Nuys. CA 92406

9484 Chesapeake Dr.. Suite sos, San Diego. CA92123
sea South 51st SI.. Suite B-120. Phoenix, AZ 85044

(949 361.1022 PAX (949) 261-1228
(909370-4667 FAX (909) 370-1046

(Asa) 7794544 FAX (eve) 779-1843

(519) so5~9s9e FAX (619) 50s96a9
(we) 7550043 FAX (480) 785-0851

GBPP 886 w Sampled: 06/21/00
Received: 06/21/00

Issued: 06/30/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Client Project III.

Report Number: PJF0386

CASE NARRATIVE

LABORATORY
NUMBER

SAMPLE
DESCRIPTION

SAMPLE
MATRIX

PJF0386-0 l
PJF0386-02
PJF0386-03
PJF0386-04

C(5-5) 20DCC
C(5-5) 20DCC
C(5-5) 20CBB

C(5-5) 20CBB

Water
Water
Water
Water

\

MPLE RECEIPT: Samples woe received intact, on ice, and with chain of custody doaxmentation.

)LDING TIMES: Holding times were met.

ESERV ATION1 Samples requiring preservation was verified prior to sample analysis.

JQC CRITERIA: All analyses met method criteria

LSERVATIONS: No significant observations were made.

BCONTRACTED : No analyses were subcontracted to an outside laboratory.

.L MAR NALYTICAL 9 PHOENIX (AZ0426)
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reject Manager
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Del MarAnalytk:al
2852 ANon Ave., Irvine. CA 92606

1014 E. Cooley Dr., Sure A. Conan, CA 92324

16525 Sherman Way. Suite C-11, Van Nuys, CA 92406

94a4 Chesapeake of.. Suite eos. San Diego, CA92123

9880 South 518¢ SI., Suite B-120, Phoenix, AZ 85044

(949) 261~1022 FAX (men 261.188

(909) 370.4%7 FAX (909) 370-1046

(818) 779-1844 FAX <918) 779.1843

(619) 505-9596 FAX (619) 505-9689

(480) 785-0043 FAX (480) 7850851

Client Project ID: GBPP 886
Sampled: 06/21 /00

Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

Method Batch
Reporting

Limit
Sample
Result

Dilution
Fae to r

Date Date
Extracted Analyzed

Data
QualitWers

mg/I mg/I
sample ID: PJF0386-01 (C(5-5) 20DCC - Water)

l
l
l
I
l
l
l
l
l
l
l
l
l

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245.1
EPA 200.7
EPA 258.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
P0F2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2203
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

I .0
0.050

2.5
0.0050

5.0
0.050
0.050

ND
ND
ND
ND
ND
41
ND
ND
ND
2.5
ND
ND
6.6
ND
3l
ND
360
ND
ND

l

I

l

1

I

I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/22/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Qample ID: PJF0386-03 (C(5-5) 20CBB - Water)

N D
N D

0.022
N D
N D
57
N D
N D
N D

1

1

l

l

I

I

I

l

I

I

I

I

I

I

1

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA. 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. I
EPA 200.7
EPA 258. l
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

3.8
N D
N D
1.9
N D
32
N D
410

l

I

I

I

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010

0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050

2.5
0.0050

5.0
0.050
0.050

ND
ND

6/22/00
6/22/00
6/22/00
6/27/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

reject Manager
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Del MarAnalytk:al
2852 Anon Ave., Irvine, CA 92606

1014 E. Cooley DL, Suite A, Canon. CA 92324

16525 Sherman Way. Suite C-11. Van Nuys. CA 92406

9484 Chesapeake Dr., Suite 805, San Diego. CA 92123

9830 South 51st St., Sure B~120,Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261.122s

(909) 370-4667 FAX (909) 370-1046

(618) 779-184-4 FAX (818) 779-1848

(619) 5cs9596 FAX (619) sos-seas

(4e0) 7es-0043 FAX (4a0) 7a540851

Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/2 l /00

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

DISSOLVED METALS

Method Batch
Reporting

Limit
Sample
Result

Dilution
Fae to r

Date Date
Extracted Analyzed

Data
Qualifiers

mg/l mg/l

Sample ID: PJF038

Antimony, Dissolved
Arsenic. Dissolved
Barium, Dissolved
Beryllium, Dissolved
Cadmium. Dissolved
Calcium. Dissolved
Chromium, Dissolved
Copper, Dissolved

I

I

I

Magnesium, Dissolved
Mercury, Dissolved

l
l
l
l
l
l
l
l
l

Potassium. Dissolved
tum. Dissolved

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Sodium. Dissolved
Thallium. Dissolved

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND
0.70
ND
ND
43
ND
ND
ND
2.7
ND
ND
7.2
ND
32
ND
370
ND
ND

I

I

l

1

l

l

I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00

Magnesium, Dissolved
Mercury, Dissolved

l

I

1

l

I

I

I

l

I

I

l

I
Potassium. Dissolved
Selenium. Dissolved

6-02 (C(5-5)20DCC - Water)

EPA 200.7
EPA 200.7
EPA 200~.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. l
EPA 200.7

, EPA 200.7
Sample ID- PJF0386-04 (C(5-5) 20CBB - Water)

Antimony, Dissolved EPA 200.7
Arsenic. Dissolved EPA 200.7
Barium, Dissolved EPA 200.7
Beryllium, Dissolved EPA 200.7
Cadmium. Dissolved EPA 200.7
Calcium. Dissolved EPA 200.7
Chromium, Dissolved EPA 200.7
Copper, Dissolved EPA 200.7

EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258. l
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. l
EPA 200.7
EPA 200.7

Sodium. Dissolved
Thallium. Dissolved

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
P0F2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010

0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050

2.5
0.0050

5.0
0.050
0.050

N D
ND

0.035
ND
N D
57
N D
ND
N D
4.0
N D
ND
7.9
ND
34
ND
410
ND
ND

I

I

I

I

l

I

I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Project Manager
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Del MarAnalytical
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Shaman Way. Suits C~11, Van Nuys, CA92406

9484 Chesapeake Dr.. Suite 805. San Diego, CA92128

9830 SOu\1\ $18! SL. Suite B-120, Phcenhl, AZ 85044

(949) 261.1022 FAX (949) 261.1228

(909) 370-4667 FAX (909) 3741046

(818) 779-1544 FAX (818) 779-1e4a

(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 7ss-ces1

Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

INORGANIC

.nalyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

mg/I mg/I

ample ID: PJF0386-01 (C(5-5)20DCC _ Water)

Alkalinity as CaCO3 SM2320B
Chloride EPA 300.0
'Fluoride EPA 300.0
€itrate-N EPA 300.0
Iitritc-N EPA 300.0

POF2727
POF23 14
POF2314
P0F2314
POF2314

5.0
50
1.0

0.10
0.10

59
510
4.1
2.0
N D

l
100
10
1
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

pH Units pH Units

ample ID: PJF0386-01 (C(5-5)20DCC - Water)

H EPA 150.1 PoF2l28 NA 8.02

mhos/cm mhos/cm

l 6/21/00 6/21/00 HT-I

ample ID: PJF0386-01 (C(5-5) 20DCC - Water)

pectic Conductance SM25loB POF2307 2.0 I 6/23/00 6/23/00

mg/l

2100

mg/I

ample ID: pJF0386-01 (C(5-5) 20DCC - Water)

sulfate EPA 300.0 POF2314 5.0 10 6/22/00 6/22/00

°c
130

°c
ample ID: PJF0386-01 (C(5-5) 20DCC _ Water)

temperature EPA 170.1 PoF2l29 NA I 6/21/00 6/21/00 HT-I

mg/l

18

mg/l

POF2329 20 1100 l 6/23/00 6/23/00

ample ID: PJF0386-01 (C(5-5) 20DCC - Water)

oral Dissolved Solids SM2540C
ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

alkalinity as CaCO3 SM2320B
Thloride EPA 300.0
fluoride EPA 300.0
iitrate-N EPA 300.0
itrite-N EPA 300.0

POF2727
PoF23l4
POF2314
POF2314
POF2314

5.0
50
1.0

0.10
0.10

53
610
4.3
2.1
ND

l
100
10
1
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

th Price
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Del MarAnalytical
2852 Ahon Ave., line. CA92606

1014 E. Cooleyof., Suite A, Canon. CA 92324
16525 Shaman Way,SuiteC-\1, Van Nuys,CA92406

9484 Chesapeake Dr., Suite as, San Diego, CA92123
sao swan 5151 Si.. Suite B-120, Phoenix, AZ85044

(949) 261.1022 FAX (949) 261.1228

(909) 370-4667 FAX (909) 3w1046

(aw) wm8-44 FAX (818) 7791843

(619) sos-9596 FAX (619) 505-9689

(480) 78S-0043 FAX (480) 7850551

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

{Tempe, AZ 85282
I Attention: Michael Long

Report Number: PJF0386

INORGANIC

malyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Ext meted Analyzed

Data
Qualifiers

pH Units pH Units
sample ID: PJF0386-03 (C(5-5) 20CBB ¢ Water)
»H EPA 150.1 PoF2l28 NA 7.99

mhos/cm mhos/cm

I 6/21/00 6/21/00 HT-I

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

§peciGc Conductance SM25loB POF2307 2.0 2400

mg/I

I 6/23/00 6/23/00

mg/I

;ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

sulfate EPA 300.0 POF2314 5.0

° c

160

°c
10 6/22/00 6/22/00

sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Temperature EPA 170.1 P0F2129 NA

mg/l

18

mg/l

I 6/21/00 6/21/00 HT-I

ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

`otal Dissolved Solids SM2540C POF2329 20 1300 I 6/23/00 6/23/00

Rh Price
'reject Manager
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Del MarAnalytical
2852 Afton Ave., Irvine. CA 92soe

1014 E, C°°i€Y Dr.. Suite A. canon. CA 92324
16525 Sharman Way, Suits C-11. Van Nuys, CA 92406

94a4 Oiesapeake Dr., S0310 806. San 0iGil°- CA 92123
9830 Scud 51S( SL, Suite B-120, Phoenix, AZ 85044

(949) 26\-1022 FAX (949) 261-1228
(909) 370-4567 FAX (909) 370-\046

(818) 7791e44 FAX (aw) 779-1s4a

(619) 505-9596 FAX (619) sos.9689

(480) 785-0043 FAX (480) 785-0851

Client Project ID:_ GBPP 886
Sampled: 06/21/00
Received: 06/2 I/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

Result

Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

0.00020 mg/1

0.00020 mg/l

0.00020 Mg/l M

ialyte

ch: POF2203 Extracted: 06/22/00

nk Analyzedz 06/22/00 (POF2203-BLKI)

'cure ND

S Analyzer 06/22/00 (POF2203-BSI)

"Cllfy 0.00541

Trix Spike Analyzed: 06/22/00 `(poF2203-msl)

"CUl'y 0.00292

Trix Spike Dup Analyzed: 06/22/00 (POF2203-MSDI)

rcury 0.00294 0.00020 mg/1

0.00500 108 85-115

Source: PJF0330~02

0.00500 ND 58.4 85-115

Source: PJF0330-02

0.00500 ND 58.8 85-115 0.683 20 M

POF2206 Extracted: 06/22/00
nk Analyzed: 06/23/00 (POF2206-BLKI)
irony ND

'Nic ND
tum ND

mum ND

mum ND

:tum ND

opium ND

per ND

J ND

;cesium ND

»<el ND

xssium ND
mum ND

:a ND

Er ND

tum ND

!l im ND

ND

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

z.5

0.0050

5.0

0.050

0.050

mg/I

M8/l

mg/I

Mg/\

mg/I

M8/I

mS/l

mg/1

ms/1

mg/l

mg/I

mg/l

mg/l

mg/\

ms/I

mg/l

me/I

mg/l

th Price
'eject Manager
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Del MarAnal\/tical
2852 Anon Ave- lmne, CA92606

1014 E. Cooley of.. Suns A, Coftm, CA92324

16525 Shemlan Way, Suite C-11, Van Nuys, CA92406
9484 Chesapeake Dr.. Suite 805, San DiG90, CA92123

9830 scum 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261.122e
(909) 3704667 FAX (909) 3701046
(aw) 7791844 FAX (818) n9»1843
(619) 505.9596 FAX (619) 5cs9689
(480) 785.0048 FAX (480) 7ssJ:)es1

GBPP 886
1

Client Project ID:
Sampled: 06/2 l /00
Received: 06/2l /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

nalyte

Itch: POF2206 Extracted: 06/22/00

*S Analyzed: 06/23/00 (POF2206-BSI)
Mimony

sonic

rum

ryllium

drum

lcium

r' -tum

Result

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

i ce

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/1

Mg/1

mg/l

mg/I

mg/l

Mg/\
mg/I

mg/l

mg/l

mg./1

mg/l

mg/\

Mg/\

mg/I

Mg/l

mg/I

mg/l

mS/l

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

.M-HA

1 . 10

1 . 15

1 . 06

L l  l

1 . 12

11 . 1

1 . 06

1 . 02

d 1 . 09

xgncsium 10. 8

:kea 1 . 06

tassium 11. 5

erbium 1. 14

2 2 . 0

v e t 0 . 0 5 4 0

i i u m 5 4 . 4

gallium 1. 07

\ c 1 . 08

t r i x  S p i k e  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S I )

simony 1. 23

sonic 1 . 3 5

r u m 1. 10

T'Y"1\llTl 1 . 19

d r u m 1. 15

i l i u m 1 3 6

r o m i u m 1. 07

p p r 1 . 15

i d 1 . 11

6 7 . 5

1.18

13 . 7

gncsium

k a

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

L00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

110 85-115

115 85-115

106 85-1 15

Ill 85-1 15

112 85-115

I l l 85-115

106 85-115

102 85-1 15

109 85-115

108 85-115

106 85-115

115 85-115

114 85-115

103 85-1 15

108 85-1 15

109 85-115

107 85-115

108 85-115

Source: PJF0330-02
ND 120 70-130

0.070 128 70-130

0.041 106 70-130

ND 119 70-130

ND 115 70-130

130 60.0 70-130

0.011 106 70-130

ND 1 14 70-130

ND 111 70-130

60 75.0 70-130

0.10 108 70-130

ND 130 85-115

ms/I
M g/ l

m8/1
m8/1

m g / l

mS/1

mg/ I

m g / 1

m y !

m g / I

m g / l

mg / 1 M

Rh Price
reject Manager
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Del Mar Analytical
2852 Anon Ave, twine, CA 92606

1014 E. Cooley Of., Suite A, CaNon, CA 92324

16525 Sherman way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos. San Diego, CA92123
9eao South 51st St.. Suite B~120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261.1228

(909) 3w0.4667 FAX 4909) 37 1046

(818) 7794844 FAX (818) 779-1843

(619) 505-9596 FAX (619) 505-9689

(480) 78540043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/2 I /00
Received: 06/2 I /00

Harris & Associates, inc. - Tempe

1400 E. Souther Ave., Ste, 620.

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

g

TOTAL RECOVERABLE METALS

Result

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

MS/\

m8/l

mg/I

mg/I

mgfl

mg/I

1.00

21.4

0.0500

50.0

1.00

1.00

M

SCIIIC

rum

ryllium

cadmium

lcium

chromium

~pp=r

ad

M-HA

M

M

nalyte

arch: POF2206 Extracted: 06/22/00

matrix Spike Analyzed:06/23/00 (POF2206~MSl)
lenin 1.26 0.050

ice 89.7 2.5

vet 0.0586 0.0050

diam 2630 50

gallium 1.03 0.050

no 1.17 0.050

a""'( Spike Dup Analyzedz 06/23/00 (POF2206-MSDI)
y 1.21 0.050

1.28 0.050

1.10 0.010

1.18 0.0040

1.14 0.0050

135 2.0

1.04 0.010

1.18 0.020

1.07 0.050

66.9 0.50

1.17 0.050

13.1 1.0

1.22 0.050

88.8 2.5

0.0586 0.0050

2630 50

1.05 0.050

1.18 0.050

agneium

ckel

tasslum

cerium

ice

vet

diam

gallium

AC

mg/1

mg/1

mg/l

mg/\

M8/l

M8/1

ms/1

ms/I

mS/I

mS/\

m8/1

M8/I

mg/1

mgr

mg/l

m8/1

mg/1

mg/l

1.00

L00

1.00

L00

1.00

10.0

1.00

1.00

1.00

10,0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

Source: PJF0330-02
ND 126 70-130

66 I II 70-130

ND I 17 70-130

2600 60.0 85-1 I5

ND 103 70-130

ND l 17 70-130

Source:PJF0330-02
ND l 18 70-130

0.070 121 70-130

0.041 106 70-130

ND 1 18 70-130

ND 114 70- 130

130 50,0 70- 130

0.011 103 70-130

ND 117 70-130

ND 107 70-130

60 69.0 70-130

0. 10 107 70-130

ND 130 85-115

ND 122 70-130

66 107 70-130

ND 1 17 70-130

2600 60.0 85-115

ND 10s 70-130

ND 118 70-130

1.64

5.32

0

0.844

0.873

0.738

2,84

2.58

3.67

0.893

0.851

0

3.23

1.01

0

0

L92

0.851

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

'Beth Price
'rejectManager
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Del MarAnal\/tical
2852 Alton Ave., line. CA 92606

1014 E. C0°4€Y Dr., Suite A. Canon, CA 92324
16525 Sherman Way. Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 885, San Diego, CA 92123
9830 South 51st SL, Suite B~120. Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(sos) 370-4667 FAX (goal 3741046
(aw) 77s1844 FAX (aw) 779.1a4a
(6\9) 505-9596 FAX (6\9) 505~96B9
(gaol 7/5-0043 FAX (48o) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

E

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave,, Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

Result
Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

0.00020 me/I

0.00020 mg/1

0.00020 M8/l

nalyte

Itch: POF2808 Extracted: 06/28/00

ark Analyzeds 06/28/00 (POF2808-BLKI)
~rcury ND

:s Analyzed: 06/28/00 (POF2808-BSI)
rcury 0.00549

matrix Spike Analyzedz 06/28/00 (POFI2808-MSI)
rcury 0.00554

trix Spike Dup Analyzedz 06/28/00 (poF2808~Msm)
rcury 0.00547 0.00020 mg/1

0.00500 110 85-115

Source: PJFOl94-0]
0.00500 ND i l l 85-115

Source: PJFDI94-01
0.00500 ND 109 85-1 15 I .27 2 0

h Price
reject Manager
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Del MarAnalytical
2852 Anon Ave.. Irvine, CA 92606

1014 E, C0°4°Y of., Suite A, Cotton. CA 92324
16525 Sherman way. Suns C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 806. San Diego. CA92123

9830 Scum 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261.1228

(sos) 370.4667 FAX (909) 370.1046

(eve) 779.1844 FAX (818) 779.1843

(619) 50s9596 FAX (619) 505.9689

(480) 785-0043 FAX (480) 785.0851

Client Project ID: GBPP 886
Sampled: 06/2 I /00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

DISSOLVED METALS

Result

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

,

gnesium, Dissolved

kea, Dissolved

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

U18/l

mg/l

mg/1

Mg/l

mg/1

mg/1

mS/I

ms/I

me/I

mg/I

m8/1

me/I

MS/\

mg/I

mS/I

ms/I

mg/l

mg/l

xalyte

ch: POF2206 Extracted: 06/22/00

ills Analyzed: 06/23/00 (POF2206-BLKI)
simony, Dissolved ND

epic, Dissolved ND

tum, Dissolved ND

gallium, Dissolved ND

lmium, Dissolved ND

sum, Dissolved ND

o*'°'rn, Dissolved ND

dissolved N D

Dissolved N D

N D

N D

assium, Dissolved N D

znium, Dissolved N D

ca, Dissolved N D

Er, Dissolved N D

iium, Dissolved N D

.Ilium, Dissolved N D '

:, Dissolved N D

`S Analyzed: 06/23/00 (POF2206-BSI)
:irony, Dissolved

sonic, Dissolved

tum, Dissolved

gallium, Dissolved

lmium, Dissolved

sum, Dissolved

'opium. Dissolved

1p¢r» Dissolved

.d, Dissolved

gnesium, Dissolved

k»' "dissolved

1.10

1.15

1.06

1.11

1.12

11.1

1.06

1.02

1.09

10.8

1.06

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

m8/I

MS/\

Mg/l

H18/1

M8/I

m8/l

ms/I

MS/l

M8/1

me/I

ms/I

L00

1.00

1.00

1,00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

110

HIS

106

112

106

102

109

108

106

85~ll5

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

'Rh Price
reject Manager
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Del MarAnalytic:al
2852 Anon Ave.. lrwne, CA92606

1014 E. Cooley Dr, Suite A, Colton, CA 92324

16525 Shaman Way, Stifle f>11, Van Nuys, CA92406

9484 Chesapeake Dr., Suile 805. San Diego, CA92123

sea South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261.1228
(909) 3704667 FAX (909) 3704046
(818) 7794844 FAX (818) 7794843
(619) 505-9596 FAX (619) S05-9689
(480) 785-0043 FAX (neo) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21 /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

Q Tempe, AZ 85282
I Attention: Michael Long

Report Number: PJF0386

DISSOLVED METALS

n a l y t e

n t h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

: s  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - B S I )

tassium,  Dissolved 11 . 5

erbium, Dissolved 1. 14

ice,  Dissolved 2 2 . 0

vet ,  Disso lved 0 . 0 5 4 0

d iam,  Disso lved 54 . 4

gallium, Dissolved 1 . 07

I r "d isso lved 1 . 08

R e s u l t

Reporting
Limit Units

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/1
m 8/ 1

mg / 1

M S / l

m g / I

Mg / 1

m s / \

10 . 0

1. 00

2 1 . 4

0 . 0 5 0 0

50 . 0

1 . 00

1 . 00

M - H A

S p i k e  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S I )

simony,  Dissolved 1 . 23

sonic, Dissolved

ru m ,  D i sso l ved

ryl l i u m,  Disso lved

d r u m ,  D i s s o l v e d

lcium,  Dissolved

ro mi u m,  Di sso l ved

p e r ,  D i s s o l v e d

ad,  Dissolved

<gn¢sium, Dissolved

zkel,  Dissolved

zassium, Dissolved

conium, Dissolved

.ca,  Dissolved

vet,  Dissolved

M

l i m .  D i s s o l v e d

gallium, Dissolved

Disso lved

1 . 35

1 . 10

1 . 19

1 . 15

1 3 6

1 . 07

1 . 15

1.1.1

6 7 . 5

1. 1a

13 . 7

1 . 26

8 9 . 7

0 . 0 5 8 6

2 6 3 0

1 . 03

1 . 17

M

xo,

0 . 0 5 0

0 . 0 5 0

0 . 0 1 0

0 . 0 0 4 0

0 . 0 0 5 0

2 . 0

0 . 0 1 0

0 . 0 2 0

0 . 0 5 0

0 . 5 0

0 . 0 5 0

1 . 0

0 . 0 5 0

2 . 5

0 . 0 0 5 0

5 0

0 . 0 5 0

0 . 0 5 0

M 8 / I

Mg / 1

m g / 1

m 8/ 1

Mg / 1

m g / I

m a / I

m g / 1

m S / I

M 8 / l

M 8 / 1

M g / \

M 8 / l

m g / I

mg / 1

M 8 / I

m y !

m 8/ 1

1.00

L 0 0

1 . 00

L 0 0

1 . 00

10 . 0

1 . 00

1 . 00

1 . 00

10 . 0

1 . 00

10 . 0

L 0 0

1 1 . 4

0 . 0 5 0 0

50 . 0

1.00

1 . 00

1 1 5 85-1 15

1 1 4 85-1 15

103 85-1 15

1 0 8 85-1 15

1 0 9 8 5 - 1 1 5

1 0 7 85-1 15

1 0 8 85-1 15

S o u r c e : P J F 0 3 3 0 - 0 2

N D 1 2 0 7 0 - 1 3 0

0 . 0 7 0 1 2 8 7 0 - 1 3 0

0 . 0 4 1 1 0 6 7 0 - 1 3 0

N D 1 1 9 7 0 - 1 3 0

N D 1 1 5 7 0 - 1 3 0

1 3 0 6 0 . 0 7 0 - 1 3 0

0 . 0 1 1 1 0 6 7 0 - 1 3 0

N D 1 1 4 7 0 - 1 3 0

N D 111 7 0 - 1 3 0

6 0 75 . 0 7 0 - 1 3 0

0 . 1 0 108 7 0 - 1 3 0

N D 1 3 0 8 5 - 1 1 5

N D 1 2 6 7 0 - 1 3 0

6 6 111 7 0 - 1 3 0

N D 1 1 7 7 0 - 1 3 0

2 6 0 0 6 0 . 0 8 5 - 1 1 5

N D 1 0 3 7 0 - 1 3 0

N D 1 1 7 7 0 - 1 3 0

th Price
reject Manager
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Del Mar Analyti<;al
2852 Anon Ave.. Irvine. CA 92606

1014 E. Cooley Dr., Suns A, Canon,CA92324

16525 Sherman Way.SIG C-11, Van Nuys. CA 92406

9484 Chesapeake Dr..Suite 805. San Diego, CA92123

9830 sum 51st SL, Suite B-120. Phcerlix, AZ 85044

4949) 261.1022 FAX (949l 26m228

(909) 370-4667 FAX (909) 370-1046

(81B) 779-1844 FAX (818) 779-1843

(619) 50s9596 FAX (619) sos-seas

(480) 785.0043 FAX (neo) 7s5~oa51

Client Project ID_: GBPP 886
Sampled: 06/2 I /00

Received: 06/21/00

Hargis & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

DISSOLVED METALS

Result

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

M-HA

M

ad, Dissolved

magnesium, Dissolved

nickel, Dissolved

onssium, Dissolved

°lenium, Dissolved

.lice, Dissolved

Iver, Dissolved

M

malyte

Qatch: POF`2206 Extracted: 06/22/00

la t r ia  Sp ike Dup Analyzed:  06/23/00 (POF2206-M SDI)

antimony, Dissolved 1.21 0.050

arsenic, Dissolved 1.28 0.050

barium, Dissolved 1.10 0.010

beryllium, Dissolved 1.18 0.0040

cadmium, Dissolved 1.14 0.0050

calcium, Dissolved 135 2.0

hr»-~ium. Dissolved 1.04 0.010

Dissolved L18 0.020

1.07 0.050

66.9 0.50

1.17 0.050

13.7 1.0

1.22 0.050

88.8 2.5

0.0586 0.0050

>dium, Dissolved 2630 50

gallium, Dissolved 1.05 0.050

inc, Dissolved 1.18 0.050

MG/\

MS/1

mg/l

mg/I

mS/I

mg/1

mg/l

mg/I

mg/l

mg/l

mg/1

mg/l

mg/1

mg/1

m8/I

M8/I

Mg/l

mg/l

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

Source: PJF0330-02
ND l 18

0.070 121

0.041 106

ND I 18

ND 114

130 50.0

0.01 l 103

ND l 17

ND 107

60 69.0

0. l0 107

ND 130

ND 122

66 107

ND 117

2600 60.0

ND 105

ND 118

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
85-115
70-130
_70-130
70-130
85-115
70-130
70-130

1.64

5.32

0

0.844

0.873

0.738

2.84

2.58

3.67

0.893

0.851

0

3.23

1.01

0

0

1.92

0.851

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

arch: POF2808 Extracted: 06/28/00

lank Analyzed: 06/28/00 (p0F2808-BLK1)
mercury,Dissolved ND 0.00020 mS/I

CS Analyzed: 06/28/00 (POF2808-BSI)
mercury, Dissolved . 0.00549 0.00020 MG/\ 0.00500 no 85-115

'eth Price
Project Manager

PJF0386
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Del MarAnalyticaI
2852 Anon Ave.. Irvine, CA 92606

1014 E. C0°l€Y Df., Suite A. Colton, CA92324
16525 Sherman way. Suite C-11, van Nuys, CA92406

9484 Chesapeake Dr., Suite eos, San Diego, CA92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

<949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779.1843
(619) 5054596 FAX (619) sos-9689
(480) 785.0043 PAX (480) 78540851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

DISSOLVED METALS

nalyte Result

Reporting

Limit Units

Spike

Level

Source

Result %REC
%REC
Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

mg/l

Itch' POF2808 Extracted: 06/28/00

matrix Spike Analyzed: 06/28/00 (POF2808-MSI)
~rcury, Dissolved 0.00554 0.00020

trix Spike Dup Analyzedz 06/28/00 (POF2808-MSDI)
rcury, Dissolved 0.00547 0.00020 M 8 / I

Source: PJFol94~0l
0.00500 ND l I I 85-115

Source: PJFol94~0l
0.00500 ND 109 85-1 x5 1. 27 2 0

Rh Price

reject Manager
PJF0386

13 of 17

the rave/Lv pcrluh in@ lo thcsumplar lend in the laboratory. 7hi.v report .\ha/I not be reproduced except in
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Del MarAnalytk3al
2852 Anon Ave, Irvine, CA92606

1014 E. Cooley Dr., Surge A, Colton, CA 92324

16525 Shemlan Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr.. Suite eos, San Diego. CA 92123

9830 South 51st St.. Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949» 261.1228
(909) 370.4667 FAX (poem 371046
(818) 779-1844 FAX (818) 7794843
(619) sos-9596 FAX (sos) 505.9689
(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/2 I /00

Received: 06/2 I /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

INORGANIC

R e s u l t

Reporting

Limit Units

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

S o u  i c e :  P J F 0 3 8 3 - 0 1

NA pH Units 7 . 58 1 . 31 1 0

Source: PJF0393-01
N A pH Units 7 . 66 0 . 1 3 0 1 0

Sou ice: PJF0402-0 l
NA pH Units 7.21 0 1 0

nalyte

itch: POF2128 Extracted: 06/21/00

plicate Analyzedz 06/21/00 (POF2128-DUPI)
7.68

silicate Analyzedz 06/21/00 (POF2128~DUP2)
7.67

replicate Analyzer 06/21/00 (POF2128-DUP3)
7.21

ferencv: Analyzed: 06/21/00 (POF2128-SRM1)
6.95 NA pH Units 7 . 0 0 99 . 3 9 5 - 1 0 5

Ce Analyzed: 06/21/00 (PoF2lz8-sRM2)
7.00 NA p H U n i t s 7 . 0 0 1 0 0 9 5 - 1 0 5

Terence Analyzed: 06/21/00 (POF2l28-SRM3)
6.97 NA pH Units 7 . 00 9 9 . 6 9 5 - 1 0 5

2 . 0 mh o s/ cm 0 . 9 4 8 1 0

ltd!! POF2307

xpliute Annlyzedz
-Ellie Conductance

applicate Analyzedz
:civic Conductance

Extracted: 06/23/00

06/23/00 (POFZ307-DUPI)
2120

06/23/00 (POF2307-DUP2)
1030 2 . 0 Umhos/cm

Source: PJF0386-01
2 I00

Source: PJF0395-01
1000 2 . 9 6 10

T e r e n c e  A n a l y z e d :

~cific Conductance

06/23/00 (POF2307-SRM] )
1430 2 . 0 mh o s/ cm 1 4 1 0 1 0 1 9 0 - H 0

th Price
reject Manager

PJF0386
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Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical

Client Project ID:

Report Number:

GBPP 886

PJF0386

2852 Alton Ave., tree. CA 92606

1014 £_ COOIGY Dr., SLM8 A, Cotton, CA 92324

16525 Sherman way. Suite C-11, Van Nuys, CA 92406
9484 Chesapeake Dr., Suite 805. San Diego. CA92123

9830 South 51 st St.. Suite B-120, Phoenix. AZ 85044

Sampled: 06/2 l /00
Received: 06/2 I /00

(949) 2614022FAX (949) 261-1228
(909) 3704667 FAX (909) 370-1046
(818) 779-1644 FAX (818) 779-1843
(619) 505-9596 FAX (619) sos»9ea9
(480) 7B5-0043 FAX (480) 7B5-0851

INORGANIC

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiersnalyte Result

arch: POF2307 Extracted: 06/23/00

Terence Analyzed: 06/23/00 (POF230'7-SRM2)
:civic Conductance 1480 2.0 mhos/cm 1410 105 90-110

=tch: PoF23l4 Extracted: 06/22/00

ark Analyzed: 06/22/00 (POF23l4-BLK1)
Iodide ND

.oridc ND

rate-N ND

v ND
ND

0.50

0.10

0.10

0.10

0.50

mg/l

m8/l

mg/1

mg/I

m8/l

0.50

0.10

0.10

0.10

0.50

mg/l

M8/1

mg/1

m8/1

MG/\

2.00

1.00

0.903

0.304

4.00

95.5

102

102

97.0

94.7

PJF0330-0
2000

I000

903

304

4000

-21.0

96.5

89.9

102

38.3

M-HAms/I

ms/ l

ms/I

mS/l

mg/1 M-HA

PJF0330-0

:s Analyzedz 06/22/00 (POF2314-BSI)
lorie 1.91
boride 1.02
rxte-N 0.924

rite-N 0.295
'fate 3.79

matrix Spike Analyzedz 06/22/00 (POF2314-MSI)
lorie 1880 500
boride 974 100

rate-N 911 100
rite-N 311 100
.fate 3630 500

trix Spike Dup Analyzed: 06/22/00 (POF23l4-MSD1)
lorie 1810 500
rorie 962 100

rate-N 885 100

rite-N 288 100
fate 3610 500

2000

I 000

903

304

4000

Source:
2300

ND

ND

ND

2 I00

Source:
2300

ND

ND

ND

2 I00

-24.5

95.3

87.0

94.7

37.8

90-110

90-110

90-1 10

90~ l l 0

90-110

2

80-120

80-120

80-120

80-120

80-120

2

80-120

80-120

80-120

80-120

80-120

3.79

1.24

2.90

7.68

0.552

20

20

20

20

20

M-HAMG/\

f"8/I

mE/1

mg/I

mg/I M -HA

'eth Price
'reject Manager

P/F0386
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Del MarAnalytk:al
2852 Alton Ave., IMHS. CA92606

1014 E. Cooley DL, Suite A. Colton. CA92324
1s5zsshe¢man Way. Suite C-11, Van Nuys, CA92406

9484 Chesapeake Dy., Sure 805, San Diego, CA92123
9830 South 51st SL, Suite 8-120. Phoenix, AZ aso44

(949) 261.wa FAX (949) 261.1228

(909) 370-4667 FAX (909) 3704046

(818) 779-1844 FAX (818) 779-1843

(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 l /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

INORGANIC

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

2 0 m8/1

2 0 mg/1 4 0 5 99 . 3

2 0 M g / l

80 - 1  i s

S o u r c e :  P J F 0 4 l 8 - 0 l

1 3 0 0

S o u r c e :  P J F 0 3 8 9 - 0 l

1200

0 . 7 6 6 10

alyte Result

ch: POF2329 Extracted: 06/23/00

nk Analyzed: 06/23/00 (POF2329-BLKI)
:I Dissolved Solids ND

s Analyzed: 06/23/00 (POF2329-BSI)
ll Dissolved Solids 402

plicate Analyzedz 06/23/00 (POF2329-DUPI)
11 Dissolved Solids 1310

plicate Analyzed: 06/23/00 (POF2329-DUP2)
it Dissolved Solids H40 2 0 mg/1 5. 13 1 0

.'0F2727

JI

Extracted: 06/27/00

06/28/00 (POF2727-DUPI)
300

06/28/00 (POF2727-DUP2)
89.0

5 . 0 M8/1 0 2 0

5 . 0 M8/1 1 . 12 2 0

06/28/00 (POF2727-DUP3)
113

06/28/00 (POF2727~SRMl)
204

5 . 0 mS/I

Source: PJF04l8-0l
300

Source: PJF0390-01
90

Source: PJF0447-04
110 2 . 6 9 20

late Analyzed :
salinity as CaC03

plicate Analyzed :
salinity as CnCO3

plicate Analyzed:
salinity as CaCO3

Terence Analyzed :
dimity as CaCO3 5 . 0 mS/\ 2 0 3 1 0 0 89.162-1 l

I

h Price
'eject Manager

PJF0386
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the re.vull.v perluh onLy lo the samples end in /Hz /uborubry. This report shall pal be reproduced except in
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00ReportNumber: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

ll- I I

Del MarAnalyticaI
2852 Alton Ave., Irene. CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Shaman Way, Sui1B C-11, Van Nuys, CA 92406

9484 Chesapeake DI.. Suite 805, San l3@890_ CA92123

saab scum 51st St.. Suite B-120, Phoenix, AZ 85044

(949) 2614022 FAX (949) 2614228

(909) 370-4667 FAX (909) 3704046

(818) 779-1844 FAX (818) 7794843
(619) 50s9596 FAX (619) 505-9689

(480) 785-0043 FAX (480) 785-0851

DATA QUALIFIERS AND DEFINITIONS
HT-1

M

M -HA

ND

NR

RPD

The holding time for this test is immediate. The laboratory measurement, therefore, cannot be used for compliance.

The MS and/or MSD were outside of the acceptance limits due to sample matrix interference. See LCS.

Due to high levels of analyze in the sample, the MS/MSD calculation does not provide useful spike recovery information
See LCS.
Analyze NOT DETECTED at or above the reporting limit

Not reported.

Relative Percent Difference

n m

eth Price
Project Manager

PJF0386
17 of 17

the ravulrx perla only lo the .vumplcv nenad in the laboratory. Chi.\ report .hull pal be reprudueeal arcepl m
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APPENDIX C

MANUFACTURER LINER SPECIFICATIONS
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Inherent Properties of Polyethylene Liners Page 1 off

POLY-FLEX LINER SPECIFICATIONS

INHERENT PROPERTIES OF POLYETHYLENE LINERS

The properties listed in the table below are primarily inherent in the resin
type used to produce the liner or are directly proportional to the thickness of
the liner and less dependent on the manufacturing method. Therefore, these
properties will not change from roll to roll or even lot to lot. Hence, they
should not be included as part of routine quality control testing. The
exception to this is Oxidative induction Time. This test is a measurement of
the amount of anti-oxidant added to the resin to produce the finished sheet.
This test can function both as a performance test and a quality control test.
As a quality control test it is desirable to run the test at high temperatures to
keep the test duration short. This test is routinely Mn at the time of
manufacture. As a performance test it is desirable to Mn the test at lower
temperatures. Testing at lower temperatures cannot be done for quality
control purposes. .

The information given below is based on nominal values. individual test
results may vary from these values depending upon the reproducibility of the
test.

NOMINAL PROPERTIES

TEST DESCRIPTION TEST METHOD
•

UNITS HDPE LLDPE
ASTM D 638

ASTM D 5323

ASTM D 1203
ASTM D 1204

ASTM D 570

lb/ inc

lb/ inc

%
%

% change

110,000

60,000

0.1
+/- 0.5

0.1

45,000

45,000

0.1
+/- 1.0

0.1

ASTM D 696 (cm/cm - °c) 1.2X 10-4 1.4X 10-4

Modulus of Elasticity

Secant Modulus

Volatile Loss
Dimensional Stability
Water Absorption
(24 hr @ 23°C)
Coefficient of Llnear
(Thermal Expansion)
Moisture Vapor TranSmission Rate
(100°C and 100% relative humidity)

ASTM E 96

Low TemperatUre Brittleness
Oxidative Induction Time

Multi-Axial Tension ASTM D 5617

Melt Index ASTM D 1238

g/m2. day
100 mil
80 mil
60 mil
40 mil
30 mil

ASTM D 746 °F
ASTM D 3895 minutes @ 200°C

minutes @ 150°C
stress, psi

strain, lb/ inc

9/10 minutes

0.17

0.20
0.26
0.39
0.50

< -112
100
2000
2200

18

0.20

0.25

0.33
0.45

0.57
< -112

100
2000
1500

40+

0.20

Copyright © Poly-Flex, Inc.
All rights resewed.

http://www.po1y-flex.com/inherent.html 10/11/2000



Standard Specifications Page 1 of 1

SMOOTH HDPE GEOMEMBRANE
ENGLISH UNITS

Test Method 30 Mil
Minimum Av erage Values

40 Mil 60 Mil 80 Mil 100 Mil
ASTM D 5199

30
27

0.940

40
36

0.940

60
54

0.940

80
72

0,940

100
90

0.940

Property
Thickness, mils

minimum average
lowest individual reading

Sheet Density, g/cc
Tensile Properties 1

ASTM D 1505/D 792
ASTM D 638

(Type IV Specimen @ 2 in/ min)

ASTM D 1004
ASTM D 4833

ASTM D 5397 (App.)
ASTM D 1603
ASTM D 5596

63 84 126 168 210
114 152 228 304 380
12 12 12 12 12

700 700 700 700 700
21 28 42 . 144 180
54 72 108 144 180

200 200 200 200 200
2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0

Cat.1 or 2Cat.1 or 2Cat.1 or 2Cat.1 ore Cat.1 or 2

100 100 100 100 100ASTM D 3895
ASTM D 5721
ASTM D 3895 55 55 55 55 55

GRI GM11
ASTM D 5885 5.0 50 50 50 50

ASTM D 4437
60 80 120 160 200

44& FTB 59 a FTB88&FTB118& FTB147 8 FTB

1. Yield Strength, lb/ in
2. Break Strength, lb/ in
3. Yield Elongation, %
4. Break Elongation, %
Tear Resistance, lbs
Puncture Resistance, lbs
Stress Crack Resistance 27 hrs
Carbon Black Content 3, %
Carbon Black Dispersion 4
Oxidate Induction Time (OIT)
Standard OIT, minutes
Oven Aging at 85°c
Standard alT
(% retained after 90 days)
UV Resistance 5
High Pressure OIT s
(% retained after 1600 hrs)
Seam Properties
1. Shear Strength, lb/ in
2. Peel Strength, lb/ in
Roll Dimensions
1. Width (feet):
2. Length (feet)
3. Area (square feet):
4. Gross Weight (pounds, approx.)

23
1000

23,000
3,470

23
750

17,250
3,470

23
500

11 ,500
3,470

23
375

8,625
3,470

23
300

6,900
3,470

2.
3.
4.
5.
6.

Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.

Yield elongation is calculated using a gauge length of 1.3 inches, Break elongation is calculated using a gauge length of 2.0 inches.

The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.

Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.

Carbon black dispersion for 10 different views: All 10 in Categories 1 and 2.

The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation 60°C.
uv resistance is based on percent retained value regardless of the original HP~OlT value.

This data is provided for informationalpurposes only and is not intended as a warranty or guarantee. Poly-Flex, Inc. assumes no responsibility in
connection with the use of thisdata. These values are subject to change without notice. REV. 4/00

http://www.poly-flex.com/stsmhd.html 10/11/2000
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Standard Specifications Page 1 of 1

TEXTURED HDPE GEOMEMBRANE
ENGLISH UNITS

Test Method
Minimum Average Values

40 Mil 60 MII 80 Mil 100 Mil
ASTM D 5994

Property
Thickness, mils

minimum average
lowest individual of 8 of 10 readings
lowest individual of 10 readings

Asperity Height, ms
Sheet Density, g/cc

Tensile Properties 1

GRI GM12
ASTM D 1505/D 792

ASTM D 638
(Type IV Specimen @ 2 in/ min)

38
36
34
10

0.940

57
54
51
10

0.940

72
72
68
10

0.940

90
90
85
10

0.940

ASTM D 1004
ASTM D 4833

ASTM D 5397 (App.)

ASTM D 1603

ASTM D 5596

84 126
60 90
12 12
100 100
28 42
60 90

200 200

2.0 - 3.0 . 2.0 - 3.0

Cat.1 or 2 Cat.1 or 2

168
120
12
100
56
120

200

2.0 - 3.0

Cat.1 or 2

210
150
12
100
70

150

200

2.0 .. 3.0

Cat.1 or 2

100 100 100 100ASTM D 3895
ASTM D 5721
ASTM D 3895 55 55 55 55

1. Yield Strength, lb/ in
2. Break Strength, lb/ in
3. Yield Elongation, %
4. Break Elongation, %
Tear Resistance, lbs
Puncture Resistance, lbs

Stress Crack Resistance 21 hrs

Carbon Black Content 37 %

Carbon Black Dispersion 4
Oxidate Induction Time (OIT)
Standard OIT, minutes
Cven Aging at 85°C
Standard OIT
(% retained after 90 days)

UV Resistance s
High Pressure OIT s
(% retained after 1600 hrs)

GRI GM11
ASTM D 5885 50 50 50 50

ASTM D 4437
80

59 & FTB
120 160 200

88& FTB 118 a. FTB 147 & FTB

Seam Properties
1 . Shear Strength, lb/ in
2. Peel Strength, lb/ in

Roll Dimensions
1. Width (feet): 23 23 23 23
2. Length (feet) 750 500 375 300
3. Area (square feet): 17,250 11,500 8,625 6,900
4. Gross Weight (pounds, approx.) 3,500 3,500 3,470 3,470

1. Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
Yield elongation is calculated using a gauge length of 1.3 inches, Break elongation is calculated using a gauge length of 2.0 inches.

The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via Moo testing.

Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.

Carbon black dispersion for 10 dilterent views: All 10 in Categories 1 and 2.

The condition of the test should be 20 hr. uv cycle at 75°c followed bye hr. condensation 60°C.
uv resistance is based on percent retained value regardless of the original HP-OlT value.

2.

3.

4.

5.
e.

This data is provides for informational purposes only and is not intended as a.warranty or guarantee. Poly-Flex, Inc. assumes no responsibility in
connection with the use of this data. These values are subject to change without notice. Rev. 4/00

http://www.poly-flex.com/sttehd.htm1 10/11/2000
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Poly-Flex, Inc. - Chemical Resistance Lnformation Page 1 of 2

CHEMICAL RESISTANCE INFORMATI

CHEMICAL CLASS
CHEMICAL

EFFECT
PRIMARY CONTAINMENTSECONDARY CONTAINME
(LONG TERM CONTACT) (SHORT TERM CONTACT

HDPE LLDPE HDPE LLDPE
1

B
A
A

C
B
B

A
A
A

C
A
A

3 I

B
C

C
C

B
B

C
C

3

1
3

B
C
B
A
B

C

C
C
C
A
C
C

B
B
B
A
B
B

C
C
C
A
C
C

3
C
C
C

C
C
C

B
B
B

C
C
C

3
C
C

C
C

B
B

C
C

1
A
A

A
C

A
A

A
B

CARBOXYLIC ACID
- Unsubstituted (e.g. Acetic acid)

Substituted (e.g. Lactic acid)
- Aromatic (e.g. Benzoic acid)

ALDEHYDES
- Aliphatic (e.g. Acetaldehyde)
- Heterocyclic (e.g. Furfural)

AMINE
- Primary (e.g. Ethylamine)
- Secondary (e.g. Diethylamine)
- Aromatic (e.g. Aniline)

CYANIDES (e.g. Sodium Cyanide)
ESTER (e.g. Ethyl acetate)

ETHER (e.g. Ethyl ether)
HYDROCARBONS

- Aliphatic (e.g. Hexane)
- Aromatic (e.g. Benzene)
- Mixed (e.g. Crude oil)

HALOGENATED HYDROCARBONS
- Aliphatic (e.g. Dichloromethane) +A4
- Aromatic (e.g. Chlorobenzene)

ALCOHOLS
- Aliphatic (e.g. Ethyl alcohol)
- Aromatic (e.g. Phenol)

`NORGANlC ACID
- Non-Oxidizers (e.g. Hydrochloric acid)
- Oxidizers (e.g. Nitric Acid)

INORGANIC BASES (e.g. Sodium hydroxide)

SALTS (e.g. Calcium chloride)
METALS (e.g. Cadmium)
KETONES (e.g. Methyl ethyl ketone)
OXIDIZERS (e.g. Hydrogen Peroxide)

1
2

1

1

1

3

2

A
C
A

A
A

C
C

A
C
A

A
A

C
C

A
B
A

A
A
B

C

A
C
A
A
A
C
C

Chemical effect (see discussion on Chemical Resistance)

1.

2 .

3.

No Effect-Most chemicals of this class have no or minor effect.

Oxidizer-Chemicals of this class will cause irreversible degradation.
Plasticizer-Chemicals of this class will cause a reversible change in physical properties.

Chart Rating

Most chemicals of this class have little or no effect on the liner.
Recommended regardless of concentration or temperature (below 150° F).

Chemicals of this class will effect the liner to various degrees.
Recommendations are based on the specific chemical, concentration and temperature.
Consult with Poly-Flex, Inc.

Chemicals of this class at high concentrations will have significant effect on the physical properties of the liner.
Generally not recommended but may be acceptable at low concentrations and with special design considerations.
Consult with Poly-Flex, Inc.

This data is provided for infomwational purposes only and is not intended as a warranty orguarantee. Poly-Flex, Inc. assumes no responsibility in
connection with the use of this data. Consult with Poly-Flex, Inc. for specific chemical resistance information and liner selection.

http://www.poly-flex.com/chres.htm1 10/12/2000

c.

A.

B.
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Poly-Flex Inc.,FAQs Page 1 off

FREQUENTLY ASKED
QUESTIONS a. ANSWERS

Disclaimer These answers are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-Flex, Inc. assumes
no responsibilities in connection with the use of this information. Oct. 99.

What is the life expectancy of Poly-Flex HDPE and VFPE liners?

The life expectancy of Poly-Flex liners depends on the environment in which they are installed. Exposure
to high temperatures, certain chemicals, constant loads, and adverse site conditions shorten the life of
the liners. Under normal conditions, Poly-Flex HDPE and VFPE liners are expected to last for many
decades. .

2. Are Poly-Flex liners resistant to chemical attack? Which chemicals?

Chemical resistance as applied to geomembranes is a relative term. In its strictest form, chemical
compatibility, as the term applies to this industry, implies that a chemical has no effect on the liner.
However, from an engineering perspective, chemical compatibility means that a liner will survive
exposure to a chemical, even though the chemical could have some effects on the liner, without causing
the liner to fail. Poly-Flex liners provide a high degree of chemical resistance to a wide range of
chemicals. Please refer to the chemical resistance section under Technical Information.

Which liner should be used for secondary containment, Poly-Flex HDPE or
VFPE? Why?

Poly-Flex HDPE liners are preferred because most secondary containment projects are for emergency
containment of chemicals at high concentrations, such as fuels and acids. The Poly-Flex HDPE liners
provide a higher degree of chemical resistance as compared to VFPE liners.

4. What are the typical roll dimensions of Poly-Flex geomembranes?

All Poly-Flex rolls are 23 feet wide. The roll lengths range from 300 feet up to 1,550 feet depending on
the material type and thickness. The gross weights are approximately 3,580 lbs. Please refer to the
Material Specification Section.

How are Poly-Flex geomembranes shipped?

Poly-Flex rolls are shipped by flat-bed trailer trucks. Open- or closed-top containers are used for
overseas shipping. Up to 12 full rolls can be shipped per truckload or container.

Can Poly-Flex liners be exposed to sunlight for a long period of time? How long?

Yes. Poly-Flex liners are specifically formulated and manufactured to resist ultra-violet rays. Therefore,
they are suitable for use in exposed applications. The liners are expected to last many decades in
exposed applications without any detrimental effect from sunlight.

7. What is the elongation or deformation limits of Poly-Flex HDPE and VFPE
geomembranes before they rupture?

In the multi-axial tension test, ASTM D 5617, the HDPE liners rupture at 15% elongation and the VFPE
liners rupture at 35% elongation.

Does thickness affect the elongation or deformation limits?

Generally, the elongation property of Poly-Flex liners are independent of the material thickness. Although
thinner liners deform with less pressure, the ultimate elongation at rupture is reported the same for all
gauges.

http://www.po1y-flex.com/faqs.htm1
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6.

3.

5.

1.
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Poly-Flex Inc.,FAQs Page 2 off

Can I purchase the liner and install it myself or do I have to go through a dealer?

Installation of Poly-Flex liners requires trained technicians and special equipment. Therefore, we require
that Poly-Flex liners be installed either by a Poly-Flex Dealer representative or Poly-Flex Construction,
Inc.

10. Can Poly-Flex liners be used for potable water applications?

Poly-Flex HDPE liners are rated by the National Sanitation Foundation, Standard 54, as suitable lining
material for potable water applications.

11. Are Poly-Flex liners available in any other colors than black?

Yes. Poly-Flex liners are available in white/black.

12. What maintenance is required for Poly-Flex liners after installation?

None, Poly-Flex liners are maintenance free.

13. Should Poly-Flex liners be used as reinforcement (structural) membranes?

No. The Poly-Flex geomembranes are single layer, unreinforced materials and should not be used as
structural membranes to carry loads.

14. In what type of projects are Poly-Flex liners used?

Poly-Flex geomembranes are used in a variety of applications. Mostcommonly, in municipal solid waste
and hazardous waste landfills, landfill closures, raw water reservoirs, wastewater lagoons, industrial
ponds, mining leach pads and ponds, canals, aquaculture ponds, secondary containment, etc.

15. Are there any limits on the project size?

No. The project size could vary from a few hundred square feet to millions of square feet of
geomembrane.

16. Can Poly-Flex manufacture customized roll dimensions?

Yes. Although the roll width is always 23 feet, Poly-Flex is capable of manufacturing the rolls in custom
lengths to accommodate our customers needs.

17. What are the temperatures for material that can be contained by Poly-Flex
liners?

Poly-Flex geomembranes are thermoplastic materials, hence their physical properties are temperature
dependent. The material becomes softer and more flexible at higher temperatures and stiffer and
stronger at lower temperatures. We specify maximum use temperatures of 160° F for HDPE and 140° F
for VFPE liners.

18. Are Poly-Flex liners immune to root penetration?

Poly-Flex liners resist root penetration. However, some vegetation, such as nut grass, could penetrate
the liners. We recommend that the subgrade soils be prepared to be free of roots and organic material.

19. Are Poly-Flex liners immune to attack by rodents?

Poly-Flex liners are generally immune to rodent and insect attack because they contain no plasticizers or

http://www.po1y-f1ex.com/faqs.htm1 10/25/2000

9.

l l Il l !



Poly-Flex Inc.,FAQs

scrim source proteins which are sometimes present in other plastics.

Page 3 of 6

20. Why do Poly-Flex liners have wrinkles?

Because thermal expansion/contraction of approximately 2% over 100° F variance in temperature will
cause the liner to grow or shrink.

21. What is the permeability of the Poly-Flex liners?

Poly-Flex liners are the least permeable of all synthetic thin membrane systems. Poly-Flex liners have a

permeability of 10-13 cm/sec vs. cracked concrete and compacted clay at in -7 cm/sec.

22. What is the moisture vapor transmission rate (MWR) of the Poly-Flex liners?

The permeability of Poly-Flex liners is expressed as the Moisture Vapor Transmission Rate (MvrR) as
measured by the ASTM D E96 test method. The property is expressed in grams/unit arealday. Please
refer to inherent properties of polyethylene liners located in Material Specifications.

2 3 . D o e s  m a t e r i a l  t h i c k n e s s  i n f l u e n c e  p u n c t u r e  r e s i s t a n c e ?

Yes. Thicker liners have higher puncture resistance than the thinner ones.

24. What is the cold temperature resistance of Poly-Flex liners?

Poly-Flex liners pass the low temperature brittleness test at -70° C (-94° F) according to the ASTMD
746.

2 5 . H o w  i s  t h e  t h i c k n e s s  o f  a  l i n e r  d e t e r m i n e d  f o r  a  s p e c i f i c  a p p l i c a t i o n ?

In the case of landfills, U.S.E.P.A. mandates that all landfill liners must be 60 mil or thicker. Poly-Flex 40
mil geomembranes are preferred for landfill closures. The liner thickness is determined by the project
engineer based on the project site specific conditions.

2 6 . H o w  m u c h  c o v e r  s o i l  i s  n e e d e d  b e f o r e  d r i v i n g  o n  t h e  l i n e r ?

The minimum initial lift of cover soil should be determined based on the type of placement equipment,
cover soil, and the liner system under consideration. A minimum of 15 - 30 cm (6 - 12 inches), is usually

recommended for equipment with light ground pressure of less than 34.5 Pa (5 lb/ in 2). A higher initial
lift height should be used for proportionally heavier equipment.

2 7 . H o w  a r e  P o l y - F l e x  l i n e r s  h e l d  i n  p l a c e  o n  s i d e  s l o p e s ?

The most common method of securing the liners on side slopes is by means of an anchor trench around
the perimeter. The batten strip or the PEC embed channel systems are used to attach the liner to
structures. Please refer to the Poly-Flex Design Details located in Technical Information.

2 8 . H o w  s t e e p  c a n  s i d e  s l o p e s  b e  d e s i g n e d  f o r  P o l y - F l e x  l i n i n g  a p p l i c a t i o n s ?

The side slopes can be designed as steep as 90° or a vertical wall.

29. What are interface friction angles?

Interface friction angles express properties relating to sliding shear resistance between two materials
facing each other. This property is used in stability calculations to design a stable liner system.

3 0 . H o w  a r e  i n t e r f a c e  f r i c t i o n  a n g l e s  d e t e r m i n e d ?

http1//www.poly-flex.corn/faqs.htm1 10/25/2000
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Poly-Flex Lnc.,FAQs Page 4 off

The industry standard test method is the ASTM D 5321 "Determining the coefficient of soil and
geosynthetic or geosynthetic and geosynthetic friction by the direct shear method".

31. What are the advantages of Poly-Flex textured liners?

The Poly-Flex textured geomembranes are specifically manufactured with rough surfaces to produce a
high interface friction angle when in contact with soils or other geosynthetic materials. This will provide a
high factor of safety against sliding failure on side slopes.

32. Can Poly-i=Iex seams be tested for leaks? How?

Yes. Poly-Flex seams are non-destructively tested over 100% of the seam length for leaks. The most
common method is the air pressure test for dual wedge seams. The vacuum box test is used for
extrusion welds.

33. What is the minimum degree of roughness (texturing) a textured liner should
have?

The minimum industry standard specification GRI GM13, requires a minimum Asperity Height of 7 mils
for textured HDPE geomembranes. Poly-Flex reports 17 mils as minimum, more than twice the industry
standard. The higher degree of texturing of Poly-Flex textured geomembranes provide higher interface
friction resistance next to soils and other geosynthetics, which adds to the factor of safety against sliding
on slopes

34. Should wind uplift forces be considered for Poly-Flex liners installed in exposed
applications?

Yes. The wind suction forces can lift exposed liners off the ground and potentially damage them. A
ballast system, such as dead weights, sand tubes, anchor trenches, etc. should be considered for all
geomembranes installed in exposed applications. For buried applications, the installed liner should be
temporarily secured by means of sand bags until cover soils are placed.

35. How much ballast is needed over exposed liners?

The ballast system should be designed to secure the liner in place under the maximum anticipated wind
suction pressures for the specific project site. Wind uplift pressures can be as high as 1.43 Pa

(30 lb if fl 2] depending on the project site geometry and wind velocity. Please call your Poly-Flex sales
representative for more information.

36. What method is used for joining Poly-Flex liner panels together?

Poly-Flex liner panels are joined by two methods. The primary method of welding geomembrane panels
together is fusion welding.

In fusion welding, heat is applied directly to the geomembrane panels by a motorized hot wedge welder
The panels are then routed through a series of rollers that fuse the material together.

The second method of joining Poly-Flex Liner panels is extrusion welding. This method is used primarily
for performing repairs on the liner material. This method utilizes the application of molten polyethylene
welding rod to the surface of the two geomembrane sheets to be joined. The molten extrudate creates a
bond that seals the two pieces of geomembrane together.

37. Can Poly-Flex liners be attached to fixed structures such as concrete, steel,
pipes, etc? How?

Yes. Poly-Flex liners can be attached to fixed structures through a number of methods. With concrete
structures, two methods are preferred. The first, to be used in new structures, is polyethylene embed
channel (PEC). This channel can be inserted into a new concrete structure, providing for a three inch
HDPE surface to which Poly-Flex liners may be welded creating a water-tight seal.

http://www.po1y-flex.com/faqs.html 10/25/2000
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Secondly, Poly-Flex liners may be attached to new and existing concrete structures through the use of
stainless steel or aluminum batten strips. These strips are attached to the concrete by inserting stainless
steel anchor bolts into the concrete, placing the geomembrane liner over the anchor bolts, placing a strip
of neoprene gasket between the liner and batten strip, and securing the batten strip with washers and
nuts. Poly-Flex liners may also be secured to penetrations through the liner by the fabrication and
welding of a polyethylene " boot" around the structure. Please refer to the Design Details Section of
Technical Information.

38. How is the Poly-Flex liner deployed at the job site?

Liner is deployed using a lift system that suspends a roll off of the ground. The system is raised by a
loader, forklift, crane or other lifting equipment and then spooled off and deployed. An unwind stand can
also be used from a modified flatbed trailer. Please refer to Liner Panel Deployment detail under
Technical information.

39. What procedures should be followed for storing Poly-Flex liners at a jobsite?

Poly-Flex liners should be stored on a prepared sublease that is free of rocks, roots, debris, or materials
that may damage the liner. The rolls should also be stored away from standing water and should not be
stacked more than two rolls high.

40. Can construction equipment be operated directly on the liner?

Equipment that applies less than 2 psi ground pressure can be operated directly on the liner when
operated with caution, including no sudden starts, stops or Tums. See Question 28.

41. Are there any adhesives, tapes or glues that are suitable for joining Poly-Flex
liners?

There are no adhesives, tapes or glues that provide a permanent, watertight bond.

42. How much liner is normally installed and tested in one day?

The amount of liner that can be installed and tested in one day depends upon site conditions, subgrade
preparation and the difficulty of the project.

43. Are there any ambient and/or sheet temperature limits when welding?

The industry standard is a maximum of 104°F measured 6 inches above the liner surface and a minimum
of 32°F. The liner can be welded above the maximum and below the minimum temperatures if certain
precautions are observed.

44. Can Poly-Flex liners be installed directly on top of concrete slabs or asphalt
pavement?

Yes. Concrete and asphalt slabs must be smooth and have no sharp edges.

45. Can Poly-Flex liners of different thickness or textures be welded to each other?

Yes.~Poly-Flex liners with thickness or texture differences of 20 mils or less can be fusion welded
together. Liners with thickness or texture differences of greater than 20 mils should be extrusion welded
together.

46. Can Poly-Flex liners of different densities be welded to each other?

Yes. Welding temperature adjustments must be made to achieve a successful weld. When extrusion
welding, the lower density welding rod should be used.

http://www.poly-flex.com/faqs.htm1 10/25/2000
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47. What are the advantages of LLDPE over PVC geomembrane?

The advantages are as follows: _
LLDPE has resistance to a wider range of chemicals as compared to plc.
LLDPE is immune from biological attack by microorganisms. Microorganisms could attack PVC and use
the plasticizer as a source of food.
LLDPE is resistant to burrowing animals, PVC is not.
LLDPE has a lower permeability to methane than PVC.
LLDPE has a lower moisture vapor transmission rate than plc.
LLDPE retains its physical properties due to long-term soil burial. PVC's physical properties diminish in
time due to loss of plasticizer.
LLDPE is resistant to ultra-violet light, PVC is not.
LLDPE remains flexible at temperatures well below freezing at -25°C. PVC loses its flexibility and
becomes brittle at -25°C .

Disclaimer: These answers are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-Flex, Inc. assumes
no responsibilities in connection with the use of this information. Oct. 99. .

Copyright © Poly-Flu, Inc.
All rights resewed.

http://www.po1y-flex.com/faqs.html 10/25/2000
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COLORADO LINING INTERNATIONAL

We have been sewing the environmental containment market for over 20 years and
continue to grow globally by offering a diverse product line to a variety of market
segments including waste management, wastewater, golf course lakes and streams,
landscape and agricultural.

Colorado Lining International maintains enough equipment to Mn five (5) field crews with
back up equipment in all major categories.

Colorado Lining International maintains a 25,000 square foot fabrication facility with the
ability to pre-fabricate single panels of up to 50,000 square feet.

For further information regarding our products or services, please contact:

Colorado Office: John Heap, President, (303) 841-2022 or (800) 524-8672

Texas Office: Paul Amos, Vice President, Sales, (281) 358-8899 or (888) 546-4641

South Dakota Office: John Brennan, Regional Sales, (605) 748-2201 or (800) 661-2201

E-mail:
John B. Heap, President
Michael s. Bair, Vice President
Paul D. Amos, vice President, Sales
Tim Gilligan, Vice President, Operations
John Brennan, Regional Sales

jheap@coloradolining.com
mbair@coloradolining.com
pamoscli@ix.netcom.com

tgiIligan@coloradolining..com
jbrennan@gwtc.net
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.HDPE Geomembrane

P r o d u c t D a t a  ( M i n i m u m A v e r a g e R o l l Va lues )

Supply Information (Standard Roll Dimensions)

22.5 6.86 312 400 29.520 2.744 4.970 2.254

22.5 6.86 656 200 14.760 1  . 3 7 2 4.639 2.104
8 0

100 22.5 6.86 328 100 7.380 3.898 1  . 7 6 8

22.5 6.86 650 198 14.625 1  . 3 5 9 113 1.412
s i s

22.5 6.86 320 7.200 669 3.067 1.391
16333

B 0
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The following tables give qualitative information as to mc resistance
off-IDPE and Polypropylene sheet materials to spedic chemicals Ar
various concentrations. The values given correspond co the mos:
accurate information available &om raw material suppliers of the
spec:i5c resins, based upon testing results and other relevant
literature. .

It should be emphasized that this data has been compiled for initial
consultation purposes ody The information is in no way intended
to replace corrosion testing that is based on actual conditions. If the
user does not have sufficient experience regarding these materials,
the user should contact a competent corrosion expert (certified by
the Nadond Association of Corrodon Engineers of Houston, TX),
to verify any recommendation or to interpret the tables. Also, for
any special or unusual factors, including the duration of contact, or
level of so-ess in the system, the results should be analyzed taking
into account these and any other applicable factors. In all
circumstances, our engineering department should be consulted
to review and verify final recommendations.

Ill

The following symbolsareused in :he cables:

Resistant Symbol

On chebasis of the data, little or no effect on
the material has been made evident within the
given range of pressure and temperature limits.

Conditionally Resistant Symbol

Suitability has to be checked in each individual
caseof application. Further testingmay have to
be performed to offer a specific recommendation.
Please consult withour engineering dcparunem
for a specific rccommendadon.

o Non-Resistant (Not Recommended) Symbol

The material is gedcrally regarded to be unsuitable.
Therefore, the application is not recommended.

Note: Infonnation on PVDF available upon request.

I
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The following abbr'eviadons are used for concentxadons in some
cases, where a specific numeric value is not given.

Aqueous solution, percentage of mass less than 10%

Aqueous solution, paccntagv: of mass higher than 10%

Aqueous solution, saturated at 20°C (68°F)
M i n i m u m technically pure concentration

Commercially available concentration

The fol lowing footnotes are used in the body of  the cables'

Ill

1)  Peneuadon o f  HCI  poss ib l e  .

2)  Oxid iz ing

3) Peneuadon of  HF possible

4) Medium might  cause guess cracldng

5) Peneuadon of  HBr possible
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'The iJlbwingeo<anpb, whth\Mesthe above equatbnarxi corsuaizns, isproviied ibra5 acre area

i1v°ul1dnH=H°0nt=iuinga1ra:d¢runnqui=1 d~=pa1of10een

Couvasion victors: I 8= 0.3048 mm
1m3 =2.642 * 10 z 91
1 sec = 86,400 sec/day

\

Action Response Level #1: Action Response Level #2:

Q=C,, a /zghw Q=CRa Jzghw

Q=(0.6)(3.6 linz m2 9.8- 3.1
l n / ( :IX fn) Q=(0.5)(11, wt), : )lm' 2(9.82)(3.1ml

Q=(0-6)(3.1 * 10-6m 2) 60.76"'
,2 Q=(0.6)(11..3*10~'m 2) A 60.76

i
s

Q=(1.86* 10-6m 2)(7.801) Q=<6.7/ * 10"»» 2X7.802)

:5.29*10'5M'Q=1.45*10-5'"'

g

Q=(1_45*1()°5_X2_542*102S°:

s

-) 86,400 x :
( day

Q=(5.29*10""'°)(2.642*102§£)(86,400 ' )
J' fn J day

=331£8i
Q day Q=1,207£.

