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QIR QJQLITY 4 9231213 no. 148

ENVIRONMENTAL SERVICES DEPARTMENT
AIR QUAUTY DIVISION

1001 N.Corral Ave., Suits 200
Phcemlx, Arizona asoo4
lsozl 508-5708
lsazl 508-6985 (FAll

CERTIFIED MAIL1 RETURN RECEIPT REQUESTED

November 28, 2000

Gila Bend Power Partners, L.L.C.
5948 Sherry Lane, Suite 1880
Dallas. TX 75225
Attrl: Robert C Walther

Re: Title v App'écation for GilaBend Power Generating Station Number V00-001

Dear My. Whether;

We have performed a completeness review on the subjectTitle v Application in accordance with
Rule 210 Section 301 .1 of the Maricopa County Air Pollution Control Rules and Regulations
(MCAPCRRl and Appendix B of the MCAPCRR. As of November 28, 2000 your Title v permit
applicator is complete.

H you have any questions on the matter,please contact me at (6022 505-4568. i
s
I
I

Sincerely ,
<7
6864/41 7% /

Elena Gorelik,
Air Oualitv Elgin Er



GILA BEND POWER GENERATION STATION
PROJECT CORRESPONDENCE

Pete Wright, GBPP Date: November 30, 2000

Copy: Bob Walther, GBPP
Thom Shelton, GBPP
Gary Rogers, MPI
Phyllis Diosey, MPI
Jae Chang, MPI

From: Gary Bacon, MPI

Visibility Impact Analysis

BACKGROUND

The U.S. Forest Service's Federal Land Manager ("FLM") requested that the Gila Bend
Power Partners ("GBPP") conduct a visibility analysis for the Gila Bend Power
Generation Station Project ("Project") on Class II wilderness areas located within 50
kilometers of the facility. The Class II wilderness areas included 1) North Maricopa
Mountains, 2) Signal Mountain, 3) South Maricopa Mountain, and 4) Woolsey Peak. In
addition, the Phoenix metropolitan area was also evaluated for visibility effects related to
the Project.

In an effort to further reduce potential visibility effects Hom the Project, the FLM
suggested that nitrogen oxides (NOK) emissions be decreased below the USEPA's current
Best Available Control Technology ("BACT") level of 3.0 parts per million ("ppm") to
2.5 ppm. The GBPP volunteered to install additional air pollution controls to reduce the
NOt emissions to 2.5 ppm.

VISIBILITY MODEL

To evaluate the resulting visibility effects from NOt emissions at 2.5 ppm, Malcolm
Pirie used the USEPA-approved VISCREEN model. The attached computer output
summarizes the model input parameters and model's visibility results for each Class II
wilderness area and the Phoenix metropolitan area.

The VISCREEN model calculates two measures of potential plume/visibility effects. The
first is the total "color contrast" (delta E) which considers intensity, brightness, and
plume color. The second measure is "plume contrast" which relates to the change in
light extinction coefficient between views against a background feature (either sky or

Re:

To:

QECYQLED PAPEFI



Pete Wright
Gila Bend Power Partners

November 30, 2000
Page 2

terrain) and views against the plume. Plume contrast is the parameter used
extensively in visibility analyses.

more

The "deciview" visibility index (logarithmic transformation of the light extinction
coefficient) has been designed to be linear with humanly perceived changes under
assumed commonly occurring conditions. The deciview value increases with increasing
visibility impairment. As an example of the measure of a potentially significant change
in visibility at Class I areas, a 0.5 deciview has been established as the criteria for Class I
areas. A 0.5 deciview change is equivalent to a 5 percent change in extinction coefficient
or a 0.05 contrast value.

MODEL RESULTS

Some of the contrast values presented in the attached model results are greater than Class
I area contrast value of 0.05. Based on the very conservative meteorological and particle
scattering assumptions used in the VISCREEN model, these results do not specifically
suggest that the visibility effects of the Project are significant in the Class II wilderness
areas and the Phoenix metropolitan area. The visibility effects thresholds have only been
established for Class I areas and have not been developed for visibility in Class II
wilderness areas or metropolitan areas. Therefore, it is also inappropriate to simply
compare a Class I area effects threshold value to Class II area contrast values.

m:/3962001/memos/visibility memo] .doc
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Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: north maricopa man wild

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as not)
Primary NO2
Soot
Primary SON

100.10
64 . 90

.00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTICLE CHARACTERISTICS
Density Diameter

Primary Par t.
Soot
Sulfate

2 . S
2 . 0
1 . 5

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-class I Distance:
Plume-source-observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
225.00 km
18.50 km
18.50 km
36.00 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contra st

Backgrnd Theta Ali Distance Alpha Chit Plume Chit Plume

SKY 10 . 157 .
SKY 140 . 157 |
TERRAIN 10 . 84 .
TERRAIN 140 . 84 .

36 , 0
36 . 0
18 , 5
18 . 5

11 .
11 .
84 .
84.

2.00 26.155*
2.00 6.178*
2.00 33.100*
2.00 2.249*

, 05
. 05
.05
. 05

. 625*

.l98*

. 230*

.019

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 140 .
TERRAIN 10 .
TERRAIN 14 0 .

1. 0
1 a 0
1 . 0
1 . 0

168 .
168 .
168.
168.

2.00 59.885*
2.00 18.943*
2.00 59.123*
2.00 25.032*

. 05

.05

. 05

. 05

1 . 796*
_¢ 512*
.691*
.503*



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: south maricopa man wild

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOX (as NOT)
Primary NOT
Soot
Primary SON

100 . 10
64 . 90

. 00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part.
Soot
Sulfate

2 . 5

2 . 0

1 , 5

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability! 6
Wind Speed: 2.00 m/s

.04 ppm
225.00 km
27.50 km
27.50 km
47.00 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit: Plume

SKY 10 u 154 .
SKY 14 0 . 154 .
TERRAIN 10 , 84 .
TERRAIN 140 a 84 .

47 . 0

47 . 0

27 . 5

27 . 5

15.
15 .
84 o
84 .

2.00 11.136*
2.00 2.272*
2.00 15.684*
2.00 .812

. 05

. 05

. 05

.05

.241*

. 076*

. 106*

. 009

Maximum visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 14 0 .
TERRAIN 10 .
TERRAIN 14 0 .

0.

0.

0.

0.

1 . 0

1 . 0

1 . 0

1 . 0

168 .
168.
168 ,
168 4

2.00 42.738*
2.00 11.123*
2.00 44.534*
2.00 13.698*

. 05

. 05

. 05
n 05

1.107*
_.321*
.513*
.275*



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: signal man wilderness

*** User-selected Screening Scenario Results ***
Input Emissions for `

Particulates
NOt (as NOT)
Primary NO2
Soot
Primary SON

100 . 10
64.90

.00

.00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part.
Soot
Sulfate

2 . 5

2 . 0

1 . 5

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-class I Distance:
Plume-source-observer Angle:
Stability: 6
Wind Speed: 2.00 m/s

.04 ppm
225.00 km
25.00 km
25.00 km
31.00 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 . 132 .
SKY 140 . 132 .
TERRAIN 10 . 84 .
TERRAIN 140. 84 4

31 . 0

31 v 0

25 . 0

25 . 0

37 ,
37 .
84 .
84 ,

2.00 6.932*
2.00 1.561
2.00 16.963*
2.00 .879

. 05

. 05

. 05

. 05

, 150*
.047
.112*
.009

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Ali Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 14 0 .
TERRAIN 10 .
TERRAIN 140 ,

0.
0.
0.
0.

1 . 0

1 . 0

1 . 0

1 . 0

168 .
168 .
168 .
168 .

2.00 43.669*
2.00 ll.488*
2.00 46.859*
2.00 14.180*

. 05

. 05

. 05

. 05

1 . 154*
...335*
.537*
.279*



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: Woolsey peak wilderness

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOt (as NOT)
Primary NOT
Soot
Primary SON

100 . 10
64 . 90

. 00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTI CLE CHARACTERI STI CS
Density Diameter

Primary Part
Soot
Self ate

2 . 5

2 . 0

1 . S

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume~Source-Observer Angle:
Stability: 6
Wind Speed: 2.00 m/s

.04 ppm
225.00 km
11.50 km
11.50 km
25.50 km
11.25 degrees

R E s U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 u 160 .
SKY 140 . 160 .
TERRAIN 10 . 160 .
TERRAIN 140 . 160 n

25 , 5
25. 5
25 . 5
25 . 5

9.
9.
9.
9.

2.00 2l.101*
2.00 4.964*
2.00 40.560*
2.00 5.649*

. 05

. 05
, 05
. 05

.497*

.157*

. 385*

.079*

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 14 0 ,
TERRAIN 10 .
TERRAIN 140 .

1 . 0

1 . 0

1 . 0

1 . 0

168 .
168 .
168 .
168 .

2.00 49.719*
2.00 14.027*
2.00 64.470*
2.00 17.795*

. 05

.05

. 05

. 05

_.411*
. 689*
s 266*



visual Effects Screening Analysis for
Source: GBPGS
Class I Area: Phoenix Metro

***

Input Emissions for
Level-1 Screening

Particulates
NOX (as not)
Primary NO2
Soot
Primary SON

100.10
64 . 90

, 00
. 00
I 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

**** Def aunt particle Characteristics Assumed

Transport Scenario Specifications :

Background Ozone:
Background Visual Range~
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-class I Distance:
Plume-Source-observer Angle:
Stability; 6
Wind Speed: 1.00 m/s

.04 ppm
225.00 km
51.60 km
51.60 km
100.00 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E

I Area

Contrast

Backgrnd Theta Azi Distance Alpha cit Plume Chit Plume

SKY 10 n 155 u
SKY 140 . 155 .
TERRAIN 10 v 84 u
TERRAIN 140 . 844

91 . 7

91. 7

51 . 6

51 , 6

14 n
14 |
84.
84 |

2.00 8.020*
2.00 1.460
2.00 13.442*
2.00 .831

.05
u 05
. 05
, 05

.147*

.047

.115*

.013

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 s
SKY 140 »
TERRAIN 10 .
TERRAIN 140 .

0.
0.
0.
0.

1 a 0
1 . 0
1 . 0
1 . 0

169.
169 u
169 o
169 .

2.17 46.063*
2.00 11.970*
2.00 32.661*
2.00 15.127*

| 05
.05
. 05
o 05

1.022*
_.292*
.382*
.328*
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~w§¢.: '~ MALCOLM PIRNIE. INC.

INDEPENDENT ENVIRONMENTAL ENGINEERS. SCIENTISTS a CONSULTANTS

November 14, 2000

Ms. Elena Gorelik
Maricopa County
Environmental Services Department
1001 N. Central Avenue, Suite 200
Phoenix, Arizona 85004

Re: Gila Bend Power Generation Station
Addendum No. 2 to Air Quality Permit Application (V00-001 )

Dear Ms. Gorelikz

On behalf of the Gila Bend Power Partners, L.L.C., Malcolm Pirie is providing
additional information in order to supplement the original Air Quality Permit Application
and the Application Addendum No.1 in response to the letter from Ms. Hatch dated
October 27, 2000. The following sections, which provide the supplementary information,
are in the same order as Ms. Hatch's letter.

Appli¢able New Source Performance Standards

Subpart Da of 40 CFR 60 outlines performance standards for each electric utility steam
generating unit capable of combusting more than 250 million Btu/hour (either alone or in
combination); and constructed after September 18, 1978. Subpart Da is applicable to the
Gila Bend Power Generation Station (Facility), since it will be equipped with duct
burners having capacities greater than the regulatory threshold.