. ¢1.v
m

Foraive acxeilrpollndnnemntz

=5 33152=165558Q * dev , day Fora5 acreareainpoumdnnem|£;
Q=s*1,20112L=6,03sL'

4)day

As all impoundments vary in size, and it is necessary to calculate the Action Response
Levels for each impoundment. P l e a s e i n c l u d e  a  c o p y  o f  a l l
c a l c u l a t i o n s  w i t h  t h e  c o m p l e t e d  m o d e l  p e r m i t  a p p l i c a t i o n .

Appendix I. 2.
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punctures or in the initiation of tears. HDPE has a high chemical resistance over a wide pH range.

XLDBE is manufactured through extrusion of molten resin. The material is delivered in rolls and
typical liner thickness are 40 mil, 60 mil and 80 mil. Other thickness can be specified and
manufactured upon request.

VLDPE is a highly flexible material, generally having the highest interface shear strength and puncture
resistance of the comparable geomembranes. No specific yield point is present with break occurring
at an elongation of approximately 1000 percent biaxial, and approximately 300 percent biaxial. The
chemical resistance of VLDPE is similar to that of HDPE.

The flexible nature of VLDPE makes it highly resistant to impacts of sharp edges on cnlshed
materials. It's thermal expansion behavior is similar to that of HDPE.

A.5.4 Leakage Through Liner Systems

Seepage losses through clay liners are controlled by slow mass liquid flow through the pores of the
clay layer. The lower the hydraulic conductivity of the clay layer, the lower this mass flow, until it
is finally primarily controlled by physicochemical considerations, and flow takes place by difiiision.
In general, the seepage through a clay liner can be calculated using Darcy's equation:""5"'7

where:

Q
k
i
A

seepage quarry,
hydraulic conductivity;
seepage gradient, and
surface area through which seepage
takes place.

Water vapor transmission can occur through intact geomembrane liners. An equivalent hydraulic
conductivity for vapor transmission through geomembrane liners, estimated using Darcy's equation,
is in the order of 1xl0"I cm/sec.

The calculation of a leakage rate through a geomembrane liner is more difficult because its magnitude
depends on the size and shape of the opening in die liner, as well as the material underlying and
overlying the liner. Empirical equations have been proposed for calculating leakage rates through
holes in geomembrane liners:

Rate of 1ed<age due to defects in geomembranes overlain and underlain by high permeability materials
(e.g. impoundment primary liners with genet, or other high-permeability leak collection system):

52
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Q = CBa(28h)0~5 [2]

Rate of leakage though a geomembrane resting on high permeability material and overlain by a
medium permeability drainage material (Ag. heap leach pad liner overlain by ore and underlain by a
leak collection system):

Q =

[3]

3a0.75h0.75kd0.5

Rate of leakage through a composite liner with a hole in the geornembrane, good contact between
geomembrane and clay (e.g., synthetic liner on clay) :

Q =

[4]

0.21 a0.lh().9ks0_74

In equations 2 to 4, the symbols are defined as follows :

Q_
CB
g -

h
k=

ka

steady state rate of leakage through one hole in geomembrane layer (m3/s)
dimensionless coefficient, CB = 0.6
acceleration of gravity, g = 9.81 M52
area of the hole in the geomembrane (m2)
head of liquid on top of the geomembrane (In)
hydraulic conductivity of the low permeability soil underlying the
geomembrane (m/s) '
hydraulic conductivity of the drainage material overlying the geomembrane

(1H/s)

The leakage rate through a hole in a geomernbrane member of a composite liner is considerably lower
than that through other boundary conditions. The water vapor transmission through a geomembrane
may result in higher losses per acre than the leakage through a composite liner.

As was intuitively illustrated earlier, quantitative evaluations of equations l to 4 show that if the
synthetic liner is underlain by a low permeability layer, the lead<age rate through a hole in the synthetic
liner will be much lower than that through a hole in a freely drained single synthetic liner. The same
is true for a single (non-composite) clay layer. In a composite liner, the hole restricts the flow into
the clay liner to a small area and flow into the clay therefore takes
place under unsaturated flow conditions. The behavior of the synthetic and clay l`1ner composite is,
dierefore, more beneficial than that of any layer by itself.

Leakage through liner systems can be estimated using equations [1] to [4] above. Based on research
in the solid waste and hazardous waste industries, as well as experience in the mining industry, it is
recommended drat a hole size of 10mm2 be used in the evaluations with the assumption that one hole
per acre occurs.

4
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APPENDIX F

SOIL LOGS AND MONITORING WELL CONSTRUCTION



SOIL LOGS FROM SITE CHARACTERIZATION ACTIVITIES
ASSOCIATED WITH THE GILA BEND REGIONAL LANDFILL



PROJECT #CLIENT cnruwaenmal Waste Industries of AZ 2609-002

Mark Stroud

Gila Bend Reglional Land?ill
southeast comer section 36

11-8-95
11-8-95

P R O J E C T
LO C A TI O N

TA R T D A TE
FINISH DATE

D R I U J N G M E T H O D Hollow s:=em Auger

D R I L I JN G  C O N TR A C TO R Haber Ex. & Mining

DRI LLER
H Y D R O G E O L O G I S T D. Spoelman

hw
l Illlllll II I ll ll

sAi i i pEE"6€éER'Tp '1 ' l 5N Lusts alowcm i i l o 1 E §

-

10 -

20 -

30

40 -

lg 5' silty sand with gravel, dry (no recovery who catcher)

fine sand, moist

@ 15' fine sand with silt, moist

day with sin,slight to med pi, moist

@ 25' silty day. trace sand, slight to med pl, very moist

as above with trace of gravel

(Q as' silty clay sand, fine sand, very moist to wet

fine sand. wet, trace of silt and clay

S M 7/8/8

8/11/12

9/11/14

10/19/21

10/12/18

12/17/24

9/13/14

Qatic water

M 21 .7' bis
ring sample
collected @ 21 '

S P

s o
S P

MU
CL

s o
S C

S P

total depth 40 I

Note;
Irrigation pond within 300 yds. of boring, may influence

groundwater level in area.

I
I
I

I

I

I

MALCOLM ram, mc.

I

BORING LOG

I _I'll ll

Boring No.  101

S H E E T 1 O F 1
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PROJECT 4 2602-002,cEnT ContrherWal Waste Industries of AZ

u I : Imam

Gl'l8 and RegmanaI L8ndwl

soutnwvst corner section 23

11-8-95

11-8-95

-'PROJECT
: L o c A t o r
S T A R T  D A T E

;l:INI$l 'l  DATE

D R I L U N G  M E T H O D Hollow s l u m  A M Y

D R I LL I N G  C O N TR A C TO R Haber Ex. a Mining

D R I L L E R M ark Stroud

H Y D R O G E D L O G I S T D .  s

8D-ow SA M PLE D ESC R I PT I O N Gscs sluwcnu `No'fés

I
i
I
I

-

10

@ s' silty sand trace gravel, fine grain sand, dry

si l ty gravelly sand, well graded, dry

@ 15' silty day/olayey silt, low to med Pl, dry

as above, increasing moisture

@ 25' as above

as above, very moist

@ as' silty fine sand, very moist

sand with gravel, well graded, wet

S M 3/4/4

11/15/18

30/50

24/so

9/13/14

12/15/18

9/18/23

18/22/25

static water
@ 34.e'  bl$

G M

MU
CL

i

i

i 20

i
5
!

I

l
I
I

30

40

50

I

I

I
I
I
I
I| I

!
i

B0i
i
i

I
I
i

-

70

11

S M

aVi
total depth 40 I

Boring No dozMALCOLM rmmn INC.
BORING LOG

I

I

-1

S H E E T 1 G F 1
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2502-00'2PROJECT #:cEnT Con11?1ewu8I Waste /ndusznes ofAz
1

• ;; I | : H 0] l ° w g~¢m ADRI LL I NG  M ETHO DLarldW#Gila Bend R;PROJECT
nortnead comer of section 23

11-8-95
11-8-95

§LOCATlON
:START DATE
FINISH DATE

D R I L U N G  C O N T R A C T O R Haber Ex. & Mining

DRI LLER M  Stroud
H Y D R O G E O L O G I S T1-__

_D. Spoelman -11

ipqgm SAMPLE DESCRIPTION u s e s BluwCnl NOTES

i

i 10-

@ 5' slutty sandy gravel, weak cementation, dry,

cobbles present

as above

@ 15' as above. increasing cobbles and gravel

no recovery

as above

no recovery

GM

17/23/31

17/19/17

50 for 4'

so for 3'

n

|a Er refusal @ pa'

I

i
|
iI

an

-

I
I!

I| 2 0

-
!
I

i
I

-

-

3 0

|
9
I
|.

I
I
I
I

to -

I
I
i 50

| _
I
| _
I

| 60

7 0  -

i

i|:
I

I
II
IL 1 - _ .

total depth 23 l

Mn ll IIHa

MALCOLM PIRNIE, INC. Boring No. 108

BORING LOG

SHEET 1 OF 1



PROJECT # 2502-aaa*CUENT Continental Wave Industries ofAz

• I lean

DRILLING METHOD Hallow Slam Auger

DRILLING CONTRACTOR H8b6r Ex. & mining

DRILLER M Stroud
HYDROGEOLOGIST D. s

PROJECT
LOCATION
START DATE

FINISH DATE

Gila Bend RegionalLand!!!
northwest comer of sodion 24

11-8-95
11-8-95

111 1

I §iiiEi3LE"5escaW'i"i6N uses alawcnu N6'f"ES

50

@ s' silt sand and gravel, dry

silty day. low to med pl, damp

@ 15' as above, increasing moisture

as above

@ 25' as above, very moist, trace of sand

silty clay, very moist

@ 35' sandy silty day, low Pl, wet

silty day trace sand, low pl, wet

@45' day with silt, med pl, wet

clayey sand, fine grained sand, wet

GM 28/21 /28

14/25/25

s/a/1 o

3/5/7

3/4/8

w e

11/12/12

5/9/10

9/9/9

depth to water 32'

M U
C L

ML

CL

SC

s o  -

total depth 50 '

II

70 "

II'

MALCOLM rmnm, svc; Boring No. 104

BORING LOG

i

!

SHEET 1 OF 1

I

I



2602-002PROJECT #CLIENT Cdlliliflerllil Waste Industries of AZ
ea; I I Hollow Stem ADRILUNG METHODGiI&86ndR .naILanawfPROJECT

northwest center section 24

12-4-95

12-4-95

DRILUNG CONTRACTOR Haber EX. & mining

DRILLER Mark 8 Ki!

HYDROGEOLOGIST

LOCATION

TART DATE

FINISH DATE Bill Kozun (CM)
_I I l l I I

uses .snow etSAMPLE oésdhip'1"loti .li61"i8

10 -

20

70

a s

_ -

angered to 15', no sampling

(Q 15' blown day and sin, trace gravel

as above

15/20

12/22

2/9

1 ring collected

2 rings collected

2 rings collected

CL

total depth 21 l

MALCOLM PIRNIE, INC. Boring No. 1o4A
BORING LOG

SHEET 1 OF 1
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2802-002PROJECT ICLIENT co/nwzenw Waste IndustriesofAz
¢

I ;How ow Stem ADRILLING METHODLandfillGll8 send RPROJECT

M Stroud
I I .

DRILLING CONTRACTOR Haber Ex. & ming

DRILLER
HYDROGEOLOGIST D. s _

navtheast comer of section 24

11-8-95
11-a-95

LOCATION
START DATE
FINISH DATE

new SAMPLE DESCRIPTION uses anawcnu NOTES

10 "

@5' sandy sin with gravel, damp

as above

@ 15' sandy dirty clay, low Pl, moist

fine sand trace silt, saturated

GM

11/11/13

4/8/9

818/9

5/B/9
depth to water 19.5'

ML

to - SP

s o  -

total depth 20 '

1

4 0  -

50 -

80

1 0  -

_ -

MALCOLM rmnn~:, INC. Boring no. 105

BORING LOG

SHEET 1 OF 1



PROJECT # 2602.002 .-CLIENT Colzwzevwal Waste Industries of AZ

Hollow Sl=sm A: I | :Gila Bend R Lanawl D R I L U N G  M E T H O D=pRgJE¢1'
1

M Stroud

• |  :

northeast comer of section 31

11-8-95

11-8-95

DRILUNG CONTRACTOR Haber Ex. a Mining

DRILLER

HYDRDGEQLOGIST o.  s Imam

'LocAtor
i5TART DATE
FINISH DATE
!'0»nlt= §8rL€5L'E'oéscklpTi6n Jsizs

. . . . . .cm ;
EE5fEs

i

10 -

@ s' silty sand/sandy sin, fine grained sand,

trace gravel, dry

silty fine grain sand, trace gravel, dry

@ 15' as above

as above

@25' as above

Silty gravelly sand, maid

as above - wet

s o
ML A n n

5/5/5

13/11/8

10/23/24

20/5085'

26/50=3"

so for 31

depth to water 3'8.5'

SM

20

3 0  -

4 0  - -

n 1|

G M

total depth 35 l

11-_ -I -I _ "- 1 1

MALCOLM PIRNIE, INC. Boring No. we

BORING LOG

S H E E T 1 O F 1



2602-002PROJECT lCIJENT Col1!u'1ell1lBIWaste Industries o f A z

m s n w a
I  l  ;

Gfa Bend Regwwnal Lalldwl
southeast comer of sscdion a s

11-8-95
11-8-95

P R O J E C T
L O C A T I O N
S T A R T  D A T E
FIN ISH DATE

D R I L I JN G  M E T H O D HOPI*OW seem Auger
D R I L U N G C O N T R A C T O R Haber Ex. & Mining

D R I U . E R
H Y R D O G E O L O G I S T D .  s l e a n

9 4 0 \ SA M PLE D ESC R I PT I O N uses 8lowCnh N O T E S

10 -

@ s' silty clayldayey silt trace sand, low pl, damp

as above, some cementation, low to med PI

@ 15' as above

silty sandy day, slight pl, mold

@25' as above,  no recovery

Sand trace silt, very moist

@ as' fine to med sand, trace gravel

fine grained sand. very moist

@45° as above

as above

(Q 55' as above, wet

ML

4/5/5

e/10/12

11/12/14

10/17/24

14/15/18

8112/12

7/8/9

B/8/8

8/10/15

depth to water 52.15'

e 0  -

-

70

-

- - H

S P

total depth 55 '

I .I

MALCOLM HRNIE, INC. B o r i n g  N o .  1 o 1

BORING LOG

S H E E T O F

r

1 1



I l  :

CLIENT
PROJECT
LOCATION
START DATE
FINISH DATE

PROJECT * sam-coz
DRILLING METHOD Hon0ws1=amAuger
DRILUNG CONTRACTOR Heber t . & Mining
DRILLER M. Stroud
**YD*%3§9!=°§$T D. .s .man.__. __.

-_ I I

conrwevuaI Waste Industries of AZ
Gila Bend Regional Land!!!
northeast comer of section to

12-1-95

12-1-95

.0-am SAMPLE DESCRIPTION uses BlawCnll NOTES

10 -

@ 5' sandy dayey silt trace travel, fine grain sand,

slight cementation dry. low PI

fine grain sand, trace son, damp

@ 15' as above, time and med grained sand

as above

Q! 25' as above, trace gravel and moist

ML 9/8/8

5/8/7

5/8/10

13/12/15

15l5D=3'

SP

to "

3 0  -

4 0  -

so --

e a  -

lo -
-

-

11:

total depth 25 '

1 -I |_ llII I

MALCOLM PIRNIE, INC. Boring No. 201

BO RING  L O G

SHEET 1 OF 1
1 1



|.._ _| 1 _ .

PROJECT # 2502-002icusnT covnwnefuaI Wade lndusbiesofAz

Hollow Stem AuGll8 B6ndR | /Lanna DRILLING METHODPROJECT

I  •  :

southed comer of section 24
3-22-96
3-22-90 Imam

LOCATION
§5TART DATE
8FlNISHDATE

DRILLING CONTRACTOR Heb6r EX. & mining
DRILLER M. srruuu
HYRDOGEOLOGIST .D. s

En
1 D¢P0\ SAMPLE l)E3¢RlpTIQ'N uses Blowcnls

1 .I 11 1

NOTES

I
10l

i

20

i

i
i

30

iI
i1
I
!

I

!
I

4 0  -

.
I
Ii:

-

-

60

7 0  -

-

-

@ s' silty sandy gravel, dry, fine grain sand

trace gravel and damp

Q 25' sand trace Sm, moist

@ as' same as above, except very moist to wet

@ 45' sand with Sm trace gravel and clay

GW
SM

water @ ~29.5'

24/32/28

13, 50 for 8'

SP

SM

total depth 50'

MALCOLM rmnm INC. Boring No. 201a
B O R I N G  L O G

SHEET 1 OF 1



• • :.D. s /man

PROJECT * 2602-002

DRILLING METHOD Hollow Siam Auger

DRILLING CONTRACTOR Haber EX. & mining

DRILLER M Stroud

HYDROGEOLOGIST

conanenzwWaste Industries of AZ

Gil! sendR6§liOV18l LarldIIlf
north Gwdbr soon 28

12-1-95

12-1-95

CLIENT

PROJECT

LOCATION

START DATE

FINISH DATE
_ I I II I II I Ill I I I I ill l I

EAMPLE oEséRlpn6'N' ' uses BIowCnb
v

$353-E$

10 -

@ s' sandy silt and day with travel. low pl, dry

fine grained sand trace Sm, moist

@ 15' silty fine and med sand trace gravel, moist,

slight cementation

silty day, med pi. moist

@ 25' as above, moisture increasing

one to med sand, trace of gravel, moist

gravelly sand with silt and day, well graded sand , wet

ML 12/13/13

5/7/9

12/12/13

12/15/15

11/12/22

12/21/20

15/19/23

" driller noted silty day

from 12 to 25'

ring collected at 22'

papilla fringe @ 35'

SP

SM

20 -
CL

s o  - SP

GM/

GC

40 3

total depth 35 '

MALCOLM PIRNIE, svc; Boring No. zoo

BORING LOG

SHEEr 1 OF 1

I

I



I I ;

PROJECT * 2602-002 .
DRILLING METHOD Hollow Slim Auger
DRILIJNG CONTRACTOR Haber EX. & mining

DRILLER M Stroud

HYDROGEOLOGIST

:cEnT cwwanenw Waste Industries of AZ

:PROJECT GII8 Bond RegivndLsndlfll

i L o c A n o cer llisrsedon 26

reSTART DATE 12.1.95

EFINISH DATE 12-1-95 .D. s /man

. SAMPLE DESCRIPTION uses BlcwCnh W 6TEs

I

10 -

!
I
I

2 0  -

!
I

-

30

40

i
I

I_
!

I
I
I
iI

I
I
I

-
50

I1
I
i1

I
I

i

s o  -

70!

I

!
I _

@ s' sandy slit and day with travel, slight oemenntation,

damp

silty sand with gravel, damp to moist

@ 15' as above

tine grained sand trace silt, damp

@25° as above

as above, very moist

as above, wet

G M 10/14/12

11/10/9

8/8/9

7/11/20

6/9/8

9/12/13

8/8/10 l l 35'capllla fringe

SM

SP

total depth as °

1

MALCOLM ryann: ,  mc Boring No. 203

B O R I N G  L O G
I

i .

SHEET 1 OF 1

J •



M Stroud

PROJECT # 2602-002
DRILUNG METHOD Hollow Stem Auger
DRILUNG CONTRACTOR Haber EX. & mining

DRILLER
HYDROGEOLOGIST

CLIENT ConfinerWal Waste Industries ofAz

PROJECT Gila 89nd R8gliondLanark
LOCATION west went*er section 28

TART DATE 12-1-95

FINISH DATE 12-1-95 D. Spoelman
ll III I'll111 l l  l l-l II I

USCS Snow CHMI J I .§AmpLE"5E§¢mFf»B§
II I II  I I'll 11111111

iloTEs

10 -

2 0  -

_ac

@ 5' sandy Sm. dry, low to no Pl

fine grain sand, trace silt and gravel, damp

@ 15' gravelly sand trace silt, well graded, very moist

as above

Q 25' fine grained sand trace gravel and silt

very moist

Gravelly sand trace silt, wet

ML 17/14/18

5/6/7

7/6/6

8/8/12

13/17/12

8/12/14

water @ 2T

SP

SW

SP

total depth 30 |

MALCOLM rmnm, inc. Boring No. zoo
BORING LOG

I II I I II l l l l l II III I I

SHEET OF1 1



I •D.S Imsn

PROJECT # 2602-00?
DRILLING METHOD Houow bam Auger

DRILUNG CONTRACTOR Haber EX. a 'W"i"9

DRILLER M maraud
HYDROGEOLOGIST

CUENT C0V11i71erl!8l Waste Industries of AZ

EPROJECT GHZ Bend RGQFOMI Lanum
5LoeAnon OWl!!! season 23

-START DATE 1-12-96
:FINI3l.l DATE 1-12-98

| | l l  I |_ |_ l l I II |-I IPu |
l

. l II SWMPLE DESeRIPTIO~ uses alawcnn 'il'6"l"E§

10

-i
I

i
i
i

I
i

2 0  -

3 0

.
I
|

I
!

I
I
i
i
I

I

40

50 -

60

i

!I
I
i
I
I
i
!

7 0  -

Q 5' silty sand with gravel, dry,

slight to med cementation

fine grained sand trace sin, damp

15' as above, wet(L:

GM am s

s/e/5

4/4/5 water @ 15'
SP

total depth 15 '

MALCOLM HRNIE, inc. Boring No. 205

BORING LOG

I I I I

SHEET OF
4

1 1



PROJECT #E Continental Waste Industries of AZ 2602-00'2
»

; I 1 : DRILLING METHOD:  R LsndfllECT GlIb Bend R Hollow Stem Auger

M Shroud

|

1

DRILLING CONTRACTOR Haber Ex. & Mining

DRILLER

HYDROGEOLOGIST

comer section 36

12-4-95

12-4-95

LOCATION

START DATE

'FINISH DATE Bill Kozuh

-Dl¢u1 s̀AmF5lilE i§§§b'§lp'l'l0N u§E§ aluwcnu NOTES I

@5' brown med sand some sin, some coarse sand, dry

brown line sand, some sin, dry

@ 11' becomes brown Sm, trace day, dry

@ 15' brown coarse sand, trace gravel, dry

brown med sand trace sin, slightly damp

SM S/8/8

5/9/8

5/8/5

5/5/10

ML

SP

' no water noted

lo -
-

I

I
I

Ii 20

I

i
I
i

-so

30

40 -u

.
I
i.
I

MALCOLM PIRNIE, INC. Boring No. Zoe

BORING LOG

total depth 20 I

50

11-1

60

10 "

ul-

SHEET 1 OF 1



11 @--Wu--l

PROJECT * 2602-002CoMihe1uhl Waste Indusbies of AZCUENT
Hollow Stem ADRIUJNG METHODPROJECT Gila Bend Reglkmd L8ndwl

Haber Ex. & Miming

Bill Kozuh

DRILUNG CONTRACTOR
DRILl.ER Milk & Ra
HYDROGEOLOGIST

west oelwsr section 25

12-4-95

12-4-95

LOCATION
TART DATE

FINISH DATE
1

9098\
| 1 11 n |111| SAMPLE oEséRlp'rlbn uses BlowCnb noi'Es

10

2 0  -

30 "

40

5 0  -

-

e 0  -

1 0  -

(Q 5' brown silt, some sand, trace day, do

buff grey silt, trace sand, trace day, dry

@ 14-15' brown med sand, some sin, dry

@ 15-18' mottled red, white,grey and blown silt and day,

some sand, dry

@ 20' Rea brown silt and sand. dry

@ 25' brown fine sand, some silt, slightly damp

with 2' red day seam

M L 8/10/12

22/35/42

8/10/14

10/11/13

B/8/9

SM
CL

SM

total depth 26.5 '

' no water noted

MALCOLM PIRNIE, INC. Boring No. 207

BORING LOG

SHEET 1 OF 1



PR6JECT #Ca ' Wasteland 'sofAsEiusm
| :: I I : Hollow Stem ADRILLING METHODGila 86nd R Lal1d17llPROJECT

I

|

Bill Kondo

DRILLING CONTRACTOR Haber EX. & Mining

DRILLER M8Ik s KI!

HYDROGEOLOGIST

oewwer seaman 25

12-4-95

12-4-95

-LOCATION

reSTART DATE

FINISH DATE

'v s sAlv\plL£ DESCRIPTION uses alnwcnn noTes

e

I
I
I

- _

- u

-

10

@ s' brown caliohe, 3' recovery

brown very fine sand some sin, dry

@ 15' brown med to fine sand with red rust (oxidation),

some sin .dry

@ 20' brown med and Tina sand. some silt, mold

SM

11/12/13

7/9/12

10/9/11

12/12/13

I

-

E

i o

I
i

!
t o  -

i
I9
I

40 --

-

50
I
i

I
I

E
II

i
I
I
i

s o  -

70
i
9
I

I
-

_

total depth 21 .5 '

1_l

• no water noted

I

MALCOLM MRN1E, inc Boring No. 20s

BORING LOG

SHEET 1 OF 1

I



PROJECT # 2609-002CUENT cofnwaerual W8d"8 Industfes of AZ
G i l 8 8 8 n d R ' n d  L a n d w D R I L U N G  M E T H O DP R O J E C T Hol l ow Stem Augier

Bill Kozuh

D R I L U N G  C O N T R A C T O R Haber EX. & mining
DRI LLER Mi lk & KI !
H Y D R O G E Q L O G I S T

east oentulr section 25
12-4-95
12-4-95

L O C A T I O N
S T A R T  D A T E
FIN ISH DATE

Dish
ll I *_ llllllllnlllnl _I

'bséé§Alnl5LE oEé'E§lp3"lon
. . .

"""l2l"6'l"3". In

1 0

2 0

s o  "

4 0  -

5 0  -

-

s o  -

7 0  -

@ 5' red brown tine sand, some sin. dry

as above

@ 15° as above

as above

SM

4/s/s

4/5/7

4/7/8

B/10/13

@ 17'  a 10'  day seam
noted by driller

total depth 21.5 '

'  no water noted

MALCOLM PIRNIE, inc. Boring No.  209

B O R I N G  L O G

S H E E T 1 O F 1



-11 nm

2602-002 -PROJECT #CLIENT cwm'newwaI Waste Industries of AZ
Hollow saamAD R I LL I N G  M E TH O D: I I : • :Gilt Bend R LandwllP R O JE C T

D R I L U N G  C O N T R A C T O R Haber Ex. a Minlhg

DRI LLER M8fk & Ki!
H Y R D O G E O L O G I S T viI I KOMJW

soadh xniur section 25

12-4-95
12-4-95

L O C A T I O N
S T A R T  D A T E
FINISH DATE

D-om SAM PLE DESCRI PT I ON u s e s BIowCnt8 N O T E S

10

2 0  -

30

4 0  -

s o  -

e 0  -

7 0  -

0

@ 5' red brown Sm and sand with caliohe seams, dry

Brown sand and gravel some sin , dr'y

@ 15' brown med sand trace silt, dry

red brown silt and day, dry

@ 25' brown Sm and day, dry

brown fine sand, some silt, dry

SM 16/17/22

B/7/8

41s/a

15/18/50=B"

20/27/32
colled 2 ring samples

13/18

GW
SM

C L

S M
total depth 31 '

I -11-11

• no water encounter

I

I

I

MALCOLM rmnm INC.
BORING LOG

Boring No.  z1a

S H E E T 1 O F 1



PROJECT# 2502-002
DRILUNG METHOD Hollow Stem Auger
DRILUNGCONTRACTOR Haber EX. & mining
DRILLER mark & KG
HVOROGEQLQGgST

k:uEI4T Conlinentlal Waste Indusbies of AZ

EPROJECT GilaBend Regwanal Lsndwl

éLocAnon northeast comer sadism 25

reSTART DATE 12-4-95

=FlnlsH DATE 12-4-95 Bill Kozun

'own
11 11111111 111 11 1 1

SAMPLE oesckIpTi6& uses Blow cru 'n'€r"Es

Q 5' brown silt and sand trace gravel, dry

brown sin, trace coarse and med sand. dry

@ 15° brownlgrey med and coarse sand and silt, dry

brown sand, slightly damp

SM 13/12/11

10/12/14

17/35/12

31 for 1'

@ 8'driller noted coarse

gravel

cobble ?, refusal ?

ML

SM

SP

i
I

I

-

-

10

i

20 '-
l

40

1
!
!

I

i

I 50 -
i

ii

I
II
I

8 0

-

_ -

-

l o  -

I
II
I

I

L .

£O181 depth 21 .5 |

_ _ 11-11 1

' no water enoountereei

|_ 1 1  |

MALCOLM PIRNlE» inc. Boring No. 211

B O R I N G  L O G

SHEET 1 OF 1

I

I



, I - | _

| I L

PROJECT # 2602-002

DRILLING METHOD HSA (0-74'I ROIBN (74'4-I
DRIUJNG CONTRACTOR HuberEX. & mining

DRILLER Kevin
HYDROGEOLOGIST s lean & D. Sweeten

CLIENT
PROJECT
LOCATION

TART DATE

FINISH DATE

coIuzwenmaIwaaemIndusaties of Az
Gila Bond RegionalLanamI
sozdhwest comer section 25

2-19-96
2-19-96

0-o1h
H1lll11 ll . |  I

SAMPLE oescizlpn6u 'Uécs BlowCnll NOTES

lo --

t o  -

30 -

4 0  -

s o  -

60

1 0  -

-

|

sin trace sand and gravel, dry (0-4')

@ s' sand trace Sm and gravel, dry, well graded

sand with silt, trace gravel, dry

@ 15' sand trace sin, with gravel. dry

sand tracesilt, fine sand, dry

@ 25' as above

sand with sin, damp

@ as' fine to med sand, very damp. some clay noddles

fine to med sand, trace sift and gravel. wet

@ 45' as above

fine to med sand, trace gravel, wet

@ 55' as above

gravelly sand, med to coarse, wet

@ es' as above

gravelly sand, well graded. wet

| 1 t 1 I1 re

ML

3/4/4

7/7/8

14/20/20

3/4/B

2/3/3

3/'7/11

15/10/7

4/9/11

4/8/10

17/30/27

12/19/45

NQJQ;
Soil profile taken from

log collected from
MW-4, drilled 10/4/95

(0-74' bis)

No sampling until 78'

<static water
@3a.e'

HSA refusal @ 74'

SW

SM

SW

SP

SM

SP

SW

MALCOLM rmnlE, INC. Boring No. :cm
B O R I N G  L O G

SHEET 1 OF 3



PROJECT # 2602-002CLIENT conwvwwel Waste Industries of AZ

I •  :

DRILIJNG METHOD HSA (Q-74') Rqtgry (74'+)
DRILUNG CONTRACTOR Haber EX. & Mining

DRILLER Kevin
HYDROGEOLOGIST D. s lean a D. sweeten

Gilt send Res-i°~=IL8ndwl
southwest coma' section 25

2-19-96
2- 19-96

PROJECT

LOCATION
TART DATE

FINISH DATE
I

new
_- _ 1

SAMPLE DESCRIPTION uses sauwcm l3o?e§"

4 arm to 70° without
sampling
• ¢ switch to

mud rotary at 70'

-> 84' out of gravel layer

star of lower day unit

111' to 146' no change

silty day or day

_' @ 78' sandy gravel, trace silt and coarse sand
80

Z @ as' fine grain sand, with sin and gravels
90

_ @ 91' Sm with clay and sand, very diff, no gravel

we -
_ med to fine sand. wet , hard
_ @102' tiny day, are hard, med pl

110

_ day, dry. brown-white, hard. med to high PI

120 "

1 3 0  -

140

I @ 146' brown day, damp, med to high Pl

SW

GP

GM

ML

SP
CL

cu
CH

MALCOLM HRNIE, inc. Boring No. 301 (cont.)

BORING LOG

100=3"

10/19/21

12/12/18

47/38/38

12/18/21

62/48/30

SHEET 2 OF 3



PROJECT # 2602-00'2'cEnT Contirlenlhl Wasib Industries ofAz

I I :

DRILLING METHOD HSA (o-741ROIIBN (74'+)
DRILLING CONTRACTOR HaberEx. & mining
DRIIJ.ER Kevin
I-IYDROGEOLOGIST D. s Im8n & D. sw en

sue send weginnau LawawI
southwest comer secaan 25
2-19-96
2.19-96

PROJECT
LOCATION
START DATE
FINISH DATE

=D~wv~ SAMPLE DESCRIPTION uses BIowCnb NOTES

|
I

150  " .

160 "

110 -

1a0 "

190 -

2 0 0  -

2 1 0  -

- _

a n

return Now becoming
more grittier (so?)

[sand concentration
inaudng]

I

MALCOLM rmnns, INC.

@ 146' brown day, damp, med to high PI

_ sandy clayldayey sand

total depth of boring = 200'

BORING LOG

CU
CH

62/46/30

Boring no. 301(cont.)

.. -\

I

SHEET 3 OF 3
J



CLIENT COIIWIGIIIIBIWaste mausaies of AZ

P R O J E C T Gila 88nd RSQFOMI Lanawl
LOCATI ON northeast comer section 25

T A R T  D A T E 2-21-96
FIN ISH DATE 2-21-96

P R O JE C T  # 2602-002

D R I LL I N G M E T H O D Hollow stem 8UG*6T
D R I LL I N G C O N T R A C T O R Haber EX. & Mining

DRI LLER Kewh

H Y D R O_GEOL O G I S T D. Spoelman
N O T E S

10 -

@ 5' light brown gravelly sand with sin

fine to med sand, trace gravel and Sm

@ 15' gravelly sandy silt

as above

@25' silty sandy gravel

silty gravelly sand

@ as' sand with gravel well graded

clayey sand, cobbles and large gravel, wet

@ 45' dayey sand (fine grained)

Clay (fat & contains organic noddles) with

sand  l enses(~6")  , wet

clay, high pl, moist to damp

red clay, trap gravel, high pl, slightly damp

G M 32/22/21

son

50=4'

50=-'3'

50=4"

50=4"

50=4"

38I50=2'

47/50=5'

15/24/22

15/18/18

10/16/19

groundwater @25'

S P

GM2 0  -

so -

40 -

50 -

so  -

vo -

S W

so

CH

n e w SAM PLE DESCRI PTI ON u s e s BIowCrh

MALCOLM PIRNTE, INC.
BORING LOG

ll I ll II lllll _I I

Bor i ng  N o .  302

S H E E T 1 O F 3



_ -1
PROJECT # 2602-002COrd'il1eII!1BIWaste Industries g f A z;cEnT

H A

Haber Ex. & Mining
:PROJECT
ILOCATION
START DATE
EEINISHDATE

DRILLING METHDD

DRILLING CONTRACTOR
DRILLER Kevin

"_ .-...-.._..mfQR9G4°4¢GI=r_. _._D. Spoelman

Gila Bend R6glion8ILanark
northeast comer section 25

2-21-00
2-_21-96

204901 SAMPLE DESCRIPTION uses BIowCnts
11- 11 u 1

noEs
red day

sandy clay/clayey sand. med PI day, wet,

sand and day lenses ~3 to 8'

silty (25%) and fine grained sand, wet

silty Hne grain sand, trace day nodules, trace gravel

wet

silty (25%) fine grained sand, wet

illy clay, med to High pl, damp

CH

32/25/25

19/20/23

10/14/19

15/20/22

15/21/25

valves in sand
CU
SC

SM

CL

rm day at 125'

day lenses 125' to 130'

i

s o  -

I I II

M A L C O L M  P I R N I E .  i n c . Boring No. 802 (cont.)

B O R I N G  L O G

g g -

1 0 0  -

1 1 0  -

1 2 0  -

130

140

SHEET 2 OF 3



'cEnT Curllillevllld Was!! lndushiesofAz PROJECT # :aaa-co2

HSA
Heoersx. &Milillg

| |

GII8 Bsrld RqpianaI Lanalw
navdzeast comer section 25
2-21-98
.2-21-98

.PROJECT
LOCATION
STARTDATE
FINISHDATE

DRILLING METHOD
DRILUNG CONTRACTOR
DRILLER Kewh
l-n(DRoGsoLoGlsT D. s

'beam SAMPLE DESCRIPTION uses amwcnu
.nu -|

No'FEs

159 "

day , med to high pl, damp

coarse grained sandy day/dayey sand. trace gravel

dayey sand (fine grained) ,Wat

CU
CH 14/15/29

18/24/30

21/28/30

~110' nm IOW drilling

pressure zone
(sands and silts)

1 e 0  -

110 -

1a0 -

1 9 0  -

200  -

CU

SC

SC

21o "

total depth 200'

11 11
III I

MALCOLM mm mc. Boling No. :oz (cont.)

BORING LOG

l

I

i

I

I

i
I

:

3

I

I
I

i

i

!
I
i
I

I

I
I

!

I
I
!
!

a
I

I

!
i
!

i

:
I

i

i
!

!
i

!
I
I

i
!
=
!

I

E

i

SHEET

I

J

3 OF 3

I
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PROJECT *CUENT canamevual WBSII9 Industries ofAz 2so2-coz'

MStnaud
I I J

sue Bend RWFUMI L8ndm
ncvtltwest corner section 25
2-26-96
2-26-98

PROJECT
LOCATION
START DATE
iF1n5H DATE

DRILLING METHOD HOI OW num author
DRILLING CONTRACTOR HebGv'Ex. & Amino
DRILLER
HYDROGEQLOGIST D. s lm8l1

mm SAMPLE DESCRIPTION uses alawcnu N6TES

10 '

Q 5' sandy silty gravel, light brown, moist

gravelly sin with sand, light brown, moist

@ 15' sin, sand and gravel, dry

silty one grained sand, trace gravel, dry

@25' as above

as above, except trace day and moist

| I as' silty dayey sand, trace gravel, very moist

me to med grained sand with sin, wet

@45' as above

above

above with trace of day

no Return

* 9. to' bis CLAY. mea to high pr (no sample collected

20

30 -

4 0  -

50 `

e0 -

10  -

GM

SM

s o

SC

groundwater @ BT

_:u

Lost Hole I

'no to sade at

at to' bis, flowing sands

bit teeth)

I
:
I

I
I

!
i

i
i

II

I

MALCOLM PIRNIE, mc.
BORING LOG

SM

3/13/21

19/31/25

11/11/14

12/14/12

8/11/12

10/14/15

11/8/8

Boeing No. 3081

I
I
!
!
I
I
!i
!
!
!
II
2l
I.

i

i
i

10/18/19.|
I
I

».sample off of
ll

SHEET

I

S I

1 OF 1

l



PROJECT 1: 2602-O02-
DRILLING METHOBSA (04001 my R0fafv {100+)
DRILLING CONTRACTOR Haber Ex. & Mining

DRILLER R=~<=l/

HYDROGEOLOGIST

CLIENT
PROJECT
LOCATION

reSTART DATE
FINISH DATE 1

D._ Spoelman

Ccvllillerlid Waste Industries of AZ

Goa Bond Reglicwal Lanna

Q B-207

4-18-96

4-19-96

:D1l=lh
u

uses slow cmSAMPLE DESCRIPTION NOTES

i

!I
10 -

I
i
I
I

I

I
I

I 2 0  -

iI
iI
i
i
II
I
I

3 0  -

I

I
t o  -

50 -

e 0  -

I

I
I
II
I
I
I
I

I
I

I
I
I
I
!

I

to -

@5' sand Sm and gravel, damp

as above

@ 15' same as above

sand trace sin, fine sand, mold

Q 25' as above

same as above except very moist to wet

@ as' as above

silty sand fine grain sand. wet

@ 45' as above

as above

@ as' as above

as above except cemented from 60-65'

@ es' as above

as above

GM

logged from cuttings

o-100'

No sampling until 100'

<static water

@29.8'

recorded after

boring completed

I

SP

SM

MALCOLM PIRNIE, INC. Boring no. 304

BORING LOG

I
I

I

SHEET OF1 3
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»

I |

PROJECT # 2602-002
DRILUNG METHOD HSA (04001 RMrv (1004)

DRILUNG CONTRACTOR Haber EX. a Mining

DRlU.ER Randy
HYDROGEOLOGIST D  s Elman

CUENT COnhI16l1!8l Waste Industries of AZ

PROJECT GHZ Bend Regwanal Lanawu

LOCATION 81 B-207

START DATE 4-18-96

FINISH DATE 4-19-96
`l

usesSAMPLE oEscRIlpnoiu Blow CI1s 111-- "i~|5i'€§"`

(Q 75' as above

as above

@ as' dayey silty sand

@ ea' day

@ as' as above

day, damp to moist, med to high pl, very stiff, red bm

@105' as above except slightly damp to damp

as above

@ 115' clay, bm red, with white cemented nodules,

very stiff, some cementation, high pl, slightly damp
as above

@125 'as above

as above

@ 135 as above

as above

@ 145' day, with interbedded sand lenses,
6'-12" thx fine grain sand lenses

S M

according to driller

hit day at app. BT

28,29,30

11,19,21

10,17,25

20.42.37 nm hard are day

@ 114 '

as, 50 form"

29,49,50

25,30,a3

22.24.33

i14.15.40

21;5,50

SW
SC

CL

CU
CH

CH

a 0  -

D-om

MALCOLM PIRNIE, inc; Boring No. 304 (cont.)

BORING LOG

I

|

90 '

1o0 "

110

120

130

14o

SHEET 2 OF 3



I2602-002PROJECT #c ENT Continental Waste Industries of AZ
i

i

oRILuns misTI-non H$A (41001 Rotafv (1w'+z
DRILLING CONTRACTOR Haber EX. & Mining

DRILLER Randy
I-IYDROGEOLOGIST D. Spoelman

PROJECT
LOCATION
START DATE
FINISH DATE

Gila Lena Regional Lanae/
at bowing 207
4-18-96
4-19-95

DOW* uses amwcmSAMPLE DESCRIPTION NOTES

150 - day, hard dry, cementation present.

only 2'-3' of recovery in sampler

@ 155' silty sand. fine grain sand. moist to very moist

as above

sand with silt, fine to med. grain sand very moist to wet

CU
CH

I
I

98,47,50 out of day layer at

approximately 152'

30.32,35

28, 33,34

I

SM

160 -

110 -

Lao -

190 ' -

-

-

2 1 0  -

TDB =165'

MALCOLM PIRNIE, INC. Boring No. 304(cont.)

B O R I N G  L O G

I

I Ill I I I I I I I III I  l l I I

sHEar ` oF3 3



| | _.lU1'!!3 |-

`cEnT COI117/16MB1 Waste Industries of AZ
; PROJECT GII8 B e n d ReguionalLanavtu

L O C A T I O N of  B-209
S T A R T  D A T E 4-29-95
§F1nIsl4 DATE 5-2-96 1111.-N | I

PROJECT # 2502-002
DRILUNG METHOSSA (0-1251 Mud Roaaw (125+I
DRILLING CONTRACTOR Haber Ex. & mining
DRILLER Remy
HYDROGEOLOGIST D. s

0-nm SAM PLE DESCRI PTI ON uses BnawcnU N O T E S

i
-

-

i

-

II
I
I 10 -

@ 5' sand Sm and gravel, dry

silty sand, fine grain sand, dry to slightly damp

@ 15' same as above

sand with sin, fine sand, moist

@ 25' as above

same as above except very moist to wet

(Q 35' as above

gravelly silty sand fine grain sand, wet

@45' as above

as above

@ as' as above

silty sand. some cementation

Q es' as above

as above

G M

logged from cuttings
0-1 of'

No sampling until 100'

SM

i

-

-

20

i
I.
I
I
I

II.
I
I

I
.
I
I
I -

30II
i
I
I

4 0

50

-

6 0

I

I|
II
i
I
I

II

Ii
i|

I

70 "

I

GM

SM

MALCOLM in=nIE, INC. Boring no.  305

B O R I N G  L O G

S H E E T 1 O F 4



n 11-11 n . -
p`RbJe¢T 9 ésoé-cozCLIENT connwema/ Wade Industries of AZ

PROJECT

LOCATION

START DATE

FINISH DATE

GilaBawdRegibnd L8ndI'Ill

at B-209

4-29-98
5-2.95.

DRILLING METHODHSA (0-1259 Rotan (125'+)

DRILLING CONTRACTOR Haber EX. & Miruhg

DRILLER Randy
HYDROGEOLOGIST D. Spoelman

SAMPLE nescRlp 'hon uses Bl¢wcrlb NOTES

80

90  -

100 -

-

110 - -

120

130 -

140 -

- _

@ 75' as above

as above

@ es' as above

cemented silt and sand

@ 95' Sill sand

silty day, very moist, low to med. pl, bm

@105' as above

as above

@ 115' siltysand. fine grain sand, very moist to wet

interbedded 3'-8°$iltY sand and day lenses
as above

@125 'as above

dayey sand trace gravel, well graded sand, very moist

@135' silty clayey sand, very moist, gravel lenses

tine grain sand

@140' intelbedded Amy sand and sandy clay,

Hne grain sand and stiff clay, some eememation

@ 145' as above

SM

13,33.42

33,37,45

62

185

21 ,28,40

1 7 , 2 2 , 3 3

1 5 , 1 7 , 2 3

19.23.29

50 for 3'

19,30,42

according to driller

hit cemented layer

@ 9 0 - 9 2 '

ring sample @

110' and 115'

CU
ML

S W
CL

S W
s o

S W
C L

MALCOLM rmnm INC.
BORING LOG

II I

Boring No. 305 (cont.)

l W I'll |

2 OF 4



111 _-_ |
2602-002l5izoJEc1'#conwwenméI waste Industries of AzCLIENT

I  I  ;

DRILLING METHOD HSA (0-1257 Rorarv r1zs'+z
DRILUNG CONTRACTOR Haber Ex. & Maying
DRILLER Randy
HYDROGEOLOGIST o.  s lm8n

GlIb sendRegionalLandfill
a nanny 209
4-29-96
5-2-96

PROJECT
LOCATION
START DATE
FINISH DATE

'D-nm SAMPLE DESCRIPTION uses Blow cnts
|-

NOTES

£ 1

J a i

.url

19.2.2

.2121

day, slightly damp to damp, high pl, red bm.

@ 155' sandy clay/dayey sand interbedded 6' lenses

fine grain sand, slight PI clay, mold
@ 160' silty day, bm., damp, med. PI

@ 165 day, med. pl, slightly damp

as above

@ ws' day, fat hard slightly damp to dry, red bm.

as above

@ 185'silty clay, trace tine grain sand, damp,
slight to med. pl ,

as above

@ t95' as above except no sand

as above

@205' as above

silty clay trace sand, hard dry day nodules,cemented
bm., damp, slight to med. Pl

SW
so

19,24,30

127 for 10' ring @15s'

12,16,24

28, 33,3 sampling every 10-15'

100 for 9' ring sample @ 115'

100 for 9* ring sample @ 185

32,41 .50

44,50 for
10" l

SC/
CL
C W

CL

CL

MALCOLM 1>mn1iE, INC. Boring No. 305(cont.)

B O R I N G  L O G

I I ill I I I l I'll

SHEET a OF 4



um- -1 -1-1 _1-1 u -_ HI |- l-l ,_--- . - -. a l " _ | 1 - - - .-

Continental waste Industries of AZ

Gila Bend Regional Landfill
at bowing 209
4-29-96
5-2-96

CLIENT
PROJECT
LOCATION
START DATE
FINISH DATE

PROJECT # 2502-002
oRILunc mET1-loo 'visA (0-1250 Rotary l125'+)
DRILLING CONTRACTOR Haber Ex. & Mining
DRILLER Randy
HYDROGEOLOGIST

USCS

D. Spoelman
NOTES

CL I

220 '

2 3 0  -

~.¢..-0.4

240 "
SC

2 5 0  -

260

14,19,29

47,75

slower;

@215 ' as above

as above

@ 225' as above except with sand lenses

silty day trace sand. bm, moist to very moist, slight Pl

@ 235' clayey sand

as above

@ 245' as above

as above

@ 255' sand with gravel and silt

sand with gravel, wet well graded sand

TDB= 260

SAMPLE DESCRIPTION

SHEET 4 OF 4
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• I :_ D. s lean

PROJECT# 260'2-002
DRILIJNG METHOBSA (04359 Mud Rotan (135+)
DRILUNG CONTRACTOR Haber Ex. 8 Mining
DRILLER Ratty
HYDROGEOLOGIST

CovzhwewuhlWaste Industries of AZ
GiI8 88Nd ReglionalLanawu

same as B-208'

4-22-96
4-26-96

C L I EN T
P R O J E C T
L O C A T I O N

TA R T D A TE
FINISH DATE

D1PI**

| 1 1 1 1

SAM PLE DESCRI PT I ON uses aaawcnu M 6 1 5 3

@ 5' sand silt and gravel, dry

silty sand, fine grain sand, dry to slightly damp

@ 15' same as above

sand with silt, fine sand, moist

@ 25' as above

same as above except very moist

@ 35' as above except trace gravel

gravelly silty sand fine grain sand, wet

@ 45' as above

sand trace silt. wet, one grain sand

@ 55' as above

dayey sand, fine to med. grain sand

(Q es' as above

as above

G M
logged from cuttings
0-75'

I

No sampl ing unt i l  75'

SM

G M

SP

»_¢¢

SC

lo '

MALCOLM PIRNIE, INC. B or i ng  N o .  sos

B O R I N G  L O G

2 0  -

30 -
-

4 0  -

s o  " -

6 0

v o  -

I

S H E E T 1 O F 3



bbnrinefuwal Wade Inausaies of Az PROJECT # 2602-002'CLIENT

| I .

Gila88nd RggipngI L8l1dWll

at B-208

4-22-96

4-zo-oo . D. S lean

DRILUNG METHODHSA (O-135') Roted (135'+)
DRILUNG CONTRACTDR HaberEX. & Miming
DRILLER Randy
HYDROGEOLOGIST

=PROJECT
-LOCATION
j$TART DATE
5FlNlSH DATE

.D1PU\ SAMPLE DESCRIPTION USCS BlowCr¢s NOTES

i
80

i
so -

i|
II
I
II
II -

100

-

1
I
I
I
III
!

110

-

-

I
!

1 2 0I
i

i

I
s 130

140 -

(Q 75' sandy day, brown, very moist, well graded sand,

med. PI clay
clayey sand, fine grain sand, very moist

@ as' as above

clay with sand lenses, inteitaedded e' lenses

moist day, trace gravel, some cementation, med. PI clay

@ es' as above

day with fine grain sand, med. to high pl.

damp with dry pockets, some cementation

@10s' clay, surf, dry. med. lo high pl

clay and sand, 6' intertaedded lenses, fine grain sand

med Pl damp day, very moist sand

@ 115' clayey sand with day lenses, one grain sand,

very moist sand
as above, except some silt present

@125 'silty send, wet fine to med. grain sand

silty dayey sand trace gravel

@ 185' silty clayey sand, wet, fine to med. sand

@140' imeiueaued day and gravelly sand, B' beds

@ 145' day, red be, slightly damp to damp
med. to high Pl _ | ll n I

g_L_ I

S C

no recovery at 15'
21 ,49,36

29,35,50 interbedded sand
and day lenses

75'-1 of' (5-12' thick)
50 for 3'

39,29,30

47,37,35

70 for 8' ring @ 105

90 for 12 ring sample @ 110 '

115', 120', 125'
and 130'

125 for °|

144 for 12" no neoovery

|  Q 120'

185 for T'

170 for 12'

29,38,40

137 for 12'

I ring (0 140', 145',
120 for 'E 150, and 160'

I

CL

CU
SC

SW
SC

SPI

CL
C U
CH

MALCOLM PIRNIE, INC.
B O R I N G  L O G

Boring No. sos (cont.)

SHEET 2 OF 3
J



CUENT Carllilsvlllilm a l a Industries o f A z PROJECT # 2802-002
DRILLING METHOD HSA (0-1351 nmrv (1a5'+)
DRILUNG conTRAcTor Hub¢rEx. a mag
DRILLER Randy
HYDROGEQLOGBT D. s n| I

Ga»a¢nuwegian¢lLu»d1lu
uunrngzos
4-22-0s
4-2o-as

PROJECT

LOCATION

START DATE

FINISH DATE

0190* SAMPLE DESCRIPTION uses BlowCnb n o t e s

day. with fine grain sand, damp, med. pl, red bm.

@ 155' day med. to high pl. dry to slightly damp

day, be., damp, med. Pl

@ 165' day with Sm, med. pl, slightly damp to damp

silty day, with fine grain sand, med. PI

@ 175' day, trace sand and gravel slightly damp

high Pl

silty day stiff, snghuy damp to dry, med to high Pl

Q 185' as above

as above except8"sand and gravel lenses present

very moist

Q 195' silty dayey sand

silty clayey sand, wet tine grain sand

Toa=2oo'

90 for 1

C U

CH

1s,15.20

150 f019'

200 for e

4 0 , 4 8 , 7 0

200 for 1

250 foil I

Z§_f.QtI

so for 12

20,24,a2

noreeovsryQ 180'

no racoverywilh ring
colloid sunsnoon

r g 155 also

ring Q 170'
' ring sample Q 175'

rlngQ 180' and Las'

ring sample Q 185

haring cawing-in

who40' every

sample

is

m A L c o L m r m n m , 1 n c . Boring No. Jdqcont.)

BORING LOG

150

180

110

Lao

190

200

210

_ l I 111-1 1-

OF 3
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I

I • anD. S

PROJECT * 2602-002-
DRILLING METHOD Hollow Stem Aug~er
DRILUNG CONTRACTOR Haber Ex. & mining

DRILLER M Stroud

HYDROGEOLOGIST

=ClJENT COIIHIIQMBI Waste Industries of AZ

SPROJECT GII8 send Regional Lanae
; L o c At o r west oenllsr Section 29

'sTArT DATE 3-14-96
FINISH DATE 3-14-96

'ppm SAMPLE osscklmbu uses a1awcum n5Téls
-

10

iI
I
i
i

II
i
i

I
!

20!
i
iI
I
I

.
I

I
I

ALl

I

@ 5' silty sandy gravel

sandy sin

@ 15' silty day med pl, moist

silty clay, med. pl, mold

(Q 25' day with silty sandy lenses, day med to high Pl

6' st sand lenses, wet, intelbedded

GM

s/a/13

8/23/16

logged from
cuttings 0-20'

i

I

water 25'Q

ML

CL

total depth be'

I

I
I
I

I

.
I

.
I

i

MALCOLM rmnm INC. Boring No. 401

BORING LOG
I

lllllll l l l l I- I 'll ll I'll I _ l

SHEET 1 OF 1



260'2-002PROJECT #CIJENT CondnenthlWaste Industries of AZ

.o. s

DRILIJNGMETHOD Holus SIIBM Auger
DRILUNG CONTRACTOR Heoersx. & mining
DRILLER M Stroud
l4vuRocEQI,oe1sT

-pRoJecT
,LOCATION
ESTART DATE
'FINISH DATE

Gila BendRegwunal L8ndw

noun GBMBI' seaman 24

3-15-96
3-15-96 I | ; , :

I

l ll I II ' l l ll | ll |  |  |ll II I I'll llllll ll_

s̀AmpLe DESCRIPTION uses anuwcun
nmln lm 111ll U

NOTES

I

10

_ -

2 0  -

30 -
-

40 -

so  -

e0 -

7 0  -

I 1

e  5 ' sandy sin. do

as above, moist, trace day

@ 15' as above

clay with sin, very mold, low to med Pl

@ 25' silty dayey sand, wet fine grain send

3-6' lenses of day intertaedded with silty sand layers

ML

s,s,e

6.9.11

s,a,a,

e,8,11
8,18,21

logged from
cuttings 0-15'

water @ 22'

CL

so
SC

so
CL

total depth as'

- - |  1 -

M A L C OL M  r m r m z ,  I N C . Bon'ng No. 402

BORING LOG

SHEET 1 OF 1



1 1

CLIENT conanenral Waste Industries of AZ

PROJECT Gila Bend R8QWOW8/ LanamI

LOCATION N-NW Sedian 24

TART DATE 3-15-96

FINISH DATE 3-15-96

PROJECT # 2ooQ-ooz

DRILLING METHOD Hallow Slam Augy

DRILIJNG CONTRACTOR Haber Ex. & Mining

DRILLER M Stroud

HYDROGEOLOGIST _o. s• I  ; J

bow SAMPLE DESCRIPTION uses BlowCnn NOTES

1 0  -

2 0  -

3 0  -

4 0  -

5 0  -

6 0  -

7 0  -

l g 5' sandy silt, white brown, dry. fine grain sand

sand with silt and day. moist, fine grain sand

@ 15' day wtlh Sm, moist. med. pl, dark brownish red

as above except wet

@25' day with 3-6' sand lenses, med. to high PI

as above with interbedded day and sandy day lenses

@ as' silty dayey sand with 6"sand lenses,

fine grain sand

silty sand

45' clay with sand lenses, stiff dry clay high Pl

ML

s,e,9

5,6,7

4,8,a

a,e,1o

as, 50=3

50=3

14,32 23

logged wettings
0-10'

water @ 16'

no sample @ 40'
logged cuttings

SW
SC
CL

SCI

SM

CL
total depth 45'

MALCOLM rmnm, INC. Boring No. we

B O R I N G  L O G

I

I

I

I

I I J

SHEET 1 OF 1

i



PROJECT # 2602-002CLIENT CovitirvenlW Wade Industries o f A z
¢ :D R I L L I N G  M E T H O D Hollow Stem AP R O J E C T sue send RegwbnavLanawu

I •

D R I LL I N G  C O N TR A C TO R H6b6f EX. & Mining
D R I U . E R Mark Slrvud
H Y D R O G E O L O G I S T D.  S a n

N-NE seaman 23
3-19-96
3-19-96

L O C A T I O N
S T A R T  D A T E
FI N I SH  DATE

91901 SA M PLE D ESC R I PT I O N uses sauwcns N O T E S

10

20

30

40

5 0  -

s o  -

70  -

ac' ->

Q 5'  s i l t y sandy gravel ,  dry

as above

Q 15° sandy sin t race of  gravel ,  l ine grain sand,  damp

si l ty c lay,  moist ,  dark be.  med.  PI

e  25 '  day ,  we t , rea  be .  m ed  t o  h i gh  P I ,  wh i l e  Caco
nodules present

si l ty clay wi th sand,  low Pl

l g  as '  c l ay  med to  h igh  P I

day t race si l t  and sand,  med.  to high pl ,  very moist

@ 45'  si l ly day t race sand,  wet ,  f ine grain sand,  med.  PI

sand and day lenses,  interbedded 3-8 '  th ick

f ine grain sand med.  PI  day

(Q ss" as above except  t race gravel  present  55-58'

as above except  clay is dry to damp,  sand is wet

@ es '  as above

si l ty sand and si l ty clay lenses 6-12" thick

@ 15 '  as above
y,..stiff,_dry,_ljg_h .Pl, with s' fine.grain sand tense

GM

9,11,13

4,9,9

4.6.8

14J7J9

104044

124444

6.12.20

logged wettings 0-20'

cemented sand
and gravel from

18 IO 18'

water @ 25.4'

tins grain wet sand

med.  Pl  damp day

Coco nodules present

ML

C U
CH

C U

S P

s o

C L

C H

MALCOLM1>mnm INC.
BORING LOG

Bonny No

m l  d e p t h  S c '
S H E E T 1 OF 1
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I
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| I an.o. s

PROJECT # 2602-002

DRILUNG METHOD Houow Mem Auger

DRILLING CONTRACTOR Haber Ex. & Mining

DRILLER Mark $̀ b1Dud

HYDROGEOLOGIST

{CLIENT cominema/ Waste lndushies of AZ

PROJECT Gila Bend R°9li°H8I Lsndiill
LOCATION N-NW saurian 23

START DATE 3-19-96

-FINISH DATE 3-19-96
:

| 1 1 | 1

éAlvlpLs oescalpnon' uses aaawcnn nbiss
i

.

I
i

l

i
I
i

10 -

20 -

-

30

i
I

I
I

iI
I
I

I
I.

I
I

I
40 "

- _

50

60

I

s

II
I
i
II|
I

iI
I

I
I
I

70

II
I

I
II
!I
I
I

!
I
I.

-

@ 5' sandy gravelly Sm, dry, line gain sand, white

sand with Sm, damp, fine grain sand, light bm.

@ 15' as above except very moist

as above, except trace gravel

@ 25' silty sandy gravel, strong cementation, wet

ML

4,s,s

5o==1

logged cuttings 0-1 o'

warmer @21.1'

cemeratation 21 -26'

no recovery @ 25'

refusal @ 26'

SM

GM

total depth ze'

MALCOLM1»mnm INC.
BORING LOG

I

Boring No. 406

SHEET 1 OF 1



new SAMPLE DESCRIPTION uses aauwcnn NOTES

10

20 I

e 0  -

-

1 0  -

ll-H

@ s' sandy silt grey, damp, slight Pl

Amy sandy gravel, grey, damp, mod. cementation

@ 15' silty sand, highly cemented, white, fund grain sand

clay, red be., very moist, med lo high Pl

@25' day with Sm, red bm., med to high pi, wet

as above

(Q 35'as above, except damp

as above, except very moist and trace sand

@45' clayey sand, one grain sand, very moist

sand with sin, fine grain sand, wet

@ as' sand lenses intertaedded with 3-8' day lenses

ML

a,14,1a

4,s,1

11,s,1

4,e,9

10,11,9

15,16,14

25,23.20

14,12,15

logged cuttings 0-15'

ht: day @ 18'

warmer @ 21.9'

G M

SM

CU

CH

sc

SM

SP/

CL
total depth ss'

_ 1

_i -in -_ ._-_

I |

PROJECT 4 260'2-00'2
DRILLING METHOD HOUIOW 915m Auger

DRILLING CONTRACTOR Haber' Ex. & Mining
DRlU.ER Mark Sbbud
HYDROGEOLOGIST D. s ll1'l8l1

CLIENT conrinenzaI Wade lndushias of Az

PROJECT sue Bend Regional Lands

LOCATION norm center sean 25
START DATE 3-19-96
FINISH DATE 3-19-96

I

I

l

!
I

I
I

l

I
l

i

MALCOLM PIRNIE, mc.
B O R I N G  L O G

Bonny no

I l II \lll\l

I

I
Il
!

I
I
I
i
!

i
!
!

:

i

!
i
I

!
i
I

i
rI

I

SHEET 1 OF

405

1

I

l



PROJECT I 2602-002'cEnT cominenraI Waste lndusiriss of AZ
; l DRILLING METHODGila Bend R 'oral Lanark'PROJECT Hollow Stem Auger

I |

W-NW season 25

3-18-96
3-18-96

DRILLING CONTRACTOR Haber Ex. & "we

DRILI.ER Mark Silvud
HYDROGEOLOGIST D. s lm8n

QLOCATION

START DATE
iFlnlsH DATE

£Dq=\h SAMPLE DESCRIPTION uses BlowCnb NOTES

!

II 11

i 10

Q s' sandy day with silt trace gravel, moist, low pl, be.

sand with sin, fine grain sand, very moist

lg 15' as above, except trace gravel and wet

silty sand, mod. cemented, white-grey

@25° silty sand, wet, grey, fine grained sand, cemented

CL

s,s,1

e.4,4

50=5

20,30,28

water @ 12.4'

S M

-

-

-

20

iIi
i

I

I

i

i.
I
I

30

I
I.
I

I
I 40

-

50
iI
|I

i|

I
i

-

-

6 0
I
I
I
i
I
I
I
I
I

7 0
I
i
I
I -

!II

total depth pa'

MALCOLM1>mnm, INC. aonng No. 407

BO RING  L O G

SHEET 1 OF 1



PROJECT #CLIENT cannnenwI Wade Industries of AZ 2602-002
: | I

I DRILLING METHODGil8B¢ndR n a/Landau Hollow MemAugur,PROJECT

•  I :

Navtfwenhal Section 23
3-21-98
3-21-95

!LocAtor
START DATE
=FlnlsHDATE

DRILLING CONTRACTOR Huber EX. a mining
DRILLER Mark Slrbud
HYDRDGEOLOGIST o. s lean

.| 1 11

SAMPLE DESCRIPTION uses BlawCnb NOTES

as

-

: _
i
i 10

@ s' sandy Sm with gravel, dry. grey white

as above, except trace day and moist

Q 15' sand with silt, fine grain sand. wet, bm.

as above

@ 25' as above

day, med to high PI, damp, white/red bm. muddled

(Q as' day with silty day and sandy day lenses

low to med pl, one grain sand, 6' lenses

day. red bm., damp to moist, med to high Pl

@45' as above

clay interbedded with 8' Amy sand lenses

GM 18,22,20

4,1,1

8,14

11.12.15

7,8,12

3,5,12

logged from cuttings
0-1o'

water @ 1a.s'

fine grain moist sand
med. Pl damp day

i

i

I

2 0  -

I

i
i
I 3 0  "
i

40

50

I
1
I
I
i
iI

i 6 0
I
!
I

lI
i

1 0  "
I

I

_ -

SM

CU
CH

C U

SM

total depth 50'

MALCOLM rmnm INC.

ll lllll I l

BORING LOG
Boring No. cos

SHEET 1 OF 1



I •  :lean

PROJECT # 2602-002
DRIUJNG METHOD Hallow Slim Auger

DRILLING CONTRACTOR H8b6rEx. & mining
DRILLER Mark smog

HYDROGEOLOGIST D. s

CLIENT
PROJECT
=1..0¢A11QN
START DATE
FINISH DATE

ConlinenthlWaste Industries of AZ

Gilt 86nd Regional Lamavw

NE Cellfef Section 23

3-21-96
3-21-96

: '  .
'SAWLE oescRlpfron Uses 8lowCrl: | .93=ri§$ In

I

I
I

i

i
I 10

iI|
i
i
i

i
I
I
I
I

|I
II
iI
I

20 "`

30
II
I
iI

4 0  -

I
I
1
I
III 50 -
I
I
I
I
I
I
I
.
I

II
II
I
i

s o  -

i.
I

70

@ s' sandy sin, dry. white

as above except damp

@ 15' silty sand trace gravel, one grain sand, very moil

sand fine to med. grain. wet, cemented 23-25'

@25' as above

day, red om. with white be hard and drier pockets

@ 35' as above

day interbedded with silty day and sandy clay lenses

ML

s,s,a

6,11,13

16,21

s,s,12

logged arttings
0-15'

water @ 17.4'

3-8' lenses

SM

SP

CH

c u
SM

total depth 40'

MALCOLM PIRNIE, mc. Boring No. 409

BORING LOG

I I Ill ll IIIII I I I ' l l  i n  I I I I I 111111 I ll I I II I  ll

SHEET 1 OF 1
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PROJECT # 2802-002=CLIENT canrinewuwaI Waste lndusbies of A Z

I  l _

DRILLING METHOD Ho'lIo\lvStem Auger
DRILUNGCONTRACTOR Haber EX. & mining
DRILLER Mark s.
HYDROGEOLOGY.;ST .o. s knar

Gila send Regwanai L8ndwl
E-NE saur ian 23

3-19-96
3 -19 -0s

PRDJECT
' Loc A t o r
=START DATE
FINISH DATE

-H 111 111111 l l l l l l l 1F
I » | sAlvip'Ls DESCRIPTION u s e s aluwcnS

I I 1ÌTcTT'E§

@5' gravelly sandy silt, grey, damp

as above

@ 15' silty sand, damp, fine grain sand, grey

as above, except wet

@25' cemented silly sand 25-29'

day, med. to high pl, red bm.. very damp

@ 35' as above

silty day, med. pl, bm., moist

@45' day, med. pi ,

day, med. to high Pi, red bm, damp with dry seams

@55' as above

silty sand,line grain sand, mod. cementation

@ es' as above except no cementation

as above

G M

9,11,10

8,12,12

11,15,25

1,a,10

e,a,10

50=3

25,25,25

logged cuttings 0-1 s'

water  @ 24. 8 '

SM

CU

CH

SM

total depth 70'

r

I

10 "

l

MALCOLM PIRNIE, inc. Boring No. 410

BORING LOG

2 0  -

3 0  -

4 0  -

50 -

e 0  -

_vo -
I

-

I ll

S H E E T 1 O F 1

i



|

I I :

PROJECT # 260'2-00'2
DRILUNG METHOD Hawnw ram Auger
DRILLING CONTRACTOR Haber EX. & mining

DRILLER mark s
HYDROGEOLOGY_leT

-cEnT cownenzw Wade lndusuies of Az
apR0_IE¢T Goa Dana Regional Lanawl
iLocAno East cefuar seaman 23
§5TART DATE 3-20-96
!FlNISH DATE 3-20-98 _D.S lrnan
i SAMPLE description uses BIUNCMU

in

'N3*T"é's

i 10 -

@ s' Sm with sand and gravel, damp, grey

as above

@ 15' as above, except moist and bm.

kitty sand, fine grain sand, very moist to wet, grey

@ 25' as above except wet

sand with sin, fine to med. grain sand

@ 35' as above

dayey sand. Rne to med. grain sand

GM

10,1s,20

logged cuttings 0-30'

|

iwater @ 15.92'
-

.