The Facility will comply with the air emission limitations, emission monitoring,
performance tests, and reporting requirements prescribed in the Subpart Da. Attachment
l includes Table 8-1 Regulatory Applicability Analysis Summary and Table 16-1
Compliance Status Summary that have been revised to incorporate the additional Subpart
Da requirements.

Equipment Information

As Ms. Hatch's letter stated, Gila Bend Power Partners will provide specific equipment
information, such as make, model, serial number, as it becomes available.

Supporting Documentation

Attachment 2 includes the requested supporting documentation, which establishes the
control efficiency of the proposed SCR units. Gila Bend Power Partners proposes to

Q ~*
.,~. _ Do... 11, ~/- ..__,r _ . _,8-2; o.-. lrr a n
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Ms. Elena Gorelik
Maricopa County

November 14, 2000
Page 2

voluntarily equip the Facility with SCR systems capable of achieving 2.5 ppm NOx
corrected to 15% oxygen. While the SCR systems will be designed to achieve 2.5 ppm
NOx, Ir is diff icult to measure the reduction in concentration at this low level with
currently available continuous emission monitors (CEMs). Determining compliance
based on the 2.5 ppm standard using CEMs is not appropriate. We propose to operate the
SCR systems based on 2.5 ppm design criteria (such as ammonia injection rate) and
determine the appropriate outlet NOx concentration Hom the f irst two years of
operations.

The requested supporting documentation, which establishes control efficiency of the
proposed Selective Catalytic Oxidation units, is enclosed in Attachment 2 for your
review.

Compliance Certification

Attachment 3 includes the required Compliance Certification that contains all four of the
elements missing in the original Compliance Certification. The four elements are a
statement identifying the applicable requirements, the methods used to determine
compliance, enhanced monitoring and/or compliance certification requirements, and a
schedule of compliance certification submittal. This Compliance Certification replaces
the current Compliance Certification in the Permit Application. Attachment 3 also
includes a copy of the Certification of Truth, Accuracy, and Completeness.

I-Iazardqus Air PQllutants

Malcolm Pirnie believes the current AP-42 emission factor for formaldehyde
overestimates hazardous air pollutant (HAP) emissions for the Facility. 111 order to find a
more appropriate emission factor, Malcolm Pirie used the USEPA database called "AP-
42 Chapter 3, Section 3.1 Emission Factor Query." According to the database, an 87.83
Mw GE combustion turbine Model Ms700lE with no HAPs control emitted less than 1
percent of the AP-42 emission factor. Attachment 4 includes a copy of the database. It is
appropriate to use this new emission factor, since it is based on closer types and sizes of
the proposed 170 Mw GE combustion turbine Model MS7001FA. Table A-2.l of
Attachment 4 shows detailed calculations including the emission factors, equipment and
operational parameters, arid other assumptions.

Based on the revised estimates, the Facility will not be a major source of HAPs.
Therefore, a case-by-case Maximum Available Control Technology (MACT) analysis as
described in Section 112(g) of the Act and Maricopa County Rule 370 Section 401 is not
applicable. In addition, there are no applicable sections Nom Maricopa County Rule 370
because there is currently no MACT applicable to natural gas-fired combined cycle
turbines.

nscvues PAPEF



Ms. Elena Gorelik
Maricopa County

November 14, 2000
Page 3

Therefore, Malcolm Pirnie proposes to cap the Facility's HAP emissions at 9.9 tons per
year of any single HAP and 24.9 tons per year of total HAPs. The required performance
test will provide source specific and actual emission factors that will be used to calculate
HAPs emissions. If the results of the performance test indicate the Facility is a major
source of I-lAPs, the Facility will equip its turbines with MACT (e.g., catalytic oxidation
units) with a minimum removal efficiency of 90 percent.

As we discussed in our November 8, 2000 meeting, Malcolm Pirnie appreciates the
Department's prompt review of this letter so our supplemental information ca.n be used to
deem the Facility's application complete. If you have any questions, please contact me at
(602) 231-5537 or Mr. Gary Bacon at (602) 231-5591.

Very truly yours,

MALCOLM PIRNIE, INC.
/ /

v
Jae Chang
Engineer

Enclosures

Massie Hatch, URS
Dale Lies, Maricopa County
Peter Lahrn, US Forest Services
Bob Innamorati, GBPP
Pete Wright, GBPP
Bob Walther, IT
Karen Peters, SSD
Gary Rogers, MPI
Gary Bacon, MPI

M:/3962001/reports/psdapp/addcndum_2/mactlett2.doc
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable
(2)40 CFR Part Federal

50 National Primary and Secondary Ambient Air Quality
Standards

*

51 Requirements for Preparation, Adoption, Submittal of
Implementation Plans

*

52 Approval and Promulgation of Implementation Plans *

53 Ambient Air Monitoring Reference and Equivalent Methods *

54 Poor notice of Citizen Suit *

Outer Continental Shelf Air Regulations *

Regional Consistency *

57 Primary nonferrous Smelter Orders *

58 Ambient Air Quality Surveillance *

60 New Source Performance Standards (Subparts Do, Dc and GG) *(3)

61 National Emission Standards for Hazardous Air Pollutants
(Subparts A and M)

MY)

61 National Emission Standards for Hazardous Air Pollutants
(Subparts B-FF, except M)

*(4)

62 Approval and Promulgation of State Plans for Designated
Facilities and Pollutants

*

63 National Emission Standards for Hazardous Air Pollutants for
Source Categories

*

63 Compliance Assurance Monitoring *

65 Delayed Compliance Orders *

66

67

68

Assessment and Collection of noncompliance Penalties by EPA 4=

EPA Approval of State noncompliance Penalty Program *

Chemical Accident Prevention Provisions (Subparts A, B, E, F, *

I

Iv
Gila Bend Power Generation Station
November, 2000 Table 8-1-1
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Regulatory

Citation
Regulatory Title Applicable

Non-
Applicable

G, and H)

69 Special Exemptions from Requirements of Clean Air Act *

70 State Operating Permit Program *(5)

71 Federal Operating Permit Programs *

72 Acid Rain Program (Subparts A, B, C, D,E,H, and 1) *

73 Sulfur Dioxide Allowance System *

74 Sulfur Dioxide Opt-ins *

75 Continuous Emission Monitoring (Subparts A, B, C, D, F, G) *

76 Acid Rain Nitrogen Oxides Emission Reduction Program *

77 Excess Emissions *

78 Appeal Procedures for Acid Rain Program *

Registration of Fuels and Fuel Additives *

Regulation of Fuels and Fuel Additives *

Designation of Areas for Air Quality Planning Purposes *

*Protection of Stratospheric Ozone (Subparts B, E, F, and G)

Control of Air Pollution from Motor Vehicles and Motor
Vehicle Engines

*

Control of Air Pollution from New and In-use Motor Vehicles
and New and In-use Motor Vehicle Engines

*

Control of Air Pollution from Aircraft and Aircraft Engines *

Clean Fuel Vehicles *

Control of Emissions from New and In-use Nor road Engines *

Control of Emissions from Nor road Spark-Ignition Engines *

Determining Conformity of Federal Actions to State or Federal
Implementation Plans

*

TABLE £1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

79

80

81

82

85

86

87

88

89

90

93

Gila Bend Power Generation Station
November, 2000 Table 8- 1 -2

Air Quality Permit Application
Addendum No. 2



Arizona State Implementation Plan (SIP) iv)

TABLE 8-1

GILA BEND POVVER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY m

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

95 Mandatory Patent Licenses *

Clean Air Aar Federal

Title I New Source Review *(6)

Title II Mobile Sources *(6)

Title III Hazardous Air Pollutants Program *(6)

Title W Acid Deposition Control *(6)

Title V Operating Permit Program *(6)

Title VI Stratospheric OzoneProtection *(6)

Article Arizona Administrative Code - Title 18, Chapter 2

1 General (R18-2-101 through R18-2-103) *

2 Ambient Air Quality Standards, Area Designations,
Classifications (Rl8-2-201 through R18-2-220)

*

3 Permits and Permit Revisions (R18-2-301 through R18-2-333) *

4 Permit Requirements for New Major Sources and Maj or
Modifications to Existing Sources (R18-2401 through R18-2_411)

*

5 General Permits (RI8-2-501 through R18-2-525) *

6 Ernissicms from Existing and New Nonpolnt Sources (R18-2-601
through R18-2-610)

*

7 Existing Stationary Source Performance Standards (R18-2-710) *

8 Emissions from Mobile Sources (R18_2-801 through R18-2-805) *

9 New Source Performance Standards (R18-2-901) *

10 Motor Vehicles: Inspections and Maintenance (R18-2-1001
through Rl8-2-1031)

*

11 Federal Hazardous Air Pollutants (R18_2_1101 through R18-2-1102) *

14 Conformity Determinations (RI8-2-1401 through R18-24438) *

Rule

.Ula Bend Power Generation Station
November, 2000 Table 8-1-3
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TABLE 8-1

GILA BEND POWER GENER.ATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUM]VIARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable
1 Emission Required: Policy, Legal Authority MS)

2 Definitions *W

3 Air Pollution Prohibited MB)

220 Permits to Operate MS)

20 Permits Required MB)

21 Permit Conditions *(8)

23 Permit Classes *(8)

24 Installation Permit Fees *in

Emissions Test Methods Annual Operating Permit Fees and
Procedures

*(8)

Portable Equlpment MB)

Performance Tests *(8)

Permit Fees *(8)

Visible Emlssions *(8>

Emissions of Particulate Matter *(8)

Odors and Gaseous Emissions *(8)

Storage and Handling of Petroleum Products =l=(B)

Organic Solvents *(8)

Incinerators *(8)

Production of Records: Monitoring, Testing, and Sampling
Facilities

*(8)

Unlawful Open Burning *(8)

Violations *(8)

Ambient Air Quality Standards *(8)

Validity and Operation *(8)

26

27

28

30

31

32

33

34

35

Regulation IV

Regulation V

Regulation VI

Regulation VH

Regulation

25

I

IvGila Bend Power Generation Station
November, 2000 Table 8-1-4

Air Quality Permit Application
Addendum No. 2



I 240

*

-

TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable
VIII

Rule Maricopa County

100 General Provisions and Definitions *

110 Violations *(9)

120 Conditional Orders *

200 Permit Requirements *

210 Title V Permit Provlsions *

220 Non-Title V Permit Provislons *

230 General Permits *

Permits for New Major Sources and Major Modifications to
Exlsting Major Sources

*

241 Permits for New Sources and Modifications to Existing Sources *

245 Continuous Source Emission Monitoring *

270 Performance Tests *

280 Fees *

300 Visible Ermssions *

310 Open Fugitive Dust Sources *

311 Particulate Matter from Process Industries *

312 Abrasive Blasting *

313 Inc in aerators *

314 Open Outdoor Fires *

315 Spray Coating Operations *

316 Nonmetallic Mineral Mining and Processing *

317 Medical Waste Incinerators *

318 Approval of Residential Woodburning Devices *

Gila Bend Power Generation Station
November, 2000 Table 8- 1 -5

Air Quality Permit Application
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY m

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

320 Odors arld Gaseous Air Contaminants *

321 Municipal Solid Waste Landfills *

330 Volatile Organic Compounds *

331 Solvent Cleaning *

332 Perchloroethylene Dry Cleaning *

333 Petroleum Solvent Dry Cleaning *

334 Rubber Sports Ball Manufacturing *

335 Architectural Coatings *

336 Surface Coating Operations *

337 Graphic Arts *

338 Semiconductor Manufacturing *

339 Vegetable Oil Extraction Processes *

340 Cutback and Ernulsitied Asphalt *

341 Metal Casing *

342 Coating Wood Furniture and Fixtures *

343 Commercial Bread Bakeries *

344 Automotive Windshield Washer Fluid *

345 Vehicle Refinishing *

346 Coating Wood Millwork *

350 Storage of Organic Liquids at Bulk Plants and Terminals *

351 Loading of Organic Liquids *

352 Gasoline Delivery Vessels #

353 Transfer of Gasoline into Stationary Storage Dispensing Tanks *

360 New Source Performance Standards (Section 300 Subparts Do,
Dc and GG)

*

Gila Bend Power Generation Station
November, 2000 Table 8-1 -6

Air Quality Permit Application
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

370 Federal Hazardous Air Pollutant Program (Section 300 as 301.1
and 301 .8)

*

371 Acid Rain (Section 301) *

400 Procedure Before the Hearing Board *(l0)

500 Attainment Area Classification *

510 Air Quality Standards *

600 Emergency Episodes *

Notes

2.
3.
4.