I
I

II
I
I

2 0 SM

.
I

I 30 "
I

40 '
-

50

60

1 0  -

i|
I

I.I
I!
I
I.
I
I

I
II
-I I. |-

SC

total depth 40°

| | n1 1

I

_ all -

MALCOLM pIRNIE, INC. Boring No. 415

B O R I N G  L O G

SHEET 1 OF 1



-n |n ._I

2602-002PROJECT #CUENT COIWWISMBI Waste lndushiss ofAz
Hollow Stem A l  :D R I LL I N G  M E TH O DPROJECT Gm Lena RegwonaI LanamI

I • ;

East oefuur Section za

3-21.96
3-21-96

D R I L U N G C O N T R A C T O R He»b¢~r EX. & Mining
DRI LLER Mark s
H Y D R O G EO L O G I S T D  s lm8l1

LOCATION
START DATE
_FINISHDATE

»

u
I. .

sAnil5LE dEscR1pTIlon uses 8lawCnb n'6 I

i

-

11

_ -

-
10

I
!I

@ 5' sandy gravelly Sm, grey white, dry

as above,  except mold

@ 15' silty clayey sand, fine grained sand, very moist,bm

sand with silt trace day, wet, one grained sand

@ 25' as above, except fine to med. grain sand

silty sand with day lenses, some cementation

white nodules present

@ 35' silty sand with gravel, cemented, slow drilling

@ 45'

G M

13, 50=3

logged alttings 0-30'

water @ 13.5'

refusal in cemented

sand & gravel
@ 45*

i
I

I
I

I

i

!

I

I
II
I

i

I:
I
I
I
I

II
I
i
I
.
I

I
II

i

in.;

80 an

_

so
SC

S M

G M

total depth so'

._ 1

l

MALCOLM rmnm 1nc. Boring No. 416

BORING LOG

S H E E T 1 OF 1



o I ; lm8n

-cEnT COIIIYIIQMBI Wad e  In d u sb ies  o f  AZ

= PR O J EC T G i l t Bend Regl iond Lanark

§ L o c A n o n 1 /4  mi le  n o u n  o f  104

' S T A R T  D A T E 3 - 2 2 - 9 5

F I N I S H  D A T E 3 - 2 2 - 9 6

P R O J E C T  # 2602-008 .

D R I L L I N G  M E T H O D H o l l o w  m m  A u g e r

D R I L L I N G  C O N T R A C T O R Haber Ex .  & min ing

D R I L L E R M a r k  s .

I - l y o R o G E o L o G § s T D .  s
I-I I lllllllll

i
DOPUW

_ _III II l _ II IWIll I

S A m p L E 3 € 5 b . i W ' r T d l i  l "" ìio'rEs'Usc§

@ 5' sandy silt  with gravel

as  above

N 15'  cemented sand si l t  and gravel

G M

logged entire boring

from cutt ings

refusal

Blow Cnts

|

II

i
1 1

1 0

I
I
i
I

i|

iI

20

30

iI
I.I
.
I

I.
I _ -

-

40

Ii

I 50

-

s o  -

70 -

I
I
I
I
!
!

I
i

-

total depth 15'

MALCOLM PIRNIE» INC.
BORING LOG

Boring No. 411

S H E E T 1 O F 1



PROJECT l 2602-0023CLlENT CominevUwal Waste Industries o f A z

I c

D R I LL I N G  M ETH O D Hol low seem A"9°'
D R I L U N G C O N T R A C T O R Haber EX. 4 Mining
DRI LLER mark s.
H Y D R O G E O L O G I S T D .  s lm8n

P R O J E C T

L O C A T I O N
S T A R T  D A T E

!FINI$l ' l  DATE

GilaBend RegaianaI LanamI

1/2 mile norm of bowing 104

3-22-96

3-22-96

aD¢9lh SAM PLE DESCRI PT I O N u s e s swim N O T E S
I

-

i

i

I
i 2 0

i
I
!
I
1
I
|

I
i

I
I
.
I
I

10

30 '

4 0

i
iI_
I
I
I

50 -

6 0I.
-

_ -

I
i
I
I
I
I

70 -I
I
ii

_ -

1 m 1

IL-.

@ 5' sandy sin. white be., dry

silt sand and gravel, grey, dry

@ 15° as above except moist

sand with slit trace gravel, fine grain sand Wat

ML 10,12 ,16

50=8 water (Q 20'

G M

S M

total depth to'

n 1 | | I  lI

MALCOLM PIRNIE, INC.
BORING LOG

Boring No.  41s

!

!

1

S H E E T 1 O F 1

I

I



l  | ;D. s lean

PROJECT # 2502-0ne

DRILLINGMETHOD Hollow Solar Auger

DRILLINGCONTRACTOR Haber Ex. a *W"i"9

DRILLER Mark S

HYDROGEOLOGIST

i¢uEn1' cwuwaenmaI Waste 1nausuies ofAz

:PROJECT GlIb send Reglbnal Lawavvu

LOCATION W-NW section 25

=START DATE 2-29-98

:l=INI8I.l DATE 2.29-96

:D¢PU\ SAMPLE DESCRIPTION uses Blowcnh NOTES

lo  -

20 "

30 -

40  -

5 0  -

s o  -

70

@ s' sandy gravelly sin and day, dry. white & brown

Silty one to coarse grained sand with gravel, damp

lg 15' No Recovery - rock in sampler

fine grained sand with silt, trace gravel, moist

@ 25' silty sandy day , low to med pr, moist

fine grained sand with sin, mold

@ 35 as above, with gravel

fine grained sand trace Sm and gravel, very moist

ML Ann

7/7/8

4/4ra

5/5/7

11/21/25

9/14/19

14/18/14

19/21/23

water @ 42.7°

SM

CL

SM

SP

total depth 45 '

MALCOLM PIRNIE, INC. BorinQ No. 501

BORING LOG

SHEET 1 OF 1



PROJECT *;¢LIENT cn1uwneIuaI Waste mdusuies of AZ 2602-002

Haber Ex. & Mlhing
Mark S

D R I L U N G  M E T H O D HOIIOW Sam  A uger

D R I L U N G  C O N T R A C T O R
D R I L L E R
H Y D R O G E O L O G I S T

P R O J E C T

L O C A T I O N
reSTART DATE
=~FlnlsH D A T E

Gila 86Nd Regional  Lanna

w -sw  S ed i n w  25
2-29-96

2-29-96 D. Spoelman
n o ' i ' e sD-nw

1 0

I
iI

I
i

-
20

i
i
I|
I

!
i

i
I

30
I
I

E|

I
i
I
i

i
I
I

40 I

@ s' silt with sand and gravel, very mold

fine grain sand trace silt, moist

@ 15' as above, increasing moisture - very moist

as above

@ 25' as above

as abvoe

@ 35 as above

ML e r m 0

9/7/7

sr7n

a m s

7/t1/1B

7/10/12

water Q 34.8°

S P

total depth 35 '

SAM PLE DESCRI PT I ON u s e s BlawCnh

l I I II |||||||||-

MALCOLM r um INC. Boring No.  son
BORING LOG

J

S H E E T 1 O F 1



2602-009PROJECT *CLIENT conuwwenuaI Waste lndusbies of AZ
I :; 0, I D R I L I JN G  M E T H O Ds n a e e n a n » dLBl1d1lHP R O J E C T H0#m,l,&~8mA

• I

DRILUNG CONTRACTOR HuberEx. & mining
DRILLER Mark Stroud
HYDROGEOLOGIST

sw season 25
3-1-96
3-1-96

;LocAtor
ESTART DATE
FINISH DATE D. s

11 1 1 |

r'usess A m p L E I 6 é 8 : c § l i » % u BIawcnb
I llllll I II I'll ll ill

quoTEs

i|

!
1 0

@ 5' silt with gravel and sand, light brown, dry

silty fine grain sand, damp

@ 15' as above

day with sand lenses (3" @21 .5') trace silt. med Pl,

moist

@ 25' fine grained sand with son, day lenses (3" @ 25'),

mold `

as above, without day lenses

@ 35 as above. wet

G M 15/11/8

5/5/5

41819

5/7/1s

BIB/8

4/5/7

2/3/4 water @ 35.3'

SMi
I|
I

i

i

I
20 CL

I
I|

I

I

I
i

ilI
30 -

4 0
I

-
50

-

80

I
II
I

I

I
I
I
I

I
I
I
i
I
I!
I

-

70

I
I
I|
I

i
i
I
I

I
-

SM

total depth 40 '

MALCOLM PIRNIE, mc. Boring No.  508

BORING LOG

S H E E T 1 O F t



PROJECT # 2602-002 .!¢uEnT canawenaaI Wade lnduwies of Az

|

Mark Stroud

GII8 send Regional Lana vII
SE season 25

3-1-96

3-1-96

PROJECT

LOCATION
START DATE
FINISH DATE

DRILIJNG METHOD HcwowStem Auger
DRILLING CONTRACTOR Haber Ex. a Mining

DRIU.ER

HYDROGEOLOGIST D. Spoelman

.D-ww SAMPLE DESCRIPTION uses BlawCnb NOTES

I

10 -

20 -

30

4 0  -

50 -

@ s' silty clay. damp, light brown, low Pl

silt and day with fine grained sand lenses. grey,

damp

@ 15' one grained sand with sin, very damp

silty day lenses intertaedded (~3-6' seams) with fine

grained sand with silt, mold

@ 25' fine grain sand with silt, moist

silty sand, trace gravel, well graded. very moist

@ as' sand trace silt and day, well graded, very moist

Sand with gravel and sin, very moist

@ 45' as above

ML 9/7/7

Ema

4/4/4

4/B/5

v a n

813/B

4/4/4

7/7/7

5/9/17

water @ 45.3'

SM

s o

CL

SM

GM

5 0 -

total depth so '

' r o  -

-

MALCOLM PIRNIE, INC.
BORING LOG

Bonny No son

i

I

SHEET 1 OF 1

I



CLIENT Conlilclrllhl Was!! Indust r ies au PROJECT * zaoa- aw
Gnawer I Lanawl 1PROJECT I I DRILUNG METHOD Holuwsaun»A

I I

DRILIJNG CONTRACTOR HQDGYEX. & "we
DRILLER M sauna
HYDROGEQLOGIST

LOCATION
START DATE
FINISH PATE

E-SE swan 25
a-1-oe
3-1-98 D.

0-em
I I lllll ll I Illll I I II I

éAI¥dpLé"bEscn§'flovZI uses 8lawCnla l~ioTEs

10 -

Q 5' silty fine grained sand, trace grand, slightly damp

lmemeaaeu sand wan Sm and day lenses (`3-6' lhittk)

day low to med PI, damp
Q 15' well graded sand and trace silt, mold

silty line to med grained sand, moist

@25' silly sandy gravel, moist

|

as above, very moist

as' as above. wet

SM 61818

a m s

3/5/7

71818

17123130

1 0 r a 7 / 5 0

1 7 / 5 0

32.5'water Q

s o

cL

2 0  -

s w

SM

so . -
GM

4 0

s o  -

so

7 0  "

1018! depth 35 0

mA1.coLm 1=mnm, mc a a n n g m .  s o s
BORING LOG

Il

i

I
I

1

i
!

i

I

I

I

|

I
I

!
I

!
E

i
I

i

i
_|

SHEET 1 OF 1

I

I
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CUENT comemnI WO!!!IndustriesOIAZ PROJECT I 28*012-002
.  c I ; Lnnafw DRILLING METHODGll B0l1dPROJECT Halaws1am A

• I _ V .

DRILLINGCONTRACTOR HUIIJGYEX. & mining
DRll.l.ER M8r1< sauna
l4yol3oGEol,pelsT D.

LOCATION E-NE sewian 25
START DATE 3-4-98
FINISH DATE 3-4-96

01981 SAMPLE DESCRIPTION uses BlswCI\b NOTES

10

20

_to

so -

80

10 "

@ s' sandy Sm, white, trace gravel, dry

silty tine grained sand, broom, dry

@ 15' gravelly Tina grained sandy Sm, moist

silty gravelly sand, well graded, moist

Q 25' silty sand, well graded, trace gravel,
very moist to wet

silty sandy gravel, well graded

ML an/o

4/s/e

9/11/11

37/50

23/19/16

25/17/14

water Q 28.2'

SM

GM

SM

GM

total depth 30 '

I 111111111

MALCOLMPIRNIEJNC. aannqno. sos
B O R I N G  LO G

i

I

I
r

SHEET
4

1 OF 1



PROJECT # 280'2-002CLIENT cawrauvuul wane Industries of AZ
I :DRILLING METHOD HOI OW sum APROJECT Ga¢a¢naR¢»gls¢na/Lanavm

I a

LOCATION NE season 25
START DATE 3-4-96
Flnlsl-I DATE 3-4-96

DRILLING CONTRACTOR Hawes.  & WWE
DRILLER Marx Slrvud
HYDROGEOLOGIST D.

I | I

I I I ' l l I I _l l II I I II I I II _ II _

§AhiT>LE -¢d1p1'l6ni usEs
.. I

10 -

@ 5' silt with sand and trace gravel, n. brown, dry

as above

Q 15' fine grained sand with clay lenses, dry

silty tine to med grained sand, dry

Q 25' silty one grained sand with gravel, mold

as above

@ as' silty one grained sand trace gravel, very moist

silty and gravelly with tine to med sand, very moist to wet

01 45' no recovery

ML

5/7/8

4/4/5

4/4/5

14/16/12

18/18/15

18/21/20

15124138

15/50=4"

50=2" I

water 941 '

<- slow drills ,

2 0  -

SP/

SC

SM

3 0  `

G M

40

50 -

e 0  -

10 -

.nm

SM

G M

?

total depth45 |

I

11 _ 1 -- l 1 -11 _ _1

cobbles and gravels
present, lost 2 teeth
num lead bi!

MALCOLM HRNIE9 mc Boring No. sir
B O RING  LO G

I

i

1

I

.

1

I

i
I
!

I

i

iI3
9
I

i
!
!!

I

I

!
I

i

:
I
I
I
I
II
I
=

I

1
!
I
E

i

i
iI
!
I
I

i

I
I

I
. l

SHEET

I
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I

I



i n  n

CLIENT canriuwaI mala lnduslrissof AZ PROJECT I 2802-002
I I a.,GLIB¢lld I Lunar!PROJECT DRILLING METHOD HOIOWSIWUMA

DRILLING CONTRACTOR HllbeI'Ex. 8 mining
DRILLER Marks a w
_HYDROGEOLOGIST D. I a

-LO¢ATION
START DATE
FINISH.DATE

NW swan 25

3-4-96
3-4-96

lm .11 n

.UlFu\ SAMPLE DESCRIPTION uses BIIIIWCHD NOTES

lo -

brown,@ 5' sandy Sm, fine grained sand, trace gravel,

do

fine grained sand with sin,traoe gravel,

damp Io very damp
@ 15' silty sand with gravel, well graded

very moist

wetsandy gravel with silt,

ML ams

5/9/11

18/23/32

50=3"

18.3'water Q

SM

I 20

30

40 -

50 "

so "

70 "

GM

total depth 20 '

_ ._ v - !

mAI.coLmrmnm,1:nc. Baum No. sue
BORING LOG

I

;
r

I

1
3
I

i

I

I

I

SHEET 1 OF 1



CUENT conanenuw wasua Industries D I A Z PR O JEC T # 2aaa-o~o2
; | | ;P R O J E C T saaaenan Lands DRI L I JNG  M ETHO D HOIOWSWSWIA

l I

LO C A TI O N S-SE seainn 30
..START DATE 3-5-90
.FINISH DATE 3-5-96

DRI LL I NG CONTRACTOR H G M Y E X .  &  " w e
DRILLER Mark Sb'Dud
H Y D R O G E D L O G I S T . D .  s.nl¢m

SAM PLE DESCRIPTION uses BIIIUICUD noTEs

10 -

@ 5' silt with ire grained sand. trace gravel, It. brown,

dry

silty sandy gravel, well graded, damp

@ 15' as above, very mold

clayey sandy gravel, wet

ML 6/5/9

21150=1 l

15/19/50=4"
<- hard drilling a 17'

water m 17.10°
s0==s'

G M

2 0  - GC

s o  -

total  depth 20 '

4 0  -

50 -

s o  -

to "
- _

i
I
!

I
I
I

I
1

i

1

i

MALCOLM rmn11=, INC.
B O RING  LO G

Bol'll19 no. 509

[

I
I

i

i

I

I

I

i
!
I

I
!
!

I

I
I

.I
I

!
E
!

!
I

I
!

I

i

:

i
I
! i

i. I

S H E E T 1 O F 1

J

I

i



PROJECT # 2802-002-CLIENT canrinevuwnl W8d19muusrms afAr
•| I HalowsumALunar DRILIJNG I1£11..l0pennaewu.PROJECT

• • :

DRILLING CONTRACTOR Hewsx. 8 WWW

DRILLER Mark MOW
HYDROGEDLOG}ST o. 1171817

QLOCATION E-cemr S6diDI'l to

-START DATE s-5-oo
'FINISH DATE 3-5-96

' n o SAMPLE DESCRIPTION uses al¢wonu~ NOTES

10 -

Q s' clayey Sm, trace fine sand, damp, white-light brown

SEE sand, gravel, well graded, damp

@ 15' as above

as above

as above

ML 8/11/8

2D/50=3'

40/33/35

50=3"

50=3"

hobbles and cemented

sands and gravelG M

i 20 "

i

I 30

40

i
i

I..

I
I
I
i
i

i
I
I

50 `

e0 -

10 -

total depth 27 '

• ' ' moved drilling location 7 times
and could not drill pas( 27'

• ' no water encountered

refusal @ 26-2T

MALCOLM1=mnm, INC. eonngno-s1o
BORING LOG

SHEET 1 OF 1



2602-00'2 .CLIENT conmenuenl waste lnausaries ¢ f A z PROJECT #
_ I I _GIUBGWG I LanaePROJECT DRILUNG METHOD HUIDW swam A

DRILLING CONTRACTOR H¢lb¢rEx. a #we
DRILLER Mark S01Dud
HYDROGEOLOGIST D. s

NE season 30

3-6-96
3-8-96

LOCATION

START DATE
FINISH DATE I  I

D-vm SAMPLE DESCRIPTION uses Bluwcnh NOTES

10 -

@ 5' silty, sandy gravel, dry`#

gravel with silt and sand and cobble

dry
@ 15' as above

i no recovery

GM

10/13/13

29/50=5'

18/17/12

50=3'

l hard drilling

cobbles and cemented

sands and gravelto -

s o  -

total depth ~20 '

' • ' moved drilling location 3 times

' ' no water encountered

40 "

50 -

e0 -

10 "

I
I

MALCOLM 1'mN11;, INC.

II I I

BORING LOG
Br i ng  No. 511

I

i

I

I

|
:

:

I

SHEET 1 O F 1



PROJECT s 2602-0012CLIENT COHUIIGMII WIS!! lndusuies o f A z

Mark sauna
I I- n

PROJECT

.LOCATION

START DATE

FINISH DATE

DRILIJNG CONTRACTOR m b s f

DRILUNG METHOD hollow stem

DRILLER

HYDROGEOLOGIST D. lm8n

snasemvneginnalunuw

NE oomerofsedlon 30

3-07-00

-9.4
\ a sAlvli5Ls DESCRIPTION usizs emwcm

I I II II l III

NOTES

1 0

20

2°.

silty sand with gravel

silty sand with gravel

as above

day

day

day med. PI

GM

CL 4,10,14

hr water between

25 and 30 f881

static water at 21 .5'

TDB=30'

11 |-

iI
I
I

!
i!

i

i
1

I

i

!

I
1

I

mALcoLmrmnIE,n~rc.
BORING LOG

Boring No. 512

I

1

i

I

i

1
i

i
:

I
:I
I

1

SHEET 1 OF

I



0-vm SAMPLE DESCRIPTION uses BlowCIh NOTES

-

10-

- u

zo -

sandy gravelly salt. dry, brown

sandy gravelly silt. dry. brown

as above, except hobbles present

sm sand, was well graded sand

GM

7,10,14

28,38,41

50 for 2'

7,4,5

50 for 2'

1,4,s

30 -

_

TDB==20'

as above, except cobbles present

silty sand, wet. well graded sand SM

au'

MALCQLM mum mc Bol'ingno. 51a
B O R I N G  LO G

I

2802-010230l.IENT
_PROJECT

LOCATIDN
START DATE
FINISH DATE

CUHMGMBI mm Industries ofAz
Gl8 B8I1dRi!~giw18lLll1dv|
Nwcanerofsedian to
3-07-96

-ac

PROJECT #
DRILIJNG CONTRACTOR
DRILLING METHOD
DRILLER Mark suwa
HYDROGEOLOGIS1'

h e r
hollow stem

D. 890097180

J

static water @ 14.T

no recovery 4: 15'

8

no recovery @is'

i
:

I
:
!

I
I

!

1
i

!
:

I
g
I
I
!
I sum: water at 14.7°
i
I
8
1

i
I

I
I
!

!
:

i

I
!I
:

J

SHEET 1 OF 1
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CLIENT Cavllftludd Wade lndusbissof AZ PROJECT I 28012-0102

1 I |

DRILLING CONTRACTOR hlblr

DRILLING METHOD nohow stem
DRILLER Mark Slmlud

HYDROGEOLOGIST D. s

PROJECT sue Bend Rqwunnl Lanna

-LOCATION newcomer of ssdlhn to
,START DATE 3-12-96
FlNlSH_ nAT 1 -9

l

.D-nm SAMPLE DESCRIPT.gen uses Bluwtcls. NOTES

iI
l o

i
I

i

I

I

2 0

30

40

so -

ea'

' r o '

_u

sandy gravelly sin, dry, bm

gravelly sand with slit

as above

silty sandy gravel. mold, well graded sand

as above except we!

GM 23,25,1

1s,1s,z

3,4,3

50 for 4'

50 for 3'

no return @lo'

no recovery Q 15'

cobbles pfesern

@20'

celtic water g 21 .00'

I

TDB=25'

1--11 Lu -| _I

omrmnmmc Boring no. 514
BORING LOG

SHEET 1 OF



PROJECT s 26012-002CLIENT cavwuwaI wawaIndustriesafAr

• |

PROJECT

'LocAtor
-START DATE
~pI~l8H DATE

DRILUNG ¢ONTRACTOR n o r
DRILUNG METHOD hollow $1801

DRILLER Mark Stroud
HYDROGEOLOGIST D. :man

sue Band weginnal Lwavu

sw comer of median 30
3-12-96
3-12-99

,oh SAMPLE DESCRIPTIWI uses auwcnu NOTES

i

10

20

M

silty sandy gravel

as above

silty sand with gravel, very moist

as above, except wet

GM 4,4,s

I35,37,

14,so

50 for 'I hobbles PIBSQM

m o '

11.oo'vatic water g
TDB=20'

1- _ -

i
i
:

:
Il

i
I
I
I

MALCOLM rum, INC.
BORING LOG

Bollngno. 515

I
3
I

3
!
I

I SHEET 1 oF



CUENT conanennanI wma Mdusflins ofAz PROJECT s 2802-002.
GiI!8endR'0Ql1l'l8lLlndIIl
navuwweaeomerseeuan zs

MSI:-1oud
I 1

2-27-95
2-27-96

PROJECT
LOCATION

START DATE
.FINISH DATE

DRILLING METHDD Halon :um auer
DRILLING CONTRACTOR Hamrsx. 8 "we
DRII.J.ER
HYDROGEQLOGIST o.

'Dow SAMPLE DESCRIPTION uses BlawClb noTEs

i

10 -

Q5' sandy silty gravel, light brown, moist

gravelly Sm with sand. light brown, mold

@ 15' sill, sand and gravel, dry

silty fine grained sand, trace gravel, dry

Q 25' as above

as above, except trace day and moist

@ 35' silty dayey sand, trace gravel, very moist

fine to med grained sand with Sm, wet

@ 45' as above

as above

as above with trace of day

a r e e | •|day ( starts x 62-85' bis )

GM

11/8/6

88/6

618/7

8/11/12

10/14/15

12/14/12

11/11/14

19/31/25

50=B"

3/13/21

50=6"

STgroundwater Q

zo "
SM

s o  -

40 "

s o
s o

SM

50 -

e 0  -

70 '

-| 1 |

CL
anal depth es'

- | _l l

MAIJCOLMPTRNIEJNC. easing no. mw-1s
B O R I N G  L O G

SHEET 1 OF 1



CUENT canaaenmaIW8dB Industries ofAz PROJECT # 2602-009

Kevin

DRILLING METHOD Hollow $158M Auger

DRILLING CONTRACTOR H&b8rEx. & mown

DRILLER

HYDROGEOLDGIST o. | I

Gin Bend Regional Landwl
N-NE area seaiaw 25
10-4-95
10-4-95

PROJECT
LOCATION
STARTDATE
FINISHpm
.0401 SAMPLE DESCRIPTION uses Blalllr.Cd! NOTES

10

20  -

3 0 °

40

5 0 -

e0 "'

1 0  -

1 _

@ s' silt with sand and gravel, dry

fine to med sand with sin, did

Q 15'sand and gravel wan silt. slight cementation

sandy, Amy gravel, aainp

Q 25' gravelly sand, trace silt. wet, coarse sand

as above

l

@ as' sand with gravel trace silt, wet,

m az 381hobbles

ML 10/818

alma

zsraovsz

13/21/50

42/50

31/25/50

15/20/21

static water

@ 20.55'

0a I Ierrefusal 38'

SM

GM

SW

total depth ea'

I

I m

!
!

;

I
I
:
!

II
:
i

MALCOLM 913313, INC.
BORING LOG

Boring No. MW-2

8.

I

SHEET 1 OF 1



PROJECT 4 2602-0n2CLIENT canmewalwauwnausof¢sofAz
GllBerldR'egi0nlllLBndw
southwestcomersec6on 25

Kevin
n |

DRILLING METHOD Halas sum Aw"
DRILLINGCONTRACTOR Hemrsx. & mining

DRllJ.ER
HYDROGEOLOGIST o.

PROJECT
LOCATION
START DATE 10-2-95
'FINISH DATE 10-4-U5
: sAmpLE~oescRlpTion uses BlowCI1b NOTES

10

20

to -

40  -

s o  -

e 0  -

70 -

-

sin trace sand and graver, dry (0-4')
g 5' sand trace son and gravel. dry, well graded

sand with silt, trace gravel, dry

@ 15' sand trace sin, witNgravel, dry

sand tracesln, tine sand, dry

Q 25' as above

sand with sin, damp

@ as' fine to med sand, very damp, some day noddles

fine to med sand, trace silt and gravel, wet

@ 45' as above

fine to med sand, trace gravel, wet

@ as' as above

gravelly sand. med ro coarse. wet

Q es' as above

gravelly sand, well graded. wet

ML
3/4/4

7/7/8

14/20/20

awe

2/3/3

3/7/11

15/10/7

4/9/11

4/8/10

17/30/27

12/19/45

static water

@3a.e°

auger refusal Q 74'

SW

SM

SW

SP

v

SM

SP

s w

Iioi8l de h 14°

MALCOLM mm mc.

II II I III

BORING LOG

I I

B°1'iW No. MW-4

SHEET 1 OF 1



PROJECT ArCLIENT Cdrlllnenlhl Wldb IndustriesofAz 2802-0102

Kevin
I I

PRDJECT Ana Bend nqwanaI L8rldw

LOCATIDN sources comer median 30
START DATE 10-5-95
FINISH DATE 10-5-95

DRILUNG METHOD HOI OW sum Auger
DRILLING CONTRACTOR Hab o rEx.  &  w e
DRILLER
I-IYDRDGEDLOGIST o.

D-am SAMPLE DESCRIPTION uses -Blow-Cris NOTES

10

I

-

_ -

@ 5' Sm with fine sand, dry

fine sand with Sm, trace gravel, dry

@ 15' as above, increase in moisture

as above with inaeastng moisture

@ 25' as above, wet

sandy gravel gravelly sand trace Sill. wet

@ as' sand with gravel trace silt, well graded, cobbles
present at 36-38'

ML 2/:va

20 for 12"

8 for 12"

50 for 11'

70 for 9'
static water
g2:a.as° bis

70 for 8'

27/40/40

refusal Q so'

S M

GP/
SP

SW

total depth 38 '

111 _ 11

Note:
ring samples attempted at 10',
15', 20', 25', and 30' if no

recovery from ring sampler
split spoon was used to rolled

and log sample. Blow counts
noted at desaibed depts are
from ring samplers.

MALCOLM hmmm. mc. eating No. mw-s
BORING LOG

SHEET 1 OF 1



CLIENT canrnaenw was1=» fnauams o f A z PROJECT 4 2602-002

I I

can Bad R°91°"°1 Llndill
N E .  a c  N W  s w a n  3 0
2-28-98
2-28-96

DRILLING METHOD Hollow sum Auger

DRILIJNG CONTRACTOR Hllber Ex. & "we
DRILLER
HYRDOGEOLOGIST o.1 -ll

PROJECT

LOCATION
START DATE
FINISH DATE

Dum SAMPLE DESCRIPTION uses Bluwtlrh NOTES

I
10

I 20

3 9 -

40 "

so  -

e0 -

1 0  -

-

@5' It brown gravelly silt aim sand. moist

as above

lg 15° no recovery - hard drilling, gravels& cobbles
* ' ' Refusal Q 20' -moved boring 50' north, redrill

silty dayey gravel, damp

@ 25' gravelly sand, well graded, wet

No Return - gravel and sand in witlings

@ as' sand and day Gnlerbedded), graded beds of
sand and clay

sand with day

@41' med lo high Pl day

@ 45' line to med sand, wet

I

line grained sand

50.5' med Pl day

GM

7/18/11

1 a/2sra0

so==2'

50=2'

35/5014'

so-e'

50==s°

48/28/17

5D=8"

15/19/28

groundwater
a 24' bis

day stringers

?
?

GM

SW

SW/

GW

SP

CL

SP

CL
total depth 50 '

mALcoLm 1=mn1E, mc Boring No. MW-88
BORING LOG

:
.

i

1

I

I

E
I

I

!
I
!
I

I

I

i

!
I
I

i|
i

i
I

i

I

I

I

I
I

I

I
i
I

I
I
!

3
! I

a

I

SHEET 1 OF 1
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mol uuul l

. MONITORING WELLS
CONSTRUCTION DIAGRAMS (MW-1S THROUGH MW-6S)



MALCOLM HRNIE, IBC.

WQII ID MW-1 s

MQnitorin.a Well Construction Lou

Glvlndsllflu
CUENT NAME Continental Waste lnduslnbs ofAz
PROJECT NAME Goa send Rowe# Lanavzu

PROJECT * 2602-002
PROJECT LOCATION West of GiI8 Bend, AZ
WELL LOCATION NW comer Section 25

DRILLING DATE 2-27-98
COMPLETION DATE 2-27-96
DRILLING CONTRACTOR Haber E - & Minlhg
DRILLER , Mark sound
BOREHOLE DIAMETER 8 inches
DRILLING METHOD Hollow Sn-unAugur
DEVELOPMENT (date/voI.) 3-18-96300 guans

WELL MATERIALS'
SURFACE CASING
RISER
LENGTH

none
PVC SCH 40 4'

31
21 Fr.

25 FT. WELL SEAL benlvnite pa/:ers

31 FT.

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

pl c  SCH 40 4 '
30'
4 If dl
0.02

SAND PACK 8-12 colovado silica sand

REMARKS native soil #Om 61-65'
groundwater at41' bis

61 FT.
- es Fr.
TOTAL DRILLED DEPTH

Al maaunnwntsan h
fuznumgeuunaaufaen

HYDROGEOLOGIST D. Spoolman



MALCOLM rams, IDC.

my* w¢

GauundSufiaoe

Monitoring Wei_ Construction Log

38
38

18

16

14

REMARKS

SAND PACK

SCREEN:

WELL SEAL

WELL MATERIALS :
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME Continental Waste Industries of AS
PROJECT NAME Gila Bend ReglvbnalLanaft/1

MATERIAL
LENGTH
DIAMETER
SLOT SIZE

auger refusal at 38'
static warmerlevel a 20.55'

PVC SCH 4O 4'
20'
4 incn
0.02

8-12 Colorado silica saved

bentonite pellets

2602-0'02
west of Gila Bend, AZ
northcentral area

none
PVC SCH 4O 4'
18'

10--4-95
10-4-95
Haber Explo. & Mining
Kevin
8 inches
Hollow Stem Auger
10-25-95300 gallons

Well an MW-2S

TOTAL DRILLED DEPTH

All meaaurementsarein

f00tfrum gluunds|.u1ie¢

l

I

I

FT.
FT

FT

FT

FT

HYDROGEOLOGIST D. Spoelman



MALCOLM ram IDC.

Well In MW-3S

~Mq>ni!orina My Co_n3g8_1_@Qn Lou

Glu\|rld sllflet
CLIENT NAME cawnwaenral Waste Industries ofAz
PROJECT NAME G:1a Bend R89li0n8I Lanavm

PROJECT # 2602-002
PROJECT LOCATION west of Gila gem AZ
WELL LOCATION NE, NE, NE, $6dy0n 25

DRILLING DATE 3-11-96
COMPLETION DATE 3-12-96
DRILLING CONTRACTOR Haber EXPIO- & Mining
DRILLER , Mark Sbvud
BOREHOLE DIAMETER 8 bldles
DRILLING METHOD Hollow Slam Auger
DEVELOPMENT (dale/voL) 3-19-96 330 gallons

WELL MATERIALS:
SURFACE CASING
RISER
LENGTH

none
PVC SCH 4O 4'
20'

16 FT.

1 8 FT . WELL SEAL benlbnilb pellets

20 FT.

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

PVC SCH 40 4'
30'
4 lhdr
0.02

SAND PACK 8-12 Colorado silica sand

REMARKS
static water level ar 26'50 FT.

_ so Fr.
TOTAL DRILLED DEPTH

All m-axunnuntsanin

f-nnmgluun¢¢u¢fl¢=¢

III IIIII l

HYDROGEOLOGIST

I ll I I 1 nun I

D. Spoelman



MALCOLM PIRNIE, Inc.

Grunt Surface

1

_Monitoring Well Construction Log

32

30

27

SCREEN:

WELL SEAL

WELL MATERIALS :
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME Continental Waste Indushies of As
PROJECT NAME Gila Bend Regional Landfill

MATERIAL
LENGTH
DIAMETER
SLOT SIZE

PVC SCH 40 4"
40'
4 inch
0.02

bentonite pellets

2602-002

none
plc SCH 4O 4'
32'

10-2,3,4-95
10-4-95
Haber Explo. & Mining
Kevin
8 inches
Hollow Stem Auger
10-25-95 300 gallons

west of Gila Bend, Az
southwest comer section 25

Well ID MW-4S

SAND PACK 8-12 Colorado silica sand

REMARKS auger refusal af 74 '
static water level at ea. 6'

72
74

TOTAL DRILLED DEPTH

All measurements are in HYDROGEOLOGIST D. Spoelman
feet from ground surface

i
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FT

FT

FT

FT



MALCOLM rmnm, Inc.
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Ground Surface

_Monitoring Well Construction Log

18

15

14

REMARKS

SAND PACK

SCREEN:

WELL SEAL

WELL MATERIALS:
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME Canm1enuwaI Waste fnduslries of AZ
PROJECT NAME Gila Bend Regnbnal Lanark

MATERIAL
LENGTH
DIAMETER
SLOT SIZE

auger refusal at as'
static waterlevel at23.35'

8-12 Colorado silica sand

p l c
20'
4 inch
0. 02

bentonite pa/:ers

SCH 40 4"

2602-002

none
PVC SCH 4O 4'
18'

Kewh
8 indies
Hollow Stem Auger
10-25-95300 gallons

10-5-95
Haber EXPIO- & Mining

west of Gila Bend, AZ
southeast comer season 30

10-5-95

Well ID MW-5S

38
38

TOTAL DRILLED DEPTH

All measwamentsuein HYDROGEOLOGIST D. Spoelman
feet from ground surlier

I

FT .

FT

FT

FT.

FT
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MALCOLM PIRNIE, IDC.
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MQni!;prinq Well Construct_ion Low

I II I III I I

20

18

17

-w ...--.

•

•

SAND PACK

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

WELL SEAL

WELL MATERIALS:
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILI..ER I
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (dale/voI.)

CUENT NAME COWIHIIGIMBUWaste IndusbiesofAz
PROJECT NAME Gila Bend R°9li°1l8I Landll7I

PROJECT # 2602-002
PROJECT LOCATION wed of G:7a Bend, Az
WELL LOCATION NE, no rvwz saawanao

Lu-ll -1111- I ll- I

8-12 colovarlosilica sand

PVC SCH 40 4'
30'
4 ind?
0.02

beI1lbv1il*8 pems!s

I ' l l

name
PVC SCH 40 4'
20'

2-28-00
2-28-96
Haber E;lplo. & Miming
may suoud
8 aches
How ow sum Auger
3-18-96 300 gallons

wen lo Mw-6s

I I

REMARKS

50 FT.
- so Fr .
TOTAL DRILLED DEPTH

stark: lunar level at 24'

All rm-unmonbanin

foatffumguuuuaagfgfng

Fr

FT

FT

HYDROGEOLOGIST o. Spoelman
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Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
.Disturbed soil samples were obtained in the Held using the following methods.

The Standard Penetration Test Spoon (Borings)
Disturbed drive samples of earth materials were obtained by means of a Standard Penetra-

tion Test spoon sampler. The sampler is composed of a split barrel with an external diameter

of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven up to

18 inches into the ground with a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 1586-84. The blow counts were re-

corded for every 6 inches of penetration; the blow counts reported on the logs are those for

the last 12 inches of penetration. Soil samples were observed and removed Horn the spoon,

bagged, sealed and transported to the laboratory for testing.

Field Procedure for the Collection of Relativelv Undisturbed Samples
Relatively undisturbed soil samples were obtained in the fieldusing the following methods.

The Modified Split-Barrel Drive Sampler (Borings)

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass

rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into

the ground with the weight of a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 3550-84. The driving weight was

permitted to fall freely. The approximate length of the fall, the weight of the hammer or bar,

and the number of blows per foot of driving are presented on the boring logs as an index to

the relative resistance of the materials sampled. The samples were removed from the sample

barrel in the brass rings, sealed, and transported to the laboratory for testing.

600150001 mu
1
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SHEET
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REVIEWED BY

DATE DRILLED

GROUND ELEVATION

METHOD OF DRILLING

DRIVE WEIGHT
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DESCRIPTION/INTERPRETATION
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PROJECT no.

PATTERNS
DATE

REV. 5/99
FIGURE

A-i

l>
12

G  -G u r l ed GRAVEL S8Dd Ra el a re ate base• 9 l

m- S1u

G c - o G c l a  e  G R A  E L|

sp-s url haded SAND »

..._ 1

(NO) Ola e SAND

u(O) low plastlclt or just

( ) s11t

( ) 10\ plastlcxty organic

(C) Hugh plastlclt C

(Q) peat

J l I

H CLAYS ONE sand A s11t E etc1 9 •

(012) BRECCIA rock nth angular an or grey el- or cobble-slzed class

18
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E R d I d 'll'A ) 3.[CI table Unri g F1 mg .
I I

A  E R ) MCI' table at boring COIIIP 81108.
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The total depth line is a solid line that is drawn at the bottom of the
boring.
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PROJECT no.

SYMSAMP
DATE

Rev. 5/99
FIGURE

A-ii

s>~
$474

'DATE DRILLED

GROUND ELEVATION

METHOD OF DRILLING

DRIVE WEIGHT

SAMPLED BY LOGGED BY

BORING no. SYMBOL SAMPLES

SHEET 1 oF 1

DROP

REVIEWED BY

DESCRIPTION/INTERPRETATION

Solid line denotes unit change.

Dashed line denotes material change.

Modified split-barrel drive sampler.

No recovery with rnoditied split-barrel drive sampler.

5 Seepage.

Groundwater encountered during drilling .

Groundwater measured after drilling.

¢»
Standard Penetration Test (SPT).

10 -

No recovery with a SPT.

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.i

. X No recovery with Shelby tube sampler.

15

Bulk sample.

1120
BORING LOG

EXPLANATION OF BORING LOG SYMBOLS



U.s.c.s. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES

m

3
N

2A

8
O .6
Q 4-
cu

S
m

cm 33
al: 8
v o o

4 E
O
U

GRAVELS
(More than 1/2 of coarse

fraction
> No. 4 sieve size)

GW Well haded gavels or gravel-sand mixtures little or no
ones .

GP
Poorly graded gravelsor gravel-sand mixtures, little or
no Ines

G M Silty gravels, gravel-sand~silt mixtures

G C Clayey gravels, gravel-sand~clay mixtures

SANDS
(More than 1/2 of coarse

fraction
<No. 4 sieve size)

SW Well graded sands or gravelly sands, little or no fines

SP Poorly graded sands or gravelly sands, little or no fines

SM Silty sands, sand-silt mixtures

SC Clayey sands, sand-clay mixtures

Q u
>
u

N
\-4

UP
6
z
V

3=
829
m g

gc-a
283
<93
E T

SILTS & CLAYS
Liquid Limit <50

ML Intarganic silts and irery fine sands, rock Hour, silty or
clayey ire sands or clayey silts with slight plastics

CL Inorganic clays of low to medium plasticity, gravelly
Ola , sandy cla , silty clays, lean cla

OL Organic silts and organic silty clays flow plasticity

SILTS & CLAYS
Liquid Limit >50

MH Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

CH Inorganic clays of high plasticity, far clays

O H
Organic clays of medium to high plasticity, organic silty
clays, organic silts

HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils

CLASSIFICATION
RANGE OF GRAIN SIZES

U.S. Standard
Sieve Size

Grain Size In
Millimeter:

BOULDERS Above 12" Above 305

COBBLES la" to 3" 305 co 76.2

GRAVEL
Coarse

Fine

3" no No.4
3" xo 3/4"

3/4" to No. 4

76.2 [O 4.76
76.2 m 19.1
19.1 m 4.76

SAND
Coarse

Medium
Fine

No. 4 to No. 200
No. 4 IO No. 10
No. 10 IO No. 40
No. 40 to No. 200

4.76 w 0.074
4.76 m 2.00
2.00 to 0.4z0

0.420 to 0.074

SILT & CLAY Below No. 200 Below 0.074

A

CH

CL

1nl4l OH

/ CL-ML ML
MLI I

¢oL

IV/nga&/Wsnre U.s.c.s.METHQD OFSOIL CLASSIFICATION

'Zi

1

CLASSIFICATION CHART (Unified Soil Classification System)
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40

30
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10

0 10 to to 40 50

LIQUID UMIT (LL). *

ea AD ea
GRAIN SIZE CHART

PLASTICITY CHART
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10/12/(X) BORING no. B-1DATE DRILLED

2OF

30"

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

as
:1
m

c
ea
85
D

1r

I

3 9

2 8

7 0 / 7 '

86 / 11"

71/ 11"

2 . 1

1 . 6

101.0

o

124.0

./.
/f
//'

44"

%

3?99,4
f
9
%
4//f4

SP-SC

--

315 .....

ALI.-UVlUM=
Light brown, damp, very dense, fine to coarse SAND: little gravel; few
clay.

Medium dense.

uIléhr brown, <i%y IO V8l'Yd- on 5 silty §XiB-;iiag-grgv¢i_ - -u ¢- -

Light brown, dry to , very , fine to coarse sAnr>-'1ini¢ gravel.

r

w

X

I

BORING LOG
GUN BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
A-1
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B-1DATE DRILLED 10/12/00 BORING no.

2

30"

OFGROUND ELEVATION SHEET . 2

METHOD OF DRILLING CME 75, s' Naammf Hollow-Stem Auger

DRIVE WEIGHT 140lb. (Auto Tri? Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.z c
o
.>_|-
Dm

-
\50/1' \ S p

Total Depth = 20.1 fed.
Groundwater not encountered during
Backfilled OB 10/12/00.

BORING LOG
GIl.A BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
A-2
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DATE DRILLED 10/12/00 B-2BORING no.

OF 2

30"

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CAB 75, s' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Tri? Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

E
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D

4 5

4 0

34

8 0

4 8

S M MLLUVIUM:
Light brown, damp, very dense, silty SAND; some gravel.

Las fumes .

Very difficult drilling between 18' and 20'; large cobbles.
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r
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BORING LOG
GILA BEND POWER PLANT

GILA BEND. AR1ZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
A-3l
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B-2DATE DRILLED 10/12/00 BORING no.

2

30"

OFGROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75. 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto TriP Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

ALLUVIUM: (Continued)
Light brown, damp, very dense, silty SAND; large hobbles.

Very difficult drilling between 20' and 23'; large cobbles.

Moist.

Brown, saturated, very dense, line to coarse SAND; little gravel
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50/I '

77/11"

4

X

SM

""§l3" -
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BORING LOG
GII.A BENDPOWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-4
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ALLUVIUM:
Brown, dry to damp, vey d=lls¢. clayey GRAVEL; some sand.

Brown, damp, tum a ., fine no coarse skrin- lime gravél- few silt.

Very dense.

Difficulty arming between 17' m 19'.

BORING LOG
Gmu BEND POWER PLANT

GILA BEND. ARlZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-5

*p

10/12/00 B-3

OF1 1

DATE DRILLED BORING no.

GROUND ELEVATION SHEET

METHOD OF DRILLING CMB 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hanmnner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

I DESCRIPT ION/ INT ERPRET AT ION

30"

0

5

41

15

11
Total Depth = 19.1 feet.
Groundwarcr not encountered during drilling. Back511ed on 10/12/00.
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B-4

OF

30"

DATE DRILLED BORING no.

GROUND ELEVATION SHEET

METHOD OF DRILLING cms 75, 8° Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Ame Trip I-lzmnnncr) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.-1
m

co
8\.

71/11"

70/11"

62

59

75/9"

sn/1" I

2.3

1.4

135.6

SM MLLUVIUM: .
Light brown, dry to damp, very dense, silty SAND: few gravel; trace
clay.

Less fines with depth.

Very difficult drilling between 16' to 18'.

Total Depth = 18 tea.
_...-...1 A ..-am: Afillinz. Backfilled on 10/12/00.

-allI

r

I

r

X

' T

BORING LOG
GIIA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT NO.

600150--01
DATE
11/00

FIGURE
A-6
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I10/12/00 B-5BORING no.gA1'E DRILLED

OF 2

30"

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CMB 75, s' Diametcrliollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip H=m1n=r> DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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SM

..... go gr"

dry to damp, very dense, silty fine to medium SAND; little
AL:LUVIUM:
Light brown,
gravel.

Light brown, dry to moist, 'um dense, fine to coarse, sandy G R A V E L '
few si l t.

Very dense.

Medium dense.

Diff'icu.lt drilling between 16' and 20'.
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BORING LOG
GIIA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150.01
DATE
11/00

FIGURE
A-7
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B-510/12/00DATE DRILLED BORING no.

2 OF 2

30"

GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diaxmncr Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip I-lznnmnuer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

. I
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.>_L-
D
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m

X 5 0 / 5 '
I

| |. GP\ ALLUVIUM: (Continued) .
\ Light brown, dry to danube, very dense, fine to nuedxum sandy GRAVEL; few

tilt.
ToW Depth = 20.4 feet.
Gzoundwaxer not encounxexed during
Backfilled OB 10/12/00.

BORING LOG
GIIA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-8
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10/12/00DATE DRILLED BORING no. B-6

2OF

30"

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Dianwter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Tn°p Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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61
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114.9
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ALLUV IUM:
Light brown, dry to damp, very dense, line to coarse SAND: little gravel;
few clay.

__Medium_dense._ _ ___________ _______________ -___-___---___--

Brown, dry to damp, very dense, silty fume to coarse SAND; some gravely
small weakly cemented zones.

Brown, d , dense, fine to coarse SAND' some gravel; trace silt and
clay.

Very dense; rock stuck in sampler; weakly cemented chunk in sampler.

Difficulty drilling between 16' and 18'.

BORING LOG
GHZ BEND POWER PLANT

Gr.,»» BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-9

40715/oe/Y\nnre
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DATE DRILLED B-6BORING no.10/12/00

2OF

30'

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trio Hzmnnncr) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTIONIINTERPRETATION

50/6'
v..

SP
H I •0 \ I I l0 | : ll I I • • auf u .eS vB

ALLUVIUM: (Continued)
d

X
\

Total Depth = 20.5 feet.
Groundwater not enoountemed during
Bacld-iuea OH 10/12/00.

x

m

BORING LOG
GTLA BEND POWER PLANT

GI1.A BEND, ARIZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
A-10

20

25 -

11
30 -

35 .-

40715104/V\unre



4 -

|-
o.
LIJ
Q

m
m
. J
n.
E
<
w

|..
o
o
u.
m

3
o
. J
m

8
LU
Lr

I-
Q
o
E

u .o
e

(D
z
u.l
o
>C
o

.J
o
m
E
>
m

QI- •
<<fe
Qu1.L .
- mm .

10/12/00

2

B-7

OF

30"

DATE DRILLED BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Diamuner Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto TripHannnner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

x
c
o
>
B

o
: :
m

82

65

29

21

17 1.8 120.2

SM

--- §l5""

ALLUVIUM:
Light brown, dry to daluup, very dense, silty SAND; some gravel; little
day.

Dense.

Medium dense .

Dense, decrease in fines.

Brown, , medium d , fine to coarse SAND' some gravel' silt.

r

X

X

r

I

BORING LOG
GILA BEND POWER PU\NT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-11
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ALLUWUM: (Continued)
Brown, moist, ve dense, fine to coarse SAND; some

BORING LOG
GILA BEND POWER PLANr

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
1x/00

FIGURE
A-12

4~» 1

i
iB-7

OF 2
Il

DATE DRILLED _  w w w BORING no.

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Au:o.Trip I-Ianunner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

30"

DESCRIPTION/INTERPRETATION
20

Tow Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backsuea OD10/12/00.

25

30 .

35

41
_/Wig/ae/v\onre
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OF 2

DATE DRILLED 10/12/00 BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 15. s' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip I-Ianumner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

30"

DESCRIPTIONIINTERPRETATION

.ac s
._>
u .

:1m

nu*

6

23

48

25

30

2.2

1.4

113.4

121.3

SP ALLUVIUMI . .
ugh: brown, damp, loose, fine to nnedxumSAND; some gravel; trace salt.

Medium dense.

Dense.

Medium dense.

r
ally

I
I
X

X

.

| -:L.u
Q

BORING LOG
GII.A BEND POWER PLANT

GIIA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-13
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B-8

OF 2

30"

DATE DRILLED BORING no.

GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hlnnnucr) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.ac

I I

50/5 iv SP

Total Depth = 20.4 feet.
Groundwater not encountered during drilling.
Bacldilled OH 10/12/00.

BORING LOG
GILA BEND POWER PLANT

cn.A BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-14

c
c
8
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20 ALLUWUM: (Continued)
\ Brown, damp, very dense, fine to coarse SAND; some gravel; trace silt.

25 -

41-
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TABLE 7-2

SIEVE ANALYSES SUMMARY

Boring

No.

Sample
Depth

(ff)

Soil Description

Mean
Diameter,

do

(¢M)
MW-2S 5 Fine to medium SAND, some silt, some gravel 0.060

MW-2S 10 Fine to medium SAND, trace silt 0.027

MW-2S 15 Gravelly fine to coarse SAND, trace silt 0.280

Mw-2s 25 Gravelly fine to coarse SAND, trace silt 0.280

MW-2S 35 Fine to medium SAND 0.053

MW-5S 5 Silty line to medium SAND 0.020

MW-5S 10 Fine to medium SAND, some gravel 0.045

MW-5S 15 Fine to medium SAND, trace gravel, trace silt 0.055

MW-5S 20 Fine to medium SAND, some gravel, some silt 0.047
MW-5S 25 Fine to coarse SAND, some gravel 0.081

MW-5S 30 Sandy GRAVEL 0,580

MW-5S 35 Fine to medium SAND, some gravel, trace silt 0.050

2602-002 7/12/96



TABLE 7-1

GEQTECHNICAL DATA SUMMARY

Boring
No.

Sample
Depth

(to

Hydraulic
Conduc-

fivfty
(cm/s)

Plas-
ticity
Index

Dry
Density

(lbs/cu fo

Unconfined
Compression

Moisture
Content

(%)

Consoli-
dation

Maximum
Stress

(psi)

Strain

(%)
B-305 105 1

QQ 16.9 * n

B-305 110 15.1
B-305 115 21.0
B-305 125 ID 20.1
B-305 135 - 22.8
B-305 160 34.1 Ins

B-305 175 19.4
B-305 195 28.3
B-305 230 30.6
B-305 260 10.3
B-104 10-11 5.40E-08 43 -his

B-104A 14-15 6.30E-09 45 -al

B-104A 15-16 29 uu-

QQ

B-202 22 24 -
B-210 26-27 50 l Q cu-

B-306 110
B-306 145 105.4 78 7.12 In-

B-306 150
B-306 175 2.70E-08

B-306 185 101.3 49 10.47 2

2

D-I

2

1. "--" denotes data not obtained for this boring.
2. See Attachment 7C for consolidation testing results.

2602-002 q 7/12/96
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The following:We are: For your:
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Y

Copies Date U ascription

Delivery by:

x

Remarks'

4\\AG R A
Earth & Environmental

HECEIVED Q,
MALCOLM plane,lnc,§',

Duncnuv

AGRA Earth &
vironmental, Inc.

232 West \Virginia Avenue
phoenix, Arizona 85009-1502

Tel (602) 272-6848
Fax (602) 272-7239JUN b 1995

C0NTINENTAT. WASTE INDUSTRIES

67 wALmn° Ava #103

CLARK Ru 07066

T1=lAns=naEITAL
NOTED

QOUTE "area 4 a-96

ATTN;  Michael  Drury

Project: MATERIALS TESTING

Job/Proposal #: ARE Job 6-119-0023LT

Transmittal #: 4

Reference: G i l a  Bend  Reg .  Land f i l l

transmitting
returning
separately

review & comment
information/files
approval
signature
as requested

bonnglogs
calculations
design charts
progress reports
laboratory results
plans
specifications
other:

Consols. Unconfined Compression. Perm

Hand Delivery
First Class Mail
Registered Mail

Express Mail
Courier Service
Dther:

[3Retum Receipt Requested'

Copy to: Addressee (1 )
W i l l i am Kozuh (1)
M a l c o l m  P i r n i e  ( 1 )

TO:

By: Cl i ff Metz
Laboratory

8
Superv801'



9

AGRA Earth 8: Environmental

GILA CANAL REGIONML LANDFILL

GILA BEND, ARIZ0NA

PROJECT:

LOCATION:

MATERIAL:

SAMPLE SOURCE:

SAMPLE PREPARATION:

1759

INSUU

@ao8

JOB NO:

WORKORDER NO:

LAB NO:

DATE SAMPLED:

6-119-002
3
32
04-26-96

MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER (ASTM 5084-90)

'CV' METHOD C

16.2

AVERAGE PERMEABILUY

INITIAL LENGTH OF SPECIMEN
INITIALDIAMFFER OF SPECIINEN

INITAI. WATER CONTENT

Inn'1AI. DRY UNIT WEIGHT

1NMAL VOLUIWE

PERMEANT LIQUID

MAGNITUDE OF I7OTAL BACK PRESSURE
EFFECTIVE consoI.IDAnon STRESS
RANGE OF HYDRAULIC GRADIENT USED

FINAL LENGTH OF SPECIMEN

FINAL DIAMEIER OF SPECIMEN
FINAL WATER CONTE fr
FINAL DRY unrr WEIGHT
FINAL VOLUME

DEGREE OF SATURATION (BEFOREAND AFFER TEST)

SPECIFIC GRAVITY USED IN CALCULATIONS OF SATURATION
97%

2.7E-08 cm/sec

8.55 an

6.13 an

16.7%

115.2 pct

7523 ¢u.cm

BOTTLED WATER

56 psi

5 PSI

IO 14.9

8.55 cm

6.15 cm

18.3%

1145 pct

7.54.0 cu.cm

and 105%

2.7

TIME INTERVAL

sec
K

cm/sec

K
ft/yr

1015

1328

1824

2489

2.9E-08

2.3E-08

2.9E-08

2.8E-08

0.030

0.024

0.030

0.029

asks:

9 A G R A
Earth & Environmental
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AGR.A Earth & Environmental

PROJECT: GILA BEND REGIONAL LANDFILL
LOCATION: GILA BEND, AR1zopA

MATERIAL: CLAY
SAMPLE SUURCE: 145'Q  3 0 6
SAMPLE PREP: INSITU

JOB NO:

WORK ORDER NO:

[AB NO:

DATE SAMPLED:

6- 119-0023LT

3

30

04-26-96

UNCONFINED COMPRESSION TEST

APPLICABLE PORTIONS OF ASTM D2166

HEIGHT:

DIAMETER:

STRAIN RATE:
DRY DENSITY:

12.93 cm

6.10 cm

5.0% inches/min.

105.4 Ib/cu.ft

MAXIMUM STRESS:

AT STRAIN:

78 psi

7.12%

/""\on-r
UP
cm.

*-J
m
vo
Lm
Rx
E-
m

85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
1 O
5
0
0% ' 2% ` 4% | 6% I 8'% ` 16% ' 12%

1% 3% 5% 7% 9% 11%
STRAIN

9  A  G  R  A
Earth & Environmental
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AGRA Earth & Environmental

PROJECT: GILA BEND REGIONAL LANDFILL

LOCATION: GILA BEND, ARIZONA

MATERIAL: \ CLAY

SAMPLE SOURCE: 1 8 5 '  a  B o y

SAMPLE PREP: INSITU

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

6- 119-0023LT

3

31

04-26-96

UNCONFINED COMPRESSION TEST

APPLICABLE PORTIONS OF ASTM D2166

10.92 cm

6.16 cm
MAXIMUM STRESS:
AT STRAIN:

49 psi

10.47%
5.0% inches/min.

HEIGHT:

DIAMETER:

STRAIN RATE:

DRY DENSITY: 101.3 lb/cu.ft

»°\
m
Q.\./

cm
cm
[IJ
CO
1-
U )

55

50

45

40

35

30

25

20

15

1 O

5

%% ' 2és ' 4és ' sés ' aé<, ' 1 d % ' 1 é % ' 1 4 %
1% 8% 5% 7% 9% 11% 13% 15%

STRAIN

nu

4 A G R A
Earth & Environmental
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PROJECT: GILA BEND REGIONAL LANDFILL

LOCATION: GILA BEND, ARIZONA
MATERIAL: CLAY
SAMPLE SOURCE: 110 '  e3c>c ,

SAMPLE PREPARATION: INSITU / INUNDATED @ .0625 TSF

CONSOLIDATION TEST (ASTM D 2435)

AGRA Earth 8: Environmental

JOB NO:
WORK ORDER NO:

LABNO:
DATE SAMPLED:

6- 119-0023I.T

3

27

04.26-96

rnmAl. MOISTURE CONTENT

INTFIAL DRY DEnsn*t (PCF)

INITIAL DEGREE OF SATURATION
INITIAL Yom RATIO

ESTIMATED SPECIFIC GRAVITY

19.3%

102.0

81%

0.64

2.68

FINAL MOISTURE CONTENT

FINAL DRY DENSITY (PCF)
FINAL DEGREE OF SATURATION
FINAL von) RATIO

10.7%

131.0

104%

0.28

'Q:Rx
Q
nom

8
FJ.
3
c=.
O

N

1 0 0

98-

96
94.

9 2

9 0

88-

8 6

8 4

8 2

8 0

7 8

7s-
0.01

z
QI-<Q
: 1Otn
z
OO 6.1 i I o

VERTICAL s'1REss (TSP)
100

I

9 A G R A
Earth & Environmental
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PROJECT: GILA BEND REGIONAL LANDFILL
LOCATION: GILA BEND, ARIZONA

MATERIAL: CLAY
sAmpu~: souncm 150° @3Oé» .

SAMPLE PREPARATION: INSITU / INUNDATED @ .0615 TSP

AGRA Earth & Environmental

JOB NO: 6-119-0023I..T

W ORK ORDER NO: 3

LAB NO: 28

DATE SAMPLED° 04~26-96

CONSOLIDATION TEST (ASTM D 2435)

INITIAL MOISTURE CONTENT

1nmAI. DRY DENSITY (PCF)

n~tmA1. DEGREE OF SATURATION
I;NMAI. Yom RATIO

ESTIMATED SPECIFIC GRAVITY

19.4%

109.3

98%

0.53

2.68

FINAL moIsnms CONTENT
FINAL DRY DENSITY <PCF)
FINAL DEGREE OF 5A'11yRAT1on
FINAL Yom RATIO

14.8%

120.9

104%

0.38

n:.Q 100

96

0 94

8 l l

Ocm

'Q

8
4 98-

E
3
Lf-4

z 92
Q
E*
<
Q 90

Z 88-
O 0.01
U

6.1 1 1'0
vER'ncAL Swiss (TSP)

1 0 0

l l
l l

1 I

9 A G R A
Earth & Environmental
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AGRA Earth & Environmental

PROJECT: GILA BEND REGIONAL LANDFILL

LOCATION: GILA BEND. ARIZONA

MATERIAL: CLAY

SAMPLE souncrx 185' (2 RINGS) Cb soc

SAMPLE PREPARATION: INSITU / INUNDATED @ .0625 TSF

JOB NO: 6-119-0023I..T

WORK ORDER NO: 3

LAB NO: 29

DATE SAMPLED: 04~26-96

CONSOLIDATION TEST(ASTM D 2435)

1nrr1AI. MOISTURE CONTENT
INITLAL DRY DENSn'Y (PCP)
INITIAL DEGREE OF SATURATION
rnmAl. Yom RATIO
ESTIMATED SPECIFIC GRAVITY

26.7%

90.2

84 %

0.85

2.68

FINAL MOISTURE CONTENT
FINAL DRY D£nsrry (PCF)
FINAL DEGREE OF SATURATION
FINAL vOID RATIO

21;8%

107.3

104%

0.56

100

98

96

ET
m
$3ca
:Hz

8
t :
E

94

92In
O

N 90

88

86-

84

z
_QF<Q
:1OU)
zoL)

82-
0.01 0.1 1 . 10

VERHCAL s'lRlass ('reF)
' we

I I I

I I I

I

9 A G R A
Earth & Environmental
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9 A G Fe A
Earth & Environmental

TRANSMITTAL

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix. Arizona es009~1s02
Tel (602) 272-6848
Fax (602) 272-7239

con'r1n';:n1;A1. WASTE INDUSTRIES

67 WALNUT AVE #103 .

CLARK NJ 07066

5-14-96

ATTN: Michael Drury

Date:

Project: Materials Testing

Job/Proposal #: AEE Job 6-119-0023LT

Transmit&al #z 3

Reference: Gila Bend Regional Land:

We are: For your: The following: i
I

transmitting
returning
separately

review a comment
information/files
approval
signature
as requested

bonnglogs
calculations
design charts
progress reports
laboratory results
plans
specifications
other:

Moisture Content

- '_ __

Delivery by: 5: Jo évu-3 ,-8m.»Cm»¢JJ
D! ,77'n=»v¢-f.: .

ERetum Receipt  RequestedHand Delivery
First Class Mail
Registered Mail

Express Mail
Courier Service
Other:

Remarks:

Copy to: Addressee (1 ) Cliff Metz Engineering & Environmental Services
Laboratory Supervisor

l

William J. Kozuh (1)
Malcolm Pirnie (l)

By:

f o e é m m



AGRA Earth & Environmental

GILA BEND REGIONAL LANDFILL
GILA BEND. AZ

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

6-119~0023LT

4

SEE BELOW
5/1 & 5/2/96

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE: SEE BELOW

MOISTURE CONTENT OF SOIL (ASTM D2216)

LAB# SOURCE WET WT.
(gram)

DRY WT.
(gram)

MOISTURECONTENT

33

34

35

36

37

38

39

40

4 1

42

B305 @ 105'
B305 @ 110' R62
B305 @ 125' GBL
B305 @ 135' GBL
B305 @ 115' GBL
B305 @ 160' GB:L
B305 @ 175' GB1.
B305 @ 195' GBL
B305 @ 260' GBL
B305 @ 230' GBL

166.0

191.0

371.0

307.0

294.0

413.0

222.0

331.0

352.0

303.0

142.0

166.0

309.0

190.0

243.0

308.0

186.0

158.0

319.0

232.0

16.9%

15.1%

20.1%

22.8%

21.0%

34.1%

19.4%

28.3%

10.3%

30.6%

QAGRA

in

Earth & Environmental



We are: The following:For your:

x

x

x

Copies Date Description

Delivery by:

*Y

Remarks:

g

Q A G R A
Earth & Environmental

TRANSMVITAL

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix, Arizona85009-1502
Tel (602) 272-6848
Fax (602) 272-7239

CONTINENTAL WASTE INDUSTRIES

67 WALNUT AVE #103

CLARK NJ 07066

ATTN: MICHAEL DRURY

Date: 4-29-96

Project: Materials Testing

Job/proposal #: ARE Job 6-119-0023n

Transmittal #: 2

Reference: Laboratory Testing

Gila Bend Regional Landfill

transmitting
returning
separately

review & comment
information/files
approval
signature
as requested

boring logs
calculations
design charts
progress reports
laboratory results
plans
specifications
other:

Moisture Content

Hand Delivery
First Class Mail
Registered Mail

Express Mail
Courier Service
Other:

[::Return Receipt Requested'

Copy to: Addressee ( 1) By:
William J. KoZuh (1)
Malcolm Pirie (1)

TO:

Cliff Metz Engineering & EnvironmentalServices
Laboratory Supervisor



AGRA Earth & Environmental

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

GILA BEND REGIONAL LANDFILL
GILA BEND, AZ
CLAY
spLrr SPOON SAMPLES (SEE BELOW)

JOBNO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

6- 119-0023I..T
2
SEE BELOW
04~19-96

MOISTURE CONTENT OF SOIL (ASTM D2216)

LAB# SOURCE WET WT.