Only the substantive regulations that impose specific requirements on the facility are identified as applicable.
CFR - Code of Federal Regulations, July 1996.
The New Source Performance Standards (NSPS) of 40 CFR Pan 60 are incorporated by reference in Maricopa County Rule 360.
The National Emission Standards for Hazardous Air Pollutants (NESHAPs) in 40 CFR Part 61 are incorporated by reference in
Maricopa County Rule 370.
This minimum requirements rule applies to states not to individual sources. Individual sources are subject to Maricopa County
Rules 200 and 210. .
These provisions are shown as non-applicable because they mainly provide the statutory authority for the state and county air
quality programs and do not impose specific requirements on the facility. The facility's daily operation will be governed by the
provisions in the Maricopa County air quality regulations.
Only the Maricopa County mies in the December 1996 SIP that are not codified in the current Maricopa County air quality axles
are presented here.
This provision is shown as non-applicable because it is obsolete and has been superseded by the current Maricopa County air
quality rules which are at least as stringent as this provision.
This provision is shown as non-applicable because it is administrative in nature and merely specifies the classification of
violations of the County rules.

10. This provision is shown as non-applicable because it is administrative in nature and merely setsout the procedures before the
hearing board.

4

Gila Bend Power Generation Station
November, 2000

9.

7.

6.

8.

5.

Table 8-1-7
Air Quality Permit Application
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INDUSTRIAL POWER TECHNOLOGY

November 13, 2000

Ms. Elena Gorelik
Air Quality Division
Maricopa County Environmental Services Depanrnent
1001 North Central Avenue. Suite 200
Phoenix. AZ 85004-1942

R E :  G i l a  B e n d  P o w e r  P a r t n e r s ,  L . L . C .  N O t  r e d u c t i o n  s y s t e m

D e a r  E l e n a :

Gila Bend Power Partners. L.L.C. is committed to meeting a 2.5 ppm NOt emissions level for
the Gila Bend Power Project and will include this specification in our request for proposal for
our EPC Contractor as well as any equipment specification we may affect NOt emission levels.

In response to the AQD request for rnanufacturerls assurances that the Gila Bend Power
Project can meet the '*.5 ppm NO limits, please accept the attached letter to Thom Shelton. of
our office. from Ann English. P.E.. Poster Wheeler Energy International regarding their ability
to provide an SCR Catalyst system which will meet or exceed the 2.5 ppm NOt level.

Foster Wheeler is only one of several manufacturers who can provide the NOx reduction
systems utilizing precious metals catalyst from suppliers such as Cormatech, Englehard.
Hitachi-Zosen or III. some of whom also manufacture complete SCR systems.

If you have any questions regarding the control systems we've proposed or any subject related
to the Gila Bend Power Partners L.L.C. project. please don't hesitate to call me at (707) 528-
8900.

Sincerely,

c w m

Robert C. Walther. P.E.
President

Enclosure : FWC Fax letter

c c : Gary Bacon, MPI w/enclosures
Jae Chang, MPI

2227 Capricorn Way I Suite 101 O Santa Rosa. CA 95407 • TEL 707/528-8900 e FAX 707/528-8901



FAX TRANSMISSION
FOSTER WHEELERENERGY INTERNATIONAL

Suite 208-1 1333 224m Street
Maple Ridge, BE. V2X 5K4

604-453-B951
Fax: 634-463-8352 Email : ann_english@fvvc.com

To: Thorn Shelton

Fax #: 707 528 8901

F r om: Ann English

Subject : NOx Emissions

Date:

Pages :

November 9, 2000

1, including this cover sheet.

COMMENTS1

Confirming our conversation of yesterday, regarding NOx emissions from HRSG's with UFA
natural gas fired turbines , Foster Wheeler advises the following:

A NOx level of 2.5 ppm @ 15% OF is acheivable providing that the incoming NOx level from

the gas turbine is reasonable and enough space considerations (as well as performance impact to

the HRSG ) are allowed for the SCR catalyst system.

We hope this information is useful to you and look forward to a successful outcome to your
project that may include further involvement by Foster Wheeler.

Sincerely,

Ann English, P.Eng.,
Foster Wheeler District Manager, Pacific Northwest

cc.Rob Dueck - FWL



n ll
National Energy
Production Corporation
17837 North Creek Parks.

Bothell, WA 98011

USA

Tel: (425) 415-3000
Fax: (425) 415-3095

VIA UPS (Next Day)

November10, 2000

Mr. Robert C. Walther
Gila Bend Power Partners, L.L.C.
2227 Capricorn Way, suite 101
Santa Rosa, CA 95407

SUBJECT: SCR Information for Gila Bend Project

Dear Bob;

Per your request, attached is information on Engelhard NOx Reduction Catalysts SCR
technology. I trust Foster Wheeler's Ann English was of help to you and Tom. Please
let me know is there is anything else you need on this subject.

Very truly yours,
r

Donald D. Clasen
Director, Business Development

CC : S.L. Daniels
J.m. Kather
A.C. Slovic

h:\proposals\2000projs\E000526\admin\RCW ltd I 1 l000.doc

An ENRON Company
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Unsurpassed SCR
catalyst technology
In today's era of environmental sensitivity, industry's
search for effective and environmentally acceptable air
pollution control technologies is never-ending. In the
case of NOx, selective catalytic reduction (SCR) has
been the most effective method of controlling emissions
in many applications since the mid-1970s. SCR has
been proven to reduce NOx by up to 90 percent or more,
significantly better results than can be achieved by
competing technologies.

Engelhard has been involved in developing SCR
technology longer than anyone else in the industry. in
fact, we invented SCR and obtained the first patents for
this technology in 1957. Today, as a world leader in
catalyst technology for emissions control, Engelhard
continues to advance the state-of-the-art in SCR.

Either anhydrous (compressed gas) or aqueous (water
solution) NH3 may be used for this process.

SCR catalysts operate within certain temperature limits .
depending upon the catalyst formulation. For a typical
SCR catalyst, the temperature needs to be approximately
600 F in order to achieve high levels of NOx conversion
and low NH3 slip levels (after the catalyst) (Figure 1).

Figure 1 illustrates NOx conversion and NH3 slip as a
function of temperature for a generic SCR catalyst.

100

Our newest family of SCR catalysts demonstrates this
leadership. ZNX" catalysts allow operation at higher temp-
eratures and reduce disposal concerns due to a unique
composition which is free of heavy metals. Our VNX"
catalysts are based upon the broadly used, costeffective
vanadium/titania (V/Ti) formulation. Both catalyst families are
developed, and manufactured in the United States with
worldwide sales, engineering, technical and field support.

80

60

The fundamentals of the
SCR system
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20 10Engelhard SCR catalysts promote the reduction of NOx
emissions (oxides of nitrogen; principally nitrogen
oxide...NO, and nitrogen dioxide...NO2) with added
ammonia (NH ) in exhaust streams which have excess
oxygen (OZ). `lhe basic chemical reactions in this process
are as follows:

0
400 500 600 700 .

TEMPERATURE (°F)
800

Ono + 4tH: + 02 - 4n2 + eH,o

2no2 + 4tH, + 02 SN, + eH2Q
FIGURE 1

In SCR, ammonia (NH3) is added to an exhaust stream
and reacted with NOX in the SCR catalyst to produce
nitrogen (N2) and water (H2O). This application is
demonstrated schematically by the diagram below.

SCR Catalyst

Exhaust
P

N,
H 10

-->
NOx

Oz

n
»
>
>
>
>
>

NH, + NOx 4> o,

NH,
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SCR Applications
Exhaust

Gas
Turbine

A

Duct
Burner

v

NH,
Injection
Grid

A * v A *

SCR
Catalyst
o A * l

Generator ! ;

Air or
Flue Gas

s

Controller

Ammonia Tank

For gas turbine applications FIGURE 2

Engelhard SCR catalysts are available for gas turbine
cogeneration and combined cycle installations. Our newly
developed ZNX catalyst is available for simple cycle gas
turbine applications which require higher catalyst operating
temperatures. A typical gas turbine SCR system schematic is
outlined in Figure 2.

SCR Catalytic
Convener

Mixer Exhaust
>

NH,
Injection Grid

+
A I

Slack

'-*

- +

Engine

NOt Analyzer I NH, Tank

Electronic
Control Unit

:

Boiler SCR
Catalyst

FIGURE 4
I

t

u"'~ Air or
Flue Gas

Recriprocating engine applications
Engelhard SCR technology is applicable to the emission control
needs of stationary reciprocating engines - including both
spark-ignited and diesel. Fuels for these engines can include
natural gas, diesel oil, and heavier fuel oil. A typical engine
SCR system schematic is shown in Figure 4.

Controller
Ammonia Tank

FIGURE 3

For boiler and heater applications
Our SCR catalysts are also available for a range of industrial
and utility boilers and heaters which use natural gas. distillate
oil, and coal fuels. A typical boiler SCR system schematic is
presented in Figure 3.

Other industrial applications

v

HUH

I

SCR catalysts are available for a variety at other
stationary source emission control applications. If you
have a need to control NOx emissions from an industrial
source, Engelhard application engineers can help you
find the right solution.
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manufactured by.bondi.ng'a'layer of catalytic .
onto a strong,thin4wall€:l Ceramic honeycomb support.
The composite construction provides maximum. design
flexibility, allowing Engelhard to tailor catalyst.~torrhu-

The ceramic honeycomb Support has outstanding-
physical properties fhis provides for the design of very
thin walls in the honeycomb to reduce exhaust gas flow
pressure loss. Additionally, higher cell densities (smaller
cell pitch) than previously available for SCR helps to
reduce catalyst volume

The catalytic coating iS formulated to provide optimum
catalyst activity without sacrifice for mechanical strength.
Maximum NOx redu'ction activity is achieved. While ,
reducing the undesired .side reactions of NH3 and SON
oxidation.
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lationsto specific appliCation requirements;

In addition, the catalyst can be recycled, reducing
replacement costs.

The VNX family of SCR catalysts is based upon vanadium/
Titania as the principle catalytic material. Vanadia/titania
SCR catalysts are used in numerous NOx reduction
applications, and have been successfully demonstrated
in reciprocating engines, gas turbines, and utility/
industrial boilers.

The VNX catalysts use a highly active vanadium/titania
catalytic coating on ceramic honeycomb structures. The
honeycomb catalysts are available in a range of cell
sizes to facilitate optimum catalyst design to meet indi-
vidual application requirements. Consult the enclosed
data sheets for details.

VNX: a proven SCR performer
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The product of more than a decade of research and de-
velopment, ZNX catalysts deliver reliable NOx reduction
at temperatures in excess of 1,000°F, making them
suitable for higher-temperature engines which otherwise
could not use SCR catalysts.

The new honeycomb catalysts rely upon zeolitic mat-
erials rather than heavy metals for their catalytic activity.
Engelhard zeolites are alumina silicates that are special
processed to enhance their catalytic properties. Disposa
concerns are reduced with ZNX catalysts because of the
absence of heavy metals.