(gram)

DRY WT.
(tram)

MOISTURE CONTENT

14

15

17

18

20

21

22

23

Ls

26

B304 @ 100'
B304 @ 105'
B304 @ 115'
B304 @ 120'
8304 @ 130'
B304 @ 135'
B304 @ 140'
B304 @ 145'
B304 @ 155'
B304 @ 165'

353.0

374.0

212.0

251.0

49820

304.0

253.0

334.0

349.0

561.0

273.0

287.0

177.1

205.0

396.0

244.0

204.0

219.0

295.0
463.0

29.3%
30.3%
19.7%
22.4%
25 .8 %
24.6%
24.0%
19.7%
18.3%
21.2%

A G R A
Earth & Environmental
Q
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Boring: 104 and 104A Gradation, Plastadty Index and Permeability

2602-002 7/w96

ar
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Sample"ID % Plastic . IndexM
I

IB104 10L11' 99 43
IB104A 14'-15'

Ii
I 98 45
I
I B104A@ 15'-l6'

B210 @26'-27'I
I

98 29
82 24
80 50

Coronado Engineering & Consulting
1z1s¢¢nt»w¢u¢omn,s¢»n»a-1,aanau,Azaszzs PhOno:S02-940-0276 Fax:G02-940-0263

January 19, 1996
b

Mr. Don Cornelison, P.E.
Speedie and Associates
11029 North 24th Avenue, Suite 805
Phoenix, Arizona 85029

Hydraulic Conductivity Testing
Project No. KL-1079

Dear Mr. Comelison:

In accordance with your request, we havetestd two soil samples for hydraulic conductivity (i.e.
permeability), The results of those tests owe transmitted in our letter dated January 18, 1996.
As part of that testing, we also performed minus #200 and plasticity index tests on other samples
not included in the previously transmitted information. This additional Dana is tabulated below.

Samples 210 @ 30'-30.5' and 210 @30.5'-3l.0' were sand and could not be tested.

If there are any questions or if we may be of further assistance, please call at 940-0276.

Respectfully submitted,
CORONADO ENGINEERING AND CONSULT1NC

»s;,°,,a ~..

4
Steven A. Griess, p.E.!

14724
STEVEN A

amass 'r
l~

..»

Copies (3) Client

RE:



Sample Permeability
(centimeters/second)

Passing #200 Sieve

(%)

Plasticity
Index

B 10448 10'-11' 5.4 ET 99 43

B 104A@ 14'15' 6.3 E-9 98 45

Coronado Engineering & Consulting
12'/souIhwsb¢1Dlivl, guanB-1,cnunan, Azaszzs phenmeoz-94o-o27s Fax:602-940-02

January 18, 1996
I

Mr. DOD Comndison P.E.
Speedie Md Associates
11029 n. 24th Aw. #805
Phoenix, Arizona 85029

Hydraulic Conductivity Testing Project No. KL- 1019

Dear Mr. Cornclisonx

In accordance with your request, we have tested two soil samples for hydraulic conductivity (Le. permeability). The testing
was done following the guidelines of test method ASTM D 5084 using a flacible wall pernneameter. The following
permeability vaduz were determine. .

Three samples submitted with the above samples could not be tested due to sample distzarbanee. They were B 104A at l5' to
16', B 202 at Hz' and B 210 7C at 26' to 27'. The sample from B1o4 A Ar 15' w 16' last i t 's soi l  suucnne dirt
saturation. All that held the sample together in the test cell was the rubber membrane. When we removed this sample
the cell, the soil just flowed out of the membrane. The sample firm B 202 7C at 26' to 27' had too many cracks and vo
for testing. The sample from B 202 at 22' would not hold a seal between the rubber membrane and the sample and could not
be tested.

During saturation of the samples, some swelling was noticed.

The correlation between results obtained with. this test method and the hydraulic conductivity of in-place Sendnnaterialis has
not been fully investigated. Experience has sometimes shown that flow patterns 'm srumall test specimens do not necessarily
follow the same patterns on large field scales and that hydraulic conductivities imeasurd on snnall test specimens are not
necessarily the same as larger scala values. Therefore, the above results should be applied to Held situations with caution
and by qualified personnel.

If there are any questions or if we may be offunibcr assistance, please call at 940-0276.

Respectfixlly submitted,

o doEngineerin

4
C _ e L Pretty P.E.
Geotechnical Engineer

r <3 izsss
c1.vneL

m/44

Copies (3) client

Pl»gje€[5/[GJ-1079/9601]8_pl1l~l

I

Re:
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Permeability Test Apparatus
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Gradation Analyses
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2602-002 q
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October 20, 1995 95577LA
IE:

Gila Bend Landfill
Gila Bend, Arizona

CLlENT'S PROJECT NO.

NO.lCOPIES DATE DESCRIPTION

23 Sheets

23 Sheets

1

1

1 0-04-95

10.04,95

Report of Laboratory Tests

Gradation Curves

AND ASSOCIATES
LETTER OF TRANSMITTAL

nsorecnmc4uEnvlnor4u\En1AuuATEnlAxs ENGINEERS
9 N. 24m AVE.. SUITE ws 4PHOENIX. AmzonA now

(602)997-6391 • FAX (ew 943-5508

TO
Mr. William J. Kozuh
Continental Waste Industries
67 Walnut Avenue, Suite 1
Clark, NJ 07066

GENTLEMEN:

WE ARE SENDING YOU

Reports

Copv of letter

x

Amused

Prints

P\lns

Under separate cover via

Samples Specifications

the following.

THESE ARE TRANSM ITTED as mum below:

For approval

For your use x

As requested

For review and comment

Approved as submitted

Aparovod as noted

Rnumud tor corrections

Disapproved

Resubmit copies for approval

Submit copies for distribution

Return corrected prints.

For release to Bidders

REMARKS

www.
Donald L. Cornelision, P.E.

10.20-A/1
BY:

If anclauns an nor l nerd, kindly notify as at once.
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1 1/2 INCH

1 1/8 INCH

1 luck

3/1. luck 100

1/2 xucu 96.8

3/8 I1/C11 95.9

of. INCH 93.1

no. 4 91.9

no. a 86.7

Io. 10 84.1

we. 16 70.9

41.0

26.4

17.8

11.3

no. 30

no. 40

no. 50

no. too

__- no. zoo 7.6
l l

AND ASSOCIATES
GeorEcunlc4u ENVIRONMENT I MATERIALS enemssns
1108 N. we AVE, SUITE Aus 1 PHOEUIX. AIHIZONA ala

REPORT OF LABORATDRY TESTS

FRDJECT no. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-155
SAMPLE DEPTH: 5'

PROJECT:
LOCATION:
C U M ;
BORING no.-
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bead . .
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-1
N/A

10-04-95 TESTED BY: M WDATE: DATE: 1 0-05-95

my=cHAmcA\ ANAI ysls~
s

I
I

1

UQUID LIMITS
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

2.1 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
as OF DRY WEIGHT:
MARSHALL DENSITY:

an
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1 1/2 luck

1 1/8 INCH

1 luck

Sn xucn 100

1/2 IICII 96.8
3/8 :neo

93.6

1/4 Inca aa.s

no. a 85.3

HD. a 16.o

we. 10 74.0

no. 16 65.4

lo. 30 41.o

IO. 40 25.7

Io. so 11.1

we. 100 8.9

no. zoo 6.0_

AND ASSOCIATES
GECITECHNICALI ENVIRONMENTAL I MATERIALS s u s m s s a s
t o a  N .  24m  A V E . ,  S U I T E  A u s  l  ru o eu n x  A R I Z O N A  u m

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA 10-20-95

LAB SAMPLE NO.: 958-156
SAMPLE DEPTH: 10'

DATE:PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS :
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-2
N/A

DATE: 10-04-95 TESTED BY: M W DATE: 10-05-95

MFCHANICAI AHA\ ysls-

I
I
s

!
I

r

UQUID umber:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVTTYI

NATURAL MOISTURE:
UNIT DENSITY:

1 .a ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



11/2 lncu

1 1/8 xucn

1 INCH

3/4 INCH 100

1/2 lncn 96.8

3/8 ruin 93.4

1/4 Inca 88.6

no. 4 85.6

NO. a 76.9

Io. 10 74.4

no. 16 66.8

NU. 30 50.7

NO. 1.0 38.2

NO. 50 27.6

no. 100 18.2

no. 200 16.2

GEUTECHNICAL/ ENVIRONMENTAL I uArEnlALs sumusazs
1108 N. 24m Ava, SUITE 105 • PHOENUX. AIIIZONA asks

REPORT OF LABORATORY TESTS

PROJECT no. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-157
SAMPLE DEPTH: 15'

PROJECT:
LOCATTON:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPL£O BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bond L8ndfiII
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-3
N/A

DATE: 10-04-95 TESTED BY: M W DATE' 10-05-95

MECHANICAL ANALYSIS :

UQUID UMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
unrr DENSITY:

10.7 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:
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1 1/2 xncn

1 1/8 luck
I

1 :non
|

1

3/4 wen 1o0

1/2 luck 100
i

3/8 run 99.7

1/4 lncn 99.1

i
1

no. 1. 98.8

no. a 98.2

no. 10 98.0

NO. 16 97.0 ii1

Io. 30 93.0
iI

no. /.0 s7.1. i
I

-no. so 69.9

we. 100 7_9

we. 200 3.3 I-u

AND ASSOCIATES
GEOTECHNICAL/ ENVIRONMENTAL I MAIERIALS ensmssns
11029 N. 24th AVE, SUITE ans A pnoenlx Amzo»4A e s o a

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA 10-20-95

LAB SAMPLE NO.: 958-158
SAMPLE DEPTH: t o '

DATE:PROJECT:
LOCATION:
CLIENT:
BORING NO.: .
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-4
Poody Graded Sand

DATE: 10--04-95 TesTEr BY: M W DATE: 10-05-95

MECHANICAL ANALYSIS :

11
!I

1
v
|

1

I

UQUID UMIT:
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTNTTYz

NATURAL MOISTURE:
UNIT DENSITY!

2.6 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WElGHT:
MARSHALL DENSITY:



1 1/2 Inca

1 1/8 INCH

1 luck

Sn. Inca

1/2 run

3/8 INCH

1/4 Iwcn

Io. 4

NO. a 99.7

no. 10 99.6

no. 16 98.1

Io. 30 70.5

Io. 1.0 43.4

Io. 50 29.4

no. 100 6.9

Io. 200 1.8
-

PROJECT:
LOCATION:
CLIENT:
BORING no.-
MATERIAL DESCRIPTION'
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

l4Ef=uAn1f=A\ ANAIYSIS:

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

1:1EI.p SAMPLE NO.: B-5
Poorly Graded Sand

DA1'E: 10-04-95 TESTED BY: M W

AND ASSOCIATES
GEUTECHNICALI ENVRONMEN LI MATERIALS snmuesns
oW N. 24m AvE.. SUITE 106 l PMOBIIX. AMZUNA aeaaa

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-159
SAMPLE DEPTH: 25'

DATE: 10-05-95

UQUID UMIT:
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
UNIT DENSITY:

2.9 ASPHALT CONTENT
% OF TOTAL SAMPLE:
v. OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 lncn I

1 1/8 INCH

1 INCH

3/4 INCH

1/2 lncn

3/8 lncu

1/4 INCH

no. 1.

no. 8 99.5

Io. 10 99.3

NO. 16 98.5

no. 30 87.2

we. 40 60.0

no. 50 29.0

no. 100 6.8

NO. 200 3.6

AND ASSOCIATES
Gsmcuuluu ENWHONMENTAL I MATERIALS suemssns
11029 N. 24th AVE.. SUITE Aus • PHOENIX. ARIZONA asozs

anon OF LABORATORY TESTS

PROJECT no. 95577LA 10-20-95

LAB SAMPLE NO.: 958-160
SAMPLE DEPTH: 30'

DATE:PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FlEl.D SAMPLE NO.: B-6
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: MW DATE: 10-05-95

MECHA NICAL ANALYSIS :

!

|
1

1

i

UQUID LIMIT:
PLASTIC umrr-
PLASTICITY INDEX:
RESISTIVTFY:

NATURAL MOISTURE:
unrr DENSITY:

3.1 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:

I
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1 1/2 xncn

.
I
II

1 1/2 xncn

1 vo tuck

xucn1
i
I

3/4 luck too I

1/2 luck 97.8 i

3/8 luck 97.3

1/4 lncn 96.1. I\we. 4 96.3

ano. 95.8 I

no. 10 95.5
I

no. 16 94.3
I
I

no. so 85.6

no. to 63.7

we. SB 32.6

no. 100 9.0

we. 200 4.8

AND ASSOCIATES
GECTECHNICALI ENWRONMENML I IIATERIALS eusmsens
11oan.24mAvE.,sulT!lus~ n4on4lx,AnlzouAasua

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA

r

DATE: 10-20-95

LAB SAMPLE NO.: 958-161
SAMPLE DEPTH: 35'

PROJECT:
LOCATION:
CUHW:
BORING NO.:
mA1mmL DESCRIFTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Liu 8°'?d Landfill
Gila Bend
Continental Waste Industries Inc.

man SAMPLE NO.: B-7
N/A

DATE: 10-04-95 TESTED BY: MW DATE: 10-05-95

MECHANICAL ANAL YSIS'

41

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTTCITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
UnIT DENSITY:

3.7 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:

I

I

4

I I



nu-noun I

1 1/2 INCH

1 1/8 xwcu

run1

3/4 xucu 97. 1

1/Z INCH 93.1

3/8 luck 91.4

we INCH 89.5

ac. 4 87.5

NO. 8 81.9

no. 10 80.1

no. 16 72.3

no. 30 47.9

NO. 40 31.1

we. so 19.1

no. 10o 7.1

NO. 200 4.3

AND ASSOCIATES
GEOTECHNICALI ENVIRONMENTAL/ MATERIAIS ensmesns
11029 n. 24m AVE, SUITE Aus l po4oer4lx, ARIZONA 85029

Ream OF LABORATORY TESTS

PROJECT no. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-162
SAMPLE DEPTH: 40'

PROJECT:
LOCATION:
CLIENT'
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B~8
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W DATE: 10-05-95

I

MECHANICAL ANALYSIS :

UQUID LIMrl':
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
UNIT DENSITY:

16.1 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1

1 1/2 INCH

1 1/8 wen

Inu1
I
i

3/4 luck

1/2 xucn

m Inca

1/1, xucn

.
I

Io. 4

no. 8 99.2

NO. 10 99.1 :
i

we. 16 98.3
u

nnno. 30 91 .0

no. 40 81.0 i

Io. 50 67.6

no. 100 24.8 1

no. zoo 6.8
I|
I

AND ASSQCIATES
GEorEcn4mcALlet4vlnonuEn1AI.luA1EnlAzs eusmssns
num N. 24m Ave., SUITE ans s pnoeucx. AR1zov4A asks

PEI>onT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-163
SAMPLE DEPTH: 45'

PROJECT:
LOCAT ION:
C UE NT :
BORING NO.:
M ATERIAL DESCRIPT ION:

SAM PLED BY : Client
REM ARKS:
SAM PLE LOCAT ION:  M W-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-9
N/A

DATE: 10-04-95 TESTED BY: MW DATE: 10-05-95

MECHANICAI #NAI ysls-

UQUID LIMIT:
PLASTIC IJMIT:
PLASTICITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
UNIT DENSITY:

23.3 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY!
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1  1 / 2 x u c n

1  1 / 8 l u c k

men1

3 / 4 I I I C I I

1 / 2 x u c n
I

3 / 8 I N C H 99.6

1 / 4 x u c n 99.6

w e . 4 9 9 . 6

I I O . s 99.4

I O . 1 0 99.3

n o . 1 6 9 9 . 1

n o . 3 0 9 7 . 7

n o . 4 0 9 4 . 0

no. so az.1

n o . 1 0 0 8.7

n o . 2 0 0 3.2

I
f AND ASSOCIATES

GEUYECHNICALI ENWRONMENTALI MATERIALS ENGINE£NS
11029 n. 24m AVE,, SUITE UP • PHDENIX. ARIZONA 15029

Gila Bend Landfill
Gila Bend .
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-1 o
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W

REPORT OF LABORATORY TESTS

PROJECT no; DATE: 10-20-95

LAB SAMPLE NO.: 958~164
SAMPLE DEPTH: so'

95577LAPROJECT:
LOCATION:
CLIEVT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

DATE: 1 0-05-95

MECHANICAL ANALYSIS :

UQUID LIMIT:
PLASTIC UMITZ
PLASTICITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
UNIT DENSITY:

27.0 ASPHALT CONTENT
% OF TOTAL SAMPLE=
% OF DRY WEIGHT:
MARSHALL DEnsn'y:
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9a.a

88.0

81 .3
!

72.2
|

65.5

54.0

52.0

44.a

29.9

19.3

11.3

4.5
I
i
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1 1 / 2 I n c a

1 1 / 8 I N C H

1 wen

3 / 4 r w c n

1 / 2 I N C H

3/8 Inca

1 / 4 l w c n

N O . 4

N O . a

N O . 1 0

we. 16

we. 30

no. 40

no. so

we. 10o

II I I I IIn o . 2 0 0ll I I I I II lm M n

AND ASSOCIATES
G E U T E C H N I C A L I  a ¢ v l n o n u s n u l . r  u » r E n 1 A L s  s n s m s s n s
1 1 0 2 !  N .  2 4 m  A V E ,  s u n k s  a n s  •  p n o a u x .  A n l z o u A  a s a

report OF LABORATORY TESTS

PROJECT NO. 95577LA DATE; 10-20-95

. LAB SAMPLE ND.: 958-165
SAMPLE DEFTHz 60'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLEN BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila 8¢nd Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-11
Poorly Graded Sand with Gravel

DATE: 10-04-95 Tesrsn BY: MW DATE: 10-05-95

MECHANICAL ANALYSIS:

LIQUID Llmrrz.
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTNITY:

NATURAL MOISTURE:
UNIT DENSITY:

ASPHALT CONTENT
'A OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 xucn

1 1/a xuctu

1 xucn

3/4 INCH 96.9

1/2 xucn 93.0

3/8 xucn 90.6

1/4 INCH 82.9

ac. L 78.5

NO. 8 68.4

no. 10 65.8

we. 16 59.9

NO. 30 50.2 I

we. 40 43.2

NO. so 31.1

we. 100 za.7

no. 200 21.z

1

I

I

3

|

AND ASSOCIATES
GsarEcl4nlcAI./ ENVIRONMENTALIMATERIMS ENGINEERS
11029 N. 24m Ave., SUITE 105 • PHGENIX, ARIZONA as

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-12
N/A

DATE: 10-04-95 TESTED BY: M W

REPORT OF LABORATORY TESTS

PROJECT no. 95577LA DATE: 10~20-95

LAB SAMPLE NO.: 958-166
SAMPLE DEPTH: 5 '

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPL£N BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

DATE: 10-05~95

MFCHANICAI ANAIYSIS:

UQUID LIMIT:
PLASTIC UMIT:
PLASTICITY INDEX:
REsls11vn'y:

NATURAL MOISTURE:
UNIT DENSITY:

2.5 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



AND ASSOCIATES
GearscunCAL ENWHONMENTAL MATERIALS suemssns
1 N.2¢hAVE.,$UlTEl$o pHo¢1wr.AnlzonAes0a

3
».

1 1/2 luck

1 1/8 luck

1 lncn

3/4 INCH

1 / 2 INCH

3/8 Inch 98.9

1 /4 xucn 98.5

NO. 1. 98.5

no. a 95.2

no. 10 94.4

we. 16 91.4

no. 30 79.6

Io. 40 67.7

no. 50 54.7

ac. too 18.7

ac. zoo 8.5

l nm

report OF LABORATORY TESTS

PRDJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-167
SAMPLE DEPTH: 10°

PROJECT:
LOCATIDN:
CIJENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLEN BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

Gila Bord Landfill
Gila Bend .
Continental Waste Industries Inc.

FIEl..D SAMPLE NO.: B-12
N/A

DATE: 10-04-95 Torso BY: MW DATE: 10-05-95

ml=q-lpnlnm AnALy_s1s-

xecv

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX-
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

1.6 ASPHALT CONTENT
96 OF TOTAL SAMPLE:'
96 OF DRY wE|G|»{T_-
MARSHALL DENSITY:



AND ASSQCIATES
GEOTECHN CAL ENVIRONMENTAL UATERIA1S ENG ussns
1 N.24hAVE.,sUITEl05° pnosmx,Anlzor4ueoa

95577LA

REPORT OF LABORATORY TESTS

PROJECT no. DATE: 10-20-95

LAB SAMPLE NO.: 958-168
SAMPLE DEPTH: 15'

DATE: 10-05-95

Gila Bend Landfill
Gila Send
Continental Waster Industries Inc.

man SAMPLE NO.:  B-14

N/A
DATE: 10-04-95 TESTED BY: M W

PROJECT:
LOCA'I1ON:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client

REMARKS:
SAMPLE LOCATION: MW-2

MECHANICAL ANALYSIS:

_ _ _1-1 ..._ 1 - | _ 1111 -..._- ;---- 1 _-I l-l .| -m H-I-I -- I"- 1--_-- lll-H "-

2.1NATURAL MOISTURE:

UNIT DENSITY:
LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:

RESISTIVITY:

ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:

1

I

1 1/2 INCH

1 1/8 Inca

xucu1 93.9
I._
I

3/4 luck 86.2

1/2 men 79.1 !

3/8 lncn 74.3 I

1/4 xucn 66.2
I

no. 4 59.9 .
I

no. a 46.5

Io. 10 1.z.7

NO. 16 34.7

NO. 30 24.0

Io. 40 19.0

we. 50 15.8

no. 100 11 1

no. zoo 8.6
I



1 1/2 INCH

1 1/8 xncn

1 lncu

3/4 luck 95.7

1/2 INCH 84.9

3/8 luck 79.6

1/4 run 69.8

no. 4 62.6

NO. 8 46.1

we. 10 41.9

no. 16 31 .3

no. 30 18.8

NO. 40 14.3

NO. 50 11.5

no. 100 7_7

no. 200 5.4 I

l all l mm

AND ASSOCIATES
GEUTECHNICALI ENWRONMENTALI MATERIALS enemssns
non N. 24th AVE., SUITE 105 • pnosmx. An\zonA :ala

nEpoRr OF LABORATORY TESTS

PROJECT NO. 95577LA DATE; 10-20-95

LAB SAMPLE NO.: 958-169
SAMPLE DEPTH: 25'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCA"l'lON: MW-2

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-15
N/A

DATE: 10-04-95 TESTED BY: MW DATE: 10-05-95

MFQHANICAL ANALY.S.l§;

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTIICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSTTY:

11.1 ASPHALT CONTENT
as OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



- l
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l'~;; ..._.

N
- -x.

:»
,qr

4(\\\L1I ¢
. .. >. .

» . 1 LN °'>__ 'v
>ggegsacnnan'>'

2. :;--'. <~8:>3;2~»*>-¥18=:\:» E~.

» . ' w e *& - - \ a  °  ,
5- i .-¢:»'>~:-.-~.-'~.-' .

-=<*~%$'§
$:lv'k€I9'{ s . .¢ . ..§;§$<

I

1 1/2 INCH

1 1/8 xucu

1 urn1

3/4 INCH

1/2 INCH
l

3/8 INCH 96.9

1/4 xucn 94.0

NO. 4 91.9

we. a 88.2

no. 10 86.1

we. 16 78.1

no. 30 SO.6

no. 48 36.4

no. 50 23.1

no. we 9.6

no. zoo 4.9

AND ASSQCIATES
GEOTECHNICALI ENWHONMENTALI MATERIALS stusmssns
ncaa N. 24m AVE., suers eos u PHOENIX. A I I I O N A  a s a

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-170
SAMPLE DEPTH: as'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLEO BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-15
NIA

DATE: 10-04-95 TE$T'ED BY: M W DATE: 10-05-95

m\=¢1HAnlcm ANAl Y$ls~

LIQUID UMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

20.8 ASPHALT CONTENT
% OF TOTAL SAMPLE:
as OF DRY WEIGHT:
MARSHALL DENSITY:



AND ASSOCIATES
GEDTECHN au. er4vlnotummL uA1snlA1s Eusmesns
was N. am Avi. SUITE 105 • pnoeulx Al=uzov4A asa

; .~_4;:<

1 1/2 mc

1 1/8 INCH

xncn1

so. lncn

1/2 lncu

3/8 luck

1/4 INCH

NO. 1.

Io. a 90.3

no. 10 89.1

NO. 16 86.9

no. 30 79.2

no. 40 69.2

ND. so sa.2

Io. too 1.3.2

we. zoo 31.0

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-171
SAMPLE DEPTH: 5'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
sAMpuao BY: Client
REMARKS:
SAMPLE LOCATION: MW -5

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc. .

FIEl..D SAMPLE NO.: B-17
NIA

DATE: 10-04-95 1Es1En BY: M W DATE: 1 0-05-95

MECHANICAL ANALYS1S :

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVTFY:

NATURAL MOISTURE:
UNIT DENSITY:

0 . 9 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY'



1 1/2 xucu

1 1/8 xucn

1 xucu

3/4 lncu 94.6

1/2 INCH 91.8

3/8 INCH 90.0
1/4 INCH 88.4

no. 1. 87.2

no. 8 83.9

no. 10 82.6

we. 16 77.6

no. 30 62.4

NU. 40 45.9

-- llllllluln

no. 50 25.9

no. 1o0 6.7

no. 200 4.1

AND ASSOCIATES
GEOTECHNICAUENWRONMENTALIUATEMALS Encmesns
1108 N. 24m AVE, SUITE sos • PHOENIX, ARIZDNA asap

serum* OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-172
SAMPLE DEPTH: 10'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

Gila Bend Landfill
Gila Bard
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-18
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W DATE' 10-05-95

MECHANICAL ANALYSIS :

LIQUID LIMIT:
PLASTIC UMI'l':
PLASTICITY INDEX
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

0.9 ASPHALT CONTENT
% OF.TOTAL SAMPLEs.
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 luck

1 1/8 xucu

1 INCH

3/4 Inca

1/2 lwcu 99.0

3/8 Inca '78.2

1/4 INCH 96.5

no. 4 94.9

no. 8 90.8

no. 10 89.2

NO. 16 81.0

ND. 30 s/..s

no. 40 36.1

NO. 50 22.9

NO. 100 9.8

we. 200 7.3

AND ASSQCIATES
GEUTECHNICALI ENWRONNIENTALI MATERIALS ENGINEERS
11a29  N .  24m  A V E ,  S U IT E  s os  I  puoem x .  A R iz onA  as ap

REPORT OF LABORATORY TESTS

1

|

I

PROJECT NO. 95577LA
>

i
I

DATE: 10-20-95

LAB SAMPLE NO.: 958-173
SAMPLE DEPTH: 15'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

Gila Bend Landfill
Gill Bend
Continental Waste Industries Inc.

FIELD SAMPLE ND.: B-1 g
N/A

DATE: 10-04-95 TEsTer BY: MW DATE: 10-05-95

MECHANICAL ANALYSIS ;

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

1.9 ASPHALT CONTENT
% OF TOTAL SAMPLE: .
96 OF DRY WEIGHT:
MARSHALL DENSITY:

1
I

IllllW II\l\l ill ll l N l



nor
I

I

I»

1 1/Z xncu

1 1/8 INCH
I

xucu1

3/6 INCH 95.3

1/2 INCH 91.6 I

3/8 INCH 89.1

1/4 INCH 85.3
I

NO. 4 83.6

NO. 8 80.5

no. 10 ro.: I

no. 16 T6.0 I
Ii

no. 30 61.2
II

no. 40 44.7 l

no. 50 27.5 I

Io. 10o 11 1
I

no. 200 6.9

AND ASSOCIATES
GEUTECHNICALI a~MnonuanAL1 MATERIALS ensstaesns
1108 n. 24m AvE.. SUITE UP | PHGENIX. ARIZONA asa

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 1 0-20=9sGila Bend Landfill
Gila Bend I
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-20
N/A

DATE: 10-04-95 TESTED BY: M W

LAB SAMPLE NO.: 958-174
SAMPLE DEPTH: t o '

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

DATE: 10-05-95

MECHANICAL ANALYSIS :

LIQUID UMrrz
pLAs11c UMl'l':
PLASTICITY INDEX:
RESISTNITY:

NATURAL MOISTURE:
UNIT DENSITY:

1 .5 ASPHALT CONTENT
96 OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:
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1 1 / 2 x u c n

1  1 / a I N C H

1 xucn

3/4 luck

1/2 xucn 92.3

3/8 ruck 8 8 . 5

1 / 4 I N C H 83.2

Ia. 4 7 8 . 2

N O . a 68.4

N O . 1 0 is./.
n o . 1 6 s a . a

N O . 3 0 36.6

no. 40 18.9

w e . 5 0 10.5

NO. 100 4.2

no. zoo 2 . 1 .

Ill

AND ASSQCIATES
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U n a  N .  2 4 m  A V E . ,  S U I T E  N O  |  P H O E N I X .  A R I Z O N A  a s o a a

lq£p0lq-j' OF LABORATORY TESTS

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-21
Poorly Graded Sand with Gravel

DATE: 10-04-95 TESTED BY: M W

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-175
SAMPLE DEP1'H: 25'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: mw-5

DATE: 10-05-95

MECHANICAL ANALYSIS:

4

I
!

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

12.5 ASPHALT CONTENT
% DF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:

1
5
I

8

I



'u-s- . ....... <-
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I

94.0

86.9

77.6
l

65.8

54.2

46.6

34.5

31.5

26.3

20.5

16.6

13.6

6.7

1 1/2 xncn

1 1/8 xucn

luck1

3/4 INCH

1/2 INCH

3/8 INCH

1/4 1 uct4

no. 4

no. a

no. 10

we. 16

no. 30

NO. 40

no. 50

no. 100

no. zoo
- _ s.s

AND ASSOCIATES
GEUTECHNICALI ENWRQNMEIITALI MATERIALS ENGINEERS
11029 N. 24m AVE., SUITE ans • PHGENIX. ARIIUNA aeoa

REPORT OF LABORATORY TESTS

PROJECT nd. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-175
SAMPLE DEPTH: 30'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: mw-5

Gila Bend Landfill
Gila Bend .
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-22
Well Graded Gravel with Sand

DATE: 10-04-95 TESTEN BY: M W DATE: 10-05-95

MECHANICAL ANALYSIS:

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

9.8 ASPHALT CONTENT
% OF TOTAL $AMPLE:
as OF DRY WEIGHT:
MARSHALL DENSITY:

III



1 1/2 luck

1 vo mc

1 won 91.8

3/4 INCH 89.6

1/2 INCH 89.6

3/8 INCH 85.6

1/4 INCH 81.7

we. 4 78.3

no. a 72.8

no. 10 71.1.

NO. 16 67. 1

we. 30 56.5

NO. 40 43.8

NO. so 31.3

NO. 100 16.3

NO. zoo 11.1

AND ASSOCIATES
t

aEarEcHnlcAu ENVIRONMENTAL I MATERIALS ENGINEERS
1108 n. 24m AVE, SUITE ans • pnoennx ARIZGNA as

report OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-177
SAMPLE DEPTH: 35'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc. .

Flap SAMPLE NO.: 8-23
N/A

DATE: 10-04-95 TESTEN BY: MW DATE: 10-05-95

MFGHANICAI ANAI ysls :

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

12.0 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:
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APPENDIX H

AQUIFER TEST RESULTS (MW-1S AND MW-2S)



TABLE 7-3

SLUG TEST RESULTS

Monitor
Well

No.

Test
Run

Number 1

Hydraulic

Conductivity
(cm/s)

MW-lS 1 1X10-2

MW-1 s 2 1x10-2

mw-2s 1 1X10-2

MW-2S 3 1X10.2

MW-2S 5 1X10.2

MW-ZS 6 1X10.2

1. Data for Test Run 3 for MW-1 S and Test Runs 2 and4 for MW-2S are not presaited as

the test star conditions did not meet requirements for an instantaneous head change

firm static water level conditions.

2602-002 7/12/96
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APPENDIX I

GROUNDWATER QUALITY DOCUMENTATION
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ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
COLLECTED FROM THE REGIONAL AQUIFER .
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ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS (MW-1S THROUGH Mw;6$)
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MCKENZIQ

March 7, 1996
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Malcolm Pirie, Inc.
Attn: Tim Francis
432 n. 44th Street, #400
Phoenix, AZ 85008

Re: McKenzie Labs Sample LD. numbers E96-1752-1755

Dear Tim,

Attached are the original reports of analysis from Pace Analytical Services, Inc. for the
water samples received on February 20, 1996. The following analysis was performed:

EPA 8260 Appendix 1

If you have any questions regarding the results, please contact Lizz Cohoon, Technical
Services Representative for McKenzie. We appreciate your business and thank you for
choosing McKenzie.

Sincerely,

7

Tracey L. Hockett
Organic Laboratory Supervisor

cc: McKenzie Archive

l:\nnvvet\elx, lvpsuao.¢m¢ coal=\na~mAL ANDPRMLEGED
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1 ovrcuz 8260A TCL Volatil- in Unor
1,1,1,2-Tetradnloroethme
1,1,1-Trichloroothcru
1,1,2,2-Tetradalorocthana
1,1,2-Triehloroethlne
1,1-Dichtoroethlm
1,1-Dichlorocthene
1,1-Dichloroprapsne
1,2,3-Trichlorchuuene
1,2,3-Trichloropropane
1,2,4-TridUorobenzane
1,2,A-Trisnethylbcnzevle
1,2-Dibrouno-3-chloropraplne
1,2-Dibranoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichlorapropane
1,3,5-Trinethylbenzene
1,3-Dichlorobmzure
1,3-Dichloropropane
1,4-Dichlorobanzul
2,2-Dichlorcprepane
2-chlorotoUnm
4-Chlorotoluexe
Benzene

Brouuobenzuue
Brouuoch l or thafu

Brcmodichlor thane

Broauform

Broaloauotharae

Carbon tetrachloride
Ch lorobenzene

Chlorodibruln thlne

Ch loroethlne

Ch l oroform

<14/L
<14/L
<1l»/L
<1 q/L
<14/L
<14/L
<14/L
<1 u§/L
<14/L
<10g/1
<1l-9/L
<1 ua/L
<1 w/L
<14-I9/L
<1\-li/L
<1-no/L
<1 ua/L
<1 u|/L
<1 ug/L
<1 w/L
<1\g/L
<1 ug/L
<1 uu/L
<1 us/L
<1 ua/L
<1 q/L
<1 w/L
<1 w/L
<2 Ag/L
<1 W/L
<1 Ag/L
<1 ug/L
<2 W/L
<1 w/L
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Report lo.: 00069664

Section A pure 8

7 1 3 - 4 8 8 - 1 8 1 0
F I X 7 1 3 - 4 8 8 - 4 6 8 1

n s s u u up I TS

C h l o r t h w e
D i b r n e t h u n
D i c h l o r o d i f l u o r thane
Ethylbenzuae
l icxad l lo robutad iene
lseprapylbenzer le
N e t h y l e n e  c h l o r i d e
l I I M t h a \ u \ e
Styr en e
T c t r l d n l o r o e t h u n
T o l u u n

<2 Ia/L
<1 ug/L
<1 us/L
<14/L
<1\8/L
<14/L
<2 w/L
<2 Ia/L
<1 us/L
<1\ll/L
<1 va/L
<1 Ag/L
<1 w/L
<2 ll/L
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Trichloroothene

Trichlorofluor thlne

Vinyl chloride

cis-1,2-Dichtoroethene

m-xylene

n-Butylbenzene

n-propytbenzene

o~xy\erae

p-lsopropyltoluene

P°xyl¢f*
sec~8utylbenzene

tert-Butylbenzuu

train-1 ,2-Dichloroethene

UI/L
Ia/L
w/L
Ia/L
u m
U9/L
U9/L
UP/L
vo/L
UP/L
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Lu aArcn aArcn La -1en1m

60696 NA 19-8260A

60496 MA 19°8260A

19-azeoa

MA 19~8260A

eA»vLs UO: n4zz9sa

Z7°FEB~96 0612 me aousv

suns UO: H422959

27~FEl°96 1129 JC aassv

SNPLE ND: H422960

27~FE!°96 1211 JC c a l v

s u n s  I O : 1v422961

Z77FEl-96 1253 JC nor .

•LR

smpLs ID: 1u-4

1 UWCH2 60651

SAMPLE ID: TRIP BLANK

1 OVTC\R 60707

SAMPLE ID: w- s

1 ovrcuz 60707 60696 MA

SAMPLE ID: nu-z

1 uvrcuz 60707 60496

Method Literature Reference

19 ErA-Test Methods for Evaluating Solid Haste, 3rd ed, Nov. 1986 Ind updates
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SAMPLE ID: nu-4

2 SVOAZH

. s/wL: IO: n4zz9sa

1GC/IIS VoUtil- Surrogatcs (8260)
4~Brmfluorabu\zu1e
D i brief luor thlln
Toluene-8

104
108
102

•

-

9

SAI4PLE ID: TRIP BLANK

z SVOAZU

sum.: IO: W422959

1GC/NS volatiles Surrogates (8260)
L-Braufluorobexzene
D i braun luorunthane

Toluwe-8

107
99
101

Q

D

D

SAMPLE ID: nu-5

2 SVUAZH

suns ll): M 2 9 6 0

1GC/MS Volatiles Surrogate (8260)

4-lromofluorobenzene

Dibronofluoranethlne

Toluene-dB

tis
106
102

Q

Q

-

SAMPLE ID: nu-2 SAMPLE NO: H/422961
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D i bram luoroalthane

Toluene-d8
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doz
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O W G 2 8260A TCL volltilos in Hater

1,1-DidNorocthene

Benzene

Chlorobenzene

Toluene

Trichlorocthene

73

an

93

as

Ra

0

-

-
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ovrcuz 8260A TCL Volatiles in Hater

1,1-Diehloroothen

Benzene
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Toluene

Trichloroethane

113

113

11z
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10a
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serum. surtax DATA

Paco Analyt ical  Services.  Inc.
9 0 0  G e m i n i  A v e n u e
H o u s t o n ,  T X  7 7 0 5 8

s e w n UNIT

F eb r u ar y  29 ,  1996
R e p o r t  I o . : 00049664

S o c t i m E Page 1

7 1 3 - 4 8 8 - 1 8 1 0
F a x  7 1 3 - 4 8 8 - 4 8 8 1

BATCH NO: 60651 sAnvl.E NO: H364714

ovrcuz 826U A  T C L  Vo l a t i l es  i n  H a te r
1 , 1 , 1 , 2 - T e t r l c h l o r o e t h a n e
1 , 1 , 1 - T r i e h l o r o o t h l n e
1,  1 ,2 ,2-Tetrach loroethane
1 , 1 , 2 - y r i c h l o r o e t h a n e
1 , 1 -D i ch l o r o eth an e
1 , 1 - D i c h w r o e t h e n e
1 , 1 -D i ch l o r o p r u p e l u
1 , 2 , 3 -T r i ch l o r o b en z en e
1 , 2 , 3 ~ T r i c M o r o p r o p l n e
1 , 2 , A -T r i eh l ar o b en z eu e
1 , 2 , 6 - T r i - t h y l b o n u n e
1 , 2 - D i b r ~3-chlorcprupane
1 , 2 - o i b r w o e r h a n e
1,2-D iah lorobenzene
1 , 2 -D i ch l o r o eth an s
1,2-D ich loropropone
1,3 ,5-T r in lethylbenzeue
1,3-D ich lorobenzene
1,3-D ich lo ropropane
1,4-D ich lorobenzene
2,2-D ich lo ropropane
2-C h l o r o to l u en e
4 - c M o r o t a l u e n e
Benzene

Bramobenzene

Brolloch l orwethane
Brandi  ch loromethlne
B r a n o f o m
Bromollethme
C ar b o n  t e t r ach l o r i d e
C h l o r o b w z u u
Ch lorodi  brmonthane
Ch loroethane
ch l  orofom
Ch l orolnethnne
D i brmolnetharn
D i ch l o r o d i  f  l wr t h u n
Ethylhenzene
Hexach l orohutadi ere
I isopropyl benzene
M eth y l en e  ch l o r i d e

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1
<1
<1

i i / L
vs/L
Ia/L
w/ L
Ag/L
\4/L
us/L
w/ L
Ag/L
Ag/L
l l / L
Ag/L
w/ L
Ag/L
Ag/L
Ag/L
Ag/L
U0/L
Ag/L
UI/L
Ag/L
U9/L
Ag/L
UI/L
u i /1
Ia/L
i i / L
U9/L
Ag/L
us/L
UP/L
U9/L
Ag/L
Ia/L
Ag/L
UP/L
Ag/L
Ag/L
um.
Ia /L
u m
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Pace Analytical Sewiees, Inc.

900 Gemini Avenue
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Fdarulry 29, 1996
Rqaort lo.: 00049664

Section E Page 2
:rum ILAul: DATA

l»¢¢¢¢¢¢¢¢¢¢¢¢ ¢¢ ¢¢ ¢¢h ¢¢¢D¢ QQ CDIDQOIQ-¢¢¢¢¢¢0¢ ¢¢¢¢¢0001ICQ9049999D-¢¢ ¢¢¢n

.TEST l
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Styrene
Tctradaloruthulo
Talus:
Tridaloroethene
T rt ch l prof luormthlu
vinyl chloride
cis-1 ,Z-Dichloroethuu
m-xylene
n-Bmylbenzene
n-propylbenzene
o-xylene
p-lsopropyltoluene
p~xyls1e
sec-Butylbenzene
tart-Butylbenzwa
tram-1 ,2-Dichloroothene

< 2
< 1
< 1
< 1
<1
< 1
< 2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

WL'
w/L
van.
w/L
Mn.
Ia/L
UP/L
18/L
UI/L
q/L
us/L
UI/L
U9/L
M n
UI/L
Ia/L
w/L

aArcu NO: 60707 sAlve NO: 01364797

ovrcuz 8260A TCL Volatiles in Uatcr
1,1,1,Z-Tetrachloroethane
1,1,1-Trichloroethlne
1,1,2,2-Tetrachloroethlne
1,1,2~Trichloroethlne
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorohenzene
1,2,3-Trichlorcpropun
1,2,4-Trichlorobenzene
1,2,l»-Trimthylbenzane
1 ,2-Dibran-3-chloropropnno
1 ,2-Dibranoethans
1,2-Dichlorobcnzene
1,2-Dichloroethane
1,2~Dichloroproplne
t,3,5-Trimethylbauzene
1,3-Dichlcrobauune
1,3-Dichloroprupane
1,4-Dichlorobenzene
2,2-Dichloroprcplne
2-Chlorotoluene
4-Chlorotol

*

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

q/L
W/L
UI/L
Ia/L
vo/L
us/L
UP/L
UP/L
Ui/L
Ia/L
Ag/L
UI/L
U!/L
us/L
U8/L
W/L
Mn.
U!/L
us/L
U9/I.
WL
W/L
Ag/L
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Section E Page 3

713-488-1810
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TEST
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Banz ai
Brunobenzene
Braulodu l era-thane
BrcIuodi eh loromethane
B r a n f o -
Brm thane
Carbon tetrachloride
Chlorobeuzuue
Ch lorodi brouuauletharu
Chtoroethlne
Ch loroforlll
Chloranethane
Dibr thane
D i d\lorodi f luor thanc
Ethylbeuzene
llexuchlorubutadiene
lsopronylbenzene
Hethylene c h lor i de
Nadvthulene
Styrene
Tetrachloroethem
Toluene
Trichloroethane
Tri chtorof luoranethene
Vinyl chlor ide
cis-1,2-Dichloroethene
m-xylene
n-Butylbeuene
n-propylbenzene
o-xylene
p-lsoprupyltoluene
p-xylene
sec-Butylbenzene
terr-Butylbenzene
trans-1,2~Dichloroethun

<1
<1
<1
<1
< 1

<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1
<1
<2
<2
<1
<1
<1
<1
<1
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

U9/L
U9/L
Ia/L
Ag/L
us/L
Ia/L
us/L
u;/L
UP/L
UI/L
WL
w/L
Ag/L
W/L
vo/I.
UI/L
W/L
u m
us/L
WL
Ia/L
ow L
Ag/ L
Ag/L
Ia/L
Ia/L
U9/L
Ag/L
U9/L
Ia/L
U!/L
UI/L
u m
U9/L
U9/L
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713-488-1810
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BATCH ND: 60496 eA»Le NO: mzzoso

aw Volatiles in Hour
1,1~Did1\uruethenl
Benzene
Chlorobeuzene
Tohnnc
Trichlorocthene

9.19

9.57

9.60
9.57

9.45

9.55

9.54
9.59

9.40

9.62

Ia/L
up/L
W L
Ag/L
al/L

3.86
0.31
0.10
1.79
1.n

96
95
96
94
96

BATCH NO: 60496

92
96
96
96
94

sA»l.s ID: M2Z060

ovpw volati Les in Hater
1,1-Dichloroothene
Benzene
Chloroberucne
Toluene
Trichloroethane

30.6
so.s
z1.z
z1.a
26.9

32.9
32.6
29.2
29.9
28.6

UP/L
W/L
W/L
W L
us/L

7.21
6.69
7.10
7.35
6.30

102

102

90

93

90

110

109
91

1

1
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MCKENZ!E
LABORATORIES

3725 E. Auanza Ave.
Suite Ono
Ph09nlx. AZ 55040
vows: 4602\ 470-0288
FAx: 1502>470-0756
ADHS Lzconse AZ 0034

Malcolm Pirie, Inc.
Ann: Tim Frzmds/MPI
432 n. 44th Sowa, #400
Phoenix, AZ 85008

Dare Sampled:
nm Revived
Date Reported:
rocK:n:zi¢I.D.:
Project Name:

19 Feb 96
z0 nb 96
l l M a r 9 6
E96-1752
GilaBa1dLa1n¢L

Clint Identification: MW-4

Parameter R¢8\1lt MRL EPA M8119
Date

Analvzed

Metals, Total
Ainimouy
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ans/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0. 10
0.26
<0.05
<0.02
<0.05
<0.20
<0.05
9.5
<0.10
0.29
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
-200.7
200.7
200.1
200.1
219.1
200.7
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Mar96
04 Mar96
04 Mar96
o4 maLr96
04 Mar96
04 Mar96
05 Mar96
04Mar96
07Mar96
04Mar96
0'7 Mar96
04 MaLr96
04 Mar96
0lMar96
04 Mar96
04Mar96
04Mar96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite as N
pH
Pbcllol
Potassium
Specific Conductance
Sodium
Sulfate
TDS
Total Organic Carbon

mg/L as CaCO3
"18/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L

ambos/an
ms/L
ms/L
ms/L
ms/L

240
37
840
9.2
14
15
8.2
<0.005
8.2
3,810
910
550
2,400
<10

5.0
o. 10
5.0
0. 10
0.20
0. 10
N/A
0.005
1.0
1.0
0.50
5.0
5.0
1018

*SM2320B
200.7
325.2
340.2
200.1
353.2
150.1
420. 1
200.7
120. l
200.7
375.4
160.1
415.2

27Feb96
04 Mar96
28 Feb96
28 Fcb96
04 Mar96
22 Fcb96
20 Fcb96
21 Feb96
04Mar96
26 Feb96
04 Mar96
21 F¢b96
22 Fcb96
04 M21r96

MRL = Minimum t*=P°ftiIIs Limit
*Standard Methods for the Examinaition ofWan:t and Wastewater, 18thEdition, 1992.

"Increased MRL due to matrix intcfereuoe and/or newssay dilution.

///.»%§3< >4&/1.4
Maje wick, Inorganic Lab Manager

Mpll752.Doc/rn con1=mm~mAL AND PRIVILEGED
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MCKENZIE
L A BO R A T O R I E S

3725 E. Axial Avi.
Suite One
Phocmx. AZ 85040
Voice:(602) 470-0288
FAX: (602) 470.07s6
ADHSLicense AZ0034

Malcolm Pirnie, Inc.
Ann; Tim Fraznds/MPI
432 n. 44th so==¢, #400
Phoenix, AZ 85008

Dan Sample¢
nm Revived
Date Rcporteds
McKundc I D
Pmjea Name

20Feb96
20Feb96
l l mar96

. . : E96-1754
: Gila B¢nd Land.

Client Identification: MW-5

Paxamctcr Rxult MRL EPA Method

Metals. Total
Anumpny
Axsauc
Barium
Beryllium
Cadmium
Chxnmium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
me/L
wsfl-
ms/L
nn8/I.
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0. 10
0.15
<0.05
<0.02
<0.05
<0.20
<0.05
3.6
<0. 10
0.10
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
-200.7
.zo0.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

04Mar96
04 Mar96
04 Mar96
04Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mau'96
07Mar96
04 Mar96
07Mar96
04 Mar96
04Mar96
0 l Mar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals
m a l i n a
Calcium
Chloride
Fluoride
Magnesium
Nitrate/nitrite as N
pH
Phenol
Potassium
Specie Conductance
Sodium
Sulfate
TDS
Total Organic Carbon

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L

uh»os/cm
Ins/L
ans/L
ms/L
ms/L

230
69
1,400
1.4
16
26
7.8
<0.005
7.2
6,060
1,400
1,200
4,100
<10

5.0
0. 10
5.0
0. 10
0.20
0. 10
N/A
0.005
1.0
1.0
0.50
5.0
5.0
I o n

1

*SM2320B
200.1
325.2
340.2
200.7
353.2
150.1
420. 1
200.1
120.1
200.7
375.4
160. 1
415.2

27 Feb96
04Mar96
28 Feb96
28 Feb96
04 Mar96
22 Feb96
20 Fcb96
2lFcb96
04Mar96
26F¢b96
04 Mar96
2lFcb96
22 Feb96
04Mar96

MRL = Minimum Reporting Limit
*Standard Methods for the Examination of Watcr and Wastcwata, 18th Edition. 1992.

"Increased MRL due to matrix inteiieruxcc and/or necessary dilution.

74/45/.4{f¢
wick, Inorganic Lab Manager

MPI l7$2.DOC/rn con1=mln~rn.u. AND r1uvu.zcnn
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MCKENZIE
LABORATORIES

3725 E. Anima Ave.
Suit One
Phoenix. AZ 85040
Vclcl: (502) 470-0288
FAX: (502) 470-0756
ADHS License AZ 0034

Malcolm Pirie, lm.
Ann: Tim Fmlncis/MPI
432 n. 44th saw, #400
phoenix, Az shoos

Dm Sannpleek
Dare Rccdved
Date Reported:
McKean::io I.D.:
Project Name: `

19 nb 96
20 Feb 96
ll Mar 96
E96-1755
G1laBaldLand.

Client Identification: MW-2

Parameter Result M L EPA Method

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
msfl-
ms/L
ms/L
ms/L
m8/L
ms/L
me/L
ms/L
mom
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.18
<0.05
<0.02
<0.05
<0.20
<0.05
5.0
<0. 10
0.10
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.1
200.7
200.7
200.1
200.1
200.1
219.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04Mar96
04 Mar96
04 Mar96
04Mar96
04Mar96
04 Mar96
05 Mar96
04Mar96
07Mar96
04 Mar96
07 Malr 96
04 Mar96
04 Mar96
0lMar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Malgumsium
Nitrate/Nitrite as N
pH
Phenol
Potassium
Specific Conductance
Sodium
Sulfate
TDS
Total Organic Carbon

mg/L as CaCO3
m s/L
m y ;
m s/L
m s/L
me/L
S.U.
ws/L
m s/L

mhos/an

38
ms/L
Eng/L

260
66
1,500
6.8
19
28
7.7
<0.005
8.2
6,630
1,500
1,200
4,300
<10

5.0
0.10
5.0
0. 10
0.20
0. 10
N/A
0.005
1.0
1.0
0.50
5.0
5.0
10"

*SM2320B
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
120.1
200.7
375.4
160. 1
415.2

27 Feb 96
04 Mar 96
28 Feb 96
28 Feb 96
04 Mar 96
22 Feb 96
20 Feb 96
21 Feb 96
04 Mar 96
26 Feb 96
04 Mar 96
21 Feb 96
22 Feb 96
04 Mar 96

MRL = Minimum Reporting Limit
*Standard Methods for the Examination ofWatem and Wastewater, 18th Edition, 1992.

"kxcreased MRL due to mania intefercncc and/or necessary dilution.

fr kg 94204/
MajaQéiwick, Inorganic Lab Manage

MPI l752.DOC/m

um

CONFIDENTIAL AND PRIVILEGED

Date
Analvzed



3
1

LABORATORIES
Mc,(62\I2I6 3725 e. Axial Ava.

Sulla One
Phocnux. AZ 85040
Voles: léG2) 47C~0288
FAX: ~.eo2» 470-0756
ADHS License AZ 0034

Malcolm Pirnie, Inc.
Aim: Tim Flanks/MPI
432 N. 44th Stxea, #400
Phoenix, AZ 85008

Dm Sampled:
Date Reedved
Dam R=p°It°¢l
McKenna I D
PI°J°°¢ Name

19 Feb 96
20 Feb 96

: l l M a r 9 6
. .: E96-1752

. : Gila Bend Land.

Client Idenxiicationz MW-4

Parameter Result MM. EPA Mdhod
Date

M M
Metals. Dissolved

Annmpny
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Laid .
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

"ws/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
malL
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.1
200.7

.200.7
200.1
200.1
200.1
219. 1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04Mar96
04Mar96
04 Mar96
04Mar96
04Mar96
04Mar96
05 Mar96
04 Mar96
04Mar96
04 Mar96
04 Mar96
04 Mar96
04Mar96
05 Mar96
04 Mar96
04 Mar96
04Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

ws/L
mS/L
ms/L
ms/L

17
8.4
6.6
870

0.10
0.20
1.0
0.50

200.1
200.1
200.1
200.1

04 Mar96
04Mar96
04 Mar9604 Mar96

MRL = Minimum Reporting Limit

Q

wick, Inorganic Lab Manager

MpH'/52.Doc/m CONFIDENTIAL AND rmvu.1:czn



~Mca<enz!e
L A BO R A T O R I E S

3725 E. Axlama Ave.
SuiteOne
Phoenix. AZ 8S040
Voloe: leozl 470-0288
FAX: 1602) 470.0756
ADHS License AZ OC34

Malcolm Pirnie, Inc.
Ann: Tim Francis/MPI
432 n. 44th saw, #400
Phvwilr, AZ 85008

Date Salmpledz
Date Raedved
Date Reported
Mclicnznc I D
Project Name

20Feb96
20Fcb96

: l l M a r 9 6
, » .: E96-1754

. : Gila Bcnd Land.

Clint 1d¢nus¢an°n¢ MW-5

Parameter Units Result MRL EPA Method
Date .

Analvzed

Metals. DiSSOlVe

Amnpny
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
I ron
Lead
mangamm
Nnckcl
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
mafi-
msfl-
ms/L
ms/L
m8/b
ms/L
m s/L
ms/L
ms/L
me/L
me/L
ms/L
ms/L

<0.l0
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0,20
0.20
0.05

200.1
200.1
-200.7
200.1
200.7
200.7
219.1
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Ma\r96
04 Mar96
04Mar96
04 Malr96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

ms/L
ms/L
ms/L
ms/L

53
14
6.2
1,400

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Mar96
04 Mar96
04 Mar96
04 Mar96

MRL = Minimum Reporting Limit

9QQQ4/5/
Maje wick, Inorganic Lab Mmnzlgcr

MPIl752.DOCJm CONFIDENTIAL AND rnxvnzcan



s

MCK€-NZ!E
L A B O R A T O R I E S

3725 E. Atlilili Ava.
Sum One
Phuorux. AZ 85040
vases: (602) 470-0288
FAX: (602l 470-0755
ADHS License AZ OOM

Malcolm Pirnie, Inc.
Ann: Tim Fralncis/MPI
432 n. 44th SUM, #400
phoenix, AZ 85008

Date Sampled:
Duttc Rnaived
Date Rqlortedz
MCKHOUd¢ I.D
ProjectName

20 Feb 96
20 Feb 96
ll Mar 96

.1 E96-1755
: Gila Bend Laura.

Client Idmtiiicationz .MW-2

Result Nazi. EPA Mdilod
Date

Analyzed

Kodak. Dissalvgg
W W M W
Arsenic
Barium
Baylli

Chromium
Cobalt
Copper
ma

Lead
m=n8=»===
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
m8/b
ms/L
ms/L
ms/L
Ins/L
ms/L
ms/L
me/L

<0.10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
`0.05 . .
0.05
0.10
0.05
0.20
0.20
0.05

200.1
200.1

-200.7
200.7
200.7
200.7
z19. 1
200.7
200.7
200.7
200.1
200.7
200.1
200.1
200.1
200.1
200.1

04Mar96
04 Mar96
04 Malr 96
04 MaLr96
04Mar96
04Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04Mar96
04 Mar96
04 Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

ms/L
ms/L
ms/L
ms/L

49
16
6.5
1,500

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Mar96
04 Mar96
04Mar96
04 Max'96

MRL = MinimumReporting Limit

9 940444
Maja Chadwick, Inorganic Lab Manager

nm I1sz.noc/m conrmzurm. AND rluvumcua
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MCKENZIE
LAsoRAToR=es

April 11, 1996

f-ax ECO -l*"» .°-5€"
Te'  e. ;  -1"".525:8

Malcolm Pirie, Inc.
Attn: Tim Francis
432 n. 44m Street, #400
Phoenix, AZ 85008

Re: McKenzie Labs Sample LD. numbers E96-2703-2706, 2738-2740

Dear Tim,

Attached are the original reports of analysis from Pace Analytical Services, Inc. for the
water samples received on Mard'l 20, 21, 1996. The following analysis was performed:

EPA 8260 Appendix 1

If you have any questions regarding the results, please contact LizzlCohoon, Technical
Services Representative for McKenzie. We appreciate your business and thank you for
choosing McKenzie.

Sincerely,

Trace, __ Hockett
Organic Laboratory Supervisor

McKenzie Archive

s

IZlll '!Y\lll lSfS, upsuao.u¢¢

cc:

soul=luamALArnrnlvLe¢aen

I
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Pace Analytical
Pace Amvyucal Safvieas. Inc

900 Gem nu Avenue

Housnun. T x n058

Tel: 713-488-1810

Fax: 713-488-4661

A p r i l  a s ,  1 9 %

R e p o r t  I o . : 00050579

Section A Page 1
LAsoaATonv AuAL'sIs REPQT

CL I EIT NAME :

ADDRESS :

ArrsuT1ou=

nacsuzxs LAsoaA'roluss

: N s  E . ATLANTA

pnoeuxx,  Az asn4o-

CHARLI PERRY

LIMS CLIENT:

PACE PROJECT:

PACE CLIENT:

P . 0 . NO:

0819 0001

838796

62DTZ3

no 7081 can

sAnrLs ID : n u  i s

M24958

SNPLE HAT! x X: HATE!

suns NO:
DATE SANPLEO :

oATs ascsxvsoz

PROJECT WAGE! :

19-MAR'96 12o0

22~MAR-96

J e n i f e r  Ad a m

as Eltnlunxou I l=AcToe RESIJL m o  sLN cone

3 ovTcxn volatiles by 8260 - Subtitle D
1, 1 , 1 ,2~Te!rlchloroethlne
1,1,1-Trichloroethane
1,1,2,2-Tetraehloroethane
1,1,2-Trichloroothane _
1,1-Dichloroethane
1,1-Dichloroethwe
1,2,3-Trichloropropune
1 ,2-Dibram-3-ehloropropane
1 ,2-Dibrenuoethane
1,2-Dichlorobenzene
1,2~Dichlol-oethane
1,2~Dichloropf-opane
1,4-Dichlorobenzene
2-Butanone
2-chloroethylvinylether
2~Hexanone
4-methyl-2-pentanone
Acetone
Acrylonitrile
Benzene
Brunochlarumethnne
Brumodichlormethlne
Bromoform
Brananethane
Carbon disulfide
Carton tetrachloride
Ch lorohenlene
Chloromethane
Chloroform
Ch loralletharse
D i brooch l oronthane
Dibranamethane
Dichlorodifluorolaethane
Ethyl benzene

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

<

<

<

<

1
1
1
1
1
1
1

<1 us/L
<1 um
<1 Ui/L
<1 Ia/L
<1 us/L
<1 Ag/L
<1 UP/L
<1 Ia/L
<1 us/L
<1 Ia/L
<1 Ia/L
<1 Ag/L
<1 u8/L
<5 W/L
<5 Ia/L
<5 Ag/L
<5 UP/L
<5 Ag/L
10 us/L
1 Ia/L
1 Ia/L
1 ii/L

<1 Ag/L
<2 us/L
<1 in/L
<1 us/L
< 1 owL
<2 U9/L
<1 U9/L
<2 Ag/L
<1 U!/L
<1 Ag/l_
<1 Ag/L
<1 us/L

REPORT OF UMBORATORYANALYSIS
\ This :upon shall not be reproduced, ezweept in full.

without the written consent of Pace Anatyticat Services Inc.
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Lu cone

Pane Analytical

cueur M; ums unAloues
sul>L5 ID: au is
sanpLs W: 8626958

osrsnn1IA1 Lou

l.AlolArouv IIALYS I s IEPQT

:Acton assume w a s

April 051 1996
Rqaort lo.: 00050579

Section A Page 2

F l u  www S ewl m,  n r .

soc Ganini Avenue
Human. TX 77058

Tel: 713-488-1810
Fax: 71a-4aa-4ss1

lodcnethane
ltethylene d\lorid9
Styrene
Tctraduloroetheue
Tolulue
Tridiloroethun
T rt eh l prof l uor thune
Vinyl acetate
vinyl chloride
Xylenes (total)
cis°1,Z-Dichloroethern
cis~1,3-Dichloropropque
trans-1,2-Dichloroethene
trans-1,3-Dichloroprogerle
trans-1,L-Dichloro-2-butuwe

1

1

1

1

1

1

1

1

1

1

< 1
< 2
< 1
< 1
<  t
< 1
< 1
< 2
< 2
< 1
< 11

1

1

1

1

< 1

< 1

< 1

< 1

U9/L
W/L
ac/L
W/L
ow.
WL
ll/L
Mn.
ng/L
ll/L
ll/L
Mn.
Mn
vo/L
w/L

A

REPORT OF LABORATORY MNALYSIS
Thislusartdmlnotbanncuuuena,¢;¢¢g¢¢mu_

wimaua an wnnuneoruemd pm Amf vue- l  al~ i¢», Ina
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Para Analytical
900 Glmili Avenue
Hulllnn. TX man

Ta: 713-488-1810
. Fax: 713-488-4661 •

Apri l  05,  19%
Report lo.: 00050579

Section A pun 3
LIIM ITUIY  uIAI.vs1s :frat

CLIENT IA*2 ucxzuzxs unournuss
Anonsss= 3725 E. ATLANTA

puceulx, Az aso4o~
A'rTeurxal= CIIIRLI PERRY

sAnrL£ ID: nu 38
s u n s  l l ) : 8625025

s u n s  m n u x z a n s :

a n s  c u s u n
PACE PROJECT:
PACE cush

P.O. ND:

0819 0001
838796
620723
no 7U81 ons

DATE sAnpLen :
DATE sees IVED :

noascr  nuns:  :

19-l\IR°96 1450
22-lAR°96
Jenn i fer  Ad-

osrsnnlu mu 9 Faeroe s e w n l.*IT$
090 Q0I0Q-Q0¢¢lmms:DQQQu-anQi5un¢QQDb*¢1Q-hQ:QQu-Q-Q¢¢1QCQQ980UQ¢¢¢¢¢¢

Lu ems

3 ovrcsn Volatiles by 8260 - Subtitle D
1,1,1,2-TetradUoroetharn
1,1,1~Trichloroethane
1,1,2,2-Tetradsloroethlne
1,1,2-Trichloroethlne
1,1-Dichloroethuxe
1,1~Diehloroethun
1,z,3-rf-i¢n\¢r¢¢¢-upam
1,2-Dibrnno-3-dmlorcpropane
1,2-Dibrauoethane
1,2-Dichlorobenzene
1,2~Dichloroe¢hlne
1,2-Dichloropropane
1,4-Dichlorobenzwe
2-Butanone
2-Chloroethylvinylether
2-mexanone
A-methyl-2-pentlnone
Acetone
Acry\onitri Le
Benzene
Brounochlorounethlne
Bronodichlor thane
Bronoforl
Bre \ethane
Carbon disulfide
Carbon tetrudzloride
Chlorobenzeme
Chloromethane
Chloroform
Chlor dane
oibraluoehlarunzhuae
Dibr tham
D i ch l rodi fluor thme
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1 WL
<1 w/L
<1 Ag/L
<14/L
<1 in.
<1\l/L
<11-8/L
<1 WL
<1 us/L
< 1l g / L
<1 Ag/L
<1 W/L
<1 W/L
<5 Is/L
<5 w/L
<5 w/L
<5 w/L
<5 U8/L

<10 Ag/L
<1 UP/L
<1 Ia/L
<1 U!/L
<1 ug/1
<2 us/L
<1 U8/L
<1 welL
<1 w/L
<2 vo/L
<1 us/L
<2 van.
<1 W/L
<1 q/L
<1 vo/L
<1 go/L

REPORT OF LABORATORY ANALYSIS
Ttm»\p¢nun»nau¢»\plnalela.aamngnnfu1.

without thecanaan eonaun d Plea Al\llY!i°ll Sorvieas. Mr,



Pane Analytical
900 Gemini Avenue
Houlbn. TX 77058

To 713-488-1810
Fax: 713-488-4861

A p r i l  0 5 ,  1 9 9 6
I m p o r t  l o . : 00050579

S e c t i o n  A  p u n  4
u l o l A l n n v  A u A I . v s l s  I E F Q T

c L x s u r  M E : n o s u z z e  L A l m A 1 o l u s s
e A » L s  I D : n u  35
su p p L E  N : M 8 0 8

Lu e m s o s r s a n n u n o u f a c t o : I n s s u u w e  s

Iodulethane
lsrhylua chloride
Styrene
T¢trld\lora¢thcl1e
Tolmnne
Trichloroethun
Trid\orofluor thlu
Vinyl acetate
Vinyl dlloride
Xyterus (total)
cis-1,2~Dichloroothene
cis-1,3-Dichloroprope!
trans-1,2-Dichloroethene
trans-1,3-Didloropropene
tralu-1,6-Dichloro-2-butlne

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

< 1

< 1

< 1

< 1

< 2

< 2

< 1

< 1

< 1

< 1

< 1

< 1

UI/L
ac/L
w/L
w/L
w/L
Mn
WL
\1/L
ll/L
WL
Ag/L
WL
ll/L
ion.
Ag/L

REPORT OF IJl\BORATORY ANAl\LYSIS
Thu noon auf no an ¢=n~udu<=~d. Unum in rum

wi lhou!8\¢wl i \ i l ! \ ¢¢nel1 \dpIwAI1 l l yuQls¢ni¢ l$ . lm.



Pane AnaTyti¢:aI
Pia! MHNUQQ Sefvlcas, Ina

900 Gemini Avenue
Hnullnn. TX 71nss

Ta: 713-488-1810
Faac 713-488-4561

April US, 1996
lqaor t  lo . : 00050579

Section A Page S
uusaulronv A»AI.vs1s lsroar

CL :son was :

ADDRESS :

nacsuz!s \.AlonArol1es
S m  E . ATLANTA
ruoeuxx, Az asoso-
CMRLI PenN

an s  cu eu n
PAC! PROJECT:

res cL1£uT=
P.O. UO:

now 0001
M38796
620723
no 7U81 onsAfrsur lw:

sum.:  ID: nu 65
sAnrLs M: uzsoae

SAIPLE nAme u r e a

DATE Sus=LEn :

DATE rECEIVED:

PROJECT muse:  :

19-wuz-96 17n0
Z2~lAR~96
J e n i f e r  n u -

¢¢¢l¢¢¢¢¢l¢¢¢¢»l¢¢¢¢¢¢¢histiMuiDI¢¢¢¢¢¢¢¢¢¢¢Q¢¢¢nnWu:sulxcoqi¢¢¢l¢¢¢¢¢¢¢¢¢»¢Q¢Q¢

LN oersnnnurzou l racmn RESULT we s
DC 009itinIQuQ-¢¢¢»IQCandQU¢¢¢¢¢ncanQi9:4QQQC9490Q0-QlD0QDQht¢0h¢Q0U¢¢¢¢

ems

3 ovrcw Volati\os by 8260 - Subtitle D
1,1,1,2-T etr lddoroethlr
1,1,1-Trichloroethane
1,1,2,2-Tetraddorocthafae
1,1,2.-Trichloroethlk
1,1-Dichloroethlne
1,1-Dichlorocthene
1,2,3~Trichlorcproglne
1,2-Dibrm-3-chloroprapane
1,2-Dibronoethlne
1,2-Dichlornbenzene
1,2-Dichloroethnne
1,2-Dichloropropnne
1,4-Dichlorobenzene
2~Bmlnone
2~chloroethylvinylether
2-Hexanone
4-methyl-2-pentanone
Acetone
Acrylonitrile
Benzau
Bromoch l aromethme
Bronodi ch loralethane
Bronofom
Brouonuethane

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4

Carbon diaulfidc
Carbon tetradaloride
Chlorohwzene
Chloromethane
Chloroform
Chloral-thane
Dibrcaochlor thlne
Dibr thane
Dichlorodifluor tham
Ethylbehlene

1

1

1

1

1

1

1

1

1

1

1

1

< 1 I-8/L
< 1 q/L
< 1 \ilL
< 1 q/L
< 1 w/L
< 1 q/L
< 1 \-U/L
< 1 welL
< 1 Ia/L
< 1 in/L
< 1 U8/L
< 1 U!/L
< 1 u m
< 5 Ag/L
< 5 Ia/L
< 5 W/1

< 5 w/L
< 5 Ia/L

< 10 Ag/L

< 1 us/L
< 1 vo/L
< 1 Ia/L
< 1 vo/L
< 2 Ia/L
< 1 al/L
< 1 U!/L
< 1 Ul/L
< 2 u m
< 1 Ag/L
< 2 Ag/L
< 1 Ui/L
< 1 Q/L

< 1 Ia/L
< 1 us/L

REPORT OF LABORATORY ANALYSIS
Tl l i fl9ul \d'l l lndbol \Flu4u¢ld.¢1¢l=l9\hl l l l

wiuwounrfnwnaun=ulnauzapae»Analyualsemen loc



LN

Pane Analvtinal

CLIENT ME: nazsuzxe ulouvuuss

sAnvLe ID:

suns UO:

TEST
cons

nu 68
8625026

\Q

osrsnuumou

uunronv IIALYSIS REFDRT

onunou
rAcloa nssuu r uns

April vs. 1996
Report lo.: 00050579

Section A pun 6

Pau Analytical Services. mc.

900 Gemini Avenue
Houston. TX T7D58

Tal: 713-488-1810

Fu: 713-488-4661

lodalethane
Methylene dnloride
Styrene
Tetrldl lordcthcns
Toluene
Trichloroethane
Tridllorofluor thane
Vinyl acetate
Vinyl M loridc
Xymenes (total)
cis-1,2-Dichloroethene
cis-1,3-Didiloroprapeu
trans-1 ,2-Dichloroathene
trans-1,3-DiehlorQropene
trans-1,4-Dichloro-2-butene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

< 1

< 1

< 1

< 1

< 2

< 2

< 1

< 1

< 1

< 1

< 1

< 1

us/L
w/L
Ian.
w/L
q/L
go/L
w/L
w/L
*/L
um
ll/I.
w/L
Ll/L
q/L
Ag/L

REPORT OF LAl\BORATORY ANALYSIS
Thil1lpcl1d\lHndbol\9¢°¢\l0lll.clwlitivftd,

withoutthevwitleneol1aantdP1eeAnalytialSewieea,Inc.

\



Pave Analytical
P\°»An=*y\i<=4se~1ees.lm

900 Gemini Avsnus
Humnnrxnoss

Ta: 713-488-1810

Fax: 713-4884651

Apri l  05,  19%
llqaort lo.: 00050579

Section A Page 7
LAloaArolv u1ALvsls neron

cusvn M E:
ADDRESS:

ans custom
#Ace PROJECT:
PACE cLleu1=

P.O. IO:

new 0001
0138796
620723
no 7081 one

ucxsuzxs LAlonA1ouss
375  E . A r t u r
ruasnux, Az asoao~

A1'1slmou= CIIAILI rsuv

SAMPLE ID: TRIP ILAIIK
8425027

SAIPLE lATlIXt u r e a
s u n s Mg

DATE SAMPLE:
DATE RECE x VED :

ruoascr IAIIEER :

.
Z2-MAR-96
Janifer Adams

DETERIIIA ma I :Aaron nssuu we sLu cone

3 ov'r c\n )volati les by 8260 $l .bt i t le o
1,1,1,2-TetradUoroethlue
1,1,1-Tr idNoroethane
1,1,Z,Z-TetrunduWroethlu
1,1,2-Tr iehloroethme
1,1-Dichloroethane
1,1-Dichloroethuuc
1,Z,3-Tr ichloropropun
1,2-Dibr m-3-Mlor opr opane
1 , 2 - n i » m ¢ r h n
1,2-Dichtorobuxzun
1,2-Dichloroethlne
1,2-Dichloropropsne
1,l»-Didalorohenzene
2~Butlnone
2-Chloroethylvinylether
2-Hexanone
4-methyl-2-pentanone

< 1
< 1
< 1
< 1
< 2
< 1

Acetone
Acryl Oni tri Le
Benzene
Bralnoch l or thene
Bronodi ch lor thme
Bromforn
Bron thune

e

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1Carbon disulfide
Carbon tetrudllor ida
Chlor ahwzu*
Chloroethlne
Chloroform
Chlorauethane
Dibronodalor thane
Dibrou thone
Dichlor odi f luor mthnne
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

<1
<1
<2
<1
<2
<1
<1

<1 q/L
<1 w/L
<1 WL

l l/L

W L

ti/L

w/L

W/L

w/L

<1 M n
<1 Ag/L

<1 1g/1

<1 us/L

< s Ian.

< 5 use.

< s vo/L

< s Ia/L
< 5 al/L

< 10 w/L

<1 use.

<1 q/L
<1 /1

<1 W/L

< 2 Ia/L
<1 gi/1

in/L

\-IU/L

UI/L

Ul/L

UP/L

w/L

UP/L

Ian.

Ia/L

< 1

<1

REPORTOF LABORATORY ANALYSIS
Thauwanuunaunpvudue1d,¢=l~:=a¢un1u

wi\hol.MhlvIl'il l l l '\¢ol\ilfl!dPlQAI\Ily\i§ISonIGIs. n m



Pane Analytical
P1¢=» Anawuw sewm$. rm

900GeminiAvenue
Ham" ,  T X mea

Ta: 713-488-1810
_ Fax: 713-4884661

April US, 1996
Report ac.: 88858579

Section A Page 8
unolunuuv A\IALvsxs uevonv

cusur IIAIE: nazsuzxs LAlonArolu£s
eA»pLs ID: TRIP ILAIK
so»Ls ND: 8425027

i-h199908DDQ08l904Q!Di*MII¢¢¢¢¢¢¢¢!l¢ l¢¢¢¢¢t¢¢¢t 90499999-¢¢¢¢»¢¢¢¢¢¢Q

DD QDQQQCCQQOQ 0QQ&¢¢09490Q!I¢¢¢¢¢¢titlQ0QQQthu0#0QQ:lQtittbQQinQIQ¢ ¢¢¢

lo in-M ane
Methylene chloride
Styrene
Tetrech loroethene
Toluene
Trichloroethane
Trichlorofluoronethane
Vinyl acetate
vinyl chloride
Xylems (total)
cis-1,2-Dichloroothene
cis-1,3-Dichloropropene
trlns-1,2-Did\loroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2~butoue

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1
<2
< 1
< 1
< 1
¢ 1
<1
<2
<2
< 1
<1
< 1
< 1
<1
< 1

Ia/L
w/L
w/L
w/L
W/L
Ia/L
Ag/L
W L
us/L
w/L
w/L
W L
go/L
w/L
Ia/L

REPORT OF IJNBORATORYANALYSIS
W h n 9 0 R d l l n ¢ t h n ¢ 8 ¢ I Q d , n w w c m m ,

withoutthewritmn¢:onlento#P1eeAnaly!iellSenieu.lm



Pace Analvticsal
pl¢»Am¢vu=»s¢~e¢=»s,n~.

900 Gemiui Avenue
H0\llUn,1X77U58

Tat 713-4as-1s10

FIXI 713-488-4551 •

'Lu.

1

April 05, 1996

lamport lo.: 00050579

Section A page 9
-':~ ulownnv AlALvsls asnar

cusur UAE: ucxsuzxs unlourouss
Anonsss= 3725 E. nLAlrrA

puoeuxx, Az asoso-
A1'rEuT1ou= CHARLI PERRY

SAMPLE ID: nu 45
s u n s  I O : M a n n

SANPLE wmux= a n s :

\ a n s  A l a n :
PACE PROJECT:
PACE cusun

P.G. NO:

0a19 oool

M38796

620723

no 7081 Aus

DATE SAMPLEB:

DATE receivers:

no.lsc'r uwnnnsn :

zo-nn-95 0930
22°0lll°96
Jenifer Am-

Lu ems netsnunannnu .l FACTM RESJLT we s

3 ovroo

< 1

< 1

< 1

Volatiles by 8260 - Slbtitlt D

1 , 1 , 1 ,2-Tetradlloroethle

1,1,1-Trichlurscthuu

1,1,2,2-Tetradslorcethlne

1,1,2-Triduloreetharn

1,1-Dichloroethl*

1,1-nidum-¢¢rh¢r\¢
1,2,3-Triehlorcprapane

1 ,2-Dibroao-3-dNoropropone

1,2-oibrmoerhuae

1,2-Dichlorobenzene

1,2-Diehloroothlue

1,2-Dichloruprcpnne

1,4-Dichlorobenzcne

2-Butuncne

2-Chloroethytvinylethcr

2-Hexanone

4~Methyl-2-pentlfuone

< 1

< 1

< 1

< 1

< 2

< 1

Acetone

Acryl Oni t rt Le

Benzern

Brunoch l orounthlne

Bronadi ch l or thane

Br oom

Bron thlne

< 1

< 1

< 1

< 1

< 5

< 5

< 5

< 5

< 5

< 10

< 1

< 1

< 1

< 1

< 2

< 1
Carbon disulfide

Carbon tetrodlloride

Ch lorabenzere

Ch l oroethane

Ch l orofo-

Ch \ orolethane

o i bI'¢lod\ l orunthane
0 i brul thane

D i chlorodi f luor thane

MEthylbenzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 1

< 2

< 1

< 2

< 1

< 1

< 1

< 1

van
ti/L
van.
Mn.
ll/L
Ag/L
Ia/L
w/L
W/L
um
Ia/n.
Ia/L
w/L
Ia/L
W/L
WL
W/L
U9/L
W/L
UP/L
ug/1.
Ia/L
UP/L
UI/L
w/L
w/L
us/L
vo/L
UP/L
Ag/L
UI/L
um
W/L
us/L

REPORT OF LABORATORY ANALYSIS
ThamponuImnau»lq=maue1a,¢=u=n¢chm

wnhomnthnnriaoueonwuofpaeoAna¢ytiedsemen Inc



1

Pane Analytical
M Gemini Assume
Hnliun. TX 77058

Ta: 713-488-1810

. Fax 713-488--4661

Ap r i l  v s .  1 9 9 6

R e p o r t  l o . : 00050579

Section A Pogo 10
ulourunv AIALvsxs man

CLIEIT lW¢: naeuzle unouroalss
sAnrLs ID: so as
suns IIO: uazsoza

r

1

1

1

I eaanrhn
Hethylcne chloride
Styrene
Tetrlduloroothule
Toluene
Trichlorouthene
Triehlorofluorxnethane
vinyl acetate
Vinyl chloride
Xymenes (total)
cis-1,2-Dichloroethcne
cis-1,3-Diehloreprupsne
trans-1,2-Dichloroethcrn
trans-1,3-Dichlorapropsne
trans-1,4-Dichloro-2~hutcue

1

1

1

1

1

1

1

1

1

1

1

1

< 1 Ia/L
< z up/L
< 1 ls/L
< 1 Ag/L
< 1 Ia/L
< 1 Ag/L
<1 W/L
< z us/L
< 2 q/L
< 1 q/L
< 1 L;/L
< 1 M n
< 1 4/1

< 1 Ian.

<1 u m

REPORT OF LABORATORY ANALYSIS
nu moan au not no nowuue-4. swam an fun,

wnhaurmewriunn¢=n¢n¢n¢ap¢¢»An¢vyu¢¢1 s w a n ,  I n c .



s

Pane Analytifml
PlceAnalyucal Services, Inc.

900 Gemini Avenue

Huudnn, TX 77058

Ta: 713-488-1810

FIX! 713-488-4561 1

US, 1996
lqaort lo.: 08050579

Section A pun 11

Apri t

LAlnnA1onv AlALvs1s IEFGRT

CUEIIT ME: ncxzuzxs unanouss
ADDRESS: 312s E. ATLANTA

pucsulx, AS ssow-
ATTEIITIGI: CMARLI PERRY

suns ID: Lu ss
so»L£ ld: 8425029

suns IATIXX: ans:

a n s  C U E I T :

#Ace PROJECT:

r e s c uEu1=

P.O. NO:

0819 0001
B8796
620723
no rual one

one SAWLED: 20~lAl-96 use
one RECEIVED: 22~l4Al~96

rnoascv MANAGER: Jennifer Aar

ems DE Enmumonl I l=Ac1on n e a r wasLu

3 mrrcw volatiles bY sao n smcirle o
1,1,1,2-Tetradnlorocthano
1,1,1~Tridloroethune
1,1,2,2-T¢tr loroetha|'|e
1,1,2-Tridmloroethlne
1,1-Dichloroethme
1,1-Dichloroetheue
1,Z,3-Triehloroprepane
1,2-Dibr -3-ehloraproparn
1,2-oibr ethlme
1,2-Didukorobuuun
1,2-nichloroethane
1,2-Dichloroprepane
1,4-Dichlorobeuene
2-iutunone
2~chloroethylvinylcther
2-Hexanone
4~methyl-2-pentanone

1

1

1

1

1

1

Acetone
Acryl any tri Le
Benzene
Brallod\ l or thane
Broulodi ch ar t f u l
Bramforl
Bru W
Carbon aiwlfim
Carbon tetradlloride
Ch lorobenzme
Ch loroethume
Chloroform
Chlor dane
o i braalbdu l or thane
Di br iano
D i ch l rodi f l uor thlnc
Ethylb¢n2ene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1 up/L
<1 W/L
< 1 4/L

<1 w/L
<1 WL
<1 w/L
<1 w/L
<2 ll/L
<1 u8/1
<1 Mn.
<1 /|_
<1 go/L
< 1  u m
<5 I8/L
<5 vo/L
<5 Ia/L
<5 w/L
<5 w/L

<10 Ia/L
<1 w/L
<1 UP/L
<1 Ag/L
< 1  4 / 1
<2 w/L
(1 W/L
< 1  q / 1
<1 mg/L
<2 Ia/L
<1 Ia/L
<2 Ia/L
< 1 4/1

<1 in/L
<1 W/L
<1 Ia/L

REPORT OF LABORATORY ANALYSIS
Thisnllwilhalnatbompluduela,¢;¢¢¢g¢nful¢

withamnthswriusnenmlmdPleaAnalyticllSemen Inc



Pane Analvtinal
Pure Analytical Safvieas. Inc.

900 Gemini Avenue

Hol58ln. TX 77058

Ta: 713-488-1810

Faxc 713-488-4551

April 05, 1996
sport l o . : oousosrv

Section A Page 12
usournu AIALvs1 s Aaron

€l_1£ll1 IAIE: MCKEDIZIE LAlmA1oluss
eA»L£ ID: au as
s/wL: IO: 9425029

QQQ99999490Sith¢¢D¢¢¢¢#¢¢¢¢¥¢¢¢¢¢&¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢DCQDC!¢

DQQQQIQQQQQpp;¢¢¢¢$088190DDC04008IDDQ!£00I¢ ¢b¢¢¢_¢¢QQQ:QQitQ4Q06¢Q¢¢b¢
Lu

l odcluethlne < 1
<2
< 1
< 1
< 1
< 1
< 1
< 2
< 2

3

w/L
Ia/L
us/L
W/L
al/L
Ia/L
vo/L
ll/L
Ia/L

methyluu florida
Styrene
Tat rldi l oroethane
Toluuue
Trichloroethane
Trichlorofluor thane
Vinyl acetate
Vinyl chloride
Xylenes (total)
cis-1,Z~Dichloroethme
cis-1,3-Dichlorupa-agen
trans-1,2-Diehloroethume
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2~hutu'ae

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1
<1
< 1
< 1
<1

Il/L
Il/L
vi/L
Ia/L
w/L
Lg/L

REPORT OF LABORATORY ANALYSIS
This mart nun not Bo npmduead. oauzqat in fol,

wimeunhawnann<=unumapl¢¢A»»oyuul Slwieet. Inc.



Pane Ahalytinal
prwfmdvviw s¢~i¢§. lm

sao Gemini Avnme
Hmm, TX mea

Ta: 713-4a8.1810
Faac 713-488-4661 9

April 05, 1996
Rqaort lo.: 00050579

Section A Page 13
uuouronv Alu\Lysls Aaron

nacsuzxs LllunAroaxss
svgs E. ATLAITA
pncsulx, Az asoso-

Arrenvluuz CIIARLI PERRY

sAy»Ls ID: Lu ZS
SADLE M: M5030

eA»Ls lumix: ans:

cusur ICE:
ADDRESS:

ans CLIENT:
PACE PROJECT:

PACE CLIENT:

P.O. NO:

0819 oo01

H38796

620723

no 7U81 ass

oAls LW:
one nswvn=

n o a h MR:

zo~nAn4¢e 1630
22°MR°96
Jeni fer A d -

QQc¢¢¢¢¢*¢8Q91QuIQ90tu:UQ959090QUUQatQQl0990Dbl#I999DQ:thuQ$900Q¢¢¢Q

ems DETEIIHIA ran P FAC cm nssuu ums
.

Lu

3 ovrcw Volatil- by 8260 - Subtitle D
1,1,1,2-Tetrld\lore¢thln
1,1,1-Trichloroethane
1,1,2,2~Tetrld\loro¢thln
1,1,2~Trichloro¢thar»
1,1-oien1arnrhuu
1,1-Dichloroethan
1,2,3~Trichlorcpropcn¢
1,2-Dibr -3-chlorcprcguxe
1,2°Dibrmoethll\l
1,2-Dichlorobenzwe
1,2-Dichloroetharn
1,2-Dichloropropane
1,4-Dichlorohcnune
2-Butauone
2-chloroethylvinylether
2-Hexanane
4-methyl-2-pentandn
Acetone

Acrytoni tri Le

Benzene

Bramochloronethlne

Brcnodichlorouethsne

Bronoforn

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Br thlne
carbon disulfide
Carbon tetradalorids
Chlorobenzene
Chlorcethune
Chloroform
Chlor dane
Dibranudulor tharu
uibrunnerhun
Dichlorodiflmacr thane
Ethyl benzene

1

1 .

1 .

1

1

1

1

1

<1 Ag/L
<1 q/L
<1 q/L
<1 WL
<1 WL
<1 w/L
<1 4/L
<2 we.
<1 Ia/L
<1 us/L
<1 WL
<1 us/L
<1 w/L
<5 ow.
<5 Ia/L
<5 us/L
<5 w/L
<5 Ia/L

<10 Ul/L
<1 Ul/L
<1 is/L
<1 Mn.
<1 UI/L
<-2 use
<1 ac/L
<1 Ia/L
<1.\1/L
<2 ll/L
< 1 08/L

<2 Ia/L
<1 UI/L
< 1 q/1

<1 w/L
<1 UI/L

REPORT OF LABORATORY ANMLYSIS
Thanpnnuunaeunpmuuenu.auuwunu.

wimomthewriaaneeuumatpae¢Anloyu¢ls¢m¢.,. !no.



Lu

Pane Analytical

cusur IIAIE: ncxsuzls LAIQATQIES
w a s ID:
sAnrLE ID:

TEST

ems

au i s
nazscso

os1'EnuluT1al

uuourunv AIALYSIS man

D I un xi
FAction RESULT un: TS

April 05, 1996
Report lo.: ocososn

Section A Page 14

Pane Awwuw s¢~i¢==, Inc.
900 Gemini Avenue

Haunnn. TX 77058

Ta: 713-488-1810

Fax 713-488-4861

lodaaethane
Methyl we chloride
Styrene
Tat Eada loroethan
Toluene
Trichloroetheru
T rt ch lorof lunr thlne
Vinyl acetate
Vinyl chloride
G l a n s  ( t o t a l )
cis-1,2-Dichloroothene
cis-1,3-Dichlorcprcpene
trans-1,2-Dichloroethene
truu-1,3-Dichloroprepane
trans-1,4-Dichloro-2-huts!

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1
< 1
<1
< 1
<1
< 1

< 1 Ag/L
< z nm/L
< 1 Ia/L
< 1 w/L
< 1 Sn/L
< 1 q/L
< 1 1n/L
< z W L
< 2 anIL

van.
ow.
Ag/L
I'll.
W L
vo/L

REPORT OF LABORATORY AIIINALYSIS
This man dll not Ba npuuWcld, aaneqat h MI,

wi0\out me wnnnn Glililllll M Plea Anatvuw Slwiun. m a



Pane Analytical
900 Gemini Avenue

Htillitun. Txnosa

Ta: 713-488-1810

. Fax: 713-4as-4561

April 05: 1996
Upon lo.: 00050579

Section s Page 1
sumaenm runxsumou

`

L DLP/NS ¢¢i0¢¢¢¢¢¢¢-ll suns pnspAnAnou 8998800989009 4940999-QQQmQQ SAMPLE mLrsls 111-I-QII-QQ

Ll ems IA'rcn IATCII Lm-:num NArE/TUE AnALvs'r Lm-serum DATE ME MIALYST IISTRIIEIT

*H

19-8268A

SNPLE UQ:

Lu is

UWGD 61816 LIA

nu is

ovvoo 61753 NA

nu es .

19-8260A

l A 19-8260A

IA 19-az60a ccnsat

u 19-8260A

NA 19~8260A

SAMPLE ID:

3 61753

SAMPLE ID:

3 e w e s

SANPLE ID:

3 owcuo 61886 61753

SANPLE XD: TRIP sLAng

3 UWGD 617116 61753

SANPLE ID: n u  i s

3 DWC\D 61706 61753

SAMPLE ID: nu ss

3 ovTcuu 617U6 61753

sAI4pLs ID: nu 2s

3 OWCHJ 61796 61753

. 4 method Literature Reference

19 EPA~Test M et h o d s f o r  Ev a lu at in g  So l id  Hast e ,  3 rd  ed ,  lo v . 1986 and qadetes

VIA 19-82604\

sAnvLs WE 8426958

as-sun-ee 1s37 ucv scnsx

M 5 0 3

za-num-96 1613 nay casa:

sums IO: M25026

a-nw-vs usso ucv ram(

suns ll): n6a827

28°111R~96 1soo HW

suns IO: M625028

za-aw1-96 1727 ow

SAMPLE IIO: 8425029

za-nAn-94 lacs nay caasx

smpLs NO: N425030

28-HAR-96 1a40 HW sw sx

REPORT OF LABORATORY ANALYSIS
T h is  m o ¢ au ha bi nnludueod. ¢=»==~s=¢ inM

wimouz Vmolmrluw annum d Pies Analytical Semen Inc



Pae»Allly1i==Ise~ien.1tn.

900 Gomini Avenus

Pane Analytical Human, TX 77058

Ta: 713-4a8-1a10

Fax: 713-4884661

April 05, 1996
lqaort lo.: 00050579

Section c Page t
sunaorane s1AloAnn necnveuv

QD¢¢O¢¢¢¢¢¢¢¢¢¢¢¢¢¢IQDQ QQQO¢¢¢D¢¢¢¢¢¢¢¢¢¢¢¢¢¢-¢¢¢--__-_.----¢¢--*_.--*

*In
¢¢0¢¢¢¢¢Q¢Q099899 5998¢¢¢DD¢¢¢D¢¢¢¢¢¢¢¢¢¢¢$MQCDCQQDCDDQQ ¢¢

SAMPLE ID:

4

nu is

SWIAZU GC/"S volatiles Surrogate: (8260)
6-Brunofluorobenzena
Dibrmofluoro-thane
Toluene-G

$*lqp1_§ Mg H426958

3

SAMPLE ID: nu as

4 SVDAZH GC/HS Volatiles Surrogates (8260)
4-Bronofluorobcnzone
Dibromofluormethane

Toluene-d

98
w s

95

sAmpLe ID: 8425025

3

-

SAO4PLE ID:

4

M  6 5

svonzu

98
105

is

su4l>Ls NO: 8425026

3scms Volatiles Surrogates (8260)

4~Bromofluorobenzene

D i branof luor thane

Toluene-Q

99
104

95

0

-

-

SAMPLE ID: TRIP BLANK

4 $VOA2\J Sc/ns volatiles Surrogates (8260)

I.-Braauofluorobeuene

D i bruno l uoronethane

Toluene-Q

smpLs ID: 14l»2S027

3

SANPLE ID : no 48

4 SVOAZH GC/IIS Vollti\- Surrogate: (8260)

4-Brulnfluorohenzene

D i brouof luor thafn

Toluene-Q

97

1o1

95

SANPLE IO: 8425028

s
-

0

-

SAMPLE ID: w ss

4 $VOA2\v1 GC/MS Volatiles Surrogate; (1260)

4-Branofluorobumzene
D i braun luormthme

Toluene-Q

97
106

95

sAnrLE IIO: N425029

3
99

Los

91.

D

u

an

REPORT OF LMBORATORYANALYSIS
Thisluponauaunanan¢maue¢u,¢¢eapunfuu,

wimaunrnwrimnnenvuanupaemuwyunlsewn,me.



Para Analytical
Pica Amlytial Services. Inn

900 GsminiAvunue

Huul lnn .  rxmsa

Tel: 713-488-1810

Fur 713-488-4561

April 05. 199'6
Rqaort ac.: 00050579

Section c Page 2
unsure num nscovenv

SAMPLE ID:

4

N 28 $*lpL5 DIG: n4zsuuo

3
SVDAZH GC/MS Volatile: Sus-rogatas (960)

blrulofluorohenzene
Dibraofluoro-than:
Toluene-G

99

106

91.

4

REPORT OF LABORATORY ANALYSIS
Thannoon ume no Ba vunwauead. mage in nm

wiihctltitllwlililfl¢:¢l\lol\!dPleeAI\!ly!ialS0!viesl,ln;



Pace Analvtinal
Plc! Anllyiiul Sewieas, mc.

900 Gemili Avenue

Hamm, TX77058

Ta: 713-4as-1a10

Fax: 713-488-4661

April 05, 1996

llqaort lo.: 00050579

Section D Page 1
LAloaArclv cosmos. suns nscaveuv

q

sATin IO: w h o SAMPLE ID: H366373

o v e n Volatiles by 8260 ° Subtitle D
1,1-Diduloroethene

Benzene

Chlorahenzcne

Toluene

Trichloroethane

99
109
117
110
107

-

-

-

Q

an

:Area NO: 61886 sawn: IO: H366669

ovrcw Volatiles by 8260 Stbtitlt D

1,1-Dichloroethene

Benzene

Chlorobenzene

Toluene

Trichloroethane

99
109
117
110
107

-

u

9

0

0

REPORT OF LABORATORYAIINALYSIS
Thnnpanuuunaulnplnuuau,¢»n=up¢'m1uu.

wiihoutthewrinaneonlantorfpleeAnlly1iaIServieu,Inc.



Pane Analytical

serum suns: PArA

Apr i l  05: 1996
l q a or t  l o . : 00050579

Section E Page 1

PleeAnalytial sqrvigg, in¢.
sao Gemini Avenue

Hamm, TX nose

Tat 71a-4aa-1810

. Fax: 713-4as-4s61 •

TEST

¢¢¢¢ ¢¢C0CUQiG000DUD99 DQQQDtbUQtD¢tbQ¢¢b¢¢¢D¢¢b¢h¢¢¢¢D¢¢000000D!-¢¢¢

BATCII IO: 61756 SIMPLE lIe:. 8366374

ovr oa

Mn.
W/L
van.
U!/L
vo/L
W L
q/L
W/L
w/L
q/L
W/I.

V ol a t i l es  W 860  -  S u b t i t l e  o
1,1,1,2-Tetr adulor oottl ln
1,1,1-Tr idmlor oethln
1,1,2,2-Totradnlorocthulo
1,1,2-Tr ichloroethlne
1,1-Diehlor oothlu
1,1-Dichloroethuu
1,2,3-Triehloruplwponc
1, 2-Di br u l o-3-d l or upr ep l n
1,2-Dibr ethlne
1,2-Dichlorubenzsne
1,2-Dichloroothane
1,2-Dichloroprcpuue
1,4-Diehlorobeuzume
2~lmu1one
2-Chloroethylvinylethcr
2-nexwane
4-methyl-2-pentanaru

Ia/L

Acetone
Acryl Oni tri Le
Benzene
Brouuoch l or thane
Braludichlor thlne
Branoform
Bran- thnne
Car bon aisu l f i a
Carbon tetrachloride
Ch lorobenzene
Chloromethane
Chloroform
Chloranethone
o i b r ¢ ¢ ° d \ \ ¢ r m » ¢ h -
Dibr thu\e
Dichlorodif tuor t h l u
Ethylbenzone
lodonethone
Hethylene d\lol-ide
Styrene
Ten-achloroethene
Toluene
Trichloroethane
T ii ch l prof luor thane

<1
<1
<1
<1
<1
<1
<1
<2
<1
<1
<1
<1
<1
<5
<5
<5
<5
<5

<10
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1
<1
<2
<1
<1
<1
<1
< 1

Ia/L
UI/L
Mn/L
Ia/L
ls/L
w/L
W/L
w/L
Ia/L
\-U/L
Ia/L
UP/L
ls/L
*-I/L
UO/L
ac/L
UI/L
us/L
l-u/L
UI/L
W/L
Ul/L
Ag/I.
l l /L
Ia/L
W/L
q/L
w/L
u m

REPORT OF LABORATORY ANALYSIS
Thisngaonaaulnanm1pmuuens,magnum,

wnhmnmewnmne=f»uuapl¢»Amtys¢»lsuvl¢u.nn.
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Pane Analvtinal
Plea AlWytiai Services. \nc.

900 Gemini Avenue
Homma. TX 77058

Tel: 713-488-1810

. Faac 713-488-4561

l

April US, 1996
Report lo.: 00050579

Section E Page 2
:rum sun: PArA

99#ODDhit¢¢¢9¢¢¢0899:¢¢¢¢¢¢¢¢hD¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢DDI¢¢¢¢¢¢¢¢ln¢¢¢¢»¢¢¢¢»¢

¢¢¢¢¢¢¢¢¢¢¢:Qui¢¢¢¢0¢¢¢¢»¢¢¢¢¢¢¢¢*¢¢Q00¢¢¢¢*¢Q90l¢q¢¢¢9Qc¢¢0¢¢¢¢l»¢tq¢¢

~Vinyl acetate
Vinyl chloride
Xymenes (total)
cis-1,2~Dichloroethlne
cis-1,3-Dichlorupropame
trans-1,2-Dichloroethuu
trans-1,3-Dichlorupawpene
trans-1,4-Dichloro-2-butene

<2
<2
< 1
< 1
<1
<1
< 1
< 1

ac/L
UI/L
w/L
in/L
U9/L
UI/L
Ag/I_
ll/L

sArcn NO: 61886 smpLs UD: ns666n

ovTcw Volatiles by 8260 - Subtitle D
1,1,1,Z-Tetraduloroethane
1,1,1-Trichloroethane
1, 1 ,2,2-Yetrndlorocthlne
1,1,2~Trichloro¢thane
1,1-Dichloroethuu
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2-Dibrono-3-chloraprupnne
1, 2-Dibrmoethlne
1,2-Dichtorobenzene
1,2-Dichloroethane
1,2~Dichloropruplne
1,4-Dichlarobenzene
2-Butanone
2-chloroethylvinylether
2-mexanone
A-methyl-2-pentanone
Acetone
Acryl Oni t rt Le
Benzene
Branch l or thane
Brounodichlorunethene
Bramoforn
Bramunthane
Carbon dl sulfide
Carbon tetrachloride
Chlorcbenzene
Ch l oroethene
Ch l orofom
Chl oronethane
Dibrmchlormthene
D i bromcnuethene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<5
<5
<5
<5
<5

<10
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1

w/L
w/L
W/I.
Ia/L
w/L
U9/L
Ia/L
U9/L
w/L
Ag/L
Ia/L
um
us/L
Ag/L
UP/L
w/L
w/L
Ul/L
W/L
Ag/L
Ul/L
Ag/L
Ia/L
W/L
vo/L
U!/L
UP/L
U9/L
um
q/L
Ia/L
W/ L

REPORT OF LABORATORY ANALYSIS
Thisnpenununabolwru4ueod.¢=w=lptinnlli,

withoutthewvittanecuaolndP\eeAnafytiellSewien,Inc.



1

. Z - . ;

Pace Analytical
PI==! A www s¢~u=»$, mc.

900 Gemini Avenue

Human. TX 7709

Ta: 713-488-1810

Ap r i l  0 5 ,  1 9 9 6

R u p e r t  l o . : 00050579

Sect io n  E  Pu n  3
serum num: oA1A

¢¢¢ ¢ ¢ l ¢ ¢ ¢¢¢¢¢ ¢¢¢¢¢¢»¢¢-psn bb¢¢¢ ¢¢¢¢¢¢¢¢¢¢ ¢¢¢¢ ¢¢ ¢¢ ¢¢¢¢¢¢¢¢¢¢¢¢¢»»¢¢ »¢v¢s»¢¢¢»¢ooQ¢

¢ i$¢¢59999DDDD 00¢¢¢ ¢»¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢ggggggqggqggqgqgggqqq

Di d u l or od i f l u or e - th u !
Ethylbuszanc
Iodunthana

< 1

< 1

< 1 .

<  z

< 1

< 1

< 1

< 1

< 1

< 2

< 2

Ia/L
uh/L
vIA
al/L
U9/L
ugh
Mn

l e thylwc ch lor ide
Styruie
TetrndUoroothuu
Tohnnc
Tr ichlorcethun
Tr ichlorofluor t h u n
Vinyl  acetate
V i r a l  d \ l o r i h
Xymenes (total)
cis-1,2-Dichlorocthuh
cis-1,3-DidNar opr epen
tru:-1,2-Diduloroetheac
tru:-1,3-bichlorcprcpane
tr nr s-1,6-Dichlor o-2-huts!

< 1

< 1

< 1

< 1

< 1

< 1

1-sn.
q/L
w/L
Ia/L
q/L
I-U/L
ti/L
Ag/I.
W/L
4/L

1

REPORT OF LABORATORY ANALYSIS
Thisnponanalnahanplo¢uen4,¢uu=qnil-uful,

wi01outth¢wr1nlneoulo1ndpaelAnavyli¢nls¢~i¢q,l04



' Pace Analytic¢:al

YEST
ems uErEnnnlA'rml

unix win w MATRIX sir: BUPLIUTE DATA

ms n o
nEsuL1 ussun . a n s

ms PCT use PCT

u m ICVRY ICVIY

April 05, 1996
Rupert lo.: 00050579

Section ll page 1

Pies Analytical Services, Inc.
900 Gemini Avenue
Houston. TX 77058

Ta; 713-488-1810
. Flac 713-488-4661

4'

wen IIO: 61753 SANPLE IG: 0424875

ovvw
30.1.
32.0
35.4
29.1
35.1

9./.2
13.1
13.a
29.3
6.29

83

91

102

98

93

76
Volatiles in later
1,1-Dichloroethene 33.4
Benzene 36.6
dnorohenzene 40.6
Toluene 39.1
Trichloroethane 37.4

ID us out  of  blue due to l td- ix inter ference.

Ag/L
w/ L
vo/L
W/L
l1/L

to
88

REPORT OF LABORATORY ANALYSIS
. T\inn°ndnlnahan¢=f¢due1d.euu=apnnfua,

wuthounhewrineneol~aemdPleaAnavytiealServiees. Inc.
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McKenzie
L A B O R'A 1-03-1 € S

3725 E num Ave
Supple one
5hm8ix 4 85043
Vast 163° 4'G-J°S5
=Ax.. (6;2=4l0-C755
ADHSLuconse AZ 003-

Malcolm Pirnie, Inc.
Arm: Tim Francis/MPI
432 n. 44th St., #400
Phoenix, AZ 85008

nm Sampled:
Dare Received
Dame Reported
McKaune I D
Project No
Project Name

19 Mar 96
20 Mar 96

: 09 Apr 96
. . __' E96-2703

. .: 2602-002

. : G i l a  M d

CHS!!! Idenwti5cation: MW I s

Parameter Result MRL EPA Method
Date

Angdyzgd

Metals. Total
Alimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
I ron
Lead
Manganese
Nickel
Selenium
Silvcr
Thallium
Vanadium
Zinc

Ins/L
ms/L
ms/L
m s/L
m s/L
m s/L
ms/L
mafi-
m s/L
ms/L
m s/L
ws/L
ws/L
m s/L
l==»8/L
m s/L
ms/L

<0. 10
<0. 10
0.26
<0.05
<0.02
0.05
<0.20
<0.05
18
<0.10
0.75
<0.05
<0.10
<0.05
<0.20
<0.20
0.11

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0-10

_ 0.05- -
0.05
0.10
0.05
0.20
0.20
0.05

200.1
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
0 4 Apr 9 6
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
`03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as Cac03
ms/L
ms/L
m s/L
m s/L
ms/L
S.U.
ms/L
ms/L
m s/L

mhos/an
m s/L
m s/L
owls/L

240
99
1,400
5.6
15
29
8.0
<0.005
19
1,000
6,150
940
4,000
<20

5.0
0.10
5.0
0. 10
0.20
0.10
N/A
0.005
1.0
0.50
1.0
5.0
5.0
20"

9

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120.1
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
25 Mar96
20 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26Mar96
22 Malr96
04Apr96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination ofWar¢r and Wastewautn, 18th Edition, 1992.
*Increased MRL due to matrix inmcrfcxruxoe and/or necessary dilution.

,// //* 0411
Maya circ lnorgaxxic Lab Manager

Mpl2703.Doc/m con1=mzn'nALAnn PRIVILGH)

LM



as

MCKENZIE
L A BO R AT O R I E S

3'*s : Azania Ave
Sure One
°"5Gr'ln RZ 8594;
vo::e i6"2» .ro-e2e=
FAX (6281 475-0755
ADHSuclnsi AZ cos-=

Malcolm Pirie, nm.
Arm: Tim Francis/MPI
432 n. 44111 St., #400
Pham Az s50os

Dm: Sampled:
nm Received
Dare Reported
McKa1z:le I D

Prqea No
Project Name

19 Mar 96
20 Mar 96

: 09 Apr 96
. •  . : E96-2704

4 .1 2602-002
. : Gila Bend

Clean Idenlti icationz MW 3 s

Parameter Result MRL EPA Methqg
Dame

A'u0lid\@

Meals. rural
A m w a y
Arsauc
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
Ins/L
ms/L
ms/L
ws/L
ms/L
ms/L
ms/L
ws/L
ms/L
ms/L
ms/L
ws/L
msfL
m8/L
ms/L
Ins/L

<0.10
<0. l 0
0.77
<0.05
<0.02
0.07
<0.20
<0.05
35
<0. l 0
1.1
<0.05
<0. 10
<0.05
<0.20
<0.20
0.12

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10

_ 0.05- .
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.1
200.7
200.7
200.1
200.7
219.1
200.1
200.1
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1

03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
04Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
niu»a1¢n~1iu1t¢-n
p H
Photo]
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

230
220
1,600
5.6
22
28
7.9
0.026
14
1,100
6,530
1,100
4,300
64

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50

mg/L as CaCO3
ms/L
Ins/L
ms /L
mafi-
ms /L
S.U.

msfl-
ms /L
ms /L

l.mnhos/an
ms/L
Ins/L
'ws/L

1.0 A
5.0
5.0
20"

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.7
120.1
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
25 Mar96
20 Malr96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26 Mar96
22 Mar96
0 4 A P f 9 6

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Wamer and Wastcwaxer, 18th Edition, 1992.
*Increased MRL due to mania inmerliexenoe axed/or necessary dilution.

¢ / / 4 Q M Q J
Maya W1¢k, Inorganic Lab Manager

m1pl2103.uoc/m conrmawruu.Annmvn.can

Hail;



MCKENZIE
L A B o R A T O R I E S

3725 E Asama Ave
Suns One
°noenn AZ 85042
VC:¢G 46J'°' 4̀ \'J-828°
FAX. i602l 470-€."'~E
ADHS cense AZ ce3-=

Malcolm Pimic, Inc.
Ann: Tim Francis/MPI
432 n. 44th St., #400
pp°==n= Az s500s

nm Sampled:
Dale Received
Date Rwoned
McKmzxc I D
Prqea No
Project Nam:

l9Mar96
20 Mar96

: 09Apr96
. . .2 E96-2705

. .: 2602-002
1 Gila Bend

Client Idemiiication: MW 6 s

Parameter Result BLRL EPA M¢m<g
Dare

Analvzd

means, To
Annnpny
Are mc
Baxilmn
Baylliluu
Cadmium
Chmunium
Cobalt
Copper
Iron
Lead
MIl18='llI°=¢
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
me/L
ms/L
has/L
msf l -
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
< 0 . l 0
0.68
<0.05
<0.02
0 .08
<0.20
<0.05
52
0 . 14
3. I
0 .07
<0 . 10
<0.05
<0.20
0 .78
0 . 1 9

0 . 1 0
0 . 1 0
0.05
0.05
0.02
0.05
0 .z0
0.05
0.05
0 . 1 0
0.05
0.05
0 . 1 0
0.05
0 .20
0.40*=
0.05

2 0 0 .7
200 .7
2 0 0 .7
200 .7
2 0 0 .7
2 0 0 .7
219. l
200 . 1
2 0 0 . 7
2 0 0 .7
2 0 0 .7
2 0 0 .7
200 .7
2 0 0 .7
2 0 0 .7
200 .7
200 .7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
04 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr  96
03 Apr 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
mum/nimw-n
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
ans/L
1148/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

mhos/cm
ms/L
ms/L
ms/L

230
510
1,700
4.8
62
30
7.6
<0.005
16
1,100
6,920
1,400
4,600
<20

5 .0
0.20"
5.0
0 . 1 0
0 .20
0. 10
N/A
0.005
1.0
0 .50
1.0
5.0
5 .0
20°

SM2320B'
200.7
325.2
340.2
200.1
353.2
150.1
420. 1
200.7
200.7
120. l
375.4
160. 1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
25 Mar96
20 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26 Mar96
22 Mar96
04 Apr96

MRL : MinimumR-¢P°f¥i118Limit
'Standard Methods for the Examination ofWaler ad Waszewaxcr, 18th Edition, 1992.
blncreasedMRL due to matrix inxerfemenoe and/or neeasary dilution.

7//44{l4_
Maya wick, Inorganic Lab Manager

MP!2703.DOCJ\'n

5

conrmztrr1AL4nnln1vn.czn



MCKENZIE
L A B o R A T O R I E S

3725 E Athena Ave
Sue!! one
°N¢¢'\n AZ E58-1;
Von cs. 16G2\ 4'5-C285
FAX i6C2- 4Ta~c°ss
ADHS cense AZ C284

Malcolm Pirnie, Inc.
Arm: Tim Fxalncis/MPI
432 N. 44th St., #400
Phoenix, AZ 85008

Dm Sampled:
Date Reedved
Date Reported
rocK:nzle I D
Project No
Project Name

20 Mar 96
21 Mar 96

: 09 Apr 96
. . . : E96-2738

. ..1 2602-002

. : Gila Bend

Client Identification: MW 4 S

Parameter R4s\1lt h814 EPA mega
Dare

Ayala:z§

m a s s ,  m m
Anunm y
B l a n c
Baximm
Bayllimn
Cadmium
Chgggnnjum
Cobalt
C°vp¢r
hum
Lead
MF"8=°°5°
Nickel
Sclaxium
Silver
Thallium
Vanadium
Zinc

w\sfL
mis/L
ans/L
m8/I .
wel L
m s/L
m s/L
m s/L
uwsfl-
ws /L
ms/L
m s/L
ws/L
me/L
ms/L
ms/L
ms/L

<0.10
<0. l0
0.11
<0.05
<0.02
<0.05
<0.20
<0.05
7.2
<0.10
0.19
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05. -
0.05
0.10
0.05
0.20
0.20
0.05

200.1
200.1
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.1
200.1
200.7
200.1
200.7
200.1

03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
0 4 Apr 9 6
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96

Non-Metals

Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conducxanoe
Sul&ile
TDS
TOC

nag/L as CaCO3
arms/L
m s/L
m s/L
ms/L
m s/L
S.U.
ms/L
m s/L
ms/L

pnnhos/an
m s/L
m s/L
ws/L

250
30
690
8.4
14
16
8.0
<0.005
7_5
740
4,210
540
2,700
3.8

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0 .
5.0
5.0
2.0b

SM2320B°
200.7
325.2
340.2
200.7
353.2
150. l
420.1
200.7
200.7
120. 1
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mzlr96
25 Mar96
03 Apr96
25 Mar96
21 Mar96
28 Malr96
03 Apr96
03 Apr96
22Mar96
26 Mar96
22 Mar96
04Apr96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination ofWa1¢:r and Wastewater, 18th Edition, 1992.
"Increased MRL due w matrix inmerferumce ad/or necessary dilution.

4 0 a' . QMm
Maya wlclg Inorganic Lab Manager

MpI2703.Doc/m conrmz1mAx.Annmvn4:n>

Una:
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MCKENZIE
L A BO R A T O R I E S

3725 E Atacama Ave
Sure Ono
° ho¢m L Az B5D4C
Vczce. 16G2\ 4'D-0285
FAX: fsozt-  . ro-o'ss
ADHS Lnaense AZ 003-1

Malcolm Pimic, Inc.
Attn: Tim Fr:-nuds/MP1
432 n. 44th SI., #400
phoenix, AZ 85008

Dm Sampled:
Date Received
Date Reported
McKa1z1¢ I D
Project No
Project Nam:

20 Mar 96

21 Mar 96

: 09 Apr 96

. . .1 E96-2739

. - .: 2602-002

: GilaBad

Client Idcntiécation: MW 5 s

Paramctet Units Result MRL EPA Method
Dare

A4U13l\'@

Metals. Total
Amimcny
Arsenic
Barium
Belryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
ms/L
me/L
ms/L
m s/L
ms/L
ms/L
m s/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
me/L

<0.10
<0. 10
0.15
<0.05
<0.02
<0.05
<0.20
<0.05
8. 1
<0. 10
0.20
<0.05
<0. 10
<0.05
<0.20
0.21
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05. -
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.1
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
04 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals

Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
msfl-
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

l.lmhos/cm
"n8/L
ms/L
ms/L

250
83
1,400
7.4
17
28
7.7
<0.005
6.5
1,000
6,150
860
4,200
<2.0

5.0
0.10
5.0
0.10
0.20
0.10
N/ A
0.005
1.0
0.50
1.0
5.0
5.0
2.0b

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.7
120. 1
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mat96
25 Mar96
03 Apr96
25 Mar96
21 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Malr96
26 Mar96
22 Mar96
04 Apr96

MRL = Minimum Reporting Limit
'Standard Methods for the Maminahm ofWate1° and Wastewater, 18th Editiw, 1992.
"Increased MRL due to matrix intedintnce fund/or necessary dilution.

34 9444/.
Maya wick, Inorganic Lab Manage

MPI2703.DOC/m

I
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MCKENZIE
LABORATORl e5

3725 E Auauua Ave
Suxze Om
°noenlx AZ 85848
Vslee (6S2\ 478-0285
FAx. ¢6:r>= P 0 - F 5 6
ADHS License AZ 0034

Malcolm Pirnie, Inc.
Atm: Tim Francis/MPI
432 N. 44th Sr., #400
Pllwlirz AZ 85008

Dex: Sampled:
Dare Mina]
Doe Reported
McKa11oc I D
Prqea No
Project Name

20 Mar 96
21 Mar 96

3 09 Apr 96
. . : E96-2740

. .2 2602-002

. : Gila Bald

Client Idenmiticarionz MW 2 s

Paxamacr Result MRL EPA Method
Date

Analyzed

meals. Total
Aimmpny
Arsauc
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
lm
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
ms/L
arms/L
"ms/L
ans/L
ans/L
Rf-a/L
Ins/L
ms/L
ms/L
»n»8/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
< 0 . l 0
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
2.2
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0 0 5
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200,7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.1
200.7
200.7
200.1

03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
04 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96

Non-Metals

Calcium
Chloride
Fluoride
Magnesium
Nitrate/nitrite-n
pH
Phenol
Potassium
Sodium
Specific Conductance
Sol&Ie
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
Ins/L
ms/L
Ins/L
S.U.

1n8/L
ans/L
ms/L

mhos/an
Hua/L
me/L
Ins/L

260
55
1,500
6.6
18
27
7.7
<0.005
6.1
1,100
6,690
1,100
4,400
1.8

5.0
0.10
5.0
0.10
0.20
0.10
N/ A
0.005
1.0
0.50
1.0 A
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.1
120. l
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
02 Apr96
21 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26Mar96
22 Mar96
04 Apr96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Waxer ad Wastewater, 18th Edition, 1992.

/ g49/4J}/
Maya qjédwlck Inorganic Lab Managezr

MpI2703.Doc/m oonrmznnALAnn nuvnnxm
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MCKENZIE
L A BO R A T O R I E S

3725 E Atlanta Avg
Su'!€ One
P!"'¢€Mx AI 853-if
\was ¢a::..:*£'--C255
=4x. Se.; -="a-c'5e
A9'-ES :cense AZ 023-=

Malcolm Pirie, Inc.
Ann: Tim Francis/MPI
432 N. 44th St., #400
Phoenix, AZ 85008

Dm Sampled:
Dare Received
Dame Reported
McKeuzle I D
Project No
Project Name

19 Mar 96

20 Mar 96

: 09 Apr 96

. . .: E96-2703

. .: 2602-002

. : Gila Bend

Chan Idcutiicationz MW 1 s

Parameter Result MRL EPA Method
Dm

Analvzed

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper'
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
I n s / L
m s / L
I n s / L
m s / L
m s / L
m s / L
m s / L
m e / L
m s / L
m e / L
m s / L

<0.10
<0,10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
0.20
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

04  A p r96
04  A p r96
04  A p r96
04  A p r96
04  A p r96
0 4  A p r9 6
04  A p r96
04  A p r96
0 4  A p r9 6
0 4 A p r 9 6
0 4 A p r 9 6
04  A p r96
04  A p r96
04  A p r96
04  A p r96
0 4 A p r 9 6
04  A p r96

Non-Metals
Calcium
Magnesium
Potassium
Sodium

ms/L
ms/L
ms/L
me/L

40
9_7
17
640

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Apr96
04Apr96
04 Apr96
04 Apr96

M R L = um Reporting Limit

I_ a _QM/
Maya Chadwick, Inorganic Lab Manager

Mpl2703_Doc/m conrmzrrruu. AND PRIVILGED

Uilits
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MCKENZIE
L A BO R A T o R I E S

3725 E Auanla Ave
Suns Due
°noemx A: 85040
Voice ¢6::. 470.8285
FAX (632- 470-C?S6
ADHS cense AZ cos-=

Malcolm Pimic, lm.
Am Tim Frants/MPI
432 n. 44m SL, #400
Phwlill. AZ 85008

nm Sammplent
Dime Reedved
DameReported:
McKunlzie I .D.:
Project No.:
Project Name: G i

19 Mar 96
20 Mar 96
09 Apr 96
E96-2704
2602-002
Gila Bald

Clint Identification: MW3 s

Paramder Result MRL EPA Method
Date

A6\N2l\'@

Metals. Dissolved
Arlwnvnw
Arsaiic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

1n8/L
ws/L
ms/L
11°»sfL
ms/L
msfl-
ws/L
ans/L
1v)s/L
ms/L
ms/L
"Is/L
ms/L
ms/L
ms/L
ms/L
ws/L

<0.10
<0.10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
0.09
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05

- 0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
200.1
200.1
200.7
200.7
219.1
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Apr96
04 Apr96
04 Apr96
04Apr96
04Apr96
04 Apr96
04 Apr96
04 Apr96
04Apr96
04 Apr96
04Apr96
04 Apr96
04 Apr96
04 Apr96
04 Apr96
04 Apr96
04Apr96

Non-Metals
Cadmium
Magnesium
Potassium
Sodium

ws/L
ws/L
ms/L
ans/L

45
10
9.1
1,400

0.10
0.20
1.0
0.50

200.1
200.7
200.7
200.7

04 Apr96
04 Apr96

04Apr96
04 Apr96

MRL = Minimum R¢p°11iH8 Limit

I

Marja c Inorganic Lab Manage

MPI2'703.DOC/rn conrmn~rruu.Ann nuvnszn

1 4



saulunna so mama - N Q - D r

?+.v*#N * a 'up >*
o°Ql vi '<

S\°rvh1l P* ><

$4 *I c f s

w°~=+' '$I"+"V' »

| -n
m

c
soz
2
w

81

9 -

I
0 3 l'l"3~ 60/'IWIYV3 ><

(rel) ml m slvzvw ws e mu
sseww xuexmwa Awvua SL 8l-LL

(Z'Z09/V809/VZ09) s9lguloA VMGS

swouezs Mzpuooag VMCIS

8P12DUUIS Mempd VMGS

0 9 1 2 X
(ovz8/va9) ams svuuvmo 81a810A

(01z8/9z9) so/as sznuemg alggl0A-!wag

"-.

(un8 / n9 )  s a rnv us u  s wuds oudoue t hn M

(LS18/919) 89D!°!¢lJ0H D918U!J01ll0

(L809/809) sapgagsad au.uoluooueGJ0

(LZ08/209) suoq1e:)o1pAH ogeul01v

(1308/109) suoqJe:>0.lpAI4 P319U.U0ND

(LZ09)3XJ.8

(ZV raw/ re) su0q1eao1pAH l.IJl'\8l0.l]8d

V\

w
>
<
4
M.

2

F

z
w
a
<
z
<
s
v-u
nu

o
mQ.

21

8

x

C-, v
~4
s

3
v u~ 'so

\- =~=\

~.a r u m

2  ' 4 - l N

d 8 ; < 5
A
g

LL
- ` x

2a
c

. -

$5

3
Q.
2

Q

6
.1
:Jm

Q
°5
" <-1

M .>T L
as
cm
u.l

Q
Q
<

_s 3

5

5
:  ' C

>= Mz  I a
< I ag  moo .Qca <

z
Q
S
. z

§

z
w
Q5
z
3

'E
§
2
9

2
Q
5

¢ `
l ( \
r"~
(13

Q
oz

.-4

'3
. J

2
\9'

5
E<z 2

J
'Z
6

\
2
6

2
CO

?
QS

7 3
LE

u
_1 -

Q
Awe4-

Q
,q 1 0

1 -
Q
vs
~a

fa
n
J 8Q

'vs
Q

<1
on
4

Q
us
6

,lg
<
Q

*al
o
6*
c *

4,g*

'a

if*

8-
4

M

a t
e

g r

aLD.
N
r N

b l
c>

a \

~b

o
»-4.

.-'\

S~
5fs

\9
e~
qr'~

El
\5`

4

48

'<T.

1n.I
5
4\

-<5
Ar

<
o
>

;

a
a xi "8_

r

•

w
i'A.

an
- a Q

0
¢

J
u

al
a

*Q l 'L
' : -

2
I a. J
a .
s
s

48
pA
3
2

UP
us
3
<:

VI
. A

é
z

VS

i f

3

*4
if'

3
-z

MC

Fe

3

VI
re

v i '

tO

2
~z
v

76
A

>
e

c g

8

5

E

.
ca

asQ
u
2nuuu¢

5

s
8

43
o

3
3

g E
N

5;n

u

s
5

z

g
r=

5
n
o

E
L?
ea
E
o
r.:

.
N

asQ
Qso
aIaQIa

3
s:

6
§
E
.PIa

2
8

E
8
§

§
aE
8

5:a
a
Luz
2=e
E
mu

9
Ex

v s

_i

ft

2  (

3

\/7
59
£0

_ v
1
T*

'o
7

Q -

3
g t

6

5 1

Q

5;Q
Ia
>_u
Ia

o
a

EQ

A
ngr
%\F

_9
4 -
s£ :

gm

§
` ¢

I :
S

E
4
2
8 4 3

E
3

| -
4-Ia
nu
Ia. |
Q .
s
<
an

2 > n

_

z
2
m
5
<

up
1
3<
l..u

E
MJ
r -

z

v -

E
g o LIE

< as
v -
w

z

ca
9

I
2u
8
4
a
z
co
Q
E
c
¢
2
z
E
's
E
8
's1
¢
2zH-

x
LIJ
L U

cyN

Q
Q

Q
N

M
sw-
>-
e

- 14
s

g
~<.
~\.

4
a

5

`3

f *

J

9

:JSm
I a

5
3zoQ
L Eo
6z
2'
| -
o
r -

m
. 1
<
H Jm
>-Qo
o -w
Q
u .o
E<
Q

03
3I -
E
ou.:
zLU
Q\.u

z
2|-<
Smo
5|-o
8zL

<8
'J
'n
Q
4
N
es
o-o
H J

3za.

q

5
.s

9
8z
0 -
Q
HJ

3
x
a .

d

QD.

8 '
>
ca
wo.
a
cm

<0z
2
0 -Q3m
cm
E
..|<(D
Q4
Q
Q
l . u
_ Ja.
S<co

z
x
4-
u.l
1

8N
z
I ax
o
2
m

_'I<
2
o
3
»=
is

4=r

R
4

I

818_-

3
8s

N
8
sf.

\a
6
<>
N

M

ii*<Q

3
O
o
C
cu

. c
L )

LJ\|_
Zll

UP

w

m
>
so

' o

8
»
o
-
11

2
E
2
s

CC
O
I -
<

LL
<
_J

.J

' c
9

E
8
. 2

8
§
8
aE
.2

3
5

. 3;
5a.
8



| -
on
w

e
Ia¢
2
2
3<

saanwuuuasonaauuua el vs

w; _'' *AW r l ><
a 1.'e

s m? we

~r + v.r 4,(/ -ml/ -ng

'x-rnVu/)>'/YL
»4/I/'L' I 87V4.9W/ vU'/=

\ (ow a'|01 Au slaw V80889q.l_
savvy wéannva Ilw.°.ua El oq.1.

(z'z09n.<.:0s/v0ns) sqgqol\ VMGS

sluzpuqg412900998VMGS
sruvnvvzs A.leu.lyd VMGS x

097'•
(0738/VZ9) SW/US srnuwo 9|gzloA

(0128/SZ9) svvse sagueMg alp,210A-!wa$
_-.~

(wlsms) sansvusaa 212uds0ud°u2D10

(1918/919) sapgagqJoH WIBUUUIUO

(L808/809) sapgagsad aupolu0oue610

(LZ08/Z09) suoqJeoo1pAH agewmv

(1a08/109) suoq1ea01pAH weuu01uo

(Laos) 3X.l.8

( i v r aw raw)  s uoqJ eoo4pAH  mnanmad

9
Q

£

2̀
3<
\ l '

€
\_

IH
cs
<
<
s
| -
nu-1
m
a.

QS
O

II

3
:
5
1

'.'1

UO
u
4

s

. 2 ;N
< '

`
\ J*

_:-

J
sNi
o
J

p.
v

Q

x

~./
7

-
4
4V

9 9 <;
cm
I a
LU
Z
Q
Q
<

6
P -
.4
d

c .

$:
<=
o .
E
D

3n .
E
o
u

Ia
Ia
w

D
<

Lil
e

v
2

4
2
a s

A

g§
s
3
z

3

§

8 f "
( \

~;
f*
f r̀-A

5
E
E

3
6

3
\'>`

a
Ls

2 2 7
G

3
el

1
<5

nu
z a

8
o
vs

o
M
c-
o

o
M
o~
~o

c
FT
o

8
°6

a
.Ra
. r

4
am

- r
A
f n
1 '

Ia
' i
Q

4
r.~

<1
N

v

as

o
i s

(Rx

4
e~`/\'
vN

F*

QN
'a
~.

~nw\
5

as

faN

~a 32
3
M

.as~
4
N

E!<
c

>

$4
8

N
L Q
r.*

6'
I

"Q
c

1.
F

*

x
5
u

o
7

-s
8

» -e
-L
-1

s
Q-

q
4

I s Er
Wu
-

Ur

*°
.1 .8 l

8§
`7 ~ 7̀

+
3

W
' r

2
2

'fu
. 4

2
z

v;
=r-

2
E

V)
T

1
z

W
m

3
z'

~4

3
1

~n
\,.

3
2

3
E

In

Lu

g

I

i

3 §
§

so
m

u
_>Ia
u

g

3
g §

g

•

\

..
;

0

Ar

8

5
3. E

~°

5;S
u
?.wuLuz

E

g
3
2

i i-n
a

E
E
a

,
1~

*xv
§

E

° n
u
>
H

.2

4 -

{
7 .

E

5 L
° z

s :
a
a
w
_>
Lu
o
m

£3
3

o -
>
6

5  . .
N

s

~8
..»3

58Evy

Q)

'

~a
_>¢
Q

E

»
N

s:Q

. a
w

3
.
.»>-n
Q
w

2
5
5

mo
Ia

m
- J4z<no

,n2>

g

I|-

8 8 ua
2  3

34.
5 3

E

as

E

g
258

etz
w
3
Ezou
u .o
62
2'
r -o
r -

m..|<u.lw
>-Q
o| -cm
o
u .
o
E
<
o

8
s
3
Du.l
2HJQIa

.4

I -

E

2

E
3
8

HJ
HJ
3
1-

N
r ~

'é~».
1

g
5

g
73
»
94
<1

1

4

=a

3
S

<
w

n

J

my
'aw
°  4
8

IaQ

N

I a
cc~4

.1

§
1 :
o
5

s

`
_ _
~l

2
N
'vs

oQw~
4 :
w .
\'1

2
=
2

-
§

.Lu
3
s

N
o
9
N
Eu
o
N

3
83E

is
7
*u
fa

6

g
E

§
6
1

S'>
Q
wQ.
&z
w

mz
Q|-u
z
| -Ia
E
2'
§
be
a
w. 1a.
EIa

z
| -
BJ
z

g
Q
s
3

8

\9
\ \

N

;-5'
<
Q

>
' c
O
cm
3
<.>

o
C
m
.c
c.>

J r

J
an>
Eu'o
8
aa:n

3 8
38,3
8 :
':§ c̀s88 as

43

-

<
r
D

D
¢

J

D §
8
9.

3̀
i

-2
3

3g
gg



'v

r
1

s
e

3<

son
a
an

9
e
5

g

g
8

3

3
z

3 8
§

u

s:Q
u
_>Ia
Ia

3. 3'ao

s
2
2
§
4 E

>x'V+°N \p~l,'
-s 'o 1. x

15'I°"""'I
'ml

I
1

) SCI-/qv/vv >\l\*vV '9 m .
I

t~~°» ' so-vl
w+317 KI' *..nlrs$q ' $1\

1 >< ac u
N

s:Q
a
w

2
5
5
w
s

_g £9
n

E
.8
5

8E

.
N

s:
m

m
zw
u

8
3s=

*'5
i\xQ

g

\

L *
8

' E
o

N

*Q
v i

\ ,

:

.§\

§

(ow a1a1 Aq slow ws 8 mu
snuvw 1UW\l|°d Awvua St WJ.

(z'z0sn°sosn'z0s) salggloA VMOS
swvplms Asepuoaeg Amos

SPJUPUUIS A1ew.ud VMGS

077 54
lovz8wzs) sw/as8040801091u210A

(0128/sa9) ams soguefug alg1eloA-!wag

so
a
n u

2
a
5
. . |
I az

s 5

3
*3

E t
e

8 9

3.
8

4 -

58
gr.

so

Ia
2Lu
Ia
m

3l=
B'ao

8
£
2
E
a E

(name) svulausaa a12udsoudoue0.»0
(19 L8/9 LQ) $8P!5!4J9H pa13u;_l0ILI0

( L808/809) $8P!0!1S9d 9U!10luooueDJ0

(Laos/au9) suoq1eao1pAI.l agewoxv

(1a08/109) suoq.leao1p/KH n=1eu.u01u:)

(Laos) 3x.lH

(Zv raw/ raw) suoq1eao1pAH Lllll8l0J13d

_

m.
unu

- J
a .
s
w

N fa
2

Ly- l~ _
_ |o

z
H
m
E<

HJ

E
<m
upo.
2
l.u>-

| -3 »

3 3

w
'é"\a.
J

dl
Q

I
2
8
3E
33
g
E
58
E
3
§
3
E
z
2E

: ¢
H J
u. l
z

2

1
v
,4
J .

8

-f\a
1

?
<

9

8'
s
E
E
oQ

- 4
~<.
4

.r
n

_,A

gr

»-4
4-

3
lx

g
l~
e
u<z<s
| -Q
8zn.

G
2 ~

\18o
:*°2
5:

u

'Ga
a

4

é9

av

_pa
4-. A

4
- s822

7 8

H

2
E
J r

s:5 3 co
: 8 8Q= '  o  Q
Q Q <

2 8g nu
E
Q Q

5 ;
QS
_ z

33
A

8

g
8

§§
98
O

N z
£3

x i

2
3

L u

Q
( `
N

o

r I

5
E 3

\5
2
J

2
8

§

2
~5

N
v `

a s
Q

Q
N

2
6

\
'2
MY

7.x i

\

3
\9

3̀
J \.u

3..s

6

2
o

as
..|<
u.lIa
>-Q
o
r -Ia
Q
u .
Q
E
<
Q

6<I-
_z
8
_>
wQ
u. l

so
s
=

oc
<-

Q
Q
4-1

c
o
i i

o
Q 5; g8

r~

TTL F
' in

0
un
Qal

.°:<

s
s:

v=é..
_
f*/\

i v

M

8_-

r\

-e-
u-

RA

G*

fn

al

\V\

e-
s-

m

J

Ia

£%A
4

/`

Ya,*4»

°r

3
Pa t!

g
",-pa.
é- 3L_/J

2
.ft1
fa

» no
1

u.