This new technology is based upon decades of Engelhai
experience and expertise with zeolite catalysts, which
have been used extensively in the petroleum industry for
many years, Consult the enclosed data sheets for details

ZNX: a new generation of
SCR technology
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VNX
and
ZNX

• Broad range of honeycomb cell
densities (pitch)

• Reduced catalyst volume (catalytic reactor size, weight, and cost) with
higher cell densities

• Optimized catalyst design to meet performance and pressure loss
performance requirements

• Developed and manufactured in the
U.S. with worldwide sales, engineer-
ing, technical and field support.

• Maximum responsiveness to customer/owner needs

• Composite catalyst
- Catalytic coating can be removed

for recycle

• Reduces price of refacement catalyst with recycled ceramic substrate

• Catalyst stores less NH, on v/Ti or
zeolite

• Improves NH control response for start-up/shudown and transient
responses

• Most thoroughly proven SCR
catalyst type

VNX

• Proven catalyst performance with 10-15 years of operation
- Reciprocating engines
- Gas turbines
- Industrial boilers/heaters
- Utility boilers

• Reduces disposal concerns via lower vanadium content of catalyst

ZNX

• High temperature stability • Operation at temperatures several hundred degrees (F) higher than
vanadium/titania catalyst

• Catalyst not damaged by thermal upset conditions

• No heavy metals • Catalyst disposal concerns are minimized
• Catalyst handling concerns are minimized

• Low NH, slip characteristics • Higher NOx conversion possible with specified NH, slip levels
• Design of NH, mixing system less critical

• Excellent NOt activity and low Nl-1, slip
» Minimizes undesirable side reactions of so, oxidation and NH, oxidation
• Less catalyst volume with higher cell densities
• Low pressure loss with thin walls
• No limitation on thermal cycle
• Excellent resistance to mechanical/acoustical vibrations

Features and Benefits

• Composite catalyst, catalytic coating
bonded to ceramic honeycomb
- Catalytic coating optimized for

SCR activity
- Ceramic substrate optimized for

strength with thin walls and out-
standing thermal shock resistance



Automobiles
Gasoline TWC TWC,OX TWC, OX

Diesel OX OX DPF

Off Road Vehicles
LPG Gasoline TWC TWC, Ox TWC, OX

Diesel OX OX DPF

Gas Turbines SCR OX OX

Boilers SCR ox OX

Stationary Engines
Spark SCFNSCFI NSCR, OX ox

Diesel SCR OX OX DPF

Process Industries SCFLNSCR ox OX

NOx CO

Engineering and technical support
responsive to your needs

The catalyst experts

Engelhard's engineering and technical support staff
provides a full range of services - from project con-
ception, design and installation of an entire SCR system
to simply providing SCR catalysts. Our sales/application
engineers provide quotations focused on meeting
customers' technical and commercial requirements.

Project engineers work closely with customers to address
all design issues and have at their disposal sophisticated
CAD/CAM and proprietary catalyst design programs. Field
service engineers manage all phases at erection and
start-up and are always available for questions during
operation of an Engelhard SCR system. And, our
research and development staff works side-by-side with
customer engineering groups to create improved catalyst
designs as part of our continuing effort to improve the
state-of-the-an in SCR catalyst technology.

Engelhard's high quality catalyst products are relied
upon in a wide range of industries including chemical,
petrochemical, petroleum refining, food, power
generation, automotive and mining. Many of our
innovative, proprietary technological developments are
patent-protected. Engelhard is a leading supplier of:

- Petroleum catalysts for the petroleum refining and
petrochemical markets, including those used in fluid
catalytic cracking (FCC). high-octane reforming, crude
upgrading and production of synthetics.

- Chemicalcatalysts, base- and precious-metal
proprietary catalysts for the chemical, pharmaceutical,
petroleum, edible oils and detergent industries.

- Environmentalcatalysts for the control of air-polluting
exhaust emissions from on- and off-road vehicles, pole
generators, and industrial plants. Engelhard's broad line
of environmental catalysts technologies are displayed
below.

Put our knowledge and expertise to work controlling your
gas turbine, boiler, stationary engine emissions or other
industrial exhausts. For more information on what ZNX
and VNX catalyst families can do for your operation,
please contact us at the location listed on the back al this
brochure.

UHCNOC Particulate

Legend
TWC: Three~Way-Conversion Catalyst
OX: Oxidation Catalyst
SCR: Selective Catalytic Reduction Catalyst
NSCR: Non-Selective Catalytic Reduction Catalyst
DPF: Diesel Particulate Filter
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ZNXTMSCR Catalysts

PerformanceOver a decade of research and development has
resulted in the formulation of the Engelhard ZNX catalyst.
ZNX catalysts use zeolites as the principle catalytic mate~
rial. The technology for these catalysts is based upon
Engelhard's world-leading experience and expertise with
zeolite catalysts.

ZNX catalysts feature composite honeycomb configu-
rations which use highly active zeolite catalytic coatings on
ceramic structures. ZNX catalysts do not contain heavy
metals, eliminating disposal concerns.

D NH3 reacts with NO_ to form nitrogen and water

I] no_ conversion increases with NH3 injection

D With 0.921 .0 NH3:NO_ ratio 90% NO_ conversion
and low NH, slip from 600 to 1125°F (Figure 1)

EJ At 800°F, NO_ conversion up to nearly 100% can
be achieved with low NH3 slip (Figure 3)

Materials of Construction 100% 50%

l] Zeolitic catalyst materials

El Does not contain heavy metals
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For additional information contact:
Engelhard Corporation, Environmental Catalysts Group, 101 Wood Avenue, roselin, NJ 08830-0770

Telephone: (908) 205-6634 » Fax: (908) 205-6146 » Telex: 219984

Technical rnlormatron and data regarding me composition, properties, or use oh me products described harem is behaved xo be reliable. However, no representanon
Or warranty is made with respect theretoexceptas made by Engelhard in writing at the ume of sate. Engelhard Corporation cannot assume responssbilrty lot

any patent lrabillty which may arise from the use of any product in a process. manner or formula not designed by Engelhard.
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Performance
D NHs reacts with NO_ to form nitrogen and WaIver

D no_ conversion increases with NHs injection

El With 0.9:t .0 NHJ:NO ratio 90% NO_ conversion
and low NH3 slip from 575 to 700°F (Figure 1)

D Higher operating temperatures decrease NH3
slip, but increase NH3 consumption (Figures 2
and 3)

Engelhard's VNX family of SCR catalysts is based
upon vanadium/titania as the principle catalytic material.
Vanadia/titania SCR catalysts are used in numerous no,
reduction applications, and have been successfully dem
onstrated in reciprocating engine, gas turbine and utility/
industrial boiler applications.

Engelhard VNX catalysts feature composite honey-
comb configurations which use highly active vanadium/
Titania catalytic coatings on ceramic structures. The
honeycomb structures are available in a range of cell sizes
to facilitate catalyst designs which meet individual appli-
cation requirements.
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[1 Under 575°F, NO efficiency is reduced with
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For additional information contact:
Engelhard Corporation, Environmental Catalysts Group, 101 Wood Avenue, roselin, NJ 08830-0770

Telephone: (908) 205-6634 Fax: (908) 205-6146 - Telex: 219984

Technical information and data regarding the composmon, properties, Or use at the products described herein msbelievedto be refable.However,no Y€Dy€s€f'\l3¥Iof1
or warranty is made with respect thereto except as made by Engethard in writing ax the tame of sate. Engelhard Corporation cannot assume responsibility tor

any patent liability which may arise from the use of any product in a process. manner or formula not designed by Engelhard.
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CATALYTIC CONTROL OF EMISSIONS FROM STATIONARY
SOURCES

by Wilson Chu
Presented by Lee Marino

Johnson Matthcy
Environmental Products

Catalytic Systems Division
Wayne, PA 19087-1880

Volatile organic compounds (VOC's). oxides of nitrogen (NO,). and UV light combine in the atmosphere to form ozone (or
photochemical smog) which is harmful to humans, vegetation, and industrial products like rubber. As a result, the U.S. EPA
since 1970 through a series of mandates regulated arid enforced by each state, have controlled the emissions of VOC's and
NG_ from stationary sources. In addition, the states also control emissions of carbon monoxide (CO) in a similar manner.
Since the sources of these air pollutants in South America is similar to those of the United States, the methods for controlling
these emissions will likely be the same.

The technologies available for the control of these emissions are numerous, including various techniques of adsorption,
condensation, incineration, combustion modifications, and catalytic processes. This paper will explain why the catalytic
option may be the most cost effective and the most technically superior for certain applications. Catalytic performance and
specific case studies will be discussed.

Intr0ductiQn

The Clean Air Act of 1970 established the National Ambient
Air Quality Standards (NAAQS), which clearly defined the
requirements for the control of the following criteria an pol-
lutants:

nonattainment! areas. And, the EPA has set specific comply
once dates for each state in ozone nonattainment to achieve
ozone reductions to meet the target ozone level of 0.12 ppm.

Ozone (atmospheric)
Nitrogen Oxides
Lead
Carbon Monoxide
Sulfur Oxides
PM-10 (particulate matter less than 10
microns)

To achieve ozone reductions, the states have developed strat-
egies for controlling emissions of VOC and NO_ from station-
ary sources. Since Carbon monoxide is also emitted by some
of the same sources, simultaneous control of CO is also re-
quired in certain locations.. The strategies for reducing these
emissions involve specific regulations of equipment that emit
these air pollutants. Through a series of permitting proce-
dures (permit to construct and permit to operate) the states
have set limits for the emission of these air pollutants which
the owner/operators of the equipment must comply or pay a
penalty.

VQC Emission Sources

To reduce the ambient levels of lead. nitrogen oxides, PM-
10, and to some degree carbon monoxide, the EPA employed
a national strategy of controlling mobile source emissions such
as from automobiles. As a result, the control of these emis-
sions have been very effective. What proved to be the most
difficult of the criteria pollutants to control has been and con-
tinues to be ozone. Because atmospheric ozone is a product
formed by the reaction of volatile organic compounds. Not,
and UV light, the balance of these reactants and their trans-
port in specific regions of the country is critical. For example,
localized areas of higher levels of ozone versus areas of lower
level have been found to exist in and around the major metro-
politan areas.

Volatile organic compounds are emitted by equipment used
in a variety of manufacturing process industries, including:

The areas of high ozone levels have beendesignated as ozone

- Chemical and Petrochemical
- Metal Coating and Decorating
- Can, Coil, and Elm Coating
- Metal and Products Finishing
- Printing and Converting

Paints and Paint Spray
- Pharmaceuticals
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Q Resins/Plastim/Rubber
- Wood/Paper/Eber
- Soil Remediation
- Coffee Roasting
- Bakeries
- Hospital Sterilization
- Electronics

occur in less than 0.05 seconds and at :Wim temperatures of
only 500'F to 700'E The result is a dxaunalic savings in fuel
usage and smaller, more compact cquipmenl. I see Tables 1
and 2 ]

Catalytic vs. 'l1\crmz1l

OperatingTemperatures for 95% DRE

Fafmaldehycie

Benzene

Assume

Melhyiene Chloride

Cararyuc

375'T

42s"F

sao'F

aao~F

lnenual

1400IF

1390°F

\400"F

1400?

The types of organic emissions can be. for example, ketenes,
xylenes. toluene, and phenols from automotive paint spray
operations. VOC's can include ethanol and acetaldehyde from
bread baiting, or formaldehyde, phenols, and phthalates from
a resin plant. Hospital sterilizers will emit ethylene oxide.
Petrochemical plants will emit a variety of aromatic and ali-
phatic hydrocarbons. Chlorinated hydrocarbons utilized in
the manufacture of pharmaceuticals or as solvents in wood
furniture manufacturing can be emitted. These are just a few
of the examples of the processes where VOC's are emitted.