8
5
E
EE
E
3
E

S*
9

<-A

3
6z
'G
L u

3zG.

n1-u
A
_

g<z
> -

'4oz
Q .

dz
da;

E

2~q
8>
Q
I a4
9.-
m

cm

, Q»-Q
~3
m
E
. 4

as
8
Q
Q
HJ.AD.
E
5

z

| -
w
1

*L*
=~
Ag2
we

<
E
oz

»

» ¢
J>
'L

( 5
4
s

q .8- a
JI-< \

e
nu
. 4

V)
1-1
3
2

~n
<~
2
c

"J
<1
'Z
£

vs
<1

V

\h
d
3
s :

VI
41
7
'E.

vi
m

2
£

V\
'*1
3
z

V\
"~
3
z

suaulwlozuo zailuln .J :J N w591§_ o

88 3
,488 3

8Q

1

1
I

>
'u
O
cm
3

O
C
CO
.C

m
wif

ZU8 .

E
O
| -

<

Lu

< 8



'5in
3Ia

9.
no

8

», . nusxauuvunosuo -

l*t\\N't v*IN

°'D'Q J..
r e >'

.L+ Q'4*l"' 'SIN ><
l

PP* 514'
.r**l . 4» S`1*»°*\'IF5` Y

Hill) d`loJ. M slww WSH aw
s1e1ew 1u=1nI|°a Awvua St aq.1.

(Z'Z09/V809/llZ09) salgq0A VMGS

8912941118 /U¥DU0°°S VMGS
smepueas Arewud VMCIS

as z Y
(ovz8n-z9) svvos 801ueM0 alg1B10A

(01z8/9a9) SN/09 ==>su=0»0 alg1el0A-!mog

( wmsma) svvsrmsvd 81eudsoudoue01g

l1919/919) svnsvwvu o°1ru.u01u0

(L808I809) 8999911884 au.uolu:>ouebJ0

(1Z09/209) gu0q_lgg0_lpAH agemmv

(LZ08/L09) suoq1zaoJpAH 091314-|0|l|O

(Lane)3X.L8

(zv raw/ raw) wwwm9M ulnslouad

g

8

3

5
3

so
m
a
m
z
8
a lz

.E

5

8

E
g 8

N

as

8
5az

z

.E

§

QQ:
8

E E
§

N

E
Q

8
8

9

o

E

'YS

3 r
\

x
s
$ -. 8
. <

s :
a
w
z
2

5
Iam

g §

*8
Ge,
"cs

5
'Q
3

q _

a

. 3
pm

s:
m

Ia
au
u
ll:

4

8l=

s
5

v

5

5
_g

E
Ia
|::
nu.A

s
a s

q u
I .

_

3
L U

E
<
H J
o.
5
L Ug..

_

| -

w
m
<

L:
$ 3

9

LU
SO

E33
g
E
3
2

3
8g

ac
Ia
HJ

N
r `

05m
LH
E
iszoo
u .o
6z
_A

5o

Ia.1
<\.uno
>-Q
o»-cm
r.>
u .
o
E
<
¢.>

5
E
E

Q
m
QLu
z

Q
Q

Q
N

LI

z
3
E
5
E
E
'é'
E

N
q
o

N
o

H

5
|-c.>
3za.

3
. I
v
8
83
g=_

q

6z
6cu

s'>
Q
31
&
I a

8
- Q
8
.=8

.8
3
8
9

3
z
2
8

z

::a
| -
w
cc

gw

an
3
E
g
5
E

9
u
?

8
\.|.

i
|-
z
es
<
z
1
E
r -
o
nu

o
zu.

:
<9

48 8

i' ~r- M
34,

QI i\ <=- _
§ 1' x

'S 4.229°-
z 8
a . x8 Q
o

8
f

'Sn°§
my

2

M u
* a s

" 5\3§3

g§
E
3

~§

e
Q

5

u~
<1
r \
N

'.r
3
l `
~. # _

~.

5
E
E

I

2
J 3

4

I

I
3
x i

/
2 Y 2

£9
2
\

3 §
Lu

E
| -

'ft
T

Q Q
/ `

'J
4
4

o
O
m ,Q 8

1:
v
4
\`

o
Q
r~

§
.14-
| -._
fn

a
I *

s

~l
Q-

M

\.S

M

HE-x..
q'--

¢-.A

é
<-

an

>\-

m

it

rm

\

r *

ETv
`
4. 5 4

c
=

-
L

J
A

-"4
""I

_J
8*

- c
a
Z
?~

. u
1
o
4.

as- 28.
4.
L

5

*4
QS

2
s

~4
M

3
E

~4

M

3
c

~a
s

I ¢ » -
Ur

vs

8

2
4

vo

?

as

VS

LE
3
a

w

Sn
3
€

v]

\9
2

v '

\.9
2

:8»

£8 ~8
4

883

8

.

I-» ;~
=¢

LH
3a.

* S r
Q
8
2
e
5
r.

go'

<

3
>
U
O
cm
3

o
C
cu

. C
LD 2

°8
2
0
'E
*PA

9
.L
4

m
L_

\> s
w  s
.. Q

- 4 (4

"q

O
(`1

2
J

54
2
<

2 ~»§
9

s

q_ 3
5

X 9 5
» 'E
* 8

g

LJ
\|
z
U
1
L
2

Lm
w

E

o
t-
<

E

o .

.3 EEEeCJ

33
44"

33
gf



4494-__ ..,_

3
' ..»._ \~

Round3 - April 26-29, 1996
<mw-1s, my-zs, mw-3s, mw-4s, my-ss, my-ss)

2602-002

I

I

7/wa6
4



MCKENZIE 5 ' : "
x

L A BO R A T O R I E S

3725 E Asama Ave
Suite One
Proems. AZ sso4c
VOICS. (602\ 470.02B8
FAX: (502\ 470-0756
ADHS L.cense AZ 0034

MalcolmPirnie, Inc.(MPI)
Arm: Tim Francis
432 n. 44th Sana, #400
Ph0¢=niJ¢, z 85008

29 Apr 96
29 Apr 96
09 May 96
23 May 96
E96-409 l
pa/L (ppb)
2602~002
Gila Bend Land.

Analyzed:

MqKamdc.I.D..
mtg :

pfojw o.:
ProjectName:

I 2
» RqulaN: 11 Jul 96

EPA 8260

Compound MW-2$ M RL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbamzene
sec-Butylbenzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobenzcne
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1.2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzeme
L3-Dichlorobenzene
L4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1-Dicbloroethaxne
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethaze
trans-1,2-Dichloruethale
1,2-Dichloropropane
1 .3-Dichloropropane
2,2-Dichloropropane
1, 1-Dichloroprcpene
cis-1.3-Dichloropropaxe
trans- 1 ,3 -Dichloropropme

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl409l.Doc/sl CONFIDENTIAL ANDPRIVILEG Ula



MCKENZIE
L A BO R A T O R I E S

3725 : Ail3r\13 Ave,
Suns One
Phoenix. AZ 85040
Voice (602! 470-0288
FAX: (602) 470.0756
ADHS License AZ 0034

Malcolm Pirie,Inc. (MPI)

x

: 29 Apr 96
. : 29 96

: 09 y 96
. : 23 May 96

. ..: E96-409 I
. : HM- (ppb)
. .z 2602-002

: GilaBald Land.

Date Sampled
Date Renewed
nm Analyzed
Date Reported
McKenzie I D
Units Reported
Project No
Prqlect Name
Page 2 off
Correaad Report: II JU] 96

EPA 8260

Compound MW-2S MRL

MEthylbenzene
Hexachlorobutadiene
lsopropylbenzme
Methylene chloride
Naphthalene
n-Propylbenzaze
Styrene
Tetrachloroethene
l,1,1.2~Tetrachloroetbane
l, l,2.2-Tetrachloroahane
Toluene
I ,2,3-Trichlorobenzene
1,2,4-Trichlorobalzene
1, 1, l -Trichloroethane
1 -l ,2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1 ,2.4-Trimethylhenzene
1 ,3.5-Trimethylbexnzeme
Vinyl chloride
Xylene (total)

<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0

5.0
5 .0
5.0
5 . 0
5 . 0
5.0
5.0
5.0
5 .0
5.0
5 . 0
5 . 0
5.0
5.0
5 . 0
5.0
5.0
5 . 0
5 .0

<10
9.7

10
5.0

Surrogate Percent Recoveries % Recoverv Recover Limits

4-Bromofluorobenzcne
Dibromofluoromcthmnc
Toluene-d8

94
103
96

86-115
86-118
88-110

MRL = Minimum R=p0l1i118 Limit

/ f » / / (  z ? 4  :J  '
Tracey lifgckett, Organic Lahorarory Supervisor

MPI409 l .DOC/xl CUNPIDRIT ITAL AND PRIVILEGED



MCKENZIE
L A B O R A T o R I E S

3725 E Asama Ave
Sunk One
Pnoenu AZ 85040
Voice; 16328 470-0288
FAX; (602) 470-C"5E
ADHS cense AZ 003.1

Malcolm Pirie, Inc. (MPI)
Atm: Tim Francis
432 n. 44th Street, #400
Pho¢1lIi2¢, z 85008

Dale Analvzed

\

Date Sampled: 29 Apr 96
Date Received: 29 Apr 96

_ : 09 May 96
Daze Reported: 23 May 96
McKenzie I.D.: E96-4092
Urns-Rgaortedz pg/L (ppb)
Project o.: 2602-002
Project Name: Gi la ad Land.
Page I off
Correaad Rqnort: II Jul 96

EPA 8260

Compound MW -3S MRL

5.0
.5.0
5.0
5.0
5.0

10

<5.0
<5.0
<5.0
<5.0
<5. 0

< 1 0
<5.0
<5 , 0
<5 . 0
<5.0
<5.0

<10
<5. 0

< 1 0

5.0
5.0
5 .0
5 .0
5.0

10
5.0

10

Benzene
Bf0m0benzgng
Bromochlorcmahame
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzeue
tart-Butylbenzene
Carbon tetrachloride
Chlorobenzenc
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
I ,2~Dibromo-3-chloropropane
1 ,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzcne
l ,3-Dichlorobemzene.
l .4-Dichlorobenzene
Dichlorodifluoromethane
1, l -Dichloromethane
1 ,2-Dichloroethane
1, 1 -Dichloroethene
cis- 1 ,2-Dichloroethene
trans-1,2-Dichloroethene
1 .2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropanc
1 , l -Dichloropropeune
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene

<5. 0
<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5 , 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5.0
<5 . 0
<5.0
6 . 0
<5 . 0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0

MPl409 I .DOc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A B O R A T o R I e S

3725 E. Asama Ave.
Sure One
Prlcenxx AZ 85040
vcvce. (602) 470-0288
FAX; (602) 470-0756
ADHS License AZ 0034

Malcolm Pirnie, Inc. (MPI) 29 Apr 96
29 Apr 96
09 May 96
23 May 96
E96-4092
#8/L pb)
2602 >2
Gila Bend Land.

Dame Sampled:
Dare Received:
Date Analyzed:
nm Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page 2 of f
Carreaed Report: II Jul 96

EPA 8260

Coanmound MW-3S MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MEthylbenzene
Hexachlorobutadicne
Isopropylbaxzaxc
Methylene chloride
Naphthalene
n-Propylbenzeme
Styrene
Tetrachloroethale
1, 1, 1 .2-Tetrachloroahane
1, 1,2,2-Tetrachloroe!&1ane
Toluene
1,2,3-Trichlorobmzene
1,2,4-Trichlorobenzene
1, 1. l-Trichloroethane
1. 1,2-Trichloroethane
Trichloroethenc
Trichlorofluoromahame
l .2,4-Trimethylbenzene
1,3,5-Trirnethylbenzene
Vinyl chloride
Xylene (10131)

<10
8.5

10
5.0

Surrogate Percent Recoveries % Recovery Recover Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

95
103
96

86-115
86-118
88-110

MRL = Minimum Reporting Limit

(74911.r.r ¢44»4.»2-_
Tracc i locket t ,  Organic Laboratory Supervisor

MPI409 LDOC/sl

l

I

conrmnl~rrm.Annn1vn.scan



MCKENZIE
L A B O R A T O R I E S

3725 E Asama Ave.
Suite One
Pnoenn, AZ 85040
Voice. (6027 470~028/8
FAX: (602\ 470-0756
ADHS cense AZ 0034

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 N. 44th Street, #400
Phoenix, Z 85008 |

Dare Sampled: 29 Apr 96
Dare Received: 29 Apr 96
Date Analyzed: 09 May 96
Dare Reported: 23 May 96
McKenzie I.D.: E96-4093
Units red: pg/L (ppb)
Project o.: 2602-002
ProjectName: Gila BendLand.
Page I  o f f
Cormaed Report: II Jul 96

EPA 8260

Compound mw-65 MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromctliane
Bromodichloromethanc
Bromoform
Bromomemhane
n-Butylbenzene
sec-Burylbeuzene
ten-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2~Dibromo-3~chloropropane
1.2-Dibromoethane
Dibromomethane
L2-Dichlorobenzene
I ,3 -Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromahane
1- I -Dichloromethane
1 ,2-Dichloroethame
l , l -Dichloroethene
cis-L2-Dichloroethene
trans- 1 ,2-Dichloroethene
1.2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1 , 1 -Dichloropropene
cis-1.3-Dichloropropeme
trans- 1 ,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4091.DOC/sl CONFIDENTIAL AND PRNILEGED



MCKENZIE
L A B o R A T o R I e S

3725 e. Asama Ave
Suns One
Pflverux AZ B504C
VouCel (602\ 470~02B8
FAX (602) 470~0756
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI) Date Sampled: 29 Apr 96
DateReceived: 29913' 96
Dare 1'\11=lly2=¢ 09 y96
Date Reported: 23 May 96
McKa1zie I.D.: E96-4093
Units Reported:
Project No.:
Project Name: `
Page 2 off
Corrected Report: II Jul 96

us/L (ppb)
2602-002
Gala Bend Land.

EPA 8260

Compound mw-65 MRL

5.3
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0

7.2
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MEthylbenzene
I-Iexachlorobutadiene
Isopropylbexzzene
Methylene chloride
Naphthalene
n-Propylbemzene
Styrene
Tetrachloroethene
1, 1 , 1,2-Tetrachloroallane
1, 1 ,2,2-Tetrachloroethane
Toluene
I,2,3-Trichlombenzelne
1,2,4-Trichlorobenzanle
1, 1, 1 -Trichloroethane
1 , 1.2 -Trichloroethane
Trichloroethane
TrichloroHuoromethane
I,2,4-Trixnethylbenzene
I .3,5-Trimethylhwzeue
Vinyl chloride
Xylene (total)

<10
17

10
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobenzeme
Dibromofluoromethane
Toluene-d8

94
102
96

86-115
86~ll8
88-110

MRL = Minimum R¢p0>mug umm

Tr=¢=w 1 il2efl, Organic Laboratory Supervisor

MPl4091.DOC/xl CONFIDENTIAL AND PMVILEGED



MCKENZIE
L A BO R A T O R I E S

3. 25 :. Asama Ave
Sure One
Pnoenu. Al 85040
Voice: (602» 470.0285
FAX~ (s02. 470-0756
ADHS License AZ 0034

Malcolm Pimic, Inc. (MPI)
Ann: Tim Francis
432 N. 44th Street, #400
P11°¢1t1lix.z 85008

Date Sampled: N/ A
Dale Received: N/ A
nm Analyzed:
hue Reported:
McKenzie I.D.:
Units Reported:
Project No
Project Name
Page I off
Corrected Report: II Jul 96

09 May 96
23 May 96
N/ A
Hs/L (P b)

.: 2602-00P2
1 Gila Bend Land.

EPA 8260

Compound Method Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.Q

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichloiometlmane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tar:-Burylbenzeue
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Cldorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1 .2-Dibromoethane
Dibromomethane
l ,2-Dichlorobenzqne
I ,3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1, 1 -Dichloromethane
1 .2-Dichloroethane
1, 1-Dichloroethene
cis- 1 ,2-Dichloroethene
trans- l ,2-Dichloroethene
1,2-Dichloropropane
I ,3-Dichloropropane
2,2-Dichloropropane
1 , l -Dichloropropene
cis-1,3-Dichloropropene
trans- 1 ,3 -Dichloropropene

<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

I

MPI4091 .DOC/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A BO R A TO R I E S

3725 :. Asama Ave
Sure One
Phoenix AZ 85040
Voucez (6023 470.0285
FAX: .(602) 470.0756
ADHS License AZ 0034

Malcolm nm. <mpn

09 May 96

pg/L (ppb)
2602-002
Gila Bend Land.

\

Dame Sampled: N/ A
ume Received: N/ A
Dale 1'\I12l!'1l=<i2
Dare Reported: 23 May 96
MeKemzie I.D.: N/A
Units Rcponed:
Project No.:
Project Name: `
Page 2 o f f
Correa¢dR¢or t :  I I  Jul 96

EPA 8260

Cqmpqunq meuwa Blank MRL

MEthylbenzene
Hexachlorobutadiene
Isopropylbenzeue
Methylene chloride
Naphtbalene
n-Propylbelnzene
Styrene
Tetrachloroethene
1, 1 , 1,2-Tetxachloroethane
1, 1,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobemzene
1,2,4-Trichlorobazzenle
1, 1, l-Trichloroethane
1 . 1,2-Tdchloroahane
Trichloroethane
Trichlorofluoromcthane
1,2,4-Trimethylbenzene
1,3.5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5D

Surrogate Percent Recoveries %Rncoverv Recoverv Limits

4-Bromofluorobemzene
Dibromofluoromethane
Toluene-d8

96
101
96

86-115
86-118
88-110

MRL = Minimum R¢p0ftiu8 Limit

/I »;4»1~/»-»f' r'»*/r-*?"rwwmm Organic Laboratory Supervisor

MPl409 I.DOC/sl comm m n m v u l c m

4



MCKENZIE
LABOR ATG RS ES

,,"\-~»,

Malcolm Pirie, Inc. (MPI)
Am: Tim Lands
432 n. 44111 Sued, #400
Phoenix, Z 85008

29 Apr 96
29 Apr 96
09 May

5'3§."é';.!*v"';4
. : 23 =

MqKQdel.D.: 5933391

P'°i°¢ o.:

CarnnaedRgan: 30May 96

Uinrs I
2662-002

Pb)

Bald Lam;

EPA 8260

QQMM MW-2S M R L

Bmzamc
Bmmobenzmc
Bromochlorouncthane
Bromodichloromahane
Bromoform
Bruunomrctllam
n-Butylbenzaxe
sec-Butylbenzm
ten-Butylbenzene
Carbon tetrachloride
Chlorobexnzenc
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
l .3-Dichlorobenzenc
1,4-Dichlorobenzene
Dichlorodifluoromahane
1, 1-Dichloroethanc
1 ,2 -Dichloromethane
1, 1 -Dichloroethenc
cis-1,2-Dichloroethane
txans-1.2-Dichloroetlnaze
1,2-Dichloropmpanc
1 .3-Dichloroprcpaunc
2.2-Dichloropropanc
1, 1-Dichloropropenc
cis-1,3-Dichloropropenc
trans-1,3-Dichloropropune

<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
6 . 0
<5.0
<5.0
<s.c
<5.0
Z- .g

5.0
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
6 . 0
6 . 0
<5.0
<5.0
<5.0

5.0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5.0
5 .0
5 .0
5.0
5 .0
5_0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5 .0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0

SUPERSEDID
-M*

Mpl409LDoc/sl CONPIl!lN'l'IALANDIRlVll.BGlD



MCKENZIE
H

LABORATORIES
3725 E 4°:anM Ag*-1
S.. 16 Que
=ln:u. 42 585-1..
\ ' ° :a- =s : °  - = " :  as s
=A:-. . : a :  - = ' . . * s - =
ADHS L.S8r'!$& AS =':*8..

Malcolm pi:ni=, Inc. (MPI) Date Sampled: 29 Apr 96
Date Recdvd: 29 96

: 96
nm Rtporledz 23 m 96
mq1<=m¢ I.D,: E96.469 l

red: s/L (ppb)
Project o.: 9602-002
Prqea Name: Gila Baud Land.
Page 2 off
Congaed Retort: 30 May 96

09

EPA 8260

CGIHQQ M my-zs M R L

Ethylbenzcnc
Hcxachlorobutadiene
lsopropylbenzmc
Mahylenc chloride
Naphmhalcne
n-Propylbmzene
Styrene
TetrachloroMienc
I , 1, 1.2-Teuachloroahane
1, l,2,2-Teuilchlornethanc
Toluene
1,2,3-Trichlorobmzuzc
1,2,4-Trichlorobazzaxc
1, 1, l -Trichloroethane
l , 1 ,2-Tridzloroethane
Trichloroethane
TrichloroHuoromethane
1.2.4-Trimethylbanzmc
1,3,5-Trimcthylbazzale
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
4 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

9.7

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrocare Percent Recoveries % Reooverv Recovcrv Limits

4-Bromofluorobenzcne
Dibromofluoromethane
Toluene-d8

94
103
96

86-115
86-118
88-110

M R L = "IH R-'=p°fti11s

9: *S
5 3 44

_/ 4 4.
Tracey £

s
g 1.

9Q99§

42L@*6 ..
rganncLaboramawy Supexrvnsar

MpI409l.Doc/xl conl'InumA1.Annnlvn.zcm



MCKENZIE
LABCP 9 T094/.

I

Malcolm pima, Inc. <mpn
Aim: Tim Francis
432 n. 44th Shea, #400
Phoenix, Z 85008

96

E96-4092

I

Dire Sampled: 29 Apr 96
DM Rncdved: 29 96

: Ma ' 96
mqlcmie LD.: 96.489

: b)
m o ¢ ¢  o . : 2 25553

Cllrne¢:ledR4lan: 30 May 96

Gda Bend Land.

EPA 8260

Compound MW-3 s MRL

Benzene
Bfomob¢l1z¢l1£
Bmrnochloromethane
BromodichloromMmane
Bromoform
Bromomnetlzanc
n-Butylbenzeue
sec-Butylbenzene
tart-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromcthanc
1,2-Dibromo-3-chloropropane
1 .2 -Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1 ,3-Dichlorobemzene
1 ,4-Dichlorobcnze1ue
Dichlorodifluoromahane
1, 1 -Dichloromethane
1 ,2-Dichloroethane
l. l-Dichloroethcne
cis- 1 ,2 -Dichloroethene
trans-1,2-Dichloroethcnc
1,2-Dichloropropanc
1 .3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropene
cis-1,3-Dichloropropcnc
trans-1,3-Dichloropropcne

<5.0
<5.0
<5.0
<5.0
6 . 0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI409 x .DOC/sl

ES

CUNFIDENTIAL AND rmumcw



MCKENZIE
LAx3DRAT~89§ n ,Q-

Q- '
Mp n

Malcolm Pirie, Inc. (MPI)

I

Dante Sampled: 29 Apr 96
Dot: Received: 29 Apr 96
Date Jknalyzneadz 09 May 96
Dante Reported: 23 Mav 96
uMcKenzxcI .D. :  E96-4092

M s red:  us /L  (ppb
Project o.: 2602-002
Project Name: Gila Band Land.
Page 2 off
Corrected Report: 30 Marv 96

Compound MW-3 s MRL

MEthylbenzene
HcxaMorobutadime
Isopropylbenzmz
Methylaxe chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1, 1. 1.2-Tetxachlorvahane
1, 1,2,2-Tetrachlomcthanc
Toluene
1 ,2.3-Trichlorobenzale
1 ,2,4-Trichlorobelnzane
1, 1 , I -Trichloroethane
I .  I.2-Trichloroethanc
Trichloroethane
TrichloroHuoromethane
1 .2.4-Trimethylbenzene
1 .3 ,5-Trirnetl1ylbe11zenc
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.o
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

8.5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrogate Percent Recoveries %Recovcxv Recovcxv Limits

4-Bromofluorobenzene
Dibromofluoromethanc
Toluene-dg

95
103
96

86-115
86-118
88-110

MRL = Minimum Reporting Limit

,4 .4/r /, ll I 444?`
Trey L Organic Laborer. Supervisor
mpI4o91 .DOC/sl c0nrml:rmAx.Annrmvn.nazn

EPA 8260



MCKENZIE
LABCRATORIES

Malcolm Pirnie, Inc. (MPI)
Ann: Tim Francis
432 n. 44th StrW, #400
Phoenix; Z 85008

s

Dao Sannnpled: 29 Apr 96
Dare Received: 29 Apr 96
Date 4'\nal}9zed: 09 May 96
Date Rcponed: 23 May 96
McKauNe I.D.: E96-4093
Units red: p (ppb)
Project o.: 2%-002
Project Name: Gila Bend Land.
Page I off
Corrected Report: 30 May 96

EPA 8260

Compound MW-6S MRL

Bcnzsne
Bl-um0b¢mzql¢
Bromochlorometham
Bromodichloromethanc
Bromoform
Bromomcthane
n-Butylbenzene
sec-Butylbenzene
tart-Butylbenzeue
Carbon femhloride
Chlorobazzenc
Chloroform
Chloromethane
2~Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1.2-Dibromo-3-chloropropane
L2-Dibromoethane
Dibromomethane
1.2-Dichlorobenzemc
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1, l -Dichloromethane
1.2-Dichloroethane
1, 1 -Dichloroethene
cis-1,2-Dichlomethcxuc
trans- 1 ,2-Dichloroethenc
l .2-Dichloropropane
1,3-Dichloropropanc
2,2-Dichloropropane
1, 1 -Dichloropropenc
cis-1,3-Dichloropropaxc
trans-1,3-Dichloropmpane

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI409 LDOC/sl conlmzmm.u4nrnlvn.sczn

r



MCKENZIE
LABQR./_-.ToRw=s

Malcolm Picnic, Inc. (MPI) 29 Apr 96
29 Apr 96
09 Maw 96

x

D8!eSample¢t

Date Aznalyzeif -
Dame Reported: 23 May 96
McKenzie I .D.:  E96-4093

. red:  us /L (ppb)
Project o.: 2602-002
Project Name: Gila Bend Land.
Page2  o f f
Carreaed Report: 30 May 96

EPA 8260

Compound mw-65 M R L

5.3
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0

1.2

Ethylbcnzalc
Hexachlorobutadienc
lsopropylbenzmnc
Methylene chloride
Naphthalene
n-Propylbenzcnc
Stywcne
Tetrachloroethcne
1, 1, 1.2-Tetrachloroethamz
I, 1,2,2~Tetrachloroahanc
Toluene
1 .2,3-Trichlorobenzenc
1.2.4-Trichlorobenzezx
1, I , 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1 .2.4-Trimcthvlbamzene
1.3,5-Trimethylbeuzenc
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

17

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrogate Percent Recoveries % Recovcrv Recovcrv Limits

4-Bromofluorobenzanc
Dibromofluoromethane
Toluene-d8

94
102
96

86-115
86-118
88-110

M R L = \1MR~'=p°1'¢i°8

Davey 4 Organic Lahormmy Supervisor

MPl409LDOc/sl conrmmmu.4nnrnlvn.zazn
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Malcolm Pirie, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Sana, #400
Pho¢ni1¢. z ss00s

Doe Sampled
nm Received

09 May 96
23 May 96

s-l=~vI=¢ N/A
Reudved: N/A

4  An a l y n m

McKenzieLD N/A
Umm - b)
Pm qw o. : 2 2%
Plqeat Name: Gila
Plug! I qf2

G1|a BendLand5ll

EPA 8260

Compound merhoanlank M R L

Bemnzeuc
Bromobenzexne
Bromochloromethane
Bromodicldorcunethane
Bmmofoxm
Bmmomethane
n-Butylbenzene
sec-Butylbaxzene
ten-Butylbcnzmue
Carbon tetrachloride
Chlorobexmzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Cldcrotoluene
Dibromochloromethane
1 ,2-Dibromo-3 -chloropropane
1 .2 -Dibromoet&1ane
Dibromomcthan:
1 .2-Dichlorobenzene
1 ,3-Dichlorobenzcne
1 ,4-Dichlorobenzene
Dichlorodiduoromethanc
1 , I-Dichloroet&1ane
1,2-Dichlomethalne
1, 1-Dichloroetbene
cis-1,2-Dichloroe&ene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, 1-Dichloropropene
cis-1,3-Dichloroplopene
trans-1,3-Dichloropropene

6 .0
<5.0
6 . 0
<5.0
6 . 0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl4007.Doc/d oon1=mz1mALAnn nuvn.zsm>



LABOP.A
maKe_nzle

hp We

Malcolm Pimic, Inc. (MPI)
333°8--=»l=¢.
g3 Amlvzed:

uncnI§auz:ieI.D.:

Plqlea o.: »
PIojeaNanl:: Gi
p¢x¢2v f2

N/A
N/A
09 May 96
23 May 96
N/A
us/L (ppb)
2602-002
Glla Bald Lanaslx

EPA 8260

Compound Mahod Blank MRL

Ethylbmlzeue
Hexachlorobutadimc
w w y 1 b w = = » =
Methylene chloride
Naphtlaalme
n~Propylbenzene
Styrmxe
Tetrachloroetlxene
1,1,1,2-Tetrachloroahane
1, 1_2.2-Tetxacblomahane
Toluene
1,2,3-Trichlorobenzsmnnc
l,2,4-Trichlorobenzaxc
1, 1, 1 -Trichloroethane
I , I ,2-Trichloroethane
Trichloroethane
Tr'ich1oroHuoromethane
1.2,4»-Trimethylbenzame
1.3.5-Trimethylbemzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethanc
Toluene-d8

96
101
96

86-115
86-118
88-110

M R L = waR»p°m»=g

, / » 4 4 , , ,
Tfww Organic LahotaxgqSupervisor
Mpl4007.Doc/ll
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McKenzl§
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Malookn Picnic, Inc. (MPI)
Arm: Tim Francis
432 N. 44th Sued, #400
Ph°¢ni1L z 85008

D a n Samllplod
Dun Reserved
Date Anaxyzea
Date Reported
McKenz:lc I D
Urns
Project o.:
Prqea Name:

N/ A
N / A
09 May 96
23 May 96
N / A
us/L (Ppb)
2602-002
Gila Band Landfill

EPA 8260

Quality Control Data

Client I.D.: Blank Spike

Compound
Sample
Result

Conc.
Spiked

Spiked
Sample

%
Rec.

w-
Rec. RPD

Bcnzcnle
Chlorobenzene
1 , 1 -Dichloroethcxnnc
Toluene
Trichloroethane

<5.0
<5.0
<5.0
6.0
<5.0

50.0
50.0
50.0
50,0
50.0

55.8
51.9
58.9
51.9
56.3

112
104
118
104
1-13

57.5
53.7
61.2
53.8
57.7

115
107
122
108
115

3
3
4
4
2

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Result - Sample Result

Spike Concentration x 100

RPD (Relative % DiEerenoe) =
Spiked Sample Result - Duplicate Spiked Sample Result

Average of Spiked Samples x I 0 0

B O

Tn

MpI4007.Doc/d

I`?4"'s/ »' '
0<=k=rI, Organic I-ab°==t°w su,¢1-vi§0,

conl'1DlnnAI.Ar4nrmvn.l;¢;gn

C

'ad
Sample

Limits
%Rec.
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MCKENZIE
L A B O R A T O R I E S

3725 E Ra-:a Ave
Sur!! One
°*0e"=» E s~=:=4o
'»::Ce 1602 -='..c*s5
FAX i6C2.." .;*3.GI5,8:
AD*:S License Q ...:.=-.

Malcolm Pirnie, lm. (MPI)
Atm: Tim Francis
432 n. 44th saw, #400
Phoenix, AZ 85008

Dare Sampled:
Dot: Received
Dare Rqaorted
rocK:n:ne I D
Project No
Project Name

26 Apr 96
26 Apr 96

: 14 May 96
. . . 1 E96-4007

. .1 2602-002

. 1 Gila Band Landfall

Client Idcnmiiication: MW-4S

Parameter Rf=sult MRL EPA Method
Date

Analyzed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢r
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
mal L
me/L
ws/L
ws/L
ms/L
Ins/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0 .10
< 0 . l 0
<0 .05
<0.05
<0.02
<0.05
<0 .20
<0 .05
0 .1 3
<0_10
<0 .05
<0 .05
<0. 10
<0 .05
<0 .20
<0 .50
<0 .05

0 . 1 0
0 . 1 0
0.05
0.05
0 .02
0.05
0 .20
0.05
0.05
0. 10 .
0 .05
0.05
0 . 1 0
0.05
0 .20
0 .50
0.05

2 0 0 ,7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 19 . 1
200 .7
2 0 0 .7
200 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7

01 May 96
01 May 96
01 May 96
01 May 96
Of May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
Of May 96
01 May 96
0] May 96
30 Apr 96
01 May 96
01 May 96
01 May 96

Non-Metals. TotaLly.  Ty

Calcium
Chloride
Fluoride
Magnesium
Nitiare/Nitrite-N
pH
Pbenol
Potassium
Sodium
Specific Conductanoc
Sul&1e
TDS
TOC

mg/L as CaCO3
me/L
has/L
ms/L
ms/L
ms/L
S.U.
Ins/L
ms/L
me/L

mhos/an
Ins/L
welL
Ins/L

240
37
1,400
8.2
16
23
7.9
<0.005
6.4
1,200
5,380
740
3,500
1.8

5.0
0.10
5.0
0.10
0.20
0.10
N/ A
0.005
1.0
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. l
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

01 May 96
01 May 96
07 May 96
29 Apr 96
01 May 96
02 May 96
26 Apr 96
01 May 96
01 May 96
01 May 96
29 Apr 96
06 May 96
29 Apr 96
01 May 96

MRL = MinimumRCPGFUHS Limit
'Standard Methods for the Examlmation ofWaler and Wastewaicr, 18th Edition, 1992.

a 4/44la
Maya Qhadwick, Inorganic Lab Manager

Mpl4007.Doc/In CONFIDENTIAL AND llwl1.EGED

LIQ



L A BO R A T O R I E S
MCKENZIE

Malcolm Pirie, lm. (MPI)
Aim: Tim Francis
432 n. 44:11 saw, #400
Phoenix, AZ 85008

nm Sampled:
nm I*°°d'!='i
Dumb Rqaonert -
m¢x=n:i¢ LD.:
prim No.:
Pxqea Name: Gilder

26 Apr 96
26 Apr 96
14 Ma} 96
E96-4008
2602-002
Gala Bend Landfall

Cl ient Idani fication: M W-IS

£§8§: R=sun hL EPA Merhoq

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
I r o n
Lead
manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

has/L
me/L
ms/L
ws/L
ans/L
ans/L
vnsfl-
ms/L
welL
me/L
ms/L
ms/L
ms/L
ms/L
has/L
ms/L
ms/L

<0. 10
<0,10
0.11
<0.05
<0.02
<0.05
<0.20
0.25
6.8
<0.10
0.24
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10`
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

0 1 M a y  9 6
01 M a y  9 6
01 M a y  9 6
01 M a y  9 6
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01  May 96
01 May 96
01 May 96
01 May 96
30 Apr 96
01 May 96
01 M a y  9 6
01 May 96

Non-Metals.  Total
A11<a;nmy
Calc ium
Chloride
Fluoride
Magnesium
N i t r i t e / N i t r i t e -N
p H
Phenol
Potassium
Sodium
Specif ic Conductanoc
Sul ih ie
T D S
T O C

mg/L as CaC03
m s / L
m s / L
m e / L
m s / L
m s / L
S.U.
ans/L
m s / L
m s / L

l.mnhos/cm
m s / L
w s / L
ans/L

240
63
1,500
6.2
12
27
7.9
<0.005
17
1,400
6,010
990
4,000
2.0

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50 .
1.0
5.0
5.0
1.0

S M 2 3 2 0 B '
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.7
120.1
375.4
160.1
415.2

01 May 96
01  May 96
07  May 96
29 Apr  96
01 May 96
02  May 96
26 Apr 96
01 May 96
01 May 96
01  May 96
2 9 A p r 9 6
09  May 96
29 Apr  96
01  May 96

M R L = Minimum Reporting Limit
'Standard Methods for the Exanninamion ofWa1¢r and Wasrcwaxcr, 18th Edition, 1992.

14_ 441/.14
Ma_1a wick, Inorganic Lab Manager

MPl4007.DOOm con1=mnnr1ALAnnr1zlvn.l:czn

1.45
Date

A n a l vm d



MCKENZIE
L A BO R A T o R I E S

3725 E Aztanxa Ave
SUI!! One
°'!"!8€r1I\ -RZ E588-8.2
*~a.c6. --5.2 .:":'-2"$:
=Ax - -a*2. 4?2--{."5.:
ADHS l.ICeUS§ AZ ...rs-

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th saw, #400
Phoenix, AZ 85008

Dai: Sampled:
nm Received
Dum R=p° "=¢
McKm.zic I .D.:
ProjectNo. :
Project Name: G i

26 Apr 96
26 Apr 96
14 May 96
E96-4009
2602-002
Gila Bend landfill

Client Identification: MW-5S

Parameter R=svlt m81. EPA m¢u\@
Date

ilnalvzed

Me t a l s .  m a l

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chmmnium
Cobalt
Copper
hon
L¢aa
ruangancse
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

nm/L
Ins/L
ms/L
ans/L
ms/L
m s/L
ms/L
has/L
ms/L
ms/L
Ins/L
m s/L
mg/L
ms/L
ws/L
ms/L
ms/L

<0.10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
0.08
<0.05
<0. 10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05 .
0.10'
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.1
200.1
200.7
200.7
200.7

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
Ol May 96
01 May 96
01 May 96
01 May 96
30 Apr 96
01 May 96
01 May 96
01 May 96

Non-Metals. Total
»'U1<2#1i11i1Y
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Tulare
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ans/L
ms/L
url /L
S.U.

ms/L
Ins/L
ms/L

pmhcs/an
ms/L
wsfl-
Ins/L

240
56
1,500
8.0
15
26
7.8
<0.005
5.9
1,400
6,090
1,100
4,100
1.1

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0,50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

01 May 96
01 May 96
07 May 96
29 Apr 96
01 May 96
02 May 96
26 Apr 96
01 May 96
01 May 96
01 M ay 96
29 Apr 96
09 May 96
29 Apr 96
01 May 96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Waxer and Wastewater, 18th Edition, 1992.

, m ¢ ' , . ¢ 4
Maja M Inorganic Lab ma===s=t

Mpl4007.Doc/In con1=1nz1~m.u.Ann nlxvumczn

Unlits
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MCKENZIE
L A BO R A T O R I E S

3725 E Atzama Ave
So!! One
°"'9e'1 -41' E"C--¢l̀
kc.cs- .-e*:: -3"'C-~."5:."
FAX. 5682 -=".'s-::'5s
ADHS ...cense A: sos.:

Malcolm Pinning, Inc. (MPI)
Arm: Tim Francis
432 n. 44th stream, #400
pp£,¢I,ix_ AZ 85008

nm Sampled:
Dwt: Rnedved
DateReported: M t v
mcxamm I.D.:
P1°;i¢=¢¢ No.:
Project Name: Ila

26 Apr 96
26 Apr 96
14 May 96
E96-4007
2602-002
Gda Bend Landfill

Client denni£cation: MW-4S

Parameter Units Result MRL EPA Method

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
hon
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
Hhs/L
ans/L
mis/L
ms/L
ws/L
ans/L
ms/L
ms/L
mug/L
ms/L
ms/L
vs / L
ans/L
me/L
vs/L

Ins/L

<0. 10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0 0 5
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.1
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.1
200.7
200.7
200.1
200.1
200.1
200.7
200.1
200.1

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metals, Dissolved
Calcium
Magnesium
Potassium

me/L
ms/L
Ins/L

36
16
6.7

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
01 May 96
01 May96

M R L = "111 R=p0\1iHs

Maya Qfadwxclg Inorganic Lab Manage

MpI4007.Doc/In conlml:nrnl.Annmvn.zczn

Daze
Analyzed



MCKENZIE
L A BO R A T o R I e S

8725 : A1.a.-.za Aw.
S:.11'£o So
° .*oe'°  \  AI £5343
xo-ce .6."3'= -=":.:l:8=
.=Ax |.6C2- 4"..-.':"s.=
AD*aS -cense AS C88-1

Malcolm pm, he. <mp1>
Ann: Tim Francis
432 n. 44th sm, #400
Phoenix AZ 85008

Date Sampled:
Dale Revived
Date Rqaoned
M cK:n:ne I  D
Prqecr No
P r q e a Name

26 Apr 96

.26 Apr 96

: 14 May 96

. . .2 E96-4008

. .: 2602-002

. : Gila Baud Landfill

Cum Idanmi icarion: M W-IS

Parameter M Y Result LQ;
Date

Analyzed

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢r
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
vis/L
me/L
Ins/L
me/L
ms/L
pH)sfL
msfL
ms/L
arms/L
ms/L
ms/L
ms/L
ans/L
ms/L
ms/L
Ins/L

<0.10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.l0
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.1
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metals. Dissolved
Calc ium
Magnesium
Potassium

m s / L
I n s / L
m s / L

42
10
16

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
0lMay96
01 May 96

MRL= \Imp=p°ItiDs

Maya (Pfadwick, Inorganic Lab Manager

Mpl4007.Doc/m con1=mznr1ALAnnnxvn.ssl:n

PA M



lvlcKenzle
L A BO R A T O R I E S

3T"'5 E Atlanta Avi
S1;1°§ One
°':ae* I AL' 8524?
\S-Cr. 4613" 4"U-C"°:
'-=Ax i602l 4?G ""'56
ADI-:S ..leese A : C..3-

Malcolm Pirie, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Street, #400
pp<»¢x=i><, AZ 85008

Dare Samples
Date Received
Darekzponed
McKmne I D
Project No
Project Name

26 Apr 96
26 Apr 96

: 14 May 96
. . . : E96-4009

. .L 2602-002
, : Gila Bernd Landfill

Client I df¢a[i0nj MW-5S

Parameter R=s\1lt MRL EPA Method
Dane

Analvzed

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp=f
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
"Is/L
Ins/L
Ins/L
ans/L
ans/L
ms/L
ms/L
ans/L
ms/L
ws/L
mom
ans/L
ms/L
ms/L
ans/L
ms/L

<0. 10
<0. 10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.1
200.1
200.1
200.7
200.7
200.1
219. 1
200.1
200.1
200.1
2001
200.1
200.1
200.7
200.-1
200.7
200.1

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metals.
Calcium
Magnesium
Potassium

Dissolved
ms/L
ans/L
Ins/L

55
14
6.1

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
01 May 96
01 May 96

MRL = 11mR=p°11iI1s

4//»(cv k 69444!./k
Maya Cpévnclg Inorganic Lab Manager

MpI4007.Doc/m conIm~znnALAnnrmvn.:csn



MCKENZIE
LABORATORIES

Malcolm Pir11i=, Inc. (MPI)
Arm: Tim Francis
432 n. 44th saw, #400
Phoenix, z 85008

: 26 Apr 96
. : 26 Apr 96

Dale Alnalyzedz 09 May 96
DateReported: 23 May 96
II icKenz:ie I.D.: E96-4007

nits red (ppb)
Project o. 2 2-002
Project Name: Gila Bend
Page I off
Corn¢c¢adRepor1: 30'M6y 96

Dao Sampled
Datckeawed

EPA 8260

Cemvvvnd mw-45 h81:

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

<10

5.0
5.0
5.0
5.0
5.0
5.0

9494

Bmuzme
Bfgmobggzgng
Bromochlorometbane
Bromodichloromethane
Brcmoform
Bromomcthane
n-Butylbenzene
sec-Butylbenzezue
ten-Butylbenzane
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluenc
4-Chlorotoluene
Dibromochloromethane
1 ,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene .
Dichlorodifluoromethane
1, 1 -Dichloromethane
L2-Dichlorcethane
1, 1 -Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
I ,2-Dichloropropane
1 ,3-Dichloropropane
2.2-Dichloropropane
1,1-Dichl9_ropro :
cis-1,3-1
trans-1,3-DT

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

luvaaw
opens

°r°pr°v¢1w=

5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0

MPI4007.DOC/s1 con1=mz1mA1.Annrnlvn.sczn



MCKENZIE
LABGRATORIES

Malcolm lm. (min

-4-

Slumpletl:

I.D.:
nm :

pwjgq o.:

"9"-m-¢»==»~»~=

26 Apr 96
26 Apr 96
09 May 96
23 May 96
E96-4007
us/L (ppb)
2602-002
Gila Be Landf i l l

30 May 96

EPA 8260

mw-45 MRL

MEthylbenzene
I-Ieo¢acMorobutadienc
Isopropylbcnzaze
Methylale chloride
Naphthalene
n-Propylbcnzcnc
Styrene
Tetracblomethene
1, 1, 1.2-Tetracbloroahane
1, 1 ,2,2-Tetrachlomahanc
Toluene
1,2.3-Trichlorobenzmc
1,2,4-Tdchlorobenzme
1, 1. 1-Trichloroeml1anc
1, 1,2-TriMoroethanc
Trichloroahene
Trichlorofluoromcthanc
1,2.4~Trimethylbenzenc
1,3.5-Trimethylbenzene
Vinyl cldoride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

8.5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Sunogn P lélld\el8n
4 4 4 n 1

4-BlnunoHuouoh-9111-1/I H i
Dibromofluoi f !  l a 5 U
Tnlumc-ds

8!! % Recovcrv

95
103
96

Recovery Limits

86-115
86-118
88-110

MRL = Minimum Reporting Limit

'lacey I.

Mpl4007.Doc/sl

/ 7  4 4 - r // t . 4  - ' 4 ?
Organic Laboratory Supewisom'

Compounnnd

CONFIDDVTIALAND rnlvnzsm
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MCKENZIE
LABORATORIES

Malcolm Pimic, Inc. (MPI)
Ann: Tim Francis
432 N. 44th Strew, #400
Phoenix, Z 85008

l

26Apr96
M 96
09 v 96

Dame Saxnnpled:

Date Analygz _
Date Reported: 23 Ma ' 96
M¢x=nn¢ l.D.: 596.4808
Units red;
Project o.: 8 8 6 3 0 2
Prqjea Name: '
Page I off
Corrected Report: 30 May 96

(Ppb)

Gila Bend Landfill

EPA 8260

Compound MRL

Benzene
Bromobenzenc
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethalne
n-Butylbenzeue
sec-Butylbaxzeue
ten-Butylbalzene
Carbon tetrachloride
Chlorobenzemc
Chloroform
Chlorornethane
2~Chlorotoluene
4-Chlorotoluene
DibrommMoromethane
1 .2 -Dibromo-3 -chloropropane
l .2-Dibromoethane
Dibromomethane
1 ,2~Dichlorobenzenc
1 .3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1, l-Dichloroethane
1 .2-Dichloroethanc
1, 1 -DiMoroethenc
cis- 1 ,2 -Dichloroethene
trans- 1 .2-Dichloroethcnc
1,2-Dichloropropanc
1,3-Diddoropropane
2,2-Dicldoropropanc
1 , l -Dichloropnopeme
cis-1,3-Dichloropropalc
trans- 1 ,3-Dichloroprcpenc

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4007.DOC/sl mnlml:nnALAnnrluvu.zcan

MW-IS



MCKENZIE
LABORATORIES

Malcolm pix=ni¢, lm. <mp1) Dow Sampled
Date Received

23 M2-18. 96
E96-4008
us/L (ppb)

.: 2602-002
: Gila Bend Landfill

\

26 Apr 96
26 as 96

Date Mnalyzed 09 v 96
Date R¢p0m¢

cKmne I.D
ans Reported

Project No
Project Name
Page 2 off
Corrected R¢ort: 30 May 96

EPA 8260

Compound MW -IS M84
Edlylbenzmc
Hemachlorobmadienc
M ylo=m=
Methy me chloride
Naphthalene
n-Prupylbmmc
Squaw
Tctrachloroethaxc
1,l,l,2-Tetzrachloroethanc
1, 1,2,2-Tetlachlomdhane
Toluene
1,2,3-Trichlorobenzeu
1,2,4-Trichlorobenzenc
1, 1 , 1 -Trichloroethane
1 . 1 .2-Trichloroethanc
Tnchloroetbcnc
Trichlorofluoromethanc
1.2.4-Trimethylbanzene
I _3,5-Trimcthylbaizene
Vinyl chloride
Xylene (we)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
4 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroszaxe Percent Recoveries % R4QQv¢rv

96
103
96

Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

86-115
86-118
88-110

M R L = "Ml*=p°fti11s

MPI4007.DOC/8| conl'mIumAI.4nnnuvn.llngp

I



MCKENZIE
LABORATORIES

.:'~-=:

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 44th Sued, #400
Phwlliil, z 85008

\

26 Apr 96
09 May 96
23 May 96

Dame Smunpled: 2 6  A s  9 6
Dam Rnedved: r
Dmc Analyzedz
Dame Reported:
M cKenzie  I .D . :  E96-4009

red :
Project o.:
Project Name* '
p p  I  o f f  .
Corrected Retort: 30 Marv 96

us/L (Ppb)
2602-002
Gila Bald Landfi l l

EPA  8260

Compound M R L

Benzene
Bromobenzeme
Bmmochloromethane
Bromodichloromethanc
Bromoform
Bromomethane
n-Butylbenzeme
sec-Butylbemzcne
ten-Butylbenzene
Carbon tetrachloride
Chlorobanzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochlorometbane
1 ,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodi f luoromethane
1. 1 -Dichloromethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis- I ,2-Dichloroethene
trans-L2-Dichloroet lxene
L2-Dichloropropanc
1 ,3-Dichloropropane
2.2-Dichloropropane
1, 1-Dichloropropene
cis- I  .3-Dichloroproparc
trans-1,3-Diehloropropezne

<5 . 0
<5 . 0
<5 . 0
6 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5.0
<5 . 0
<5.0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

5.0
5.0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5.0
5 .0
5 .0
5.0
5 .0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5 .0
5.0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0

MPI4007.DOc/sl courmzxvruu. AND PRIVILEGED

MW-5S



MCKENZIE
LABORATORIES

random lm. (MPI)
26 96
09 96
23 Mav 96

\

DM: Sampled: 26 96
Date Received: Apr

Analyzed:
Date Rtponed:
uMiaK/:nzie I.D.: E96-4609

nM :
Pmjea o °
Project Name
Page 2 off
CorrectedRepos:

us/L (ppb)
2602-002
Gda Bend Landfill

30 M¢.v 96

EPA 8260

Qmnsnnu MW-5S ml,
Ethylbcuzm:
Hacanchlorobutadime
Isoprcpylbmzgng
Methylene chloride
N8phlh3lcD¢
n-Propyibwzsne
Styraze
Tet1'achloroe&hme
1,1,1.2-Tetrachloro ane
1,1,2,2-Tettachlorudbam
Toluene
1,2,3-Trichlorobaumz
1 ,2,4-Trichlorob¢nzme
1, 1, I -Trichloroethane
1, 1,2-Trichloroethane
Trichlomethene
Trichlorofluoromedmanc
1 ,2 ,4-Trimetbylbenzaxc
1 ,3 ,5-Trimethylbenzenc
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
4 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.8

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroszale Percent Recoveries %Rncovcrv Recovcrv Limits

4-Bromofluorobenzamc
Dibromotluoromethanc
Toluene-dg

95
102
97

86-115
86-118
88-110

MRL = Minimum R¢p0mng

_| tX4f/¢/ 4.4
Tf2°¢5' L.8 %,  O r g a n i c Laboratory Supervisor

MpI4007.Doc/sl CONFlDl!*ITlALAND!lUVILEGED



MCKENZIE
LABOR r.

I * T CJ F; f E S

Malcolm Pirnie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th Strew, #400
Pl\o=0ix. z 85008

9 '""°8
Pl»gj¢qR§ :

Page 1 off

26 Apr 96
26 Apr 96
09 May 96
23 May 96
E96-4010
H8/L (Ppb)
2602-002
Gila Be Landfill

EPA 8260

Compound Travel Blank MRL

Benzene
Bromobenzemc
Brornochloromcthalue
Bromodichloromethane
Bromoform
Bromomcthanc
n-Butylbenzenle
sec-Butylbcnzene
text-Butylbenzene
Carbon tetrachloride
Chlorobanzcne
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropanc
1 ,2-Dibromoethane
Dibromomethane
1.2-Dichlorobemzene
1 ,3-Dichlorobenzene
I .4-Dichlorobemzene
Dichlorodifluoromethane
I. I-Dichloroetbane
1.2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans- I ,2-Dichloroethcne
1,2-Dichloropropame
1,3-Dichloropropane
2.2-Dichloropropane
1, 1-Dichloropropene
cis-1,3-Dichloropmpme
trans-1,3-Dichloropropcnc

<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI4007.Doc/d conrmz1vrlALAnnnuvn.:nmn

I



L A CEA
lvl§Kenzle

-9- r": all
1 r". I L

l
\_. S

C

Malcolm Inc. .<mp1) Saaunp •

Analyzed:

°g;_,,,.,D

1'*°3=°* o.:
Pro_lectNalneng¢2vf2

26 Apr 96
26 96
09 96
23 May 96
E96-4910
H8/L (ppb)
2602-002
Gala Bend Landfill

EPA 8260

Compound Travel Black MRL

Ethylhanzeme
Hcxachlorobumdicne
kopropylbenzmc
Methylene chloride
Naphthalene
n-Propylbenzene
St}1u1¢
Tetrachlorocthcnc
1, 1, 1,2-Tctrachloroahane
1, 1,2,2-Teuachloroahanc
Toluale
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1, 1 , 1 -Trichloroethane
1, 1,2-Trichloroethanc
Trichloroethane
Trichloroduoromethane
1,2,4-Trimethylbenzsne
l .3 ,5-Trimethylbenzame
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroszare Percent Recoveries % Recoverv Recover Limits

4-Bromotluorobenzenc
Dibromofluorornethanc
Toluene-d8

95
103
95

86-115
86-118
88-110

MRL = MinimumReporting

Tracc5 '<§ck¢t1' Organic Laboratory Supervisor

MPl4007.DOC/sl c o n r m z n n r l A L 4 n n n u v u . : n n »



MCKENZIE
LAEGP r f- - *-:_

J""1 L I-\ I . _ S

Malwhn Pi111i¢, Inc. (MPI)
Ann: Tim Francis
432 N. 44th Strew, #400
Pl10¢Il1lix, z 85008

go; 85.2
| 09 Mav 96

nm R-=9<=-==¢ 23 Mai' 96
Mqlimade I.D.: NIA

: )
Pmjea o.:
Pmjea Name: Gila Bend Land.

EPA 8260

Quality Control DM

Client I.D.: Blank Spike

%
Dup.
%

Compound
Sample Cone.
Result Spiked

Spiked
Sample

s
Sgmplc Rec. RPD

Limits
%Rec.

Benzene
Chlorobenzene
I, 1 -Dichloroetbaue
Toluene
Trichloroethane

<5.0
<5.0
<5.0
<5.0
<5.0

50.0
50.0
50.0
50.0
50.0

55.8
51.9
58.9
51.9
56.3-

112
104
118
104
113

57.5
53.7
61.2
53.8
57.7

115
107
122
108
115

3
3
4
4
2

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Result Sample Result

Spike Conoentraxion xl00

RPD (Relative % Di&lerence) =
Spiked Sample Result - Duplicate Spiked Sample Result

Average of Spiked Samples x 100

an.~ 4, .Orgalnic Laboratory Supavnsam

mp140sT.noc/.1 conrmn1~mALAnnnuvn.zczn

l

Rec.
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Malcolm Pimic, Inc. (MPI)
Ann: Tim Francis
432 N. 44th Strew, #400
pp°===ix, z 8500s

Darn Sampled: N / A
Dare Received: N / A
Date Analyzed: 09 M ay 96
Date Rcponed: 23 M ay 96
M cKnmzic LD. :  N /A
Units Reported: pg/L (ppb)
Project No.: 2602-002
Protect Name: Gila Bald Laird.
P age I  o f f

E P A  8260

Compound M a h o d  B E 4 4
Benzene
Bromob¢nzene
Bromochloromethane
Bromodichloromethane
Brom of o rm
Bromomabane
n-Butylbenzcxme
sec-Butylbalzene
tart-Butylbenzene
Carbon tetrachloride
Chlorobenzeme
Chloroform
Chloromethane
2-Chlorotoluenc
4-Chlorotoluene
Dibromochloromethanc
1.2-Dibromo-3-chloropropane
1 . 2-Dibromoethanc
Dibromomethane
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Dichlorodi f luoromethane
1, l -Dichloromethane
1,2-Dichloroethane
1 , l -Dichloroethene
cis- 1 ,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1 , 1 -Dichloropropene
cis-1,3-Dichloropropane
trans-1,3-Dichloropropenc

6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5..0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl409 l .DOC/sl CDNFIDENTIAL AND nwnzcm



MCKENZIE
LABOR ATO FH E S

Malcolm Pimic, Inc. (MPI)

\

M9K=°=i° I.D.:

Pmojea o
Pmjea Name
P1nlgz~2 off

N/A
N/A
09 May 96
23 96
N/A
us/L (r»pb)

. : 2602-002
: Gila Bernd Land.

EPA 8260

Compound Method Black

Ethylbcnzene
Hcxachlofobutadiane
Isopropylbenzcuc
Methylene chloride
Naphthalene
n-Propylbcnzene
Styrene
Teuachloroethenc
1, 1, 1 ,2-Tetrachloroethanc
1, 1,2,2-Tcuachloroahane
Toluene
1,2,3-Trichlorobenzene
1 2.4-Trichlorobanzme

, 1-Trichloroahane
1 , 1 .2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
I ,2,4-Trimethylbcnzaxc
1,3,5-Trimcthylbelxzcne
Vinyl chloride
Xylene (total)

1'1

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0

5.0
5 . 0
5 . 0
5.0
5.0
5 . 0
5.0
5 . 0
5.0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5.0
5 . 0
5.0
5 . 0
5.0
5 . 0
5.0

Surroaare Percent Recoveries %Rocoverv Recovery Limits

4-Bromofluorobenzcn:
Dibromofluoromethanc
Toluene-d8

96
101
96

86-115
86-118
88-110

M R L = \1mR=p°fti11s

Tr=w mm Organic Laborwwy Supervisor
./'9*'4.4.-4'

M'PI409LDOC/sl c0nrml:1mAI..4u~annuvn.:czn

MRL
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MCKENZIE J
q

L A BO R A T O R I E S

3725 E Astana Ave
Sure One
Pho€mx AZ 85040
Voice. (602) 470-C285
FAX (602» 470.C756
ADHS License AZ 003-1

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 N, 44th Street, #400
Phoenix, Z 85008

Dante Sampled; 26 Apr 96
Dare Received: 26 Apr 96
Date Analyzed: 09 May 96
Dare Reported: 23 May 96
McKenzie l.D.: E96-4007
Umps Reported: us/L (ppb)
Project No.: 2602-002
Project Name: Gila Bend Lamis1I
Page I off
Corrected Report: II Jul 96

EPA 8260

Compound MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromahane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbeuzeme
ten-Burylbenzeue
Carbon tetrachloride
Chlorobenzene
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene .
l ,4-Dichlorobenzeme
Dichlorodifluoromedmane
1 , 1 -Dichloromethane
1,2-Dichloroethane
1, 1 -Dichloroethene
cis-1.2-Dichloroetheme
trans-1.2-Dichloroethene
1 ,2-Dichloropropane
1 ,3-Dichloropropane
2_2-Dichlorupropane
1, 1-Dichloropropene
cis-1,3-Dichloroprnpame
trans- 1 ,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl4007.DOC/sl courmzsnu. AND PRIVILEGED
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MCKENZIE 3725 E.

L A B O R A T O R I E S

Atlanii Aw.
Sure One
Pnoenax. AZ 85040
Vance: (602) 470-0288
FAX: . (w2) 470-0756
ADHS Lf cense AZ 0034

Malcolm Pirie, Inc. (MPI) DuteSamzpled 26 Ap 96
Daxe Rece1ved 26 r

Alnalyzed
Da o

Gala Bend Landfill
1

` : $ 8 9 6
: 09 96

Ned: 23 May 96
cKcn:dc I.D.: E96-4007

ans red: pg/L (ppb)
Project o.: 2602-002
Project Name: .
Page 2 off
Correaad Report: II Jul 96

EPA 8260

Compound mw-45 MRL

Ethylbenzenc
Hexaddorobutadiene
ISOPl'OPYlb€IlZCDC
Methylene chloride
Naphthalene
n-Propylbememe
Shjeme
Tetrachloroethene
1, 1, 1.2-Tetrachloroetilane
1, 1,2,2-Tetralchloroethane
Toluene
1 ,2,3-Trichlorobaxzeue
1,2.4-Trichlorobanzeue
1. 1, l -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethame
1,2,4-Trimethylbenzaxe
1,3,5-Trimethylbemzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
8.5

10
5.0

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzene
Dibromofluorometwhane
Toluene-dg

95
103
96

86-115
86-118
88-110

MRL= um Rcporting Limit

Tr=¢¢w F6Ekeu, Organic Laboratory Supervisor

MpI4007.Doc/sl courmnrrruu. AND rnlvnmnzv
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MCKENZIE
L A B O R A T O R I E S

3725 E. Asama Ave
Suite One
°hoenlx AS 85040
Voice: (602) 479-0288
FAx. (602) 470~0'56
ADHS License AZ 0034

Malcolm Pimic, Inc. (MPI)
Arm: Tim Francis
432 N. 44th Strew, #400
phowax, z 85008 |

Date Sampled: 26 Apr 96
Date Received: 26 Apr 96
Dare Analyzed: 09 May 96
Date Reported: 23 May 96
McKenzie I.D.: E96-4008
Units Ned: pg/L (ppb)
Project o.: 2602-002
Project Name: Gila Bend Landfill
Page I off
Corrected Report: II Jul 96

EPA 8260

Compound MW-IS MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochlorornethane
Bromodjchlororncthane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
ten-Butylbemzene
Carbon tetrachloride
Chlorobenzene
Cldorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
L2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobeuzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1-Dichloroethane
1 .2-Dichloroethane
I , 1-Dichloroethene
cis-1,2-Dichloroethene
trans- l ,2-Dichloroethene
1.2~Dichloropropame
1,3-Dichloropropane
2.2-Dichloropropane
1 , I-Dichloropropene
cis- 1 ,3-Dichloropropaw
trans- 1 ,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI4007.Doc/sl conrmzmw. AND PRIVILEGED



- MCKENZIE
L A BO R A T O R I E S

3725 E. Anima AVG
Sure One
Pho9r1lx As 85040
Vance: (602) 470~0288
FAXt (6021 470.0756
ADHS cense AZ 0034

Malcolm pirnie, lm. (MPI) Dame Sampled: 26 Apr 96
Dare Received 26
Dare AD=l>'2=d
Dime Reported
McKean:oe I D
Units Reported
Project No
Project Name
Page 2 of f
Correaad Repor t :  I I  Jul 96

: r 96
: 09 y 96
2 23 May 96

. . ..: E96-4008
. : us/L (ppb)

.: 2602~002
. 3 Gila Bend Landfill

EPA 8260

Compound MW-IS M R L

MEthylbenzene
I-lexachlorobutadiuze
Isopropylbenzme
Methylene chloride
Naphthalgpg
Il°pTop_ylbcmz¢l1c
Styrene
Tetrachloroethenc
1,1,1.2-Tetracbloroahane
I, l,2.2-Tetxachloroetilane
Toluene
l,2,3-Trichlorobenzane
1,2,4-Trichlorobenzme
I, 1. l-Trichloroethane
l , 1,2-Trichloroethane
Trichloroethane
TrichloroHuoromethanc
l ,2_4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobcnzene
Dibromofluoromethane
Toluene-dg

96
103
96

86-115
86-118
88-110

MRL = R¢p°f¢in8
t

Tlvww Lweléem Organic I.ab0m0ry Supervisor
MpI4007.Doc/xl c0nlmlnnAI.Annrmvu.snzn



McKen2le
L A B O R A T O R I E S

3725 : Aiiama Ave
Sure One
°r1oenlx AZ 85048
Vcxcet (602» 470-0285
FAX. (602\ 470-0756
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francs
432 n. 44th saw, #400
Phoenix, z 85008

Dare Sampled: 26 Apr 96
Dare Received: 26 gg 96
Dare Analyzed: 09 y 96
Dare Reported: 23 May 96
McKenzie I.D.: E96-4009
Units Reported: pg/L (ppb)
Project No.: 2602-002
Project Name: Gila Bend Landfill
Page I off
Corrected Report: II Jul 96

EPA 8260

Compound MRL

<5.0
<5.0
<5.0
<s.0
<5,0

<10
<5.0
<5.0
<5.0
<5,0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Brcmodichloromethane
Bromoform
Bromomethane
n-Butylbenzeme
sec~Butylbemzen~e
terr-Butylbalzene
Carbon tetrachloride
Chlorobenzeme
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 ,2-Dibromo-3 -chloropropanc
1.2-Dibromoethane
Dibromomethane
I .2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dicldorodifluoromahmme
1, I -Dichloromethane
1 .2-Dichloroethane
1, 1 -Dichloroetheme
cis-1,2-Dichlorcethene
trans-1,2-Dicbloroethme
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1 , 1-Dichloropropene
cis-1,3-Dichloropropene
txans- 1 ,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI400'/.DOC/sl CONFIDENTIAL AND PRIVILEGED

MW-5$



MCKENZIE
L A B O R A T O R I E S

3725 E. Asama Ave
Suns One
Phoenix AZ aso4o
Vols. (602) 470-0288
FAX. (6021 470-0756
AoHs' Lxoense AZ 0034

Malcolm Mimi', Inc. (MPI) Date Samlplent 26 Apr 96
Date Received: 26 Apr 96
D4lte 1'\lnalyzed: 09 May 96
Date Rqlortedz 23 May 96
rocK:nzde I.D.: E96-4009
Units r ed : pg/L b)
Project o.: 2602-
Proj¢c! Name: Gila Bend Landfill
Page 2 off
Corrected R4Jon': 1 1 Jul 96

EPA 8260

Compound MW-5S MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Ethylbenzenc
Hexachlorobutadiene
Isopropylbenzene
Mahylme chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1, 1, 1.2-Tetrachloroetl1ane
1, 1,2,2-Tetxachloroethane
Toluene
1,2,3-Trichlorobaxzene
l ,2,4-Trichlorobenzene
1,I , 1-Trichloroethane
1, 1,2-Trichloroetha:ne
Trichloroethane
Trichlorofluoromahane
1,2,4-Trimethylbalzeue
L3,5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<10
5.8

10
5.0

Surroszaxe Percent Recoveries % Recoverv Rccoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-dg

95
102
97

86-115
86-118
88-110

9

MRL = Minimum Reporting Limit

Trey a'@¢f<en_
1 / -v?l°
O@unic Labomory Supervisor

MPI4007.DOc/sl conlmn1~mAI.Annrolvu.zc Li I



MCKENZIE
L A B O R A T o R I E S

3725 E Anima Ave
Suite One
Phoem M 85042
Voice. (AC'»'\ 470.028E
FAX (5(J2\ 470-C755
ADHS incense AZ cos:

Malcolm punier, no.(MPI)
Ann: Tim Francis
432 n. 44m saw, #400
Phoenli.\:, z ss00s

26 Apr 96
26 Apr 96
09 May 96
23 May 96
E96-4010
pg/L (ppb)
2602-002
Gila BendLalnd5U

Dime sanctum
Dame Reedved:
Dun An=ly==¢
Dumb 8=w1=¢
McKenzie I.D.:
Ulmits Reported:
Pa-ojea No.:
Project Name:
Plug: I off
CaunaedRqawt: II Jul 96

EPA 8260

Compound Travel Blank MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
6 . 0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10

Benzene
Bromobemzene
Bromochloromethane
Bromodichloromethans
Bromoform
Bromomethane
n-Butylbenzeme
sec-Butylbenzaw
tort-Butylbenzcnc
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
l ,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1 , l -Dichloromethane
1,2-Dichloroethane
1,1-Dichloroethenc
cis-1,2-Dichloroethene
trans- 1 ,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, I -Dichloropropene
cis-1.3-Dichloroprcpare
trans-1,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI4007.Doc/sl CONFIDENTIAL AND rluvn.znlrJ>



MCKENZIE
L A BO R A T o R I E S

3725 E. Auarvxa Ave.
Sure One
Phaomx, AZ 85040
VUWCE; (602) 470-0288
FAX: (6G2l 470-0756
ADHS License AZ 0034

Malcolm lm. (MPI) Dame Sampled: 26 Apr 96
Date Received: 26 Apr 96
Dare Analyznedr 09 MSW 96
Dare Reported: 23 May 96
McKenzie I.D.: E96-4010
Units Reported:
Prqea No.:
Project Name: .
Page 2 off
Corrected Report: II Jul 96

pg/L (ppb)
2602-002
Gala Bend Landfill

EPA 8260

Compound Travel B14 MRL

<5.0
<5.0
<5.0
<5,0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Ethylbaxzemc
Hexachlorobutadiane
Isopropylbenzene
Methyl e chloride
Naphthalene
I1'pl'opylb€llz¢ll¢
Styrene
Teuachloroethcne
1, 1, I .2-Tctrachloroethane
I, 1.2.2-Tetrachlorocthane
Toluene
1 ,2,3-Trichlorobexlzene
1_2,4-Trichlorobenzene
I, 1, I-Trichloroethane
1, 1,2-Trichloroet&lax\e
Trichlorocthcne
Trichlorofluoromethane
1.2,4-Trimethylbenzene
1,3,5-Trimethylbarzene
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surroszare Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobenzene
Dibromotluoromethane
Toluene-dg

95
103
95

86-115
86-118
88-110

MRL = Minimum Reporting Limit

_ 44/1f 444-4,.
Tracey l l38<en. Organic Laboratory Supervisor

Mpl4007.Doc/sl CONFIDINTIALANDPRIVILEGED



MCKENZIE
L A B O R A T O R I E S

3725 E Asama Ave
Suite One
Phosmx AZ B504C
Voice: (602\ 470-0286
FAX. .(602\ 478-0756
ADHS License A: 0034

Malcolm Pirie, Inc. (MPI)
Atm: Tim Francis
432 N. 44th Sven, #400 ;
Pb°¢l1i1<, z 85008

nm swum
Dun Rnedved:
Due Analyzed:
Dai: RQoned:
McKmdz I .D.:

` - :
Project o.:
Project Name:. Gi
Page I 0 / 2
CaweaedR¢av1:

N/A
N/A
09 May 96
23 May 96
N/A
ML (ppb)
2602-002
Gila Bend Landfill

I I Jul 96

EPA 8260

Compound meuwa Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
6 .0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobeuzene
Bromochloromethane
Bromodichlorometimne
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbemzene
ten-Butylbenzene
Carbon tetrachloride
Chlorobemzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1 .2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobeuzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1 -Dichloromethane
1,2-Dichloroemhane
1 , 1-Dichloroethene
cis-1,2-Dichloroethene
trans- 1,2-Dichloroethene
1,2-Dichloropropame
1,3-Dichloropropane
2,2-Dichloropropane
1 , 1 -Dichloropropene
cis- 1 .3-Dichloropmpene
trans- 1,3-Dichloropropene

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

M~PI4007.DOc/sl

l

con1=m:1mAI. AND PRWILEGED



MCKENZIE
L A BO R A T O R I E S

3725 E. Atlanta Ave
Suite One
Pnoenn. AZ eso4c
Voucet (6U2\ 470.0288
FAX: 16021 470-C756
ADHS License AZ CD34

Malcolm Pirnie, Inc. (MPI)

O
09 May 96
23 May 96
N/A
pg/L (ppb)
2602-002
Gila Bend Landfill

\

Dumb Sampled: N/A
Dm Received: N/A
Date Analyzedz

Mcxmmf I_D_.I
Units :

Prqea n24 Gila
P a g e  2 4 2
CavndedR¢an: II Jul 96

EPA 8260

Compound m a n i a  B lank MRL

Ethylbenzane
Hexachlorobutadiene
Isopropylbemzeue
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1,l,l,2-Tetrachloroeidmane
1, 1,2,2-Tetrachiomethane
Toluene
1,2.3-Trichlorobenzene
1,2,4-Trichlorobenzeue
1, 1 , 1 -Trichloroethane
1, 1,2-Trichloroetiiane
Trichloroethene
Trichlorofiuoromemhanc
1,2,4-Trimethylbenzeme
1,3,5-Trunemylbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 v
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surrogate Percent Recoveries %Recover

96
101
96

Recoverv Limits

4-Bromofluorobemzene
Dibromofluoromethane
Toluene-d8

86~ll5
86-118
88-110

MRL = Minimum Repomhg Limit

'4 (8  r  ,  41  'v"r '4 ,» i?`
Traoey 9l6T:kett, OrganicLaboratory Supervisor

MPI4007.DOC/ll conImz1~rr1Ax.Annnuvn.nczn
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MCKENZIE
L A B O R A T O R I E S

3725 E Asama AV:
Suite One
°w::er1w E 85842
Voice E..`* 479.0255
FAX (602'- 475-C'5€
AD*.S ».license AZ CZI8~

Malcolm Pirie, Inc.
Attn: TimFxancxs
432 n. 44m saw, #400
Phoenix, AZ 85008

Dm Sampled:
Dum: Rcedvedz
Date 4'\118l3'2°d2
Dame Reported:
mqlcmm I.D.:
u»=4= Row°"°¢
ProjectNo. :
ProjectName:

N / A
N / A
10 Jun 96
26 jun 96
E96-5121
pg/L (ppb)
2602.002
Gila Bend

EPA 8260

Quality Control Data

Client I.D.: N/A

Compound
Sample
Tumult

Come.
Spiked

Spiked
Sample

%
R e c . .