Table 1

Catalytic vs. Thermal

Residence Time lot 95% DRE

In order to reduce these VOC emissions. they must be cap-
tured in the manufacturing process and vented through a stack.
Depending on the nature and value of the VOC. the VOC's
are either captured for reuse or sale or they are destroyed. A
variety of VOC capturing techniques, including carbon ad-
sorption and condensation can be used. To destroy the VOC's.
the most practical and time proven technique is incineration.

Calnrnic

.as sec.

.03 sec

Formaldehyde

Benzene

Anolon:

Molhyiene Chloride

.Ia sec.

.as sec.

Thermal

1 sec

1 sec

\ sec.

1 sec.

Table 2

How Does Catalytic OxidatiQn of vOC's Work"

The method of incineration involves the oxidation of the
VOC's at elevated temperatures, thus convening the VOC's
to carbon dioxide (CO,) and water (`H1O). When the VOC's
are oxidized in a combustion chamber or across a burner, the
process is referred to as dermal incineration. The typical
temperatures required to achieve combustion of the VOC's
are in the l400'F to 1800'F range. The thermal incinerator
combustion zone must be sufficiently large to cause the VOC's
to be at the elevated temperatures for typically 0.5 to 2.0
seconds. [see Figure I ]

A calalytjc incinclator comprises the following basic pans:

Thermal Recuperative Incineration

Blower
Burner _
Combustion Chamber
VOC Catalyst
Temperature Controller

Et-ndloSudt

Buns!

Figure l

The blower brings the exhaust fumes into the catalytic incin-
erator, where the burner preheats the gas to the operating tem-
perature. 'I`hermocouples monitor the temperature, and a tem-
perature controller maintains the temperature. 'Die preheated
gas is then passed across the VOC catalyst, where the VOC's
are combusted. Since the oxidation of the VOC's will pro-
duoe additional beat (exothemx), The controller do shuts down
the unit if an over-temperature condition is observed. In most
equipment, the extra beat. which is free, is passed through a
heat exchanger which utilizes the excess heat to heat the in-
coming fumes. The result is additional fuel savings. [ see
Figure 2 ]

A technology that is similar to thermal incineration, but of-
fering significant economical advantages is catalytic incin~
aeration (also referred to as catalytic oxidation). In catalytic
oxidation, catalysts a.re inserted into the combusu'on charn-
ber to accelerate the oxidation reaction thus speeding up the
conversion of the VOC's to C02 and 0. The reactions will

Proses
Ex1-si

Page 2
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As the gas steam is healed up, the first point at which con~
version of the VOC's take place is referred to as the kinclic
Iimivrrl region. As the temperature is funhcr increased, Me
VOC begins to convert in the livhl off recinn. As the convert
Zion is maximized at even higher temperatures, the conver-
sion reaches the mass transfer limilerl region. This last re-
gion is where the catalyst is designed to operate.

Figure 2 [Figure 5] shows how formaldehyde, benzene, acetone. and
methylene chloride lights off across VOC Oxidation catalyst.

Catalyst Design

Oxvdanon of Formaldehyde, Benzene, Acetone
and Melhyiene Chloride

The key component in any catalytic incinerator is the cara-
lyst. The catalyst is composed of PGM (platinum group met-
als) coated onto a high surface area alumina coating which is
adhered to a substrate support structure. The substrate can be
metal monolidi (honeycomb). ceramic monolith (honeycomb),
or ceramic pellets. 'Rte precious metals are applied in such a
manner as to provide as many active reaction sites as possible
in a stable configuration to insure high performance and long
life. [see Figure 3 ] m aw sn aaa ian lm l u un mn umum

i n
1-an-.n(*)

Catalyst Composition Schematic Figure 5

: aR M

When designing the catalyst, several variables must be con-
sidered. These fairly simple but important factors are shown
in [Table 3 ],

Catalyst Design Factors

1-unl

Figure 3

Applicalion/Process

Exhausl Gas = Composition NOCs. O,. H,O)
Flowvale

Temperalure
Pressure

Catalvst Teqhnologv Catalyst Contaminants

Required Destruclion Ellidency

Pressure Drop Constraints

Mainlenancs lnlerval

Durability

To properly destroy or convert the air pollutants across the
catalyst, the catalyst must be designed to meet the specific
needs of the application. The temperature at which combus-
Lion of the VOCls take place across the catalyst is called the
light off temperature. [Figure 4 ], is a generic light-off curve
showing how a VOC is convened across a catalyst.

Table 3

These factors coupled with a catalyst supplier's field experi-
ence will allow the catalyst supplier to accurately design the
catalytic system to meet guaranteed performance.

Catalyst Design

Generic LQM-OH Curve
lm

8

3 .,
w to

g m

I v

o
w e am Sm

Ia Yanvnvuus
rm

m

Since by definition, a catalyst speeds up a reaction but re-
mainsunchanged itself, the catalyst should last forever. Theo-
retically this may be the,however in actualpractice, harmful
contaminants in the exhaust gas stream will deactivate the
catalyst over time. Also, if the catalyst is subjected to an
over-temperature condition, it's life will be shortened. There-
fore, it is important to understand the type of catalyst con-
taminants, nodes of catalyst failure, techniques to evaluate
the catalyst. how to rejuvenate the catalyst. and how to pro
vent deactivation of the catalyst.

Figure 4
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washer!
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Catalyst contaminants - Heavy and base metals can
deactivate the catalyst. These include: lead, nickel,
iron, arsenic, phosphorous, silicon, chrome, sulfur.
zinc, t in, antimony, copper, and mercury. High
molecular weight organic material, dustand particu-
lates can mask the catalyst. but tltese can usually be
washed or physically removed from the catalyst.

Tlveqpal Wleaftiw - Elevated temperatures can
oxidize residual organic materials adhered to
the catalyst

PhvsiQal Cleaning - Air blow off or vacuum-
ing to remove dust and debris

Modes of catalyst deactivation - Catalyst can be ir-
reversibly deactivated orpoisoned when it reacts with
a contaminant to form a new compound.

(]1evnirtal/\Varer Washing - Mild caustic or mild
acid solutions or demonized water can remove
masking agents and reduce poison concenua-
tions on the catalyst [ see Figure 6 ]When the cazalysn is overbeaned, itbecomes irrevers-

ibly 1.l1;m1a.l_I1denrftjvared. The result is loss in mi-
croscopic catalyst surface area or sintering of the
preciousmetals.

Chemical Washing

Tm

i,~
an

Certain contaminants like silicone, for example, will
react over the catalyst to form CON, C, and Sioux
(silicon dioxide). The CON and H0 arc harmless,
but the Sio will mask the catalyst. covering the re-
action sites. Masked catalyst can usually be washed
to recover catalyst activity. o

1I"v*l1\11

When debris or particulate matter accumulate on the
catalyst., this is referred to as plugging. Plugging
can be easily alleviated through air blow off, vacu-
uming, or other means of physical cleaning.

Figure 6

C Catalyst Evaluation - To determine the type and de-
gree of catalyst deactivation, a complement of ana-
lytical techniques are used, which are summarized
as follows:

Monitoring Catalyst Performance - To ensure high
performance of the catalytic system, temwfmtures
before and after the catalyst must be monitored. This
will determine the heat rise (exotherm) across the
catalyst as an indicator of the amount of VOC enter-
ing the system.

VOC Solvent, Rio Determine VOC light-otT
characlerisLics

To determine the level of physical plugging of the
catalyst. pressure drop across the catalyst must be
monitored. This will indicate when physical clean-
ing is needed.

SCAT (Simulated caialvst Activitv Teen _
Determines catalytic activity under controlled
conditions

XRD (X.Rav Diffraction) - Measures crystal-
line phase of the catalyst support media

HEl - Measures the surface area of the cara-
lysl

If performance of the catalyst observed (as shown
by a small exotherm relative to the VOC levels), then
rwalvst evaluation by the catalyst supplier must be
performed. This evaluat ion wi l l  determine the
amount and type of cleaning required. As a precau-
tionary measure, catalyst cores or coupons can be
placed on the catalyst bed and removed periodically
for lab evaluation.

Proven VOC Catalyst Applications
l.

XRF (X-Rav Huorcsccnccl - Provides quami-
tative elemental analysis of catalyst and con-
taminant composition

SEM lScannin2 Electron Microscope) - Pm-
vides high magnification optical analysis

Catalyst Rejuvenation - Contaminated or deactivated
catalyst can be reactivated through the fol lowing
cleaning methods:

Catalyst have been applied successfully to destroying VOC
emissions from a variety of sources for over 25 years and
continues to play a major role in reducing VOC and air toxic
emissions today. VOC catalysts have been demonstrated to
provide high destruction efficiencies and long life. To show
this, actual case histories of applications such as: printing/
convening, can coating, arid chemical manufacturing are

ow in [Tables 4, 5, and 6].

D.

B.

A.

Page 4

E.



I: Convertinlg/Rotngravure

AirFlows am: SCFM

VOC's: Butyl Acetate
Xylene
Prcpand
ProgylAcElal€

Both NO_ and CO are criteria pollutants which the U.S. EPA
has mandawd must be controlled. Both pollutants cause rcs-
piratory problems.

Cata l v t i c  Cnntm l  o f  CO and NO Em iss ions
I Intel Tempefatuve 650° F

I Design Elhcnenzyr 95% Convefswn

SlamUp Dale; 5/87

Status: AchoeWng greater Ivan
design convefsinn.

Figure 7 shows a family of catalyst products used ro con-

trol these CO and NOx el ision sources.

Table 4

C a s e  2 :  C a m  C u r l i n g Families of Catalyst Products

NOt and CO EmissionsAir Flow: 6000 SCFM

vocs' Cellosolve
Butane

Xylene

Inlet Temperature 600" F

Design Ethciency' 96% Conversion

Snarl»UD Dale: 4/87

Status' Catalyst replaced alter five
years at successful service.

Cams Aar unuuu
Lou:-umm Y1°~ Ceann--u us gnu-a~

Nm¢lu§TdGl NO1 Ana|sv»r| hmpd .n ,o , O -2M

Rm 8.|n|C€ng-van Jwayn$cR PLashPd n , o ,Q  n g g g p

Gqnhnurn

lam SW wv\'1.SI
"l\iw'\Elwt~ woman" a n

O~ef
MCSD

Table 5 Figure 7

Cause 3:  Chem iczl l  Manufac tur i ng

Air Flow:

VOC's:

37,000 SCFM

Phenol

Acetone
Cumene

1

I lnlel Temperature:

Design Eek:iercy:

Start-Up Dale: 7/87

Status;

6509 F

95% Conversion

Achéev-ing greater lean
design ellidency.

Although high temperature thermal processes can convert CO
to COL. these are not as economical as catalytic processes.
The most acceptable and proven solution for controlling CO
emissions is oxidation catalyst. Oxidation catalysts are simi
far in composition and function as VOC catalyst. PGM (plating
num group metals) are applied to an oxide support that is
adhered to a substrate (either metallic or ceramic). Polluted
exhaust gases from the sources indicated above will gener-
ally be in the 500°F to l000°F range. The oxidation of CO to
CON on oxidation catalyst can be achieved very readily at these
temperatures.Table 6

These applications are typical of similar applications around
the world. The processes and emissions are similar.

NO and CQ Em ission Sources

The approach to NO emissions is either not to emit them in
the first place or to control them catalytically once they are
emitted. Since it's virtually iMpossible for combustion sources
to emit zero NO_ emissions, there are a variety of methods for
minimizing NO emissions. These include: low NO_ bum-
ers, clean-bum engine modifications, water or steam injec-
tion for gas turbines. Although these combustion modifica-
tion techniques can be effective, they are limited in their abil-
ity to reduce the emissions of NO_ to very low levels. Thus,
the method of choice for providing the lowest NO emissions
is catalytic.

NO_ comprising principally NO (nitric oxide) and NO: (ni-
trogen dioxide) is emitted by combustion sources such as IC
engines, gas turbines. utility and industrial boilers, chemical
and process heaters, nitric acid manufacturing plants, some
chemical manufacturing plants, and incinerators.  NO is
formed by the oxidation of ambient nitrogen (NI) or by the
oxidation of nitrogen in the fuel supply or chemical process.

The type of catalysts used to control the NO will depend on
the type of equipment that is emitting the NOT. NO_ that is
emitted by nitric acidplants, for example, is controlled with
NOt Abatement catalyst. NO that is emitted by lean-buming
(exhaust containing more than 1% 02) sources such as gas
turbines, thermal incinerators, chemical processes, boilers,and
IC engines are controlled with SCR (selective catalytic re-
duction) catalyst. NO_ emissions from IC Engines which are

Carbon monoxide (CO) is often emitted by the same sources
that emit Not. CO is do formed by the incomplete combus-
tion of VOC's across a bummer in thermal incinerators. CO is
formed from the incomplete combustion of the fuel or hydro-
carbon or from cold spots in the combustion zone of IC en-
gines. When gas turbines are equipped with water or steam
injection (to lower the NO_ emissions), the CO emissions are
increaseddramatically.

Page 5
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rich-buming (exhaust containing less than 1% Oz) will be
contxollcd with NSCR (non-selective catalytic reduction). also
known as 3-Way catalyst.

These reactions Mn only occur in this manner when the oxy-
gen contentof Me exhaust is controlled to less than 1% (typi-
cally about 0.5%). This is easily accomplished by attaching
an air/fuel ratio controller to the engine to regulate either the
an or the fuel [ see Figure 9].NO: Abatffmfnt ffatalvst for Nitric Arid Plant#

NSCR Callulysl Syslcm

Rich Burn Engines MSLM

T
l

i-1llllgl I
I |" ¢\|»1\u1¢¢¢ ..  ' - m l .

-  - in -

z.

r

:Ar 38"

II use in f a :
go L - 34-»f¢-An
*| \ £n|-»4 G»\.hI1ll Said

- \ | - .

n i n h m  C a - a nI
L .

I
. J

Figure 9

In the manufacture of nitric acid, excess amounts of NO_ is
emitted by the process. To convert these NO_ emissions, NO_
Abatement catalyst is used. Nitric acid tail gas exhaust usu-
ally contains about 1 to 2 % Oz' which must be removed prior
to removal of the No. Using a PGM (platinum group metal)
catalyst, a reluctant such as purge gas (containing mostly
hydrogen) or natural gas (methane) is introduced into the ex-
haust stream to first reduce the OF then die NO_ at normal
exhaust temperatures (approximately 700°F to 900'F). The
reductants are generally available on site as a by-product of
another process or they may be purchased. Because of the
extremely high cxotherm caused by the Oz reaction, NO_
Abatement catalyst is not recommended for gas streams con-
taining much more than 2% OF content. For exhaust streams
with high OF content. SCR catalyst is recommended.

[ Figure 10 ] shows an actual field installation of a gas engine
equipped with 3-Way catalyst.

This technology is proven in the field with several hundred
installations in service. . J

e

NSCR Or 3-way Catalvst Technologv

3~way catalyst for stationary engines operate in the same
manner as automotive catalyst. The active component are
PGM's (platinum group metals). The catalyst can convert
more than 98% of the NO_ and CO, and most of the HC (hy-
drocarbon) emissions simultaneously.

[ Table 7 and Figure 8] show Lhe simultaneous reacUons that
occur over the catalyst.

Figure 10

NSCR (3-Way)
CATALYTIC REACTIONS

NSCR or 3-way catalyst technology is proven in the field
with over 2,000 installation in service today.

SCR Catalvstco 4» 1/202 ---> coz

PM * 1/2 oz ---> N20

HC 4 OF ---> CON 4 neo

NO: 4 co ---> CON 4 NO

HC + neo ---> MY 4 CON

N014 HE - - ->N20+N2

T able 7

Typical 3-Way Catalyst Performance

SCR catalysts are used to reduce NO_ from exhaust streams
containing a high amount of OF (gas streams containing more
than 1% Oz). As the name implies, NO_ is selectively reduced
by reacting it with a reluctant, chiefly ammonia(NH,) across
a catalyst see [Figure 1 l]. The NH: reduces the NO and NO!
to harmless nitrogen and water.

vs lnnnn auf
#in Cuwwun Selective Calaiytic Reduction al NOt

sonCnalysiis
NH, \l"\§¢d\0N

- "1

so

8
I

is

- H 1
O-HO:

2°-5 »nm,
o -O : , " ' °

e
is nu M s

lun- una

sl4l=lu»»¢\= nm
M ay vv040'

5
1

11

Fundamental Reactionsth

ONO 4 4nu1 4 O,-~-° 4n 2 4 eH,o

2no2 | 4TH o 07 -  an, I  69170

Figure l 1Figure 8
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The SCR catalyst is comprised of non-precious metals or base
meWs. These include vanadium, tungsten, Titania, silica. and
zeolites. These materials are coated onto a substrate support
structure of mew honeycomb or ceramic honeycomb. The
majority of the SCR catalysts in use today operate in the600'F
to 800°F range. Conversions of over 95% can be achieved.
Ammonia is typically used at a 1:1 mole (or volume) ratio.
Some ammonia will pass through the process as unreached
ammonia or "ammonia slip". 'Doe slip ammonia is usually
limited to less than 20 ppm and some cases to less than 5
ppm.

Johnson Matthew
SCR catalyst technology is a proven technology with over
400 Geld installations in service today.

C0n¢l l l9i0n§;

• Ozone -  A complex chemical  react ion of  VOC's
and NOx ( f rom indust r i a l  and mobi l e  sources) ,
i n  t h e  p re se n ce  o f  su n l i g h t ,  co n t i n u e s  t o  a d -
versely af fect  publ ic heal th and wel fare.

460 East Swedesford Road
Wayne, PA 19087-1880

(610)971-3100; Fax: (610) 293-1284

2 Orchard Road, Royston
Hertfordshire SG8 THE, England
0763 253181; Fax: 0763 253180

Cont ro l l ing ozone must  be a government  and
il'1dl1su'y cooperative. Otto-Volger Strasse 9B

D~6231 Sulzbacb/IIS.1, Germany
061 96 7038~0§ Fax 0 61 96 72450Nat ional  & local  st rategies must  be employed

ION
- ident i f y & measure cr i ter ia a i r  pol lutants
- establ ish target  ozone l imi ts

ident i f y ef fect ive cont ro l  technologies

160 Rocky Poem Road
Kogarah NSW 2217. Australia
02 587 8022; Fax: 02587 7603

Catalyt ic control  technologies based on precious/
base metal  chemistry have proven to be an avai l
able,  re l iable and cos ef fect ive emissions con
tool .

Metal l i  Preziosi S.p.A
Via Roma 179, 20037 Pademo Dugnano

Mi lan.  I taly
02 9188 311; Fax: 02 9188 319

ENVIRONMENTAL PRODUCTS

Catalyt i c  cont ro l  technologies provide for:
- excel lent  conversion ef f ic iencies and

l o w l i f e
- lower react ion temperatures
- drarnat jc fuel  savings
- lower material  instal lat ion costs
- reduced levels of  pol lutants.

CATALYTIC SYSTEMS DIVISICN

Page 7
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17.0 COMPLIANCE CERTIFICATION

\

The applicable requirements, which are the basis of this compliance certification, are

identified in Section 8 and the methods used to determine compliance, including monitoring,

recordkeeping and reporting requirements and test methods, are listed in Section 16 of this

permit application. There are currently no enhanced monitoring or compliance certification

requirements applicable to the Gila Bend Power Generation Station.

Annual compliance certification will be send postmarked no later Man 90 days aRea

the permit issuance date during the permit term.

I certify under penalty of law that, to the best of my knowledge and belief, my

facility is in continuous compliance with all applicable federal, state, and Maricopa County

requirements. I also certify that I will ensure that my facility continues to comply with all

requirements that apply.

I further certify under penalty of law that the enclosed documents and all attachments

were prepared under my direction or supervision in accordance with a system designed to

assure that qualified personnel properly gathered and evaluated the information submitted.

Based on information and belief formed after my reasonable inquiry, the statements and

information in the documents submitted are true, accurate and complete.

Responsible Official: Mr. Robert A. Innamorati

Signature:
l. Date:

\ 4 . 89 \ \ - " 1 ~  a c

Title: Gila Bend Power Partners, L.L.C.

By: PowerDevelopment Gila Bend, L.P., Member

Air Quality Permit ApplicationGila Bend Power Generation Station

March 15, 2000 17-1



By: PowerDevelopment Enterprises, L.P., G.P.

By: Robert A. Innamorati & Co., Inc., G.P.

By: »». 1 ® , M \ ' `

Its: President

\

Gila Bend Power Generation Station

March 15,2000
Air Quality Permit Application

17-1



Certification of Truth, Accuracy and CoMpleteness

I certify under penalty of law that the enclosed documents and all attachments were

prepared under my direction or supervision in accordance with a system designed to assure

that qualified personnel properly gathered and evaluated the information submitted. Based

on information and belief formed after my reasonable inquiry, the statements and

information in the documents submitted are true, accurate and complete.

Responsible Official: Mr. Robert A. Innamorati

Signature:
\ 7 k Cl , "-1-

Title:

PowerDevelopment Gila Bend, L.P., Member

PowerDevelopment Enterprises, L.P., G.P.

Robert A. Innamorati & Co., Inc., G.P.

\ ) n. Q C . \ -r' -

Gila Bend Power Partners, L.L.C.

By:

By:

By:

By:

Its: President

Date :
4 9

Gila Bend Power Generation Station
March 15, 2000

Air Quality Permit Application
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HARGIS + ASSOCIATES, INC.
HYDROGEOLOGY ENGINEERING

1400 East  Southern Av enue,  Sui te  620
T em pe,  AZ  85282-5679
Phone: 480.345.0888
Fox: 480.730.0508

December 1, 2000

VIA E-Mail

Mr. Thom Shelton
Development Manager
INDUSTRIAL POWER TECHNOLOGY
2227 Capricorn Way, Suite 101
Santa Rosa, CA 95407

Re: Re-analysis of Groundwater Impacts From Gila Bend Power Project

Dear Mr. Shelton:

As requested by the Arizona Corporation Commission (Acc) Power Line Siting Committee during our last
meeting, Hargis + Associates, Inc. has re-analyzed the groundwater impacts for the Gila Bend Power
Project. During the ACC meeting on November 15, 2000, the committee requested that Gila Bend Power
Partners evaluate the impacts of groundwater use for the proposed facility and consider the groundwater
use for the proposed Panda Gila River Project, the Town of Gila Bend and agricultural uses. Based on
this request Hargis + Associates, inc. in conjunction with the Gila Bend Power Partners has collected
groundwater use information for the other users. Information on projected groundwater use for the Panda
Gila River Project was provided from the documents submitted to the ACC. The groundwater use data for
the Town of Gila Bend and the Paloma Ranch were provided by those entities. These data were used to
evaluate the impact of these water uses on the aquifer in the Citrus Valley portion of the Gila Bend Basin.
The results of that analysis are included in the attached document. This information will be supplied to the
Arizona Department of Water Resources for review and comment, and will be modif ied per their
comments for presentation at the next ACC hearing.

If you have any questions regarding this report, please call me at (480) 345-0888.

Sincerely,

HARGIS +ASSOCIATES, INC.