Dup.
Spiked
Sample

Dup.
%
Rec. RPD

Limits
% Rec.

Benzene
Chlorobenzene
1,1-Dichloroethene
Toluene
Trichloroethene

<5.0
<5.0
<5.0
<5.0
<5.0

25.0
25.0
25.0
25.0
25.0

31.4
26.5
32.4
27.1
31.8

126
106
130
108
127

31.4
26.3
32.2
26.6
31.7

126
105
129
106
127

0
l
1
2

<1

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Result - Sample Result I00

Spike Concentration x

RPD (Relative % DiEerence) =
Spiked Sample Result - Duplicate Spiked Sample Result

Average of Spiked Samples
xl00

/ ; P=ssy .§...
Mpl5368.Doc/d CONFIDENTIAL AND PRIVILEGED

I



-MCKENZIE
L A BO R A T O R I e S

3725 E AI\8r\'Ia AVG.
Sure One
°hO€mx AS 85040
Voice. (eo2> 4704285
FAX; (ec2) 470.0756
ADHS License AZ 0034

Malcolm Pirie, Inc.
Arm: Tim Francis
432 n. 44th Street, #400
Phoenix, AZ 85008

nm 5"1I1I=1°<l2
Date Received:
Dime Alumalyzedz
Dulce R=P°I1°¢
m u m  I . D . :
Units 1

§3 n2;i..¢ Gila .

N/A
N/A
12 Jun 96
26 Jun 96
N/A
us/L (ppb)
2602 002
Gala Bend

EPA 8260

Qudicy Control Dao

Client l.D.: Blank Spike

Compound
Sample
Result

Cone.
Spiked

Spiked
Sample

% .
Rec.

Sp
Sample

Dup.
%
Rec. RPD

Limits
% Rec.

Benzene
Chlorobenzeue
1,1-Dichloroahene
Toluene
Trichloroethane

<5.0
<5.0
<5.0
<5.0
<5.0

25.0
25.0
25.0
25.0
25.0

24.7
23.3
24.9
23.7
24.2

99
93

100
95
97

25.3
24.2
26.1
24.6
25.6

101
97

104
98

102

2
4
5
4
6

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Result - Sample Result 100

Spike Ccumentrarion x

RPD (Relative % Difference) =
Spiked Sample Result - Duplicate Spiked Sample Result

Avenlge of Spiked Samples xl00

I4/4 4/1/M 4 ??4»,, %.4é' »2.<,,,, QL
T & ¢ y L . 1 ~ 1 0 a < a : ,  o i g é k l Supervisor' p w c m : tsssulanee suuimm

MpI5368.Doc/sl
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MCKENZIE
L A BO R A T O R I E S

3725 E. Anima Ave.
Suns One
Phoenix. AZ 85040
Voice: (602) 470-0288
FAX: (602) 470-0756
ADHS License AZ 0034

Malcolm Pimp, Inc.
Arm: Tim Francis
432n. 44th Saw, #400
Phoenix, AZ 85008

DIm Suunplnd: N/A
Dam Recdvd:
DH¢eAndyzed:
Dame keponedz
McKamle l.D.:
U ' . :
p 8 2  o . :
PrqeaName: Gila

I 11.1 I40n. u 96

N/A
12 Jun 96
26 Jun 96
N/A
us/L (ppb)
2602.002
Gila Bald

EPA 8260

Compound mania Blank MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0»

10

<5.0
<5.0
<5.0
<5.0
<5.0

<10
6 .0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
5.0

10

Benzene
Bromobgn2gmg
Bromochloromethane
Bromodichloromethane
Bmmofonn
Bromomethane
n-Butylbemzene
sec-Butylbemzene
terr-Butylbenzcne
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzame
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
DichlorodiHuoromethane
1, 1 -Dichloromethane
1 ,2-Dichlomethane
1, 1-Dichloroethene
cis-1.2-Dichloroethenc
trans-1,2-Dichlornethene
I ,2-Dichloropropane
I ,3-Dichloropropane
2,2-Dichloropropane
1, 1-Dichloropropene
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropeme

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0
5.0
5.0
5.0
5.0
5.0

MPI5368.DOc/sl CONFIDENTIAL AND PRIVILEGED



I

1
a

MCKENZIE
L A B o R A T O R I e S

s. 25 : Asama Ave.
Sure One
Proems. 4 85045
4'U'C§ \6C21 470-C2S:
=Ax (see. 479.C'56
ADFS .sense AZ S03-1

Malcolm pima, lm.

\4

Dale Sampled N / A
Dare Renewed
Doe A118-l=d
Date Reported
McKanzle I D
UIIIIS Reported
Project No
Project Name
Page 2 off
Corrected R¢ort: 11 Jul 96

. : N / A
: 12. Jun 96
: 26 Jun 96

. ` . . :  N / A
_ . :  M L  ( p p b )
. .: 2602.002

: GilaBald

EPA 8260

Compound Method Blank MRL

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
:._

MEthylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methyl chloride
Naphthalene
n-Propylbenzeme
Stylene
TetraMomethene
l, 1 , 1,2-Tetrachloroetlnane
1,1,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobenzene
1,2,4-Tricldorobenzene
1, 1, 1 -Trichloroethane
1, 1,2-Trichlorcethane
Tdchloroethene
Tricldorofluoromethane
1,2,4-Trnn¢mylbm2m¢
1 ,3 ,5-Trimethylbenzeme
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 1

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recovery Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-dg

100
98
98

86-115
86-118
88-110

MRL = Minimum Reporting Limit

T kett.4r"44~¢r{.?'- Qt.,
}Assurance Auditor

MPI5368.DOC/sl

P.
Organic Laboratory Supervisor Peggy Carte,

CDNFIDINHAL AND nuvu.znLila

Il l l l l



MCKENZIE
L A B O R A T O R I E S

3725 E. Asama Ave
SUI\€ Ume
Phoenix AZ aso4c
Voice. (602" 470-0285
FAX; (602) 470-0756
ADHS Lloense AZ 0034

Malcolm Pimic, Inc.
Arm: Tim Francis
432 n. 44th St1"=¢t, #400
Ph°¢I1ix, AZ 85008

Date Sampled: N/ A
Dale Received: N/ A
Date Analyzed:
Du e :
McKmzle LD.:
Units •
PI°j°°¥ o.:
Prqea Name: Gila
Page I a.f2
Con eau!  Rqwn:  I I  Jul 96

10 Jun 96
26 Jun 96
N/A

8/L (Ppb)
2*l602.002
Gda Band

EPA 8260

Compound maid Blank M R L

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bmmobenzene
Bromochloromethane
Bromodichloromethane
Bromofom
Bromomethane
n-Butylbenzeme
sec~Butylbem1zene
tart-Butylbenzene
Carbon tetrachloride
Chlorobazzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromocthane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene .
1.4-Dichlorobenzene
Dichlorodifluoromethane
1, 1 -Dichloromethane
L2-Dichloroethane

I -Dictdoroethene
cus-1,2-Dichloroahene
trans-1,2-Dichlorwoahene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, I-Dichloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropane

1?

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl5368.Doc/sl CONFIDENTIAL AND rnxvnmclzn



MCKENZIE
L A B O R A T o R I E S

3725 E Atlanta Ave
Sul!9 One
Proem AZ 85046
Voice 1602'- ~1"0-C255
FAX: §652\ 470-0758
ADHS .cense AZ 0034

Malcolm Inc.

|

N/A
N/A
10 Jun 96
26 Jun 96
N/A
pal., (Ppb)

.: 2602.002
1 Gila Bernd

\

Dao Sampled:
nm Received:
Dare Analyzed:
Dare RqJor'Ied:
McKenzie I.D.:
Units Reported:
Project No
Project Name
Page 2 off
Corrected Report: 11 Jul 96

EPA 8260

Compound m=d=Q4 Blank MRL

MEthylbenzene
I-iexachlorobutadimc
Isopropylbenzene
Methylene chlorik
NaphthaLl e
n-Propylbenzene
Styrene
Tetrachloroethenc
1, 1, 1,2-Tetxachloroethane
1 . 1,2,2-Tetrachloroet&1anc
Toluene
1,2,3-Trichlorobenzme
1,2,4-Trichlorobaxzale
1 , 1, 1 -Trichloroetlnane
1, 1 .2-Trichloroethane
Trichloroethene
TrichloroHuoromed1ane
l,2,4-Trimethylbcnzenc
1,3,5-Trimethylbenzame
Vinyl chloride
Xylene (total)

;4 |

6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
< . 0
<5.0
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
6.0

10
5.0

Surrogate Percent Recoveries °Q Regoverv RecQverv Limit;

4-Bromofluorobemzcnc
Dibromofluoromethane
Toluene-d8

103
98

100

86-115
86-118
88-110

MRL = Minimum R¢=p°f:i118 Limit

MpI5368.Doc/d

- 4 /  f , < 4 . 4 f 4 ? z 4 P 64-22 ,
Trey Ljvflictr, Organic Laboratory Supervisor Pqzsy c°~a,48=y Assurance Auditor

courmmmu. AND nxvnmcsn
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MCKENZIE
L A BO R A T O R I E S

3725 E Atlanta Ave
Sure One
Hngghlx AZ ego.::
Vivace 1628 K0-0286
FAX cans- 473-"°'5E
ADHS uoense -RZ 083-

Malcolm Pirnie, Inc.
Atm: Tim Francis
432N. 44th so-ea, #400
Phoenix, AZ 85008 a

\

nm Sampled:
Dare Received:
Date Mnadyzed:
Date Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page I o f f
CorreaedReport: II Jul 96

05 Jun 96
06 Jun 96
12 Jun 96
26 Jun 96
E96-5375
us/L (ppb)
2602.002
Gila Band

EPA 8260

Compound Trip Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobemene
Bromochloromethane
Bromodichlorometlmame
Bromoform
Bromomethane
n-Butylbenzeme
sec-Butylbeuzene
ten-Butylbenzene
Carbon tetrachloride
Chlorobenzare
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4~Chlorotoluene
Dibromochloromcthane
L2-Dibromo-3-chloropropane
1 .2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1 , l -Dichloroerhane
1,2-Dichloroethane
1 , l -Dichloroethene
cis-1,2-Dichloroetheue
trans-1,2-Dichloroetheue
L2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
l . l~Dichloropropene
cis- 1 ,3-Dichloropropene
trans- 1,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5,0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0
5.0
5.0
5.0
5.0
5.0
5.0

MPl5368.DOC"sl CONFIDENTIAL AND PRIWTLEGED
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MCKENZIE
L A B o R A T O R I E S

8T"5 E Anima Ave
Su9!€ Cne
Praoenn AI 85048
Vozae I6L'2' 470.C28°
=Ax (6021 4TG-C"56
ADHS cense Al' 0c3~:

Malcolm Pirie, Inc. . : 05 Jun 96
: 06 Jun 96
: 12 Jun 96
: 26 Jun 96

. . ..1 E96-5375
. : us/L (ppb)
. .: 2602.002

: Gila Bend

Dare Sampled
Date Roved
Dare Analy,1¢¢
Date Reported
McKclu:z1eI D
UIIIISRcponed
Project No
Project Name
Page 2 off
Corrected Report: II Jul 96

EPA 8260

Compound Trip Blank MRL

<5. 0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5 .0
5 .0
5.0
5 .0
5 .0
5 .0
5.0
5.0
5 .0
5 .0

Ethylbmzuxe
I-Iexachlorobutandiene
Isopropylbenzene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachlorocthenc
1. 1. 1.2-Tetranchloroahane
1, l,2.2-Tetrachloroethane
Toluene
1.2.3-Trichlorobcnzcne
1.2,4-Trichlorobcmneuc
1. l. I -Trichloroethane
l . I,2-Trichloroethanc
Trichloroethene
Trichlorofluoromethane
1 ,2_4-Trimethylbcnzeme
1 ,3,5-TMnedmylbcnzcne
Vinyl chloride
Xylene (¥O¥21)

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recover Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

100
101
98

86-115
86-118
88-110

MRL = Minimum Reporting Limit

MPl5368.D()C.~sl

Organic Laboratory Supervisor Peggy Cm, yAssurance Auditor

CDNFIDENTIAL AND rmvlnzosn



MCKENZIE
L A B O R A T O R I E S

3725 E Anima Ave.
Sultan One
Phoenix AZ 85040
VOI¢8 46321 470.S288
FAX <6c2\ 470-CPS6
ADHS License A2 0034

Malcolm Pirie, Inc.
Arm: Tim Francis
432 n. 44th Sued, #400
Phoenix, AZ 85008

Dame Sampled: 05 Jun 96
Dam: Received: 06 JUICE 96
Date Analyzed: 12 Jun 96
Dare Reported: 26 Jun 96
McKa1zic I.D.: E96-5374
Umps Rortedi pg/L (ppb)
Project o.: 2602.002
Project Name: Gila Bend
Page I  off
Corr¢ctedReport: II Jul 96

EPA 8260

Compound Equipment/Field Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomemhane
n-Burylbenzene
sec-Butylbeuzene
tart-Butylbenzexle
Carbon tetrachloride
Chlorobemzene
Chloroethame
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
l ,2-Dibromo-3 -chloropropane
1.2~Dibromoethame
Dibromomethane
1,2-Dichlorobenzene
L3-Dicldorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1. l -Dichloromethane
1 .2-Dichloroemhane
1. l -Dichloroembene
cis-1.2-Dichloroethene
trans- 1 .2-Dichloroethene
I .2-Dicldoropropane
1 .3-Dichloropropane
2.2~Dichloropropane
1 . I -Dichloropropene
cis-1.3-Dichloropropame
trans- 1 ,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI5368.DOc/sl CONFIDENTIAL AND PRWILEGED



MCKENZIE
L A B O R A T O R I E S

8`25 E Atlanta Ave
Suns One
°noenl> AZ esc-so
voice 46021 476-8285
=Ax 1602) 470-0756
ADHS License 42 nos:

Malcolm pirnie, lm. 05 Jun 96
06 Jun 96
12 Jun 96
26 Jun 96
E96-5374
n8/L (ppb)
2602.002
Gila Baud

\

Date S"l1PI=¢
Date Recdwed:

Analyzed:
num R=P°W=¢
Mqliendc I.D.:

P*°i°°* o.:
Prqea Name:
Page 2 4 2
Cuw'nededRqu»an: II Jul 96

EPA 8260

Compound Equinmem/Field Blank M R L

<5.0
<5.0
<5.0
<5.0
<5_0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Ethylbenzeuc
Hexachlorobutadiene
Isopropylbemzene
Methylene chloride
Naphthalene
n-Propylbenzeme
Styrene
Tetrachloroedlene
1, 1, 1,2-Tetrwachloroethane
1, 1,2,2-Teuachlomethane
Toluene
1,2,3-Trichlorobenzaxe
1,2,4-Triddorobexnzeme
1, 1, 1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethane
Trichlorofluorometiwame
1,2,4-Trimethylbenzene
1.3.5-Trimethylbemnzene
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recovery Recoverv Limits

4-BromoHuorob e
Dibromofluoromethanc
Toluene-dg

lot
102
99

86-115
86-118
88-110

1

MRL = Minimum Reporting Limit

ll » ' f ? ? ( ' / (  / , , r ' r - / 1 - - 4 4 5 : - 4 4
Trace5 ]556k¢r[, Organic Labofrarory Supervisor

25/97 fa "'}
P=ssy c<»a,°t££Giy Assurance Auditor

MpI5368.Doc/xl con1=mmmA1.Annrmvn.ncs.n
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MCKENZIE
L A B O R A T O R I E S

3- 25 E Auarua Ave
Suit? Sue
°rIO¢rln Al' 85045
VGICE. i602 -pa-azse
FAx. 16C2. 476-C"'5E
ADHS License AZ cos-=

Malcolm Inc.
Atm: Tim Francis
432 n. 44th Sneer, #400
Phoenix, AZ 85008

Dum: Sampled:
Date Received:
Date Mnalyzed:
Date Reported:
McKenzie l.D.:
Units Reported:
Project No.:
Project Name:
Page I  o f f
Corrected Report :  I I  Jul 96

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5373
H8/L (ppb)
2602.002
Gi la gem

EPA 8260

C°mp0v11d MW -6S M R L

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
5.0

10

Benzaze
Bromobenzene
Brcmochloromethane
Bromodichloromahane
Bromoform
Bromomet&1ane
n-Butylbenzene
sec-Butylbenzeue
ten-Butylbenzene
Carbon teuachlodde
Chlorobenzene
ChloroethaLne
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
l .2-Dibromo-3-chloropropane
L2-Dibromoethane
Dibromomethane
1,2-Dichlorobemzenc
1 .3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1, 1-Dichloroethane
1 ,2-Dichlorocthane
1. 1 -Dichloroethcne
cis- 1 .2-Dichloroethene
trans-1,2-Dichloroahene
1,2-Dichloropropane
1,3-Dichloropropanc
2,2-Dichloropropane
1, 1 -Dicldoropmpme
cis~l ,3-Dichloropropaxe
trans- 1 ,3-Dicl1loropropen»e

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl5368.Doc/sl CONFIDENTIAL ANDr n m n zc zn
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MCKENZIE
L A B o R A T O R I E S

3725 E. Asama Ave
Suvxe One
°noemx. RZ es04c
Vance 4602) 470-0288
FAX (602) 4704275&
ADHS cense AZ 0834

Malcolm pm. lm. Bile Sll1mple¢ 05 .fun 96

Dumb Alld§l̀
Repeated:

8'°"°""° LD.:

1>t'83¢= o.:
Project Name: Gt
Page 2 q/'2 •CamededR4»oN. II Jul 96

06 Jun 96
10 Jun 96
26 Jun 96
E96-5373
us/L (Ppb)
2602.002
Gila Band

EPA 8260

Compound mw-6$ MRL

Ethylbeuzene
Hexachlorobumdiene
lsopropylbenzeue
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetxachloroethene
1,1,1,2-Tet1'aLchioxoe&ane
1. l,2,2-Tetrachlorncthame
Toluene
1,2,3-Trichlorobaxzme
1,2,4-Trichlorobenzule
1 , 1 , 1 -Trichloroethane
1, 1 ,2-Trichloroethane
Trichloroethane
Trichlorofluoromethanc
I,2.4-Trimethylbenzelne
1 .3 .5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surroszatc Percent Rccoveries % Recovery Recovery Limits

4-Bromofluorobenzene
Dibromofluoromcthane
Toluene-d8

107
112
93

86-115
86-118
88-110

MRL = Minimum R¢p0fli"8 Limit

,» W'rf'r4 f 4142 4
Traces etc Organic Laboratory Supervisor

I9.1.-g»;,~, to  F .

P»=ssy Cora, @4453 Assurance Auditor
MpI5368.Doc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A BO R A T O R I E S

3T"5 E Allan!a~Av1=.
Sunte One
°noen:x H 85845
VOICE £6G21 470.G285
FAX. (6322 an-rss
ADHS incense AZ cos:

Malcolm Pil'l:li¢, Inc.
Atm: Tim Francis
432 N. 44th Strew, #400
Phoenix, AZ 85008

l

Dame Sampled: 05 Jun 96
Dare Received: 06 Jun 96
Date Analyzed: 10 Jun 96
Date Reported: 26 Jun 96
Mcliemzie I.D.: E96-5372
Units r ed :  p g / L (ppb)
Project o.: 2602.002
Project Name: Gila Band
Page I  o f f
Corraaad Repor t :  I I Jul 96

EPA 8260

Compound MW-3S M R L

<5. 0
<5 . 0
<5.0
<5 . 0
<5.0

< 1 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0

-<10
<5.0

< 1 0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5_0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5 . 0
<5.0
<5.0
<5 . 0

5 .0
5 .0
5.0
5 .0
5.0

10
5.0
5 .0
5 .0
5.0
5.0

10
5.0

10

Benzene
Bromobeuzelne
Bromochloromethane
Bromodichloromethanne
Bromoform
Bromomethane
n-Butylbenzeme
sec-Butylbenzeue
ten-Burylbenzene
Carbon tetrachloride
Chlorobenzenc
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromembane
1 .2-Dibromo-3 -chloropropane
1 .2-Dibromoethalne
Dibromomethane
1,2-Dichlorobenzene
1 ,3 -Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodi f luoromethane
1, 1 -Dichloromethane
1,2-Dichloroethame
1, 1 -Dicldoroethene
cis-1,2-Dichloroethame
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloroprapane
2,2-Dichloropropane
1, I -Dichloropropeuc
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI5368.DOC/sl CAN FIDENTIAL AND PRIVILEGED



MCKENZIE
L A BO R A T O R I E S

ST25 E AIIIMB Ave
$uN9 Qne

no8rl1x RE 85048
vo.:e ' s : 2 . 4`0~02BS
FAX (6a2l 470-0756
ADHS .incense AZ 003

MalcoknPirnie. Inc Dale Sampled;
Date Received:
Dare Analyzzed:
Dare Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page 2 off
ColreaedRqu~ort: II Jul 96

05 Jun 96
06 Jun 96
10 Jun 96
26 .fun 96
E96-5372
us/L (ppb)
2602.002
Gila Bend

EPA 8260

Compound MW-3S MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5 .0
5.0
5 .0
5.0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5.0
5 .0
5.0
5.0
5 .0
5 .0
5.0
5 .0

Ethylbenzenc
Hexachlorobutadiene
lsopropylbenzene
MWmylene chloride
Naphthalene
n-Propylbemzene
Styrene
Tetrachloroethene
1,1,1,2-Tetrachloroethane
1, 1,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobenzene
1,2,4-Tricblorobenzene
1, 1, 1-Trichloroethane
1, 1,2 ~Trich1oroethane
Trichloroethane
Trichlorofluoroma&1lane
1,2,4-Trimethylbenzcne
1,3,5-Trimethylbeuzene
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surroeatc Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobcnzcne
Dibromofluoromcthane
Toluene-d8

107
114

92

86-115
86-118
88-110

MRL = Minimum R=P0I1iHS Limit

Tracey I vett, OrganicLaboratory Supervisor Peggy Cora, qty Assurance Auditor

MpI5368.Doc/sl conrmm~rrm./u~anrnlvn.u:u>
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MCKENZIE q

L A B O R A T O R I E S

34 25 E Auanxa Ave.
Suite One
Proems. AZ 85640
Voice. 16023 470-0288
FAX. (602) 470-C 1 56
ADHS Lxoense AZ CD34

Malcolm pm, Inc.
Ann: Tim Francis
432 n. 44th so, #400
Phoenix, AZ 85008

nm Suinplei
nm Received:
Date Am81yz¢¢
Date R=p<=~==d=
McKande I.D.:

a o » :
Project Name:
Page I off
Carneaed Ryan: II Jul 96

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5371
us/L (Ppb)
2602.002
G i l l a r d

EPA 8260

Compound MW-2S MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5_0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethanc
Bromodichloromcthane
Bromoform
Bromometilane
n-Butylbenzenc
sec-Butylbenzene
ten-Butylbenzene
Carbon tetrachloride
Chlorobanzene
Chloromethane
Chloroform
Chloromethalne
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethanne
Dibromomethane
1 ,2-Dichlorobenzcne
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1. 1-Dichloroethane
L2-Dichloroethane
1, 1-Dichloroethene
cis-1.2-Dichloroethene
trans- 1 ,2-Dichloroetheuc
1,2-Dichloropropane
L3-Dichloropropane
2,2-Dichloropropane
I , l -Dichloropropene
cis-1.3-Dichloropropene
trans- I .3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI5368.Doc/sl CONFIDENTIAL AND PRIVILEGED
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MCKENZIE
L A B o R A T O R I E S

3725 E. Atiifili Ave
Sure Gne
°no¢nlx. AZ 8504v
vouae. 4eo2» 470-0285
FAX (602-, 470-0756
ADHS License AZ 0034

Malcolm Pi111i¢. Inc.

1.

Data Sampled: 05 Jun 96
Date Renewed: 06 Jun 96
Date Analyzed:
Date Reported:
McKende I .D.:
Units red:
Project o.: .
;>;<»=8 Name: '

age o f f
Con¢aedR¢port: II Jul 96

10 Jun 96
26 Jun 96
E96-5371
us/L (ppb)
2602 00z
Gila Bald

EPA 8260

Compournd MW-2$ MRL

MEthylbenzene
Hexachlorobutadi  e
Isopropylbeuzene
Methylene chloride
Naphthalene
n-Propylbenzenc
Styrene
Tetrachloroetlxene
1. 1, 1,2-Tetrachloroetiiane
1, l,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobemiuene
1 ,2,4-Trichlorobenzene
1, L I -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethane
Trichlorotluoromedlane
1 ,2.4-Trimethylbenzene
1 ,3 ,5-Trimethylbenzene
Vinyl chloride
Xylene (total)

< 5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
< 5 . 0
6 . 0
<5 . 0
<5 . 0
< 5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

5 .0
5.0
5.0
5 .0
5 .0
5 .0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5 .0
5.0
5.0
5.0
5 .0
5.0

< 1 0
<5.0

10
5.0

Surrogate Percent Recoveries % Recovery Recovery Limits

4-Bromofluorobenzcne
Dibromofluoromcthane
Toluene-d8

108
116
90

86-115
86-118
88-110

MRL = Minimum Reporting Limit

, I/.P/r 6/>f'64'¢4? ' ' G-U..
Tracey M OrganicLaboratory Supervisor Peggy c04 tty AssuranceAuditor
MPl5368.DOC/sl conrmnmxu. AND PRWILEGED
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MCKENZIE
L A BO R A T O R I E S

3725 E AI\lf\1a Av:
Sunk One
°hOlnl> AZ esa4c
voled (602 \  ro-ozas
FAX leo2~ 470-G"5é
ADHS Luoense Az 0934

Malcolm Pimic. Inc.
Arm: Tim Francis
432 N. 44th Stream #400
Phoalix, AZ 85008

Date Sampled:
Daze Received:
Date Analyzedr
Dare Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page I off
Correaad Report: ll Jul 96

05 jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5370
pg/L (ppb)
2602.002
Gila Bend

EPA 8260

Compound MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
6.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Brornomethane
n-Butylbenzene
sec-Butylbenzeme
ten-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromcthanc
l .2-Dibromo-3-chloropropanc
l .2-Dibromocthane
Dibromomethane
1 .2-Dichlorobenzenc
1.3-Dichlorobcnzcnc .
l .4-Dichlorobcnzcne
Dichlorodifluoromethane
1. l-Dichloroethanc
1 .2-Dichloroethanc
1, 1-Dichloroethaxe
cis-1,2-Dichloroetheme
trans-1.2-Dichloroethene
1 ,2-Dichloropropanc
1,3-Dichloropropane
2.2-Dichloropropane
1, 1 -Dicldoropropmc
cis-1,3-Dichloropropene
trans- I ,3-DicHoropropme

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI5368,DOc/sl conl=lmz1mALAnnrnlvu.zclm

MW-IS



l I lumlll l llululllu null
1

MCKENZIE Attania Ave

L ABO R A T O R I E S

3725 E
Suite One
°noen-~ AZ eso4e
voice feozw 470-0285
FA>. (son. 470-<r'56
ADHS incense AZ 003:

Malcolm pm, lm. Date Sampled: 05 Jun 96
Dame Received: 06 Jun 96
Dante Analyzed: 10 Jun 96
Dale Reported: 26 Jun 96
McKenzie I.D.: E96-5370
Units Reported: ms/L (ppb)
Project No.: 2602.002
Project Name: Gila Bend
Page 2  of f
Corrected Report: II Jul 96

EPA 8260

Compound MW-IS M R L

MEthylbenzene
Hexachlorobutadime
lsopropylbemzene
Methylene chloride
Naphthalene
n-Propylbcnzeme
Styrene
Tetrachloroethene
1, 1, 1,2-Tetxachloroethane
1, 1 ,2,2-Tetrachloroethalne
Toluene
l,2,3-Trichlorobeuzme
1,2,4-Trichlorobenzane
1, 1, 1-Trichloroethane
1, 1,2-Trichloroethanc
Trichloroethane
Trichlorofluoromethane
l ,2,4-Trimethylbenzeue
1 .3 ,5 -Trimethylbenzamc
Vinyl chloride
Xylene (total)

<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

5.0
5.0
5.0
5 .0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5 .0
5.0
5 .0
5 .0

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzene
Dibromofluoromcthane
Toluene-dg

107
116
90

86-115
86-118
88-110

A

MRL = Minimum l*f=p0fIi11s Limit

Tracey L

MPlS368.DOc/sl

etc, Organic Laboratory Supervisor
F m 44.

P¢88)' C0¢a?521iw Assurance Auditor

con1=mn~mAL AND PRIVILEGED



MCKENZIE
L A B O R A T O R I E S

1'°s5 : Ahanxa Ave
Sou!! Org
°N0€n:\ AZ 8504\
\':>=:E .ec2\ 4?0-0285
FAx. (6S2\ 4"0-C"5€
ADHS ;.license AZ 0934

Malcolm Pimic. Inc.
Arm: Tim Francis
432 n. 44th Sued, #400
Pb°¢=1lix. AZ 85008 l

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5369
m8/L (ppb)
2602.002
Gi la Bald

Dime Sampled:
Date Revived:
8 3 2 Analyzed:

machine l.D.:
Units :
Project o.:
pfmw Name:
Page I off
Cavneaed Report: II Jul 96

EPA 8260

Compound MW-4S MRL

5.0
5.0
5.0
5.0
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<l0
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<l0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromcthane
Bromodichloromethane
Bromoform
Bromomcthane
n-Butylbcnzcnc
soc-Butvlbcnzcnc
ten-Butylbcnzznc
Carbon tetrachloride
Chlorobcnzunc
Chlorocthanc
Chloroform
Chloromcthanc
2-Chlorotolucnc
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1 .2-Dibromocthane
Dibromomethane
1,2-Dichlorobenzene
I ,3-Dichlorobenzene
1 _4-Dichlorobemzene
Dichlorodifluoromethane
1. 1-Dichloroethanc
1 ,2-Dichloroethane
1, 1 -Dichloroethene
cis-1,2-Dichloroethene
trans-1,2~Dichloroethelle
1,2-Dichloropropane
l ,3-Dichloropropane
2,2-Dicldoropropane
1 , 1 -Dichloropropene
cis-1,3-Dichloropropene
trans- 1 ,3-Dichloropropene

5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl5368.|X)C s| ( DNFIDENTIAI. AND PlU\1LF.GED



MACKENZIE
L A B o R A T O R I E S

8725 : Atlanta Ave
Suns One
bNUeNll AZ 8504?
Va=:e 4ss2. 470-C285
FAX (6829 470-C756
AD:-=SLicense AZ 083-'

Malcolm Inc. 05 hm 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5369
H8/L (ppb)
2602.002
Gila Bend

33
Anabzsd:

me1<=»#= I.D.:

Pmjea o.: -
Project Nam'
Page 2 ¢f2 '
Cavreaed R¢an: II Jul 96

EPA 8260

Compound MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Edzylbenzeue
I-Iexachlorobutadiene
lsopropylbeuzeule
Methylene chloride
Naphthalene
n-Propylbmzene
Styrene
Tetrachloroethene
1, 1, 1,2-Tetrachloroaharnc
1, 1 ,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1, I , 1 ~Trichloroethalne
1 . 1,2-Tr'ichloroethane
Trichloroeth e
Trichlorofluoromethane
1 ,2.4-Trimethylbenzene
1.3,5-Trimethylbenzme
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surrogate Percent Recoverive % Recovery Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

108
117
89

86-115
86-118
88-110

MRL = Minimum Reporting Limit

Tracey L 1¢>8¢1€é1{ Organic Laboratory Supervisor Peggy C Assurance Auditor

Mpl5368.Doc/xl con1=mnr4'nALArenrn1vn.l:cr.n

-1-111

mw-4s

lm



MCKENZIE
L A B O R A T O R I E S

3725 E Ailene Ave.
Suite One
Ph°9UIX, AZ B5040
Voicer (602) 470-0288
FAX. (602\ 470-0756
ADHS License AZ 003.1

Malcolm Pirnie, Inc.
Attn: Tim Francis
432 n. 44th Stlvd, #400
Phoenix, AZ 85008

05 Jun96
06 Jun96
10 Jun 96
26 Jun 96
E96-5368
us/L pb)
2602.882
Gila ad

Date led:
Date Received:
no Analyzedz

K.,-, l.D.:
Unlit :
Rrojea o.:
PrqeaName:
Page I off
Curneaed Rmart: I I Jul 96

EPA 8260

Compound MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bl'olTlobcDz8Il€
Bromochloromethane
Bromodichloromethans
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tart-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2~Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 ,2 -Dibromo-3-chloropropane
I .2-Dibromoethane
Dibromomethane
1 .2-Dichlorobenzexne
1 ,3 -Dichlorobenzene
1,4-Dichlorobemzene
DichlorodiHuoromemhan~e
1, I -Dichloromethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichlomethene
1 ,2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1 , I -Dichloropropene
cis-1.3-Dichloropropene
trans- 1 ,3 -Dichloropropene

<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

5 .0
5.0
5 .0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0

MPl5368.DOC/sl CONFIDENTIAL AND PRIVILEGED
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MCKENZIE
L A B O R A T O R I e S

3725 E. Atlanta Ave
Sure One
°f'ID@f1:A AZ ego-so
vo.:e' :eo2= 470~0285
FAX . (602) 470-07se
ADHS License AZ con-:

Malcolm Pirie, Inc. Date Sampled: 05 Jun 96
Date Received: 06 Jun 96
Date Analyzed: 10 Jun 96
Date 1 26 Jun 96

. . ..: E96-5368
. : H8/L (Ppb)

.: 2602.002
. 1 Gila Bend

\

Reported
MCKMIJZIC I D
Umm Reported
Project No
Project Name
Page 2 off
Coneaad Rianon: 11 Jul 96

EPA 8266

Compound MW-5S MRL

<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
<5 .0
6 . 0

5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0

MEthylbenzene
Hexachlorobutadiaze
Isopropylbenzeme
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroetbene
1,1, 1,2-Tetlachloroethalnc
1, I ,2,2-Tetracbloroetharnle
Toluene
1,2,3-Trichlorobenzcne
1,2,4-Trichlorobenzene
1, 1 , 1 -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

SurrogatePercent Recoveries % Recoverv Recoverv Limits

4-Bromotluorobenzene
Dibromofluoromemhane
Toluene-d8

104
103
97

86-115
86-118
88-110

MRL = Minimum Reporting
e

44//rf. -v I4'.*'(?¥
Tlwy L9g¢e=n_ Organic Laboratory Supervisor

ft
P=ssv Cora,

Fr v:

r Assurance Auditor
MP!5368.DOC/sl con1=mlnvrlAI.Annrnlvn.a¢nm



MCKENZIE
L A BO R A T O R I E S

3725 E At\ama Ave
Sure One
Pfwenu AS 85040
Volcez (602) 470-028b
FAX. (602) 470-075tE
ADHS License AZ 003-1

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th saw, #400
Phoenix, AZ 85008

Date Sampled
Date Renewed
Dare Reported
McKenzie I D
Project No
Project Name

1 05 .he 96

. : 06 Jun 96

: 24 Jun 96

. . .: E96-5372

.: 2602-002

. : Gila Bend

Client Identification: MW-3S

Parameter Umps 394; MRL EPA Method
Date

Analyzed

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
COPP¢f
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

mw-
ms/L

ms/L
ms/L
ms/L
ms/L
mg/L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L

< 0 . l 0
< 0 . l 0
0 . 0 7
< 0 . 0 5
< 0 . 0 2
< 0 . 0 5
< 0 . 2 0
< 0 . 0 5
< 0 . 0 5
< 0 . 1 0
< 0 . 0 5
< 0 . 0 5
< 0 . 1 0
< 0 . 0 5
< 0 . 2 0
< 0 . 5 0
< 0 . 0 5

0 . 1 0
0 . 1 0
0 . 05
0 . 05
0 . 0 2
0 . 05
0 . 2 0
0 . 05
0 . 05
0 . 1 0
0 . 05
0 . 05
0 . 1 0
0 . 05
0 . 2 0
0 . 5 0
0 . 05

2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 1 9 . 1
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7

17 Jun 96
I7 Jun 96
17 Jun 96
17 Jun 96
l 7 J u n  9 6
l7 Jun 96
12 Jun 96
17]11n 96
17 Jun 96
1 7 J u n  9 6
17 Jun 96
1 7 J u n  9 6
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
ans/L
ms/L

42
10
9.1

0.10
0.20
1.0

200.7
2o0.7
200.7

l7Jun96
17 Jvn96
17Jun96

MRL = Minimum R=p<>nmg Limit

4 4 9 4 4/.za
Maya Qhadwick, Inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND PRIVILEGED

I



MCKENZIE
L A B o R A T O R I E S

3725 F Asama Ave
Susie One
Przoemx AZ 8s04<*
Volcei (602) 470-0288
FAX: (602» 470.0756
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI)

Atm: Tim Francis
432 n. 44th sawn #400
Ph0¢11ix, AZ 85008

Date Sampled
Date Received
Date Reported
McKen:z1e I D
Pl'o]8ct No
Project Name

: 05 Jun 9 6

` 1 0 6 Jun 9 6

2 24 Jun 9 6

. . .1 E96 -5373

. .: 2602-002

. 1 G i l a  B end

Client Identification: MW-6S

Parameter Result 9 4 EPA Method
Date

Analyzed

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

me/L
ms/L
me/L
ms/L
ms/L
ms/L
mS/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mS/L
ms/L
ms/L
ms/L

<0. 10
<0.10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
]7 jun 96
l 7Jun96
12 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun96
]7]\ln 96
17 Jun96
17 Jun 96
l7Jun 96
17 Jun 96
17 Jun 96

Non-Metals, Dissolved
Calcium
Magnesium
Potassium

ms/L
ms/L
ms/L

93
37
7.5

0.10
0.20
1.0

200.7
200.7
200.7

l7 Jun 96
17Jun 96
17 Jun 96

MRL = Minimum Reporting Limit

4 I844,/M
Maya wick, Inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND rmvn.l:cr1>

nu I l



MCKENZIE
L A B O R A T O R I E S

3725 E. Atlanta Ave.
Suil8 One
Proems. AZ 85040
Vance: (602) 470-0288
FAX; (602) 470-0756
ADHS License AZ 003:

Malcolm Pirnie, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Ste¢¢!, #400
Phoenix, AZ 85008

Dun Sampletk
Date Revived:
Dan Rqmned:
Mcxmzie I.D.:
pmjea Na:
Project Name: Gi

05 Jun 96
06 Jun 96
24 Jun 96
E96-5370
2602-002
Gala Bald

Cliexn ldzntiécarionz MW-IS

Parameter Result MRL EPA Method
Date

Analvzed

Metal's. Dissolved
Alimony
Arsenic
Barium
Beryllium
Cadmium
Chifllllillln
Cobalt
C°pp=r
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
ms/L
me/L
m s/L
ms/L
ms/L
m s/L
m8/L
m s/L
ms/L
me/L
ms/L
ms/L
ms/L

<0. l0
<0.10
0.09
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. l0
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

.200.7
. 200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.1
200.7
200.7
200.7
200.7
200.7
200.7
200,7

17 Jun 96
l7 Jun 96
17 Jun 96
17]11n 96
17 Jun 96
I7 Jun 96
12 Jun 96
l7Jun 96
l7 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

mS/L
ms/L
mS/L

37
9.8
17

0.10
0.20
1.0

200.7
200.7
200.7

17 Jun 96
17 Jun 96
17 Jun 96

MRL = Minimum Reporting Limit

444 Qx 82<.4(4,4/
Maja Qédwnck, Inorganic Lab Manager

MpI5368.Docim

Units
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MCKENZIE
L A B O R A T O R I E S

3725 E. Atlanta Ave.
Susie One
Phoenix. AZ 85040
Vance: (602) 470-0288
FAX: (602) 470~0756
ADHS Lacensa AZ 0034

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 4401 sweet, #400
Phoenix, Az 85008

Dm Scrupled
Date Received
DateReported
McKenzie I D
Project No
Project Name

: 05 Jun 96

. : 06 Jun 96

: 24 Jun 96

. . .1 E96-5371

. .: 2602-002

. : Gila Bend

Client Identification; MW-ZS

Parameter 9985 Rcsfult MRL EPA Method
Dare

Analyzed

Meals. Dissolved

Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt

C°pp¢r
Iron
L e d
M.Eng=nm
M
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
mS/L
m8/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mS/L
ln8/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

l7 Jun 96
17 Jun 96
l7 Jun 96
17 Jun96
17 Jun 96
l 7Jun96
12 Jun 96
17 Jun96
17 Jun96
17 Jun 96
l7 Jun96
17 jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun96
17]un 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

mg/L
ms/L
ms/L

46
17
6.1

0.10
0.20
1.0

200.7
200.7
200.7

]7]1_ 96
17 Jun 96
17 Jun96

MRL = Minimum ReportingLimit

f Q94M
Maya wick, Inorganic Lab Manager

MpI5368.Doc/m CDNFIDENTIAL AND FRIVILEG ED

I
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MCKENZIE
L A BO R A T o R I E S

3725 E. Ailina Ave.
SUNG One
Pho€nxx AZ 85040
Voice: (602) 470-0288
FAX: (602) 470.0756
ADHS License AZ 0034

Malcolm Pimic, Inc. (MPI)
Ar m:  T im Francis
432 n.  44th  saw, #400
Phoenix, AZ 85008

Date Sampled
Dale Received
Dare Reported
McKenlzxe I D
Project No
Project Name

: 05 Jun 96

. : 06 Jun 96

3 24 Jun 96

. . .: E96-5368

. .: 2602.002

. : Gila Be

Client Idenmiicationz MW-5S

Parameter Result M R L EPA Method

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

me/L
ms/L
H19/L
M8/L
1118/L
ms/L
ms/L
ms/L
ms/L
ms/L
msfL
mg/L
ms/L
ms/L
ms/L
mS/L
ms/L

<0.10
<0.10
0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

l7 Jun96
l7.Iun 96
l7 Jun 96
17 Jun 96
177un96
17Jun 96
12 Jun 96
17 Jun96
l71un 96
]7]un 96
l7 Jun 96
17]un 96
]'7]un 96
l7 Jun96
17 Jun 96
]7_]1m 96
l7Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
ms/L
me/L

52
15
5.4

0.10
0.20
1.0

200.7
200.7
200.7

17 Jun96
l7 Jun96
17 Jun96

MRL = Minimum R§p0f¢i11S Limit

,,42a 6%4/.4/?
Maja K2i3adwick, Inorganic Lab Malnzlger

Mpl5368.Doc/m CONFIDENTIAL AND rnlvlu-ncaa
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MCKENZIE
L A B O R A T o R I E S

3725 E. Asama Ave.
Suite One
Proems_ AZ 85040
Vice: (602) 470-0288
FAX: (602) 470~0756
ADHS License AZ 0034

Malcolm Pirnie, Inc. (MPI)
Attn: Tim Francis
432 n. 44th Saw, #400
Phoenix, AZ 85008

Dltc Sampled:
Dun Received:
Dao Rqaoned:
McKenzie LD.:
pp°i¢¢I No.:
Project Name: Gi

05 Jun 96
06 Jun 96
24 Jun 96
E96-5369
2602-002
Gala Bend

Client Idenrtiiicarionz MW-4S

Param¢t¢r Ball!! M81 EPA Mexbod
Date

Analog

Metals, Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Ins/L
ms/L
ms/L
ms/L
msfl-
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mafi-
ms/L
ms/L
ms/L
ms/L

<0. 10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17 Jun 96
l7 Jun 96
l7Jun 96
l7Jun96
17 Jun 96
17 Jun 96
12 Jun 96
l7.I11n 96
17 Jun 96
l7Jun 96
l7 J1|n 96
l7Jun 96
17 Jun 96
17 Jun 96
17.lun 96
l7]1.1n 96
l7Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

me/L
ms/L
ms/L

33
16
6.6

0.10
0.20
1.0

200.7
200.7
200.7

17Jun 96
l7 Jun96
l7 Jun96

MRL = Minimum Reporting Limit

/<4» . 69444458
MajacQédv~1clg Inorganic Lab Manager

MPI5368.DOc/m

Liam

c0nnnsnnu. AND PRNILEGED



MCKENZIE
L A BO R A T O R I E S

Anarva AM;

Malcolm Pirie, Inc. (MPI)
Atm: Tim Francis
432 n. 44th Shea, #400
Phoenix, AZ 85008

Date Sampled
Dale Received
Date Reported
McKenzie I D
Project No
Project Name

: 05 Jun 96

1 06 Jun 96

: 25 Jun 96

. . .: E96-5372

. .: 2602-002

. : Gila Bend

Client Identification: MW-3S

Parameter Units Result MRL EPA Method
Dale

Analog

Metals, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadimn
Zinc

ms/L
ms/L
mg,/L
mg/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0.l0
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
2.4
<0. 10
0.06
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

181111196
l8 Jun 96
18 Jun 96
18 Jun 96
l8.lun96
18 Jun 96
24_]11n 96
18 Jun 96
l9Jun96
18 Jun 96
l8 Jun96
18 Jun 96
18 jun 96
l8 Jun 96
18 Jun 96
18 Jun96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specie Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
mS/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

l.1mhos/cm
ms/L
ms/L
ms/L

240
56
1,600
5.8
11
29
7.8
<0.005
10
1,300
6,270
1,200
4,300
1.0

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 .
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. l
420. l
200.7
200.7
120. 1
375.4
160.1
415.2

07Jun 96
l8 Jun96
131un96
07Jun96
18 Jun96
1 1 / u1 9 6
0 6 / un9 6
12 Jun96
l8 Jun96
l8 Jun96
07Jun96
2 l J un9 6
0 7 / un9 6
10Jun96

MRL = MiniMum Reporting Limit
'Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992.

a/24z!%
Maja wick, Inorganic Lab Manager

MpI5368.Doc/m com=1m:n'r1A1. AND PRIVILEGED



MCKENZIE \ :

L A B O R A T O R I E S re
2 3 .

431-1.8

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 44th Street, #400
Phoenix, AZ 85008

D318 Sampled
Date Renewed
Dante Reported
McKame I  D
Protect No
Project Name

: 05 Jun 96

. 1 06 Jun 96

: 25 Jun 96

. . .: E96-5373

. .: 2602-002

. : Gila Bend

Chem Identification: MW-6S

Parameter Units Result MRL EPA Method
Date

Mnalvzed

Metals, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
vs/L
ms/L
ms/L
ms/L
mslL
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mS/L

<0. 10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
1.5
<0. 10
0. 10
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
l8 Jun 96
18 Jun 96
18 JU!! 96
18 Jun 96
18 Jun 96
24 Jun 96
l8Jun 96
19 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96

Non-MetaLls
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
mS/L
m s/L
ms/L
ms/L
m s/L
S.U.

m s/L
ms/L
m s/L

pmhcs/cm
mS/L
m s/L
m s/L

240
120
1,700
4.8
41
29
7.5
0.006
8.5
1,300
6,640
1,400
4,800
1.2

5.0
0. 10
5.0
0.10
0.20
0. 10
N/A
0.005
1.0
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120. 1
375.4
160.l
415.2

07 Jun 96
l8Jun 96
13 Jun 96
077un 96
18 JUD 96
ll Jun 96
06 1111196
12 Jun 96
18 Jun 96
l8 lun 96
07 Jun 96
21 Jun 96
07 Jun'96
lOJun 96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Wa1er and Wastewater, 18th Edition, 1992.

4/K/aw' 7wé44/
Maya Klhadvuick. Inorganic Lab Manager

mpI5368_Doc,m (?0nl'1DEnTlAL AND l=Rxvu.£cl-:n
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MCKENZIE
L A B O R A T O R I E S

8725 : A::anta Avg
S..a'!é One
°"='*$*~ at 4*
vz'-ce iI"' 4*{1.0"'BE
»-ax 63" 'Ra-c"se
A'..?r-za _"sense AE G'.Z.l3~

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 44th saw, #400
Phoenix. AZ 85008

Date Sampled
Dare Renewed
Data Reported
McKelmne I D
Project No
ProjectName

: 05 Jun 96

` : 06 Jun 96

: 25 Jun 96

a . .: E96-5370

. .: 2602-002

. : Gila Bend

Client Identification: MW-IS

Parameter Result MRL EPA Method
Date

Analog

Metals. Tcxal
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
me/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
0.55
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
]8_lun 96
l8 Jun 96
18 Jun 96
18 Jun 96
l8 Jun96
24]un 96
18 Jun96
19Jun96
18 Jun 96
18 Jun 96
I8 J\1D96
l8 Jun96
l8Jun96
l8 Jun 96
18 JIID 96
18Ju196

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sul&1e
TDS
TOC

mg/L as CaC03
mall-
ms/L
ms/L
mg/L
ms/L
S.U.
ms/L
ms/L
ms/L

mhos/cln
ms/L
ms/L
ms/L

240
37
1.500
5.7
9.5
30
7.9
<0.005
16
1,100
5,800
1,000
33,900
1.5

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 .
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

07 Jun 96
l8 Jun 96
13 Jun 96
07 Jun 96
18 Jun 96
11 Jun 96
06 Jun 96
12 Jun 96
l8 Jun 96
18 jun 96
07 Jun 96
21 Jun 96
07 ]un96
10 Jun 96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination ofWalei' and Wastewater, 18th Edition, 1992.

9f<4&f1?/a
Chadwick, Inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND PRIVILEGED
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MCKENZIE
L A B O R A T O R I E S

E AHRHZ8 Avg
Suite One
Phoer : -x  As  85040
v o i c e  £ 5 2 o s s
FAX loC") 4TG-C755
ADHS L.cense A:  o f

Malcolm Pirnie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th Screes, #400
pp<>=»i»=, AZ 85008

Dare Sampled
Dot: Received
Date Reported
McKenzie I D
Project No
Project Name

: 05 Jun 96
Reed : 06 Jun 96

: 25 Jun 96
K n e e  »  . : E96-5371
ion .: 2602-002
I : Gi la Bad

Client ldmuacamn: MW-2S

PZIBIUQBI' Units Result MRL EPA Method
Dare

Analyzed

Metals, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Mang2I1¢s€
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mS/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.16
<0.05
<0.02
<0.05
<0.20 .
<0.05
8.6
<0.10
0. 15
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0 . 1 0
0 . 1 0
0.05
0 .05
0 .02
0 .05
0.20
0.05
0.05
0 . 1 0
0.05
0.05
0 .1 0
0 .05
0 .2 0
0 .5 0
0 .05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 .fun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
24 Jun 96
18 Jun 96
19 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
l 8 J u n  9 6
l8 Jun 96
18 Jun 96
18 Jun 96
l 8 J u n  9 6

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Nlagng$jum
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3

ms/L
ms/L
m s/L
ms/L
ms/L
S.U.

ms/L
"18/1-
ms/L

pndlos/cxn

m s/L
ms/L
ms/L

280
71
1,700
6.8
20
29
7.8
<0.005
7.8
1,300
6,250
1,100
4,300
1.3

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 e
0.50
1.0
5.0
5.0
1.0

sM232013-
200.7
325.2
340.2
200.7
353.2
150. I
420. l
200.7
200.7
120.1
375.4
160. 1
415.2

0 7 J u n 9 6
l 8 J u n  9 6
13 Jun 96
0 7 Ju n  9 6
1 8  Ju n 9 6
l l J u n 9 6
0 6 J u n 9 6
1 2  Ju n 9 6
l 8  J u n 9 6
l8. l \ lD96
0 7 J 1 m 9 6
21 Jun 96
0 7  Ju n 9 6
l O J u n 9 6

MRL = Minimum Reporting Limit
"Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992.

348* A' aéa4
Maja wick, Inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND PRNILEGED
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MCKENZIE
L BORATORIES §[F'lR"&\!*

we -*"

I'll llllll\ lull u

8=:.=- : Az\arwza Ave
Su i ! !  01 :
*wean .  a .  " J - : _
\.3..°` 1g:--I .:T'l` #WB
»'=A>. Rea: a".- . ' *"5f
A"i-e8 -.car:se AI G88-

Malcolm Pirie. Inc. (MPI)
ANn: Tim Francis'
432 n. 44th saw, #400
Phomit, AZ 85008

36-

4Q9>

Date Sampled:
Dale Rcadved:
nm Rgponed:
McKel1de I.D.:

project No.:
project Name:

05 Jun 96
06 Jun 96
25 Jun 96
E96-5368
2602-002
Gila Bend

Client Identification: MW-5S

Paxamst¢1' Units Result MRL EPA Method

MCUZIS, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Leald
Manganggg
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
m y .
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
m y .
ms/L
mg/L
ms/L

<0. 10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
2007
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
l8 Jun 96
l8 Jun 96
24 Jun 96
l8.lun 96
l9 Jun 96
]8]1m 96
18 Jun 96
18 Jun 96
l8 Jun 96
l8 Jun 96
l8 Jun 96
18.lun 96
l8 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfite
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

mhos/cm
ms/L
ms/L
ms/L

240
54
1,500
7.4
15
26
7.7
<0.005
5.6
1,300
5,190
1,000
4,100
2.4

5.0
0. 10
5.0
0. 10
0.20
0.10
N/A
0.005
1.0 .
0.50
1.0
5.0
5.0
1.0

SM2320B°
200.7
325.2
340.2
200.7
353.2
150. 1
420. l
200.7
200.7
120. 1
375.4
160. 1
415.2

07 Jun 96
l8 Jun 96
13 jun 96
07 Jun 96
18 Jun 96
ll Jun 96
06 Jun 96
l2 Jun 96
18 jun 96
]8]1.m 96
07 Jun 96
21 Jun 96
07 Jun 96
10 Jun 96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Water and Wastewater, l 8th Edition, 1992 .

Majihadwlck. Inorganic Lab Manager
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3.25 E Ananxa Ave
Suzie One
° ' ! o em  M  E504
Vance (632. 4?0-C285
FAX -(682) 470.0756
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1

2,Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 44111 Stlvd, #400
P1\°=11i:=. AZ shoos

DCT 2 6 2000

Bile Sampled:
Date Reedved:
Date Reported:
McKalde I.D.:
powNo.:
Prqea Name:

05 Jun 94MALC0LM
06 Jun 96
25 Jun 96
E96-5369
2602-002
Gila 36nd

Iucs0n

Client Identification: MW-4S

Parameter Result M311 EPA Method
Dare

Analvzed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thalllium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
me/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
my
mg/L

<0. 10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
1.4
<0. 10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18Jun96
l8 Jun96
l8 Jun96
l8 Jun96
l8Jun96
l8 Jun96
24 Jun96
18 Jun96
l9Jun96
l8 Jun96
l8Jun96
l8 Jun96
1sJun 96
18.ll.lh96
l8 Jun96
l8Jun 96
l8 Jun96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specie Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
mS/L
S.U.
ms/L
ms/L
ms/L

mhos/cm
ms/L
ms/L
ms/L

260
38
1,300
7.6
17
22
7.9
<0.005
7.2
1,100
5.160
770
3,400
1.2

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 e
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. I
200.7
200.7
120.1
375.4
160.1
415.2

07 Jun 96
l8 Jun 96
l7 Jun 96
07 Jun 96
18 Jun 96
11 JUn 96
O6 Jun 96
12 Jun 96
l8 Jun 96
18 Jun 96
07 Jun 96
21 Jun 96
07 JUD96
10 Jun 96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992.

1/4 Kr 694
Ma_laLé(hadwick.Inorganic Lab Manager
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State of Arizona
Aquifer Protection Permit No. P-

Facility Name: Gila Bend Generating Station

This Aquifer Protection Permit authorizes the discharge of industrial wastewater to an oN site surface
impoundment in accordance with the discharge limitations, monitoring requirements, arid other permit terms
and conditions set forth in this permit and in the attachment entitled, "Standard Aquifer Protection Permit
Conditions."
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A. Permittee

The person(s) responsible for compliance with the terms and conditions of this permit are:

Gila Bend Power Partners, L.L.C1. Name of owner:

Mailing address: 5949 Shen'y Lane, Suite 1880

Dallas, TX 75225

Telephone Number: 214-210-5080

2. Name of operator: Gila Bend Power Partners, L.L.C

Mailing address: 5949 Sherry Lane, Suite 1880

Dallas, TX 75225

3. TelephoneNumber: 214-210-5080

B. Contact person

1. Name: Bob Walther

2. Mailing address: 5949 Sherry Lane, Suite 1880

Dallas, TX 75225

3. TelephoneNumber: 214-210-5080

C. Facility information

1. Facility name Gila Bend Generating Station

2. Address: Gila Bend, AZ

3. Legal description:

a.
b.
c.
d.

Township:
Range:
Section:
Quarters:

5S
5W
19
SW 1/4

4. County: Maricopa

5. Coordinate Location (Center of entire facility):

a.
b.

Latitude :
Longitude :

32° as' 18.3"
l 12°48' 49.8"

Aquifer Protection Permit No. P- 4.



Impoundment:
Number

N'umhe»x' et
Cells

Latitude Longitude Capacity
(gallons)

1 1 32°58 33.6 112°48' 50.1 47.5 million

2 1 32°58 33.6 112°48 58.1 47.5 million

3 1 32 58 33.6 112°49' 12.5 47.5 million

4 1 32 58 18.3 112 49 12.5 47.5 million

5 1 32°58' 18.2 112°48 40.2 12 million

6. Discharging Facilities

The impoundment(sj,dentified as the discharge locations, have the following number of cells,
capacities (gallons), and coordinates:

Table 1. Impoundment Identification

7. Wastestream Description:

i. The proposed Gila Bend Generating Station consists of a natural gas-powered,

750-gross megawatt electric generating facility. The proposed facility footprint consists

of approximately 175 acres, with 87 acres of evaporation ponds. The evaporation

ponds will be doubled lined with a leak detection and collection system.

Construction of the GBGS is proposed to begin in the third quarter of 2001, and

operations are expected to commence in 2003. The operational lifetime of the GBGS

is expected to be approximately 40 years.

Aquifer Protection Permit No. P- 5.



impoundment
Number

Imitulle
M PWC

Longitude
of pay

Ham. Non
Had.

1 32058' 37" 112°48 50.5 x x

2 32 58'37" ll2°48' 50.5' x x

3 32°58' 36" 112°49' 10" x x

4
32058' 25 N 112 49' 10" x x

5 32° 58' 26" 112°48' 52 x x

2. It is anticipated that the Gila Bend Generating Station will generate a wastewater

stream at an average annual rate of 725 gallons per minute (rpm), or approximately

382 million gallons per year. The inflow rate to the evaporation impoundments will

vary over the course of the year. Flow rates are anticipated to vary fr0n1 650 rpm

to 800 rpm.

The wastewater will consist predominantly of cooling tower slowdown.

The wastewater will consist of approximately 1,600 mg/L total dissolved solids.

Wastewater will be contained 0n-site in five double-lined evaporation impoundments.

D. Compliance with Aquifer Water Quality Standards and Point(s) of Compliance

C o m p l i a n c e  w i t h  A q u i f e r  W a t e r  Q u a l i t y  S t a n d a r d s  s h a l l  b e  a c h i e v e d  b y  m a i n t a i n i n g l i n e r
integr i t y .  Rout ine moni tor ing of  groundwater is  not  spec i f ied in th is  permi t .  Should groundwater
moni tor ing become necessary ,  the fol lowing point (s ) of  compl iance are des ignated for hazardous
(Haz.) and/or non-hazardous (Non-Haz.) substances:

Table 2. Point(s) ofComp1iance(POC)

The director may designate additional points of compliance if information concerning groundwater
gradients indicates the need

Aquifer Protection Permit No. P-
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E Best Available Demonstrated Control Technology (BADCF)

The surihce impoundment(s) shall be designed, constructed, and operated so as to ensure the
greatest degree of discharge reduction achievable through the application of BADCT processes,
operating methods, or other alternatives, including, where practicable, a technology permitting no
discharge of pollutants. Construction, operation and maintenance of the impoundment(s)
according to the following specifications shall be considered to be in compliance with BADCT
requirements.

1. Surface Impoundment Specifications

The surface impoundment shall be constructed according to the following design parameters

established for a geornembrane/composite double liner system:

a. The subgrade shall consist 08 at a minimum six inches of native, or natural materials
compacted to 95% maximum dry density (Standard Proctor).

The lower geomembrane/soil composite liner shall be at least 30 mil thickness [exception
- at least 60 mil, if High Density Polyethylene (HDPE)] over a minimum six inches of
3/8" minus native or natural materials compacted to achieve a saturated hydraulic
conductivity no greater than 10.6 cm/sec.

c. The lower and upper liners shall be separated by a leak detection/collection system
consisting of a genet or minimum 12 inch thick drainage layer of sand, gravel, or other
permeable material which achieves a hydraulic conductivity of at least 10.2 cm/sec. This
drainage layer shall have a minimum 3% slope and be connected to a sump for solution
monitoring and extraction. The system shall be designed to receive a pump capable of
pumping the necessary volume in order to maintain less than one foot of head on the
bottom liner.

d. The upper flexible membrane liner shall be at least 30 mil thickness [exception - at least
60 mil, ifHDpE], and UV resistant for areas exposed to sunlight.

Both liners shall be secured by an engineered trench.

Quality Assurance/Quality Control shall be demonstrated for installation of the liner
system

All materials used in the construction of the impoundment shall be compatNale with the
solutions discharged into it.