Michael R. Long, RG
Principal Hydrogeologist/Director of Arizona Operations

MRL:jla

Ltr to Thom.doc Other
Offices:
Tucson, AZ
Scan Diego,
/` A

D
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GROUNDWATER ASSESSMENT

The maximum water demand for the Gila Bend Power Project is expected to be approximately

7,000 acre-feet per year (of/yr). This groundwater assessment was conducted to evaluate the

impacts of withdrawing 7,000 of/yr of groundwater for 50 years from the Project Area to meet

water demand. In addition, at the request of the ADWR, a scenario was evaluated that induced

groundwater withdrawals of 7,000 of/yr from the Gila Bend Power Project and 10,000 of/yr from

the Panda Gila River Project Area. Finally, a worst case scenario was evaluated that included

groundwater withdrawals of 7,000 of/yr from the Gila Bend Power Project, 10,000 of/yr from the

Panda Gila River Project Area, 1,400 of/yr for the Town of Gila Bend municipal supply, and

18,200 of/yr for agricultural use on the Paloma Ranch.

WATER USE ESTIMATES

The estimated water use figures for the worst-case scenario were developed from data

collected from the Town of Gila Bend using population and a per capita use rate, and from data

provided by the Paloma Ranch regarding historical water use in the southern portion of the Gila

Bend Basin. The information provided is as follows:

Town of Gila Bend

The Town of Gila Bend owns five wells. They are located as follows and are used for the

following purposes:

Irrigation/backup municipal supply located in C(5-4) 31

Fire protection well located in C(5-4) 32

Municipal Supply three wells in C(6-4) 20

The current Town population is 1,700 people. Rounding this to 2,000 people and assuming a

water demand of 150 gallons per day per capita equals a use of 300,000 gallons per day or

approximately one acrefoot per day. This equals 365 acre feet per year. To be conservative it

is assumed that the Town will use 500 of/yr for municipal supply, 100 of/yr for urban agricultural

1



DRAFT 12/1/00

uses and 100 of/yr for fire protection.. The 500 of/yr of municipal supply pumping is occurs in

C(6-4) 20. This is equal to 310 gallons per minute continuously at this location. The 100 of/yr

for fire protection occurs in C(5-4) 32 and 100 of/yr for urban irrigation occurs in c(5-4) 31. This

is equal to 65 gallons per minute continuously from each of these sections.

Based on instructions from the Gila Bend Power Partners, the annual pumping for Gila Bend

was assumed to increase in the future by 100 percent based on anticipated growth. The

simulations included pumping for municipal use by withdrawing groundwater at a rate of 1,400

of/yr from the five Gila Bend wells for the 50-year simulation.

Paloma Ranch

The company that owns Paloma Ranch reported that it uses 130,000 of/yr of water per year for

agriculture in the Basin. Thirty percent or 39,000 acre-feet, of the total use is surface water from

the Gila River below Gillespie Dam. Appro>dmately 91,000 of/yr is pumped from the

groundwater reservoir. It is reported that 80 percent (72,800 are-feet) of the groundwater is

pumped in the Gila River basin between Gillespie Dam and the Gila Bend Area. Twenty

percent (18,200 acre-feet) of the groundwater is pumped from the "Citrus Valley" area (Gila

Bend west to Painted Rock Mountains). Paloma Ranch reports that this water is withdrawn

from 20 active wells in the Citrus Valley area. The Paloma Ranch groundwater pumping in the

Citrus Valley Area was simulated by withdrawing 910 of/yr at each of the twenty of the Paloma

Ranch wells located in the Citrus Valley Area. This is equal to a continuous pumping rate at

each well of 565 gallons per minute.

METHODOLOGY

Hydrogeologic data were collected to define regional and Project Area conditions (Sections 2.0

and 3.0). Examination of these data allowed the development of a conceptual hydrogeologic

model for the region. The impact created by groundwater withdrawals at the Projeet Area was

determined by simulating various pumping scenarios within the conceptual model using the

groundwater model Winflow. Winflow utilizes the Thews non-equilibrium equation to determine

2
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drawdown created by pumping wells using selected aquifer hydraulic properties for selected

periods of time. The Winflow analysis conducted for this evaluation did not include estimates of

recharge from the Gila River or agricultural return flow.

Winflow input parameters include aquifer thickness, saturated thickness, hydraulic conductivity

(K), specific yield (SY), and anticipated water demand. Review of the basic data indicates that

alluvial materials are at least 1,100 feet thick in the Project Area. Wells located in the Project

Area range from approximately 200 to 1,100 feet in total depth. Static depth to water in the

Project Area is approximately 50 to 60 feet bis. Based on these data, a conservatively low

saturated thickness of approximately 1,000 feet was assumed.

Aquifer test data were used to determine K for aquifer materials underlying the Project Area.

However, due to the short duration of the aquifer tests available for the area, SY values were

estimated using driller's logs and elements from the ADWR Drillers Log Program developed by

ADWR (Long and Erb, 1980). One of the components of the ADWR Drillers Log Program is a

standardized method of  analyzing l i thology logs written by dri l lers so that specif ic yield,

hydraulic conduct:tivity could be estimated in wells where no aquifer test data exists.

The driller's reports received at ADWR contain lithology logs prepared by drillers during the

drilling of wells. Descriptions used by drillers in the preparation of these logs were standardized

and values were assigned for the description of each type of aquifer material. Estimates for SY

were calculated by multiplying the values assigned to each aquifer material type by the

thickness of that material in the well. Then, the sum of the values for each type of aquifer

material, from the water table to the total depth of the well, was divided by the total depth of the

well to arrive at a weighted average for specific yield for each well.

Ranges of SY for the basin ml units were estimated based on well logs for the Project Area. The

estimated SY based on the driller logs and using the method developed by the ADWR ranges

from approximately .05 to 0.22 and averaged 0.14 (dimensionless). Based on these

parameters, four pumping scenarios were simulated using conservative estimates of SY of 0.05

and 0.12. The four scenarios are:

3
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1. Pumping 7,000 of/yr for the Gila Bend Power Project and 10,000 of/yr for the Panda Gila

River Project for 50 years using K of 20 feet per day (ft/d) and SY of 0.12.

2. Pumping 7,000 of/yr for the Gila Bend Power Project and 10,000 of/yr forth Panda Gila

River Project for 50 years using K of 20 ft/d and SY of 0.05.

3. Pumping 7,000 of/yr for the Gila Bend Power Project, 10,000 of/yr for the Panda Gila River

Project, 1,400 of/yr for the Town of Gila Bend 18,200 of/yr for the Paloma Ranch for 50

years using a K of 20 ft/d and SY of0.12.

4. Pumping 7,000 of/yr for the Gila Bend Power Project, 10,000 of/yr for the Panda Gila River

Project, 1,400 of/yr for the Town of Gila Bend 18,200 of/yr for the Paloma Ranch for 50

years using a K of 20 ft/d and SY of 0.05.

RESULTS

The results of the simulations for the four scenarios indicate that the impacts created by

groundwater withdrawals in the Project Area will not create excessive additional drawdown at or

near Project Area boundaries. Figures depicting the amount of drawdown based on the four

above-referenoed scenarios have been prepared (Figures 1 through 4).

The projected drawdown after 50 years for Scenario 1 (GBPP and PGRP pumping with a K=20

fed and SY = 0.12) at the Gila Bend Power Project Area wells is approximately than 60 feet and

approximately 80 feet at the Panda Gila River Project Site. The analysis indicates that the

maximum projected drawdown caused by pumping at the GBPP and PGRP sites will be about

1.2 to 1.6 feet per year (Figure 1).

The projected drawdown after 50 years for Scenario 2 (GBPP and PGRP pumping with a K=20

ft/d and SY = 0.05) at the Gila Bend Power Project Area wells is approximately 70 feet and

approximately 90 feet at the Panda Gila River Project Site. The analysis indicates that the

4



DRAFT 12/1/00

maximum projected drawdown caused by pumping at the GBPP and PGRP sites will be about

1.4 to 1.8 feet per year (Figure 2)

The projected drawdown for Scenario 3 after 50 years (GBPP, PGRP, Gila Bend and Paloma

Ranch pumping with a K=20 ft/d and SY = 0.12) at the Gila Bend Power Project Area wells is

appro>dmately 100 feet and approximately 110 feet at the Panda Gila River Project Site. The

analysis indicates that the maximum projected drawdown caused by pumping at the GBPP and

PGRP sites will be 2 to 2.2 feet per year (Figure 3).

As expected, the maximum amount of drawdown was projected for the 50-year pumping

scenario and aquifer parameters according to Scenario 4 (GBPP, PGRP, Gila Bend and Paloma

Ranch pumping with a K=20 ft/d and SY = 0.05). Even under this very conservative condition,

drawdown at the Gila Bend Power Project Area wells after 50 years of pumping is approximately

110 feet and drawdown at the Panda Gila River Project is approximately 120 feet. The

maximum projected drawdown in the area for Seenario 4 ranges from approximately 2.2 to 2.4

feet per year (Figure 4).

CONCLUSIONS

A review of the data collected for this investigation, and the results of the impact analysis,

indicates that pumping groundwater to serve as a source of water supply to the Gila Bend

Power Project will result in a projected 60 to 110 feet of drawdown at the Site over 50 years.

Evaluation of a reasonable worst case scenario that included an increase in groundwater

withdrawals due to the construction of the Panda Gila River Project and municipal growth in the

Town of Gila Bend, indicates that drawdown at the site will likely range from approximately 1.2

to 2.4 feet per year.
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CHECK LIST E

Please CHECK the following item(s) that apply to the type fin;tlormation you are submitting and
RETURN both pages of this form with your application to the Water Permits Section for review.
We may have to return your submittal itlth1s7 check list is not completed. If you are not sure which
categories to check, or are uncertain whether you need to subunit an application, please call the
Water Permits Section at (602)207-4675.

AQUIFER PROTECTION PERMIT APPLICATIONS /

CLOSURE REPORTS

TYPE OF FACILITY (check box):

X Industrial El Mining [I Domestic Wastewater

TYPE OF APPLICATION (check all boxes that apply)

LE Application to operate an existing (unpermitted) facility

18 Application to operate a new facility

[1 Application for a major modification

Aquifer Protection Permit (APP) No.

EI Application for other modification (minor or other)

APP No.

EL Request for permit transfer

APP No.

U Application for closure (NOT for Clean Closure Approval)

181 Check for $ 4 n 500.00 enclosed (see attached Fee Schedule -- your

application will not be processed without the required fee paid in full)



Type

10 Septic Tank

15 Aeration

20 Non-Contact Cooling Water x

50 Lagoon

59 Nutrient Removal (NOS)

63 Carbon Absorption

67 Oil Water Separator

70 Activated Sludge

80 Copper Heap Leach

81 Cyanide Heap Leach

82 Mine Tailings

83 Uranium Miming

86 Slag or Dross Dump

90 Milling lGene[a1)

92 Industrial (General)

94 Mineral Flotation

99 Package Plant

Type

01 Dry Stream

05 S0l€8II1

06 Lake

07 River

10 Leach Field

20 Unlined Evaporation

25 Reuse

30 Dry L8.k€

35 Injection Well

40 Lined Evaporation

45 No Discharge (other)

50 Sub-Su1r&1ce Initiation

60 Recharge

65 Evaporation Basin (lining X

70 Drywall

CHECK LIST

TREATMENT PROCESS AND DISPOSAL METHOD

Please CHECK the following item(s) that apply to the type of treatment process and disposal
method in use or proposed for use at your facility and RETURN it with your complete application
submittal Use this page ONLY if you are submitting an individual application for a new or existing
iiicility.