Aquifer Protection Permit No. P-
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Innpoundnnent
Number*

Liner Liner
TW *

Liner
Thickness

Iiyeiraulifz
Conductivity

1
Upper Geomembrane
Lower Geomembrane

LowerSoil

HDPE
HDPE
GCL

80 mils
60 mils
6 inches

n/a
n/a

lx 10.6 cm/sec

2
Upper Geomembrane
Lower Geomembrane

Lower Soil

HDPE
HDPE
GCL

80 mils
60 mils
6 inches

n/a
n/a

lx 10" cm/sec

3
Upper Geomembrane
Lower Geomembrane

Lower Soil

HDPE
HDPE
GCL

80 mils
60 mils
6 inches

n/a
n/a

lx 10" cm/sec

4

Upper Geomembrane
Lower Geomembrane

Lower Soil

HDPE
HDPE
GCL

80 mils
60 mils
6 inches

n/a
n/a

lx 10" cm/sec

5 Upper Geomembrane
Lower Geomembrane

Lower Soil

HDPE
HDPE
GCL

80 mils
60 mils
6 inches

n/a
n/a

lx 10" cm/sec

Upper Geomembrane
Lower Geomembrane

Lower Soil

mils
mils

inches

n/a
n/a

cm/sec

The liner materials to be used in the construction of the surface impoundment(s) shall be as follows:

Table 3. Liner Specifications

l Liner Type Abbreviations:
HDPE = High Density Polyethylene
LDPE = Low Density Polyethylene
PVC = Polyvinyl Chloride
native soil (ns), bentonite (b), kaolinite (k)
Specify any other type(s)

Soil Component

1 n/a = not applicable

2. Operational Requirements

The permittee shall properly operate and maintain all facilities, treatment processes, and
discharge control systems to achieve compliance with the terms and conditions of the permit
and with the objective of achieving a non-discharging condition.

Aquifer Protection Permit No. P- 8.



Impoundment
Number

Sump
Number

Latitude
of Sump

Longitude
of Sump

1 1 32" 58' 33.6" 112°48' 50.1"
2 2 58' 33.6"32° 112°48' 58.1"
3 3 32°58'  33.6" 112°49' 12.5"
4 4 32°58' 18.3" 112°49' 12.5"

5 5 32°58' 18.2" 112048' 40.2"

Parameter Perfurmsnce Levels Monitoring
Frequcn¢y~'~'

Reporting
Frequency* '

Upper Liner Integrity No visible tears or leaks Weekly As required

Berm Integrity No visible erosion
or seepage

Weekly As required

Leak Detection Sump No obstructions to access,
pumps and detection
devices operational

Weekly As required

Cooling Water
Circulation Sump

(if applicable)

No visible cracks or leaks Weekly As required

Flow Control, Flow
Sensor, and Chart

Recorder
(if applicable)

Maintained to be in
continual operational

condition

Weekly As required

F. Monitoring Requirements

All monitoring required by this permit shall be continued for the duration of the permit, regardless
of the discharge or operational status of the facility, unless otherwise designated in this permit,
specified in an approved contingency plan, or approved in writing by ADEQ.

1. Operational Monitoring
\

Table 4. Leak Detection/Collection Sump Location

Table 5. Operational Monitoring

I Inspections shall also be completed after a significant rainstorm or other natural disaster.

2 If the impoundment is located at an unmanned facility and used seasonally, then inspections.shall be
required at the beginning of the operational season, monthly when liquid is present in the impoundment,
and at the end of the operational season.

'Refer to Part H for notification requirements in the event of a violation of any permit condition.
4 Refer to Record Keeping Requirements of Part I.

*

Aquifer Protection Permit No. P- 9.



Sump
No.

Parameter Aetinn
Response
Level#1 1

god

Action
Response
Level #21

god

Monitoring
Merci

Monitoring
Frequency°

R8poT§Bg
Frequency'

1, 2 Lxquld
Pumpeds

5,369 1 9573 Meter/Calc. Weekly As Required

3,4 Liquid
Pumped

5,369 1,9573 Meter/Calc. Weekly As Required

5 Liquid
Pumped

1 934 7,049 Meter/Calc. Weekly As Required

Liquid
Pumped

Meter/Calc. Weekly As Required

2. Groundwater Monitoring

Monitor wells are not required at this time. If groundwater monitoring is required in the
future, the wells shall be installed and located at the designated Point(s) of Compliance

3. Sump Fluid Monitoring

a. The leak detection surnp(s) identified in Table 4 shall be monitored to determine
compliance with the Action Response Levels (serving as Alert Levels). If liquids are
present in the sump, the liquids shall be removed, contained, and properly disposed of.
The amount of liquid pumped shall be determined and recorded.

Action Response Levels 1 and 2 pertain to leakage through the upper liner, as determined through
monitoring of the leak detection/collection sump. The permittee shall monitor the leak detection
sump(s) as indicated in the following table:

Table 6. Sump Fluid Monitoring

l Action Response Level #1 is the threshold value at which the perxnittee must place into action the
appropriate requirements presented in SectionG.2.a. The method to be used to calculate this value is
presented in Appendix E.

2 Action Response Level #2 is the threshold value at which the permittee must place into action the
appropriate requirements presented in SectionG.2.b. The method to be used to calculate this value is
presented in Appendix E.

3 Liquid monitoring shall be performed only when solution is present in the impoundment.

4 The Liquid Pumped reported is that amount pumped from the leak detection sump in gallons per day (god).

Aquifer Protection Permit No. P- 10.



impoundment
Number

Fiedmm€
fan

Monftaring
Frequent*

Reporting
Frequency*3

1 2 Weekly As required

2 2 Weekly As required

3 2 Weekly As required

4 2 Weekly As required

5 z Weekly As required

Weekly As required

4. Sump Fluid Analyses

Routine analysis of sump fluids is not required. However, analysisof sump fluids is included
as a contingency action inPart G.

5. Freeboard Monitoring

b. The permitted shall monitor the amount of freeboard as indicated on a staff gauge
contained in the impoundment(s), or other method that provides similar measurement
accuracy and approved by ADEQ, according to the following table:

Table 7. Impoundment Freeboard

l

If the impoundment is located at an unmanned facility and used seasonally, then monitoring shall be required
monthly when liquid is present in the impoundment.

Reports including notification of violation of any permit condition shall be submitted within 5 days of
Permittee becoming aware of the existence of each such violation.

3 Refer ro Record Keeping Requirements of Part I.

G. Discharge Limitations, and Contingency Plans

The permittee shall maintain at least one copy of the contingency plan at the location where the
day-to-day decisions regarding the operation of the impoundment are made. The permittee shall
advise all employees responsible for the operation of the facility of the location of copies of the
contingency plan. Reporting requirements are outlined in Section H of this permit.

1. Discharge Limitations

a. The impoundment(s) is (are) restricted to the capacities specified in Table 1.

A discharge limit violation shall occur if both the upper and lower liners are compromised
as evidenced by a drop in water level (not attributable to evaporation and/or reflected by
the amount of water in the sump) or when a catastrophic or other event occurs that

Aquifer Protection Permit No. P-
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conpromhes the integrity of both linen.

c. Overtopping of the irqmoundmem or a breach firs berm shall constiureexceedanceof

2. Contingency Plan Requirements

The appropriate con:ingerx:y km, based on the nature of the exceedance, shall be pkxced
into action as tallows.

a. Iftiere is an exceedance ofActbn Response Level #1, the pemxittee shall take the
allowing actnbns :

1. Notify ADEQ according to Part H.

2. Assess the condition of the liner system

3. Subnlit br approval by ADEQ, a corrective action plan to address problems
identified Eon the assessment of the liner system and at the direction
ofADEQ, implement tie approved plan

b. If there S an exceedance fAction Response Level #2, the pemminee shall take the
ibllowing actions: '

1. Notify ADEQ according to Part H.

2. Inilite actions to identify the bcation(s) of the leak(s) wilbuin 3 days ofbecoming
aware of the exceedance(s).

3. Ifplacticable, cease all disposal to the irnpounxdmem.

4. Sub mi br approval by ADFQ, a pin to repair or replace at list system kl an
expedMus nnmmr, and at &s direction ofADEQ, ixrplenment &'e approved pin.

Collect samples lion the MM contained in the bak detection sump within 5 days
of becoming aware of the exceedance and analyze the samples for the paiaxmters
specified in Appendix H, according to your fiacdity type. A copy of the analytical

result shall be submitted to Aquifer Protection Permit Compliance as soon as it is
available.

6. Sub mi a report to ADEQ Aqui&r Protection Permit Corrplhnce descrinixg Dre
remedhlactbrs taken to repair &Le lim system

c. If there is leakage through both the upper and lower liners into the vamoose zone, in such
a manner tlmtthe leak colbctbn system E unable to contain the bas of fluid, the
permixxee shall take the lblbwing actins:

1. Notify ADEQ Aqui&r Protection Program Compliance wilhin24 Louis ofbecomimg
aware of the leakage.

2. Immediately cease all disposal to the impoundnenL

Aquifer Protection Pennie No. P-
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3. Contain the remaining liquid in the impoundment within 5 days.

4. Collect samples from the liquid contained in the impoundment within 5 days of
becoming aware of the exceedance and analyze the samples for the parameters
specified in Appendix II, according to your facility type. A copy of the analytical
results shall be submitted to Aquifer Protection Permit Compliance as soon as it is
available.

5. Assess the condition of the liner system and conduct a contamination assessment
of the release to the subsoil and/or groundwater.

6. Submit for approval by ADEQ a corrective action plan to address problems

identified ii'om the assessment of the liner system and the release of contaminants
to the subsoil and/or groundwater, and, at the direction ofADEQ, implement the
approved plan

Monitor groundwater at the Point ofCompliance, if deemed appropriate and
required by the ADEQ .

d. If there is overtopping of the impoundment(s), the permitted shall take the following
actions.

Notify ADEQ Aquifer Protection Program Compliance within 24 hours of becoming
aware of the overtopping of the impoundment.

2. Immediately cease all disposal to the impoundment.

3. Remove and properly dispose of wastewater from the impoundmentuntil the water
level is at or below the freeboard limit (the amount of wastewater removed, a
description of the removal method, and the disposal arrangements shall be noted in
the facility log).

4. Collect samples 'from the liquid contained in the impoundment within 5 days of
becoming aware of the exceedance and analyze the samples for the parameters
specified in Appendix II, according to your facility type. A copy of the analytical
results shall be submitted to Aquifer Protection Pe nit Compliance as soon as it is
available.

Assess the circumstances that resulted in the overtopping of the impoundment and
implement a corrective action plan to address the problems identified.

6. Initiate and complete a contamination assessment of the impacted soil and
groundwater resulting from the overtopping.

7. Monitor groundwater at the Point of Compliance, if deemed appropriate and
required by the ADEQ .

8. Implement remedial activities for treating, storing, or disposing of contaminated soil
and groundwater.

l

Aquifer Protection Permit No. P-
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e. Emergency response:

The emergency response coordinator for the facility shall be designated inthe
contingency plan. This coordinator is responsible for activation of emergency
response measures.

2. In the event of an emergency which results in an imminent and substantial
endangerment ro public health or the environment, the emergency response
coordinator shall implement the emergency response measures of the contingency
plan.

3. The emergency response coordinator shall notify ADEQ within 24 hours of the

occurrence fan emergency. ADEQ's Emergency Response Hotline telephone
nlurmber is (602)207-2330.

Thepermitted shall review and update the emergency response measures in the
contingency plan annually.

H. Reporting Requirements

1. Notification of a violation of any permit condition, a discharge limitation or an
exceedance fan alert level, including action response levels, to ADEQ Aquifer
Protection Permit Compliance is required in writing within five days of the
occurrence. Analytical reports for the parameters listed in Table 5 shall also be
provided within 60 days of the Action Response Level exceedance. The analytical
reports shall be submitted to the following address:

Arizona Department of Environmental Quality
Aquifer Protection Permit Compliance

3033 N. Central Avenue
Phoenix, Arizona 85012

The permittee shall submit a report to ADEQ Aquifer Protection Permit Compliance within 30

days ofbecoming aware of a violation of any permit condition. The report shall include all
of the following:

a. Identification of the permit condition for which there has been a violation,

b. The period of violation, including date and time, if known, and the anticipated time
period during which the violation or exceedance is expected to continue,

Description of corrective action taken or planned to mitigate the effects of the violation
or exceedance, or to eliminate or prevent a recurrence of the violation or exceedance,

d. A schedule of any increased monitoring, and

e. A description of any malfunction or failure of discharge control devices or other
treatment processes or equipment.

3. The permittee shall give written notice to ADEQ 180 days before any major modification of

any impoundment(s).

Aquifer Protection Permit No. P-
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4. The permittee shall notify ADEQ, within 5 days after the occurrence, of the tiling of

bankruptcy by the pennittee or the entry or any order ofjudgment against the permitted
for the enforcement of any environmental protection statute in which monetary
damages or civil penalties are imposed.

I. Record Keeping Requirements

All records, books, correspondence, reports, and any and all information relating to monitoring,
sampling, and chemical analysis made by or on behalf of the Permittee in connection with the
discharge shall be retained and preserved for ten years. The monitoring record for each sample
collected shall include all of the following information:

l . The date, time, and place that the sample was taken,

2. The name of the person who took the sample or made the measurement,

3. The procedures used to collect the sample or measurement,

4. The date on which sample analysis was completed by the laboratory,

5. The name of each person or laboratory who performed the analysis,

6. The analytical method used to perform the analysis,

7. The chain of custody records, and

8. Any field notes relating to the information descrHaed in paragraphs (1) through (7).

J. Temporary Cessation, Closure, and Post-Closure Requirements

1. Temporary Cessation

The permittee shall notify ADEQ Aquifer Protection Permit Compliance before any
temporary cessation fuse of the impoundment(s). Prior ro temporary cessation, the
perrnittee shall submit a plan identifying measures to be taken by the pennittee to reduce or
control discharge, to maintain environmental controls, and to maintain and operate

monitoring equipment during the period of temporary cessation. Seasonal use of
impoundments shall not be considered as a temporary cessation. ADEQ may modify
this permit to incorporate measures to be taken during temporary cessation.

2. Closure

The permitted shall notify ADEQ W ater Quality Compliance fan intent to permanently
ceaseuse of the impoundment(s) and shall submit a closure plan for approval by ADEQ
within 90 days of the date that notice of intent to cease operations is given to ADEQ .
Within 60 days of the submittal of a complete closure plan, ADEQ shall determine
whether the closure plan is for a clean closure. IfADEQ determines that the closure
plan is not for a clean closure, then this permit may be modified to address closure, post-
closure monitoring, and post-closure maintenance at the facility. The permittee may request

or ADEQ may require revisions to the closure plan for the impoundment. The perrnittee shall

Aquifer Protection Permit No. P- 15.



give written notice that the closure plan has been fully implemented to ADEQ.

K Compliance Schedule
\

The Gila Bend Generating Station will submit the following information within 3 months
following commencement of plant operations:

reL_

l. Material Safety Data Sheets (MSDS) for treatment chemicals added to process
water.

2. Analytical results for wastewater samples.

3. Final CQA report for surface impoundments.

L. Annual Registration Fees

The permitted shall pay an annual registration fee to ADEQ, The annual registration fee is based
upon the amount of influent wastewater to the impoundments in gallons per day as established by
A.R.S. §49-242.D.

Based on the estimated daily influent (between 100,000 and 999,999 god), the
annual registration fee is $l000.

Aquifer Protection Permit No. P- 16.



M. Standard Aquifer Protection Permit Conditions

1. Aquifer Water Quality StandaMs
[A.R_$. §§49-221, 223, A A C . R18-l1-401 um>ugh4071

The permittee shall not cause or contribute to a violation of an aquifer water quality standard

at the applicable point of compliance for the facility.

2. Antidegradation
[A.RS. §49-243, A.A_C. R18-11-107]

The permittee shall not discharge a pollutant which will further degrade, at the applicable p-

hint of compliance for the facility, the quality of any aquifer that already is in violation of an
aquifer water quality standard for that pollutant.

3. Financial Capability
[AAC R18-9-108, 117, 121]

The permitted must have and maintain the technical and financial capability necessary to
hilly carry out the terms and conditions of this permit. Any bond, insurance policy, or trust
fund provided as a demonstration of financial capability in the permit application, pursuant
to Rl8-9- 10g(B)(8)(¢)(3)(5i) or Rl8-9~ 121 (A), shall be 'm eiiect prior to any discharge
authorized by this permit and shall remain in effect for the duration of the permit.

4. Per nit Action' Modification, Transfer, Suspension & Revocation
[AR.S. §§49-201, 241-251, A.AC. R18-9-113, 121, 123]

This penni may be modified, transferred, renewed or revoked under the rules of the

Department. The filing of a request by the permittee for a permit action does not stay
any existing permit condition.

b. The Director shall issue a public notice of all proposed permit actions pursuant to Rl 8-

9-124 except as described 'm C.(2).

Permit Modifications

1) Major Modification:

The permittee shall give written notice to the Director before any major
modification to the facility, as described in § 49-20l(19). The permittee shall
identify the specific item(s) to be considered for modification and the facts and
reasons which justify modification. The permittee may be required to submit
additional information, pursuant to Rl8-9- 108, including an updated permit
application The permittee shall remit the permit modification fee specified in R18-
14- 103 prior to modification of the permit.

2) Minor Modification:

with the written concurrence of the permittee, the Director may modify this penni
for any of the following reasons without giving public notice or conducting a

public hearing:

Aquifer ProtectionPermit No. P~
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a) To correct typographical errors,

b) Increase the frequency ofrnonitoring or reporting or to reduce monitoring

frequency in accordance with the terms of this permit,

c) Change an analytical method, provided that the analytical method is approved

by the Director of the Arizona Department of Health Services,

d) Change an interim date 'm a schedule of compliance if the pennittee can show

just cause and that the new date does not interfere with the attainment of a
final compliance date requirement,

=) Change construction requirements, if the alteration complies with the
requirements of the Aquifer Protection Permit statues and rules and provides
equal orbetterperformance,

o Replace monitoring equipment, including wells, if such replacement results in
equal or greater monitoring effectiveness, and

g) Change the contact person for the facility,

3) Permit Reopen

The Director may reopen this pemlit and modify it if the Director determines any
oneor more of the following:

a) Material and substantial alterations or additions to the permitted facility justify

a change in permit conditions,

b) The discharge iron the facility violates or could reasonably be expected to

violate an aquifer water quality standard,

c) Rule or statutory changes have occurred which require a change in the permit,

d) There has been a change of an applicable point of compliance for the facility.

e) There has been an exceedance of an alert level or a violation of a discharge

limitation;

f) Changed conditions justify an increase or decrease in monitoring
requirements,

8) A closure plan does not achieve clean closure and the permit must be modified
to incorporate additional closure, post-closure monitoring, or post-closure
maintenance requirements.

4) Perm&tTransfer

a) The Director may transfer the permit if the Director determines that the
proposed transferee will comply with Title 49, Chapter 2, Article 3 of the

Arizona Revised Statutes and Title 18, Chapter 9, Article 1 of the Arizona
Administrative Code.

Aquifer Protection Permit No. P~ 18.
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b) The proposed transferee shall submit the information required 'm Rl8-9-

l08(AXl), (2), and (3), and (6); R18-9-108(BX7) and (8); and R18-9- 108(D) prior
to the transfer of the p=m1it¢.

c) The permittee shall remain responsible for complying with the terms and

conditions of this permit, regardless of whether the permittee has sold or

otherwise disposed of the permitted facility, until the Director transfers the

permit.

d) The permitted shall remit the permit transfer fee specified in R18- 14- 103 prior to

transfer of the permit.

5) Permit Suspension and Revocation

The Director may suspend or revoke this permit for any one of the following

reasons:

a) Noncompliance by the permitted with any applicable provision of Title 49,

Chapter 2, Article 3 of the Arizona Revised Statutes, Title 18, Chapter 9,

Article 1 of the Arizona Administrative Code, or with the terms and conditions

of this permit;

b) The permitted's misrepresentation or omission of any fact, information, or data
related to the permit application or this permit,

c) The Director determines that the discharge iromthe permitted facility is

causing or may cause a violation of an aquifer water quality standard, and

d) The Director determines that the discharge from the permitted facility has the

potential to cause or will cause imminent and substantial endangerment to the
public health or the environment.

5. Preservation of Rights
[ARS §49-206]

This permit shall not be construed to abridge or alter causes of action or remedies under the

common law or statutory law, criminal or civil, nor shall any provision of this permit, or any

act done by virtue of this permit, be construed so as to stop any person, this state or any

political subdivision of this state or owners of land having groundwater or surface rights or

otherwise, from exercising their rights or, under the common law or statutory law, from

suppressing nuisances or preventing injury due to discharges.

6. Inspection and Entry
[ARS §49-203.B]

a. Upon presentation of proper credentials, an authorized Department representative may

enter into, on, or through any public or private property , permittee's premises, from

which a discharge has occurred, is occurring, or may occur as is reasonably necessary to

verify information submitted in the permit application to ensure compliance with Title 49,

Chapter 2, Article 3 of the Arizona Revised Statutes; Title 18, Chapter 9, Article l of the

Arizona Administrative Code, the terms and conditions of this permit, or to verify

information submitted in the permit application. The Department representative may:
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1) Obta'm samples;

2) Inspect and copy any records required to be maintained by this permit,

3) Inspect facilities, equipment, equipment, activities, and monitoring equipment or

methods of monitoring; or

4) Take photographs.

5) Take other actions reasonably necessary to determine compliance with Aquifer

Protection Permit statutes or rules or the terms and conditions of this permit.

b. The owner or operator of the facility shall be afforded the opportunity to accompany the
Department representative during any inspection.

Prior notice of entry is not required if reasonable grounds exist to believe that prior
notice would frustrate enforcement.

d. If a Department employee obtains any samples, before leaving the premises, he/she will
give the owner or operator a receipt which describes the samples obtained and a portion
of each sample equal in volume or weight to the portion retained by the Department. If
an analysis is made of a sample or monitoring or testing is performed, a copy of the
results shall be furnished promptly to the owner or operator of the facility,

7. Duty to Comply
[A.RS. §§49-221 through 263]

The permittee shall comply with all conditions of this permit. Any permit non-compliance

constitutes a violation of the provisions of Title 49, Chapter 2, Article 3 of the Arizona
Revised Statutes and is grounds for an enforcement action pursuant to Title 49, Chapter 2,
Article 4 or permit modification, suspension, or revocation.

Aquifer Protection Permit No. P-
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5

STATE OF AR1MNA
AQUIFER PROTECTION PERMIT

This permit is effective on the date that it is signed by the Director of the Water Quality
Division. This permit shall remaineffective for the operational Lille of the impoundment(s)

and any period durlmg which the wastewater treatment plant is subject to a post-closure plan.

Signed this dayof 9

Karen L. Srllih,
Director, Water Quality Division
Arizona Department of Environmental Quality

Aquifer Protection Pennie No. P- 21.
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Appendix 1.

Action Response Level Calcldation Examples
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A 11.3 rim 2 (0.445 lm 2) area hob s¢, whbhrmyaccount for&ilJmle of&geoanlnemMame din
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limiedtoanem9neerspotclbcl¢g&nworkcorrpletedbytlmegomenhlzmeimstzalleir.

l J.p. Giroua and R Bonaparte, 1989, Grote:mll¢s and Geomembxanes0266- 1144/89/3o3.5,Elsevil:tScienoe
Publ8hers Ia., England, PP 27-67
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Q=C,, a Q=C,,a
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.v
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Q=(1.45*10°5""X2.642=~102§"')(86,400 s ;
s m a day
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n

.v

day

:331§"I
Q day

=1207:4Q, ay

Fora Hveacre ilmpomdmemtl

Q=5*331£i=1,655§y.
day

For a 5 able area '
Q=s*1,z0711=s,03sd

419 l l :

Please Include a copy et all
calculations with the completed model permit application.
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Levels for each inmpolnndment .
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i n .

v :limopting

pH
ADHS or EPA

Approved Method

One, initial sampling
round within compliance

schedule

Submitted to ADEQ
within 90 days after

plant operations
commence

Temperature ll

Conductance 11

Total Dissolved Solids H ll

Alkalinity ll II ll

Calcium H H

|M a cesium ll I! H

Sodium ll ll ll

Potassium ll ii N

Total Nitrogen If U

Chloride ll ll

Sulfate 11 H

Fluoride ll

Antimony
Arsenic ll

Barium
Cadmium ll

Chromium H H H

Lead I!

Mercury it

Nickel H I!

Selenium H I! H

Zinc H tr I!

Parameter Anal 'cal m¢¢h<»a~1 |Monitoring Fr men Reporting Frequency

Volatile Organics EPA Method 8260

One, initial sampling
round within compliance

schedule

Submitted to ADEQ
within 90 days after

plant operations
commence

Semi-volatile Organics EPA Method 8270 If

Total Petroleum
Hydrocarbons

ADHS or EPA
Approved Method l

Appendix ll, Table 1. Discharge Characterization ConstituentList
Gila Bend Generating Station

Gila Bend, Arizona

Conventional Pollutants and Inorganic Parameters:

Organic Parameters:

Explanation to Footnotes:

I The pemiittee may use any approved analytical method for each parameter required under this permit as long

as the method provides the capability of achieving the lowest method detection limit or most precisely

and accurately the quantitative demonstration of the parameter listed In addition, the utilized test method

must be recognized as being applicable in the ADHS Laboratory Licensure Rules (Arizona Administrative

Code R9~l4-608). ADEQ reserves the right to determine the adequacy of laboratory test results based upon the

achieved detection limits.
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Parameter *

.  4

2* ",§"
R ortihg Frl 1-1

3ency

pH
ADHS or EPA

Approved Method
If Action Response Level

#2 is Exceeded
If Action Response Level

#2 is Exceeded
Temperature If

Conductance
Total Dissolved Solids 11 ll

Alkalinity ll 11 an

Calcium ll N

IMa cesium H II ll

Sodium ll 11

Potassium 11 it I!

TotalNitrogen
Chloride 11 ll H

Sulfate ll H I!

Fluoride 11

Antimony
Arsenic ll ll

Barium
Cadmium ll ll

Chromium
Lead I! H

Mercu 11 If

Nickel ll H

Selenium 11 N n

Zinc 11 11

Parameter Analyf iw Methodl MOnitoring Frequent I I IRe thing Fr men
Total Petroleum
Hydrocarbons

ADHS or EPA
Approved Method

If Action Response Level
#2 is Exceeded

If Action Response Level
#2 is Exceeded

Appendix ll, Table 2. Discharge Monitoring Constituent List
Gila Bend Generating Station

Gila Bend, Arizona

Conventional Pollutants and Inorganic Parameters:

Organic Parameters:

Explanation to Footnotes:

1 The pemiittee may use any approved analytical method for each parameter required under this permit as long

as die method provides the capability of achieving the lowest method detection limit or most precisely

and accurately the quantitative demonstration of the parameter listed. In addition, the utilized test method

must be recognized as being applicable in the ADI-IS Laboratory Licensure Rules (Arizona Administrative

Code R9-14-608). ADEQ reserves the right to determine the adequacy of laboratory test results based upon the

achieved detection limits.

2 . . . .
If the Action Response Level #2 is exceeded for the leak detection & collection system or a Discharge

Limit violation occurs where liquid escapes the impoundment containment, the permittee shall sample and analyze

the liquid for the parameters listed in the dishcarge characterization table.

3 Reporting is required if Action Response Level #2 is exceeded and/or a Discharge Limit violation occurs

where the liquid escapes the impoundment contaiiunent.
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ROBERT c. WALTHER, P.E., President Industrial Power Technology
2227 Capricorn Way, Suit 101
Santa Rosa, CA 95407
(707) 528-8900 Fax: (707) 528-8901
Email: RCWalther@aoLcom

Bob Walther has been President and CEO of Industrial Power Technology (IT) from its inception in 1983
to the present. As a professional engineer and certified plant engineer, he is responsible for the strategic
planning, design, and construction of power generation and control systems. Mr. Walther has demonstrated
a unique talent and inherent ability in project siring, regulatory, and permitting activities, which extends to
design, construction management, and plant operations. In addition, Mr. Walther directs IT's independent
engineering services and owners' representative services for lending institutions and plant owners.

EDUCATION: La Sierra College, Arlington, CA
University of the Pacific, Stockton, CA
San Francisco State, San Francisco, CA
Bell Laboratories, Brooklyn, NY & Mun ay Hill, NJ

ADVANCED STUDIES: A total of 4 years advanced engineering study with 1.5 years of automated circuit
and power control.

LICENSES! Professional Engineer/Control Systems - Certificate No. 4233
Certified Plant Engineer - Certificate No. 15114

PUBLICATIONS: Standard Handbook Of Plant Engineering (1994) Electric Systems Management"
Electrical Consultant (May, 1996) "Combustion Turbine Installation"

EXPERT wiTnEss: Mr. Walther has provided expert services in investigation, analysis and testimony in
a variety of high-voltage equipment failures and electrical related accidents
involving personal injury.

EXPERIENCE SUMMARY:

Over the last 25 years, Bob Walther has been the team leader in the development and construction of
numerous util ity and private sector power generating stations and transmission systems. Combining this
leadership role with an in depth understanding of fuel and its availability, he has developed programs of
effective fuel utilization and energy optimization, as well as cost-effective long-term fuel acquisition.

Mr. Walther has been involved in numerous U.S. projects and his international experience has included
Great Britain, the Philippines, India and the People's Republic of China, where he was instrumental in the
development of several projects in the 33 - 350 mW range. He has provided engineering services to major
investment houses in Europe and the U.S., including, Baroque Paribas, Credit Suisse, Kansall is-Osake~
Pankld Bank, Morgan Stanley, Drexel Burnham Lambert, E.F. Hutton, and Aetna Insurance Funds. He is
experienced in the challenges of developing, financing and constructing international projects.

His projects have utilized a wide variety of fuels and energy conversion systems. Representative fuels
include: natural gas, coal, wellhead residual gas, digester gas, urban waste, scrap tires, biomass fuels,
agricultural waste and hydropower. Project responsibilities included specifying and ordering heavy
equipment including gas turbines, and all facets of procurement, including shipping, customs, and
installation for such equipment. He has also had extensive experience in planning, engineering and
construction of roads, utilities, environmental systems, including zero discharge, liquid waste streams, and
air quality clean-up systems.



PROJECT EXPERIENCE :

Gila Bend Power Project (2000)
Type: 833 mW Natural Gas Combined-cycle Power Plant

Tangshan Huaao Thermal Power Plant, Tangshan, Heibei, Peoples Republic of China (1999)
Type: 350 mW Coal Thermal Power Station

Texaco Sunrise Power Plant, Fellows, CA (1999)
Type: 262 mW Combined Cycle Power Project

American Samoa Government (1997)
Type: Fuel Storage Facility Expansion

Monterey Regional Water Pollution Control Agency &
Monterey Regional Waste Management District, Monterey, CA (1996)
Type: Wastewater Treatment Plant/Waste Management Treatment

Ruzhou Thermal Power Generating Station, Henan Province, China (1996)
Type: 300mW Coal Thermal Power Station

Continental Resources, Enid, OK (1996)
Type: 90 mW Simple Cycle Gas Turbine utilizing wellhead gas

Exxon Billings Refinery, Billings, MT (1996)
Type: 7 mW Condensing Steam Turbine Facility

Napacor, Mindanao, Republic of the Phillipines (1995)
Type: 200 mW Coal thermal Power Station

Fuming City Thermal Power Station; Qinhuangdao, China (1995)
Type: 100 mW Coal Thermal Power Station

Pinole Point Steel, Richmond, CA (1994)
Type: 115 kV sub-station & 12.47 kV metering and switchgear.

Stockton Regional Wastewater Control Facility (1993)
Type: Wastewater Treatment Plant

Sonoma Landfill Gas Project - Cotati, CA (1992)
Type: 6 mW from gas engines using landfill gas recovery

Overton REA High Voltage Transmission Line, Overton, NV (1991)
Type: 138 kV Transmission Line

Moa pa Energy Project - Moa pa, NV (1991)
Type: 60 mW Tires-to-Energy Facili ty

CBS Cogeneration Project - Television City, Burbank, CA (1990)
Type: 1.4 mW Cogeneration/Natural Gas/Residual Gas

PROJECT EXPERIENCE! (ConT'D)

City of Redding Peaking Plant, Redding, CA (1989)



Type: 71.3 mW Simple Cycle Gas Turbine Peaking Power Plant

Xerox Corporation, Webster, NY (1988)
Type: 3.5 mile, 15,000 ton pumped industrial cooling lockup

Southwest Project - Southwest United Kingdom (1988)
Type: 400 mW Coal Fired Steam Generating Station

Windham Energy Company Project - Williams, CA (1987)
Type: 29 mW Rice Hulls-to-Energy Project

Modesto Energy Company Project - Westley, CA (1986)
Type: 15.6 mW Tires-to-Energy Project

Monterey Regional Water Pollution Control Agency, Monterey, CA (1986)
Type: Wastewater Treatment Plant

Box Canyon Dam Hydro Power Plant - Lake Siskiyou, CA (1986)
Type: 7.0 mW Hydro Project

Williams Air Force Base - Chandler, AZ
Type: Jet fuel distribution & cathodic protection system.

Cortez County Hydro Penstock (13-mile), Cortez County, CO
Type: Controls design & corrosion protection.



Title/Firm
Project Hydro geologist,
Malcolm Pirnie, Inc.

Ms. Alter is a project hydrogeologist specializing in solid waste facil-
ity permitting, subsurface contamination investigations, groundwater
monitoring, aquifer protection permitting, and environmental field
work, including well installation, soil sampling, and subcontractor
management.

Years  of  Exper ience
6

D e t a i l e d Experience
Education
Studies in Geology Arizona State
University
BA Geology Vassar College 1994
MS Hydrology University of
Arizona zee, Tucson

Abitibi ConsolidatedSales: Sampling Plan for a Paper Fiber Waste
Lagoon / Snowflake, AZ. Used US. EPA Method SVV-846 to develop
a sampling plan, which was conducted per aquifer protection permit
requirements and included a statistical analysis of existing data. Reg i s t ra t i on and

// Car  t i f i ca t i ons
zee Geologist-in~Training

CALMAT: Alternative Liner Demonstration for Cal rat Landfill
Tucson, AZ. Completed the demonstration, which included a compari-
son of a Subtitle D final cover system, an Arizona Department of Envi-
ronmental Qualitv-approved final cover system, and an alternative final
cover system. The demonstration also included the use of HELP model-
ing. Following the demonstration, requested a minor modification to
the landfill's aquifer protection permit.

Heal th and Safety

Tra in ing
Hazardous Waste Operations Eight
(8) hour refresher
Blood borne Pathogens Exposure
Control
Cardiopulmonary Resuscitation
F ir s t  A id
Medical

City of Tucson: Aquifer Protection Permit for Irvington Landfill /
Tucson, AZ. Responsible for permitting activities, including reviewing
site geology/ hydrogeology and water quaiitv data, conducting a bor-
row source evaluation, and negotiating permit requirements. Pei'-
formed regulatory review of ordinances or permit requirements associ-
ated with various end uses of the site. The regt iatorv review included
the examination of Section 404 requirements, the WASH/ ERZ ordi-
nances, the native plant ordinance, zoning and development standards
for the site, the availability of utilities inthe area,restrictive covenant
requirements, air quality permit requirements, endangered species
clearance, NPDES requirements, and state historic preservation clear-

Soc i e t i es
Arizona Hydrological Society
(Member)

once.

Employment History
Malcolm Pirnie, Inc. zee to
present
IT/EHCON 1996 to zee
Delta Environmental 1995 to 1996
Basin & Range 1994 to 1995

City of Tucson: Groundwater Remediation at Los Reales Landfill
Tucson, AZ. Conducted field work associated with the design of a
groundwater remediation system at the landfill site. The fieldwork in-
cluded conducting aquifer tests and collecting groundwater samples to
determine the degree of hydrologic connection (and related impact of
contaminant transport) between two aquifers. Subsequent fieldwork
included grouting wells that were screened across two water-bearing
units to mitigate cross-containination.

City of Tucson: Aquifer Protection Permit for Speedway Landfill
Tucson, AZ. Assisted with permitting procedures, including HELP
modeling, a hvdrogeologic study, obtaining necessary clearances from
state and federal agencies, calculating Alert Levels, and preparing a
compliance schedule,



Glenn Weinberger: Landfill Slope Stability Modeling, Weinberger
Rainbow Valley Landfill / Mobile, AZ. Modeling performed to de-
termine factor of safety values for a waste tire monofill.

Glenn Weinberger: Slope Stability Modeling at Weinberger 43rd Ave-
nue Landfill / Phoenix, AZ. Performed modeling using PCSTABL to
determine factor of safety values for the landfill's slopes. Also, per-
formed HELP modeling to determine the potential of leachate migration
from the base of the landfill. The HELP modeling was performed as
part of the aquifer protection permitting activities.

Tucson Electric Power Company: Aquifer Protection Permit for
Springerville Generating Station Tucson, AZ. Prepared closure
plans for an inactive landfill located adjacent to an active ash disposal
area. Performed HELP modeling to determine the viability of using Hy
ash and bottom ash as cover material on the inactive landfill. Compiled
historical landfill use data and prepared a closure report for Arizona
Department of Environmental Quality submittal.

USA Waste of Arizona, Inc.: Aquifer Protection Permit for Deer Val-
ley Landf i l l  / Maricopa County, AZ. Prepared the permit and an
SWFP, including HELP modeling. endangered species clearance, State
Historic Preservation clearance. clusu re and postclosure plans, a
hvdrogeologic study, and a demonstration of compliance with stan-
dards.

Arizona Army National Guard: Site Characterization Activities / AZ.
Supervised geophysical team as part of site characterization activities.
Also supervised well construction and conducted subsequent ground-
water monitoring.

Confidential Client, ITT, and F&B Manufacturing: Site Characteriza-
tion Activities Phoenix, AZ. Conducted groundwater monitoring
for chlorinated solvent contamination at Water Quality Assurance Re-
volving Fund sites in Phoenix Collected quarterly groundwater sam-
ples and montlilv water levels, and prepared reports for agency submit-
tal.

J
/

Yellow Cab: Site Characterization Activities / AZ. Monitored BTEX
concentrations, alkalinity, pH, redo potential, dissolved oxygen, ni-
trate, dissolved iron, and carbon dioxide.
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Title/Firm
Senior Project Engineer,
Malcolm Pirnie, Inc.

Years of Experience
16

Mr. Bacon has been involved in engineering, design, procurement,
and permitting for all types of industrial and municipal projects. He
is currently involved in regulatory applicability determinations, com-
pliance audits, air emissions inventories, stack testing oversight, con-
tinuous emission monitoring development, and air quality permitting
at municipal and industrial facilities located in Arizona, California,
and Texas. His background also includes design, quantity and cost
estimating, contract negotiating, and planning and managing various
phases of air quality, hazardous waste, and solid waste programs.

E d u c a t i o n
BS Chemical Engineering
Buckner University 1986
MBA Quality Management Fordham
University 1995

Mr. Bacon is a key member of the Arizona Industrial Services busi-
ness development team. He also manages Arizona's Environmental
Restoration Team.

Registration and

Detailed Experience

C a r  t i f i c a t i o n s
1995 Professional Engineer

Hazardous Materials Health and
Safety Certificate

Ciba Specialty Chemicals Corporation: Regulatory Compliance Evalu-
ation / Ardsley, NY. Project Manager for conducting regulatory (air,
wastewater, hazardous and solid waste, storm water, etc.) compliance
evaluations for a new R&D facility with respect to federal, state and lo-
cal regulations. Also, prepared air permit applications for the relocation
of the R&D faciiitv.

Societies
Air and Waste Management
Association
American Institute of Chemical
Engineers
Beta Gamma Sigma, Member of the
HBA Honor Society

City of Glendale: Glendale water Reclamation Facility / Glendale,
AZ. Project Manager responsible for preparing an air quality permit
application for odor control systems and combustion equipment at a
new water reclamation facility.

Employment History
Malcolm Pirnie, Inc. 1987 to
present
U.S. Army Corps of Engineers
1986 tO 1987
Pennsylvania Department of
Transportation 1984 to 1985

City of Phoenix: 91st Avenue Wastewater Treatment Facility: Syn-
theticMinor Air Permit Application / Phoenix, AZ. Project manager
for the evaluation of 91st Avenue Wastewater Treatment Plant's digester
gas Hare controls to maintain the emissions from the 87-mgd facility be-
low the major source and Title V thresholds. Managed numerous air
quality permitting and compliance projects for the 91 st Avenue WWTP.
Projects have included annual emission inventories, compliance audits,
stack testing, permit modifications, 08zl\,1 plan development, odor con-
trol equipment design, and permit negotiations.

City of Phoenix: 91st Avenue Interceptor Odor Control Study Phoe-
nix, AZ. Project Manager responsible for planning and implementing
an odor characterization and odor control evaluation for a 40-mile
wastewater pipeline. The characterization phase was conducted during
a 17-month period to account for seasonal variations. The odor control
evaluation consisted of studying the effects of adding chemicals to the
wastewater as well as implementing active odor control systems
throughout the sewer line.

City of Phoenix: 91st Avenue Interceptor Odor ControlStudy Phoe-
nix, AZ. Project Manager responsible for planning and implementing



an odor characterization and odor control evaluation for a 40-mile
wastewater pipeline. The characterization phase was conducted during
a 12-month period to account for seasonal variations. The odor control
evaluation consisted of studying the effects of adding chemicals to the
wastewater as well as implementing active odor control svsterns
throughout the sewer line.

City of Phoenix: 23rd Avenue \Vastewater Treatment Plant Phoenix,
AZ. Project Manager responsible for preparing a complication of histori-

cal improvements constructed at the plant as well as conducting a
neighborhood odor survey around the plant. The study served to sum-
marize the plant improvements made by the City to reduce wastewater
related odors. The results of the odor survey also indicated the odor
control improvements have reduced plant-related odors in the commu-
nitv.

/

City of Phoenix: 23rd Avenue Wastewater Treatment Plant Phoenix,
AZ. Project Manager responsible for preparing a complication of histori-

cal improvements constructed at the plant as well as conducting a
neighborhood odor survey around the plant. The study served to sum-
marize the plant improvements made by the City to reduce wastewater
related odors. The results of the odor survey also indicated the odor
control improvements have reduced plant-related odors in the commu-
nitv.

/

City of Phoenix: 23rd Avenue Wastewater Treatment Plant Odor Re-
medial Measures Project Phoenix, AZ. Project Manager responsible
for coordinating and conducting the following activities to further im-
prove plant related odors:

/

Implement odor panel programs

Evaluate existing odor control equipment

Design and construct aluminum covers over influent channels to
convey foul air to existing odor control system

Conduct manhole odor survey

Develop sludge drying bed closure plans

City of Phoenix: 91st Avenue Wastewater Treatment Plant Odor Con-
trol system Design Phoenix, AZ. Project Manager responsible for
coordinating and completing the design of an odor control system at the
87-mgd wastewater treatment plant. The odor control system consisted
of four 6U,000cfm dual-stage wet scrubbers designed to treat foul air
from the facility's headwords area. The system also included design for
covering the plant's processes and constructing all chemical and auxil-
iar\' facilities associated with the odor control equipment.

//
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City of Phoenix: 91st Avenue Wastewater Treatment Plant Odor Con-
trol system Design / Phoenix, AZ. Project Manager responsible for
coordinating and completing the design of an odor control system at the
87-mgd wastewater treatment plant. The odor control system consisted
of four 60,000cfm dual-stage wet scrubbers designed to treat foul air
from the facility's headwords area. The system also included design for
covering the plant's processes and constructing all chemical and auxil-
iary facilities associated with the odor control equipment.

City of Scottsdale: Central Arizona Project Water Treatment Plant:
Hazardous Materials Management Planning Project (HMMP)
Scottsdale, AZ. As Project Manager, prepared a HMMP document for
a 27-mgd water treatment plant that handled chemicals such as sulfuric
acid, aluminum sulfate, chlorine, potassium permanganate, sodium hy-
droxide, and miscellaneous polymers. The HMMP included informa-
tion such as emergency response plans, incident reporting documenta-
tion, employee training, inspection policies, monitoring and labeling
program, waste disposal, chemical compatibility and handling evalua-
tions, and vulnerability anaivses.

Coleman Spas: Title V Air Permit Application / Chandler, AZ. Pro-
ject manager responsible for conducting regulatory applicability analy-
ses, compliance evaluations, emissions inventories, alternative operating
scenario development, and compliance program preparation. In addi-
tion, lead engineer in developing and implementing an odor evaluation
program for the manufacturer. .

Commercial lntertech: Orange County Metal W'orks: Tank Head
Manufacturing Plant Title V and Regulatory Compliance Determina-
tion Project / Orange, CA. Project Manager, responsible for identify-
ing all emission sources (point and fugitive), quantifying annual emis-
sions (actual and PTE) for the plant, evaluating the Title V applicability
criteria, and identifying regulatory compliance issues. Following the air
quality requirements of the South Coast Air Quality Management Dis-
trict, determined the facility's major / minor source classification.

Communities Southwest, Inc.: Tolleson Community Odor Impact
Evaluation / Tolleson , AZ. Project Manager responsible for evaluating
the potential odor impacts on a proposed residential community from
the nearby Tolleson Wastewater Treatment Plant. Sampled and col-
lected air and liquid-phase data to estimate potential odor related emis-
sions from the plant. Conducted air dispersion modeling based on esti-
mated H"S emissions to estimate probate odor impacts at the proposed
community receptors,

Continental Waste Industries: Gila Bend Regional Landfill Title V
Air Permit Application / Gila Bend, AZ. Project manager for the
preparation of a Title V air permit application under the regulatory
agencies 'accelerated' permitting rules. The project included regulatory
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evaluations, emission inventories, compliance program development,
and operating scenario assessments. The project required extensive
meetings with Maricopa County and US. EPA Region IX staff to expe-
dite the issuance of the Title V permit. This was the first project to re-
ceive a Title V permit from the Maricopa County Environmental Ser-
vices Department.

Creative Friction, LLC: Creative Friction Brake Plant Air Quality Per-
mitting Phoenix, AZ. Project Manager responsible for preparing all
documentation required for an air quality permit application to allow
the construction and operation of a brake manufacutring facility.
Sucessfullv negotiated the "expedited" issuance of the air permit with
Maricopa County.

CRSS Capital, Inc.: Cogeneration Facility Environmental and Air
Quality Compliance Audit Rip on, CA. Project Manager, responsi-
ble for reviewing regulatory and permitting requirements affecting the
cogeneration plant and determining its compliance status with respect
to each regulation. Some of the regulations included Air Topics 'Hot
Spots/ Title V program (San Joaquin Valley Unified Air Poilution Con-
trol District, SIVUAPCD, Rule 25"0), operating permits (SIVUAPCD
Rule "0l0), federal and state CEMS requirements, .Accidental Chemical
Reliance Ruie (Clean Air Act Section it" [r]), and other California pro-
grams related to risk management and prevention, spill prevention, and
hazardous materials management,

/

Gila Bend Power Partners, LLC: Gila Bend Power Generation Station
/ Gila Bend, AZ. Project Manager responsible for multi-media permit-
ting of a new 845-MW natural gas-fired combined cycle electric genera-
tion facility'. Permitting activities included PHD and Title V permits,
Aq'uifer Protection Permit, biological resources evaluation, archaeologi-
cal and cultural resources assessment, wetlands delineation, Section 404
and 401 permitting, water resources assessment, and Phase I Environ-
mental Site Assessments. Assisted our client with successfully negotiat-
ing a Certificate of Environmental Com patibilitv with the Arizona Cor-
poration Commissions Siting Committee.

Gulf Coast Water Authority: Risk Management Plan Texas City,
TX. Project Manager for the preparation of a Process Safety Manage-
ment and Risk Management Plan at the Gulf Coast Water Authority Wa-
ter Treatment Plant.

/

Hushes Missile Systems Company: Concentrated Waste Treatment
System (CWTS): Air Emissions Study Tucson, AZ. Project Engi-
neer responsible for reviewing and quantifying potential chemical con-
stituent combinations that result in air emissions. Also, evaluated and
recommended an appropriate air pollution control technology for tlle
cuT s.

/r
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Nassau County Department of Public Works: Stack Testing Plan and
Protocol Project / Nassau County, NY. Project Engineer assigned to
develop stack testing plan and protocol to demonstrate compliance with
permit requirements for a NOt control system for diesel engines at the
Cedar Creek and Bay Park Wastewater Treatment Plants. Assisted in
permit preparation and follow-up for the stack testing program as well
as the continuous emission monitoring svsterns (CEMS) at both plans.
In addition, prepared air permit applications for new hot water boilers
for the Cedar Creek plant. Currently evaluating NOX RACT compli-
ance for combustion sources located at Cedar Creek and Bay Park.

New York City Department of Environmental Protection: Air Permit-
ting of Odor Control Systems / New York, NY. Project Engineer for
permitting of systems including wet chemical scrubbers and carbon
absorbers for the Coney Island and North River Wastewater Treatment
Plants. Prepared emissions estimates, impact assessment, and permit
application packages. In addition, conducted I\3()\ and VOC RACT
evaluations for all of the NYCDEP's H PCyllWs.

Northeast Ohio Regional Sewer District: Sludge Incinerators Permit-
ting Assistance / Cleveland, OH. Project Engineer responsible for
permitting assistance related to new sludge incinerators. Work includes
developing emissions inventory, conducting regulatory assessment and
developing public relations program.

Penn Racquet Sports: Title V Operating Permit Applications Phoe-
nix, AZ. Project manager. Preparation included emission inventories,
regulatory applicability analysis, compliance status evaluation, compli-
ance program development, and operating scenario evaluation. This
was the second project to receive a Title V permit from Maricopa
CoUnty. In addition, project manager for a process safety management
project as required by OSHA. Conducted process hazard analysis for
affected plant processes. Activities included training plant personnel,
evaluating process and safer' hazards, preparing operating procedures,
developing contractor safety programs, compiling incident investigation
reports, and developing process hazard analysis report and process
safety management plan.

Pima County Wastewater Management Department: Roger Road
Wastewater Treatment Plant Title V Operating Permit Application
Tucson, AZ. Senior project engineer. Activities included quantifying
air emissions, evaluating regulatory applicabilihn compliance status,
and operating scenarios. as well as developing regulatory compliance
plans.

/

Refined Sugars, Inc.: NOx Emissions Testing / Yonkers, NY. Lead
Engineer in overseeing testing from a steam boiler, gas-fired
cogeneration turbine, and diesel engine. Responsible for developing

/
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NOt RACT compliance plans for the above sources and permitting of
these sources.

Revere Copper Products, Inc.: Air Qualify Sewicesz Stack Test Pro-
gram Rome, NY. Lead Engineer responsible for developing and co-
ordinating a stack test program for furnaces used to melt metal. The test
program was required for permitting compliance purposes. .

Revlon: Synthetic Minor Permit Application Phoenix, AZ. Project
manager responsible for conducting a regulatory applicability analyses,
regulatory compliance evaluations, emissions inventories, alternative
operating scenario development, and compliance program preparation.

/

Scrap Tire Management Council: Air Emissions Assessment of
Tire-Derived Fuel Combustion: Air Emissions Estimating / Nation-
wide, Lead Engineer in estimating from more than 80 facilities (cement,
paper and pulp, and electric utilities) across the country, using scrap
tires as a source of fuel. Developed .l database to evaluate the emission
rate differences when the facilities used standard fuel types compared to
tire-derived fuel.

Sterling Organics, Inc.: VOC RACT Compliance Evaluation and Plan
Development Rensselaer, NY. Lead Engineer. Prepared equipment
specifications and construction bid documents for a condenser system to
remove VUCs.

/

Confidential Client: Air Permitting Assistance .' Mesa, AZ. Project
manager for developing proposed permit conditions for the Site I and .
Site ll air quality permits. Responsible for assisting TRl\' in negotiating
the final permit conditions with Maricopa County.

Confidential Client: Process Hazards Analysis / Mesa, AZ. Project
Manager. Analysis conducted on an industrial wastewater treatment
system and chemical storage facility. Facilitated the PHA team to iden-
tif.v process deviations, causes of process variations, consequences, and
1'ecommendations.

Various Clients: Comprehensive Recycling Analyses / Prepared anal-
vses for major counties and towns in several states. These recycling
analyses addressed waste reduction and recycling plans including infra-
structure requirements, privatization, funding sources, and implementa-
tion approaches.

/

Various Clients: Clean Fill Feasibility Reports / Prepared feasibility
reports which addressed classification of clean fill and its codisposal
capabilities with treated incinerator ash. Designed bench- and pi-
lot-scale leaching test programs for composite mixtures of clean fill and
treated incinerator ash. Conducted concrete optimization programs and
reuse studies for treated incinerator ash.

Various Clients: Hazardous Waste and Superfund Projects Assisted
with planning and coordinating various projects that included conduct-
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in equipment and drum inventories, sampling contaminated soil, and
training contractors for hazardous commuuicat'ion programs.

Various Clients: Solid and Medical Waste Management Plans / De-
veloped solid and medical waste management plans. in the forms of pro-
gram planning reports and environmental impact statements which
comply with state regulations and guidelines. Evaluated waste process-
ing technologies such as waste-to-energv, composting, pyrolysis, and
mechanical processing, and studied environmental and socioeconomic
impacts for project development and permitting purposes. Conducted
economic and feasibility analyses to evaluate project financing alterna-
tives and institutional arrangements. Developed and managed solid
waste characterization and quantification programs which provide base-
line data for program planning.

Various Clients: Final Closure and Capping of Solid Waste Landfills
/ Performed resident engineering functions For ensuring compliance
with contract drawings and specifications. Conducted landfill investi-
gations of leachate collection and removal systems. Prepared landfill
construction certification reports and contingency plan reports that in-
cluded all aspects of landfill management, equipment operations, and
personnel health and safety.

Various Clients: Preparation of RFP and Bid Documents / Prepared
request for proposals and bid documents and evaluated vendor propos-
als to implement solid waste management facilities. interacted with le-
gal and financial consultants of municipalities to provide technical input
for development of solid waste management contracts. Projects have
included procurement of long-haul disposal services, composting sys-
tems, recvciing facilities, waste-to-energv facilities, and landfills.

VariousClients: Firmwide Air Quality Permitting, Emissions Inven-
tory and Assessment, Control Technology Evaluation, and Design
Projects / Evaluated numerous compliance plans targeting OSI-lA's
Process Safety Management regulations and USEPA's Risk Management
Plan Rule 11"(r); Title V, Prevention of Significant Deterioration (PSD),
and New Source Review (NSR) permitting, Best Available Control Tech-
nology (BACT), Reasonably Available Control Technology (RACT), and
Lowest Achievable Emission Rate (LAER) analysis and evaluations.
Prepared process safety and risk management plans, process hazards
analyses, hazardous materials management plans, Title V permits, emis-
sions inventories, regulatory compliance assessments, and control tech-
nology evaluations.

Various Clients: Air Quality Permitting, Emissions Inventory and As-
sessment, Control Technology Evaluation, and Design Projects / As
Project Engineer, evaluated numerous compliance plans targeting Pre-
vention of Significant Deterioration (PSD) and New Source Review
(NSR) permitting, Best Available Control Technology (BACT), Reason-

4



ably Available Control Technology (RACT), and Lowest Achievable
Emission Rate (LAER) analysis and evaluations.

U.S. Army : U.S. Army Industrial and Housing Construction Projects
/ As Specifying Engineer; Reviewed drawings, technical specifications,
and contract subinittals. Developed pricing schedules, contract amend-
ments, and work changes for similar projects.

Pennsylvania Department of Transportation: Pennsylvania Depart-
ment of Transportation, Roadway System Examination / PA. As En-
gineer Intern, responsible for examining Pennsvlvania's roadway system

in detail. This included mathematical computations in order to deter-
mine the severity of each road. Responsible Fm' the computer input of

this data for future study and review.

Pennsylvania Department of Transportation: Pennsylvania Depart-
ment of Transportation, Roadway Resurfacing and Replacement of
Drainage Systems / PA. As Project Engineer, responsible for contrac-
tor activities associated with resurfaciw* 00 miles of state roadways andCO .

the re placement of the drains e systems on these roads. Res aonsibie forp .
giving direction to the contractor in accordance with Pennsvlvania's re-

quirements, performing tests and calculations to ensure optimum dura-

bility and quality of work, and keeping daily records and organizing

daily re orts for Sla wervisinlv en<'meers.l »:> n

Publications
Bacon,G.H., Kozuh, W.]., Linder, M.G.,"ExpediHnga Landfill Title V Permit,"Pro
reedings,Third Annual Landfill Symposium of the Solid Waste Association of North
America, Palm Beach Gardens FL, June 23, 1998.

Bacon, G.H.,"Risk Management Program and Process Safety Management," pre
seated at the 71st Annual Conference of the Arizona Water and Pollution Control
Association, Chandler AZ, May 6-8, 1998.

Bacon, G.H., Liang, K.Y.,Li, R../'Controlling Particulate Matter and MetalHAPs,"
Chemical Engineering Progress, pp. 59-67, December1997.

Bacon, G.H., Frillici, P.W.,"Evaluation of Mercury EmissionReduction Alternatives
for the Fort DixResource RecoveryFacility," presented at the Annual Meeting of
the Air and Waste Management Association, Denver CO, June 1993.
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Title/Firm
Engineer,
Malcolm Pirnie, Inc

Years of Experience
6

E d u c a t i o n

BS Civil Engineering
of Arizona 1998

University

Registration and

Car tifications -
1999 Engineer in Training.

Ms. Heeter has participated extensively in remedial investigations
and the remediation of hazardous waste remnants at the Da-
vis-Monthan Air Force Base near Tucson, including basewide
groundwater monitoring to identify contaminants of concern and
evaluate their impact on regional groundwater quality. To support
data collection for the groundwater monitoring program, she estab-
lished an Environmental Resource Program Information Manage-
ment System for Malcolm Pirnie. She also participated in the imple-
mentation of partial closure plans for contaminated areas at the base.
For the City of Tucson, Ms. Heeter helped develop a reclaimed water
system master plan, including identification of potential new custom-
ers. Other experience includes the evaluation of potential problem
areas in an interceptor sewer and laboratory testing of soils and con-
crete.

Health and Safety

Detailed Experience
Training
Hazardous Waste Operations Eight
(8) hour refresher
Blood borne Pathogens Exposure
Control
Cardiopulmonary Resuscitation
Hazardous Materials
Transportation Training
First Aid
Hazard Communications
Medical
Hazardous Waste Operations Site
Supervisor

City of Tucson: Tucson Water Reclaimed Water System Master Plan /
Tucson, AZ. Engineer involved in development of Geographical Infor-
mation System (GIS) database used to assist identification and prioritiz-
ation of potential future reclaimed water customers for the City of Tuc-
son, Approximately 1,500 potential new customers were identified with
an estimated total annual demand of 38,000 acre-feet. The resulting da-
tabase was crucial in the typical master planning activities of identifying
and evaluating system expansion alternatives. Special Recognition

Jane H. Rider Scholarship for
Women in Engineering

/

PimaCounty, Wastewater Management Division:North Rillito Inter-
ceptorEvaluation / Tucson, AZ. Engineer involved with evaluation
of the North Rillito interceptor sewer to identity structural and capacity
deficiencies. Evaluation included determining the physical condition of
the sewer pipe, developing alternative proposals for providing required
capacity and structural integrity, and performing inflow study to iden-
tify possible problem areas. Closed circuit television of sewer and flow/
odor measurement services were implemented in this project.

Societies
American Society of Civil
Engineers
Society of Civil Engineers
Society of Women Engineers

/

1995 to

U.S. Army Corps of Engineers, Omaha District: Compliance/Closure
Support Davis-Monthan Air Force Base, AZ. Engineer involved in
revision and implementation of partial closure plans for the
DRMO-Tucson Hazardous Waste Container Storage Facility and Explo-
sive Ordnance Disposal Range at Davis-lvlonthan AFB. Involved in
preparation of the revised closure plan for the DRMO-Tucson facility, a
RCRA treatment, storage, and disposal facility used from 1982 to the
present for hazardous material and hazardous waste storage.

Employment History
Malcolm Pirnie, Inc. 1998 to
present
Arizona Department of
Transportation 1997 to 1997
Hushes Missile Systems 1996 to
1997
University of Arizona
1998
Motorola, Inc 1994 to 1994

U.S. Army Corps of Engineers, Omaha District: Basewide Groundwa-
ter Monitoring / Davis-Monthan Air Force Base, AZ. Engineer in-
voived with implementing the basewide groundwater monitoring pro-
gram under the United States Air Force Installation Restoration Program



at Davis-Monthan AFB, including quarterly to annual monitoring at 11

wells to assess annual regional groundwater quality using a suite of
analyses to identify potential contaminants of concern. Site~specific
depth to groundwater and groundwater quality data were utilized to
evaluate the direction of groundwater flow, quality of groundwater be-

neath the base, and to verify effectiveness of soil vapor extraction and
groundwater treatment at the flight line pumphouse. In addition, data

from base production wells and City of Tucson municipal production

wells were evaluated to assess the impact of basewide activities 011 re-
gional groundwater quality.

U.S. Army Corps of Engineers, Omaha District: Basewide Groundwa-
ter Monitoring Progarn: Program Information Management System

Davis-Monthan Air Force Base, AZ. Engineer responsible for estab-
lishing Environmental Resources Program information Management

System (ERPIMS) data capabilities within Malcolm Pirnie. Responsible

for coordinating input of data for nine quarterly groundwater monitor-
ing rounds. Coordinated efforts with laboratory, Arnlv Corps of Engi-

neers, and the Air Force Center for Environmental Excellence (AFCEE)

to ensure validation and ease of submission.

Arizona Department of Transportation, Laboratory Technician for

Southern Region Materials Lab Tucson, AZ. Performed soil and
aggregate tests: gradation, sand equivalents, fractured faces, pH, resis-

tivity, and plasticity index. Performed asphaltic concrete analysis: gra-

dation, rice density, bulk density (Marshall). Performed concrete

strength testing.

f
/

Publications
Arm,T.E., Heeter, C.N.,"Odor Control Strategies: Managing the 'Third Effluent' to
Remain a Good Neighbor,"Proceedings,Annual Conference of the Arizona Water
and Pollution Control Association, Mesa AZ, May 3, 2000.
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MEMORANDUM

Town of Gila Bend Planning Commission and Town Manager

From: EPG

Date: October-27, 2000

Proposed General Plan Amendment and Proposed Zoning Change

The proponents are requesting that the proposed plan amendment and zoning change for
Section 19, Township 5S, Range 5W be modified as follows:

1. The southeast corner of Section 19, east of Citrus Valley Road further described in
Maricopa County Assessor's Book 403, Map 15 Parcel 49E will be designated "l-3"
and "Light Industrial." The parcel is currently shown as "AG" and "Parks/Open
Space" in the proposed zoning change and plan amendment, respectively. Maps are
attached which represent the modified boundaries for these changes. As modified,
this is an appropriate use because of the parcel's location between a paved road and
adjacent to an area shown in the existing plan as "Light industry" and zoned "I-3."

2. The alignment shown in the maps for Section 19, Township 5S, Range 5W be
modified to reflect the East % of the East % of Section 19 to be designated "AG" and
"Parks/Open Space" in the proposed zoning change and plan amendment
respectively. This will more accurately define the property intended for the
"Parks/Open Space" and "AG" designations and offset the removal of the above
mentioned parcel 49E from the existing proposed change.

The proponents assert that there is no intent to diminish the overall amount of land reserved for
"Open Space," but believe that the above requested designations would be more consistent
with planned uses and zoning.

To:

RE:



1 all

TOWN OF GILA BEND

APPLICATION FOR A CHANGE IN ZONlNG

DATE FILED:

APPLICATION FEE PAID: so DEPOSIT PAID: so CHECK NO:

BANK: RECEIVED BY:

General Plan Designation: Unplanned

Property Legal Description, Assessor's Parcel Number, and Address:

Assessor's Parcel Number: 403-15-049H, 049J, 049K, 049L\ 049M, 049n, 048

T&R. Sec: T5S. R5W. Section 19, except a portion of the E % of the E VS of Section 19.

ZONING: Existing

Applcant Name: GilaBend Planninq Commission

Address (mailing and physical):

NUMBER OF ACRES 480 AG Proposed 1-3

FAX:Telephone:

Owner's Name (If other than petitioner): S&P Farms. Paloma Ranch. and us Government

Address: See Section 3 for full addresses

Telephone:_

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet.
A description of the impact of the proposed use will have in relation to the health,
safety, and general welfare of the occupants of surrounding lands, and consistency
with the Town's General Plan.
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, and a copy of the vicinity map in an
8%" X 11" format on white paper and on a transparency

Certification: .
I certify that the information I have given on this application is true and accurate to
the best of my knowledge.

Applicant's Signature



in

SECTION 3: MAILING ADDRESSES OF LANDOWNERS

S&P Farms
205 w. Sonoma Dr.
Litchfield Park, Az 85340

Paloma Ranch
1999 Avenue of the Stars, Suite 1200,
Los Angeles, CA 90067

United States Government
PO Box 81169
Phoenix, AZ 85068

San Lucy Division, Toho ro O'Odham Nation

520 583 2343



TOWN OF GILA BEND

APPLICATION FOR AN AMENDMENT TO THE GENERAL PLAN

APPLICATION FEE PAID:

BANK:

$0 soDATE FILED: DEPOSIT PAID:

CHECK NO: RECEIVED BY:

ZONING: Existing Proposed Number of Acres

GENERAL PLAN DESIGNATION: Existing:Unplanned Proposed

Property Legal Description, Assessor's Parcel Number, and Address:

AG 1-3 and AG 640

Open Space and Heavy Industrial

Assessor's Parcel Number: 403-15-049E, 04TH. 049J, 049K, 049L, 049M, 049N. 048

T&R. Sec: Township 5S. Range 5W. Section 19

Gila Bend Planning Commission

FAX:

Applicant Name:

Address (mailing and physical):

Telephone:

Owner's Name (If other than petitioner): S&P Farms and Paloma Ranch

Address: See Section 3 for full addresses

Telephone:_

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet
A description of the impact of the proposed use will have in relation to the health,
safety, and general welfare of the occupants of surrounding lands, and consistency
of the proposed amendment with the General Plan outside of the proposed
amendment area.
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, andacopy of the vicinity map in an
8%" X 11" format on white paper and on a transparency

Certification: .
I certify that the information I have given on this application is true and accurate to
the best of my knowledge.

Applicant's Signature



SECTION 2: IMPACT ASSESSMENT

The site is located on the west side of Citrus Valley Road immediately north of approximately
1,500 acres of land in Section 30, T5S, R5W, that is alarmed for heavy industrial use,
specifically a commercial landfill. The surrounding lands include a mixture of agricultural and
desert lands. The proposed use of the parcel, Heavy Industrial, is consistent with the General
Plan designation for the adjacent properties within the town limits, which are Heavy Industrial to
the south and Light Industrial to the east.

The site is intended to be developed for a combined cycle power generating facility. There are no
occupants on surrounding lands within 300 feet of the subj act parcel and, therefore, impacts to
residents will be minimal. Additional information regarding health, safety, and welfare is
included in the Application for a Certificate of Enviromnental Compatibility (Gila Bend Power
Partners, LLC, September 2000).

1

c. \windows\TEMP\SECTION 2doc
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APPENDIX M

CERTIFICATION STATEMENT



CERTIFICATION STATEMENT

I certify under penalty of law, that I have personally examined and am familiar with the
information submitted in this application and all attachments, and that based on my
inquiry of those persons immediately responsible for obtaining the information contained
in the application, I believe that the information is the and accurate to the best of my
knowledge. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment,

Signature of Responsible Official of Organization Q I.~ *in CX Q

Official Title of Signer:

Gila Bend Power Partners, L.L.C.

By: PowerDevelopment Gila Bend, LP., Member

By: PowerDevelopment Enterprises, L.P., G.P.

By: Robert A. Innamorati & Co., Inc., G.P.

- - ...

Robert A. Innamorati
PresidentIts:

Typed or Printed Name of Signer: _Robert A. Innamorati

Date: \\-VS -QD Phone Number: _(214)210-5080__

Please check the box that applies:

l j  O w n e r 0 Operator
><

Both owner and operator

g