TREATMENT PROCESS DISPOSAL METHOD

11



Title of Section Page or Attachment #
Facility Data Page 1

Applicant Information Page 2

Owner Information Pages 2-3

Operator Information Page 3

Endsting Environmental Permits Pages 3-4

Title of Section Page or Attachment #

Location Map
Figures 1-2 and 1-3 (Section

1)

Facility Site Plan

Figures 1-4 and 1-5 (Section

1)

Facility Design Plans

Appendix A and Figures 1-4

and 1-5 (Section 1)

Characterization of Discharge Section 2

Demonstration of Best Available
Demonstrated Control Technology
(BADCT) Section 3

Demonstration of Compliance with
Aquifer Water Quality Standards Section 4

Demonstration of Technical Capability Section 5

Demonstration of Financial Capability Section 6

Enforcement Actions Section 7 (7. 1)

Zoning Section 7 (7.2)

Initial Fee Section 7 (7.3)

Closure Plan Section 4 (4. 10)

Contingency Plan Section 4 (4.9)

Other (please specify) Not applicable

Certification Section 8

TABLE OF CONTENTS

PART A. GENERAL INFORMATION

PART B. REQUIRED ATTACHMENTS



AQUIFER PROTECTION PERMIT APPLICATION

GILA BEND POWER PROJECT

GILA BEND, ARIZONA

Prepared for

GILA BEND POWER PARTNERS, L.L.C.

November 2000

Prepared by

Malcolm Pirnie, Inc.
One South Church Avenue, Suite 540

Tucson, Arizona 85701 - 1643

Project 3962001-500



Aquifer Protection Permit Application
Gila Bend Power Project

Gila Bend, Arizona

The material and data in this report were prepared under the supervision and direction of the
undersigned.

Malcolm Pirnie, Inc.

98 )6 QS
Stacie R. Alter
Project Hydrogeologist
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APP General Information Form (A.A.C. R-18-9-108.A)

1. FACILITY DATA

a. NAME OF FACILITY (List previous names, if any)

Gila Bend PowerPartners.L.L.C. - Gila Bend Power Project

b. DATE FACILITY BEGAN (or is expected to begin) OPERATIONS

Second Quarter. 2003

c. EXPECTED OPERATIONAL LIFE OF THE FACILITY

40+ years

d. MAILING ADDRESS OF FACILITY

Gila Bend Power Partners. L.L.C.

5949 Sherry Lane. Suite 1880

Dallas. TX 75225

Gila Bend Power Project

STREET ADDRESS OF FACILITY

FaciliW not vet constructed

f. COUNTY Maricopa

g. FACILITY LOCATION

1) Township Range Quarters

5S 5W

Section(s)

19 SW % Main Plant Site

5S 5W 18 Water Supply Wells

2) Latitude 32° 58' 18" N

Longitude

h. FACILITY CONTACT PERSON

112° 48' 50" W

Bob Walther

1
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i. TELEPHONE NUMBER 707-528-8900

j, NATURE OF BUSINESS (FACILITY)

Electric generation station

2. APPLICANT INFORMATION

EL Owner

IS THE APPLICANT (check box)

Operator

a. NAME OF APPLICANT

I] EI Both owner and operator

Gila Bend Power Partners. L.L.C.. - Gila Bend Power Project

b. APPLICANT MAILING ADDRESS

Gila Bend Power Partners. L.L.C.. Gila Bend Power Project

5949 Sherrv Lane, Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF APPLICANT

214-210-5080 (Pete Wright)

d. CONSULTANT NAME, MAILING ADDRESS, AND PHONE (OPTIONAL)

Malcolm Pirie. Inc.

One South Church Avenue. Suite 540

Tucson. Arizona 85701-1643

3. OWNER INFORMATION

a. NAME OF OWNER

Gila Bend Power Partners. L.L.C.

b. OWNER MAILING ADDRESS

Gila Bend Power Partners. L.L.C.

2 .
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5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF OWNER

214-210-5080

d. LAND OWNER

Gila Bend Power Partners. L.L.C.

e. LAND OWNER ADDRESS

5949 Sherry Lane. Suite 1880

Dallas. TX 75225

4. OPERATOR INFORMATION

a. NAME OF OPERATOR (person who operates the discharging facility)

Gila Bend Power Partners. L.L.C

b. OPERATOR ADDRESS

5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF OPERATOR

707-528-8900 (Bob Walther)

EXISTING ENVIRONMENTAL PERMITS

a. NPDES PERMITS & NUMBERS N/A

b. REUSE PERMITS & NUMBERS N/A

c. RCRA PERMITS & NUMBERS N/A

d. AIR QUALITY PERMITS & NUMBERS Submitted OD March 20. 2000

Application Number: V00-001; A separate air quality permit will be required for

3
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non-routine dust generating operations for construction and excavation activities. That

permit will be submitted at least ten days before construction activities commence.

e. SOLID WASTE PERMITS & NUMBERS N/A

f. EXISTING AQUIFER PROTECTION PERMIT N/A

g. NOTICE OF DISPOSAL N/A

h. GROUND WATER QUALITY N/A

i. CLEAN CLOSURE APPROVAL N/A

i- DRYWELL REGISTR.ATION(S) N/A

k. OTHER

Section 404 (U.S. Army Corps of Engineers) - Submitted 11/13/00

Section 401 (ADEQ) _ Submitted 11/13/00

4,
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1 INTRODUCTION AND BACKGROUND

The purpose of this section of the permit application is to provide information pertaining
to the design and operational details necessary for understanding the permitting approach,
and an outline of the organization of the permit application for ease of reference and use.

1.1 Background

1.1.1 Plant Location

The proposed power plant will be located approximately six miles northwest of Gila
Bend, Arizona. The location of the project area is depicted in Figure 1-1, the Location
Map. The power plant area of the Gila Bend Power Generation 'Station (GBPGS) will be
located in Section 19 of Township 5 South, Range 5 West of the Salt and Gila River
Baseline and Meridian. According to the County Assessor's Office, the Book, Map, and
Parcel number for the parcel on which the plant will be located is 403-l5-049m. Refer to
the Aquifer Protection Permit (APP) application form in Part A. for the latitude and
longitude of the facility. The GBPGS site will consist of a total area of approximately
1,900 acres, which includes the power plant area and additional land (Figures 1-2 and 1-
3). Land ownership of adjacent land is also shown in Figures 1-2 and 1-3.

1.1 .2 Facility Information

The proposed GBPGS consists of a natural gas-powered, 845 gross megawatt electric
generating facility. The proposed facility layout, including the proposed configuration of
surface impoundments and chemical storage areas, is presented in Figures 1-4 and 1-5.
Additional information, such as drainage diversion features, is presented in a Preliminary
Design Report (Appendix A). As shown on those diagrams, die facility footprint consists
of approximately 175 acres, and f ive evaporation ponds footprint consists of
approximately 87 acres. The ponds will be double-lined with a leak detection/collection
system, as described in Section 3.

Construction of the GBPGS is proposed to begin in the third quarter of 2001, and
operations are expected to commence in the second quarter of 2003. The operational
lifetime of the GBPGS is expected to be approximately 40 years.

1-1
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1.1.3 Overview of Plant Water

It is anticipated that the GBPGS will require approximately 6,200 acre-ft of water per
year, of which approximately 20% will end up in a wastewater stream. Approximately
78% of the water will be lost to evaporation ham the plant's cooling processes. The
remaining 2% will be used for plant service water and potable purposes. A simplified
water flow diagram, which includes approximate process stream flows, is presented as
Figure 1-6.

In general, water needed for plant processes will be pumped from the well Held into raw
water storage tanks. Water supply wells for the GBPGS will be located in Township 5
South, Range 5 East, Section 18. Water from the raw water storage tanks will be used for
service water and fire suppression. In addition, water from the raw water storage tanks
will be transferred into the water treatment and filtration system or directly into the
cooling towers. From the water treatment and filtration system, water will either be
delivered to the potable water tank or be circulated through plaNt cooling processes and
will evenhially be transported to the lined evaporation ponds (Figure l-6). Incidental
water from the equipment and maintenance sumps and lion the water building sumps
will be conveyed through an oil-water separator and into the evaporation ponds.
Stormwater runoff (i.e., non-industrial contact) will be conveyed to a storm water
retention pond.

1.1 .4 Overview of Plant Waste Water Distribution

As discussed above, it is anticipated that approximately 20 percent of the incoming water
will end up in a wastewater stream. The following wastewater streams will be generated
by plant processes: R.O. reject, Cooling Tower Blowdown, Non-process Wastes (waters
generated by drains, washes, etc. which will be diverted to an oil-water separator and then
into evaporation ponds), Boiler Blowdown, and Blowdown from intake evaporator
cooling. Cooling Tower Blowdown will comprise approximately 95% of the generated
waste stream. It is anticipated that the wastewater will be high in total dissolved solids.

1.2 General Description of Discharging Activities

Malcolm Pirnie, Inc. (MPI) has identified the proposed evaporation ponds at the GBPGS
as "discharging" areas, as defined under the APP program. The septic system for the
GBPGS will consist of septic tanks accepting less than 2,000 gallons per day and are,
therefore, exempt Horn the APP process. The storm water retention basin will receive
only non-contact storm water, and is also exempt from the APP process. The evaporation
ponds are described below and are shown in Figure 1-4 (i.e. ,  Impoundments No. 1
through 5), and in the Preliminary Design Report prepared by IT (Appendix A).

\\Tucson\projects\396200l\Permit Application\application2 .doc
MPI

November 2000
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1.2.1 Evaporation Ponds

Four 20-acre evaporation ponds and one 7-acre evaporation pond are proposed for the
GBPGS. Pipes provide for outflows to cascade &own one pond to the next. A11
evaporation ponds will be lined with a primary 80 mil HDPE liner and a secondary
60 mil HDPE liner with a total storage capacity of approximately 625 ac-ft not including
2 it of freeboard (Appendix A).

1.3 Organization of Application

The application forms are presented in Part A of this application. The application report
is organized in accordance with the APP application packet provided by ADEQ.
Supporting figures and tables have been included within each section.

• Section 2 - Discharge Characterization .- This section describes the location of
each discharging facility, as defined by the APP program, provides a description of
the anticipated physical, biological, and chemical characteristics of the discharge, and
a description of the rates, volumes, duration, and frequency of discharges.

• Section 3 - Best Available Demonstrated Control Technology - This section
presents a general discussion of the BADCT requirements and the approach used in
the permit application to evaluate and select BADCT for the evaporation ponds.

Section 4 - Demonstration of Compliance with Standards - This section describes
the demonstration of compliance with standards. The point of compliance selection,
evaluation of compliance, and assessment of the discharge impact area are included in
this section. This section also combines data obtained during various investigative
efforts at the GBPGS to characterize the geology, hydrogeology, and surface water
hydrology of the site to address requirements of the APP permitting program.

Section 5 - Demonstration of Technical Capability - This section provides
information relating to the technical qualifications of the individuals responsible for
the design, construction, and operation of the GBPGS.

• Section 6 - Demonstration of Financial Capability - This section provides
documentation relaMg to the anticipated costs of constructing, operating, and closing
the GBPGS and of the applicant's ability to provide financing for the aforementioned
costs.

• Section 7  - Administrative Demonstrations - This section includes information
pertaining to past enforcement actions taken against the applicant, zoning
requirements for the GBPGS, and a summary of the initial fees owed for application
review.

1-3
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• This section provides a certification statement from the
Gila Bend Power Partners, L.L.C. (GBPP)
Section 8 .. Certification -

1-4
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2 DISCHARGE CHARACTERIZATION

Discharge characterization is critical to the evaluation of BADCT and compliance with
Aquifer Water Quality Standards (AWQS). The following sections summarize
information relating to the rates, volumes, duration, and frequency of discharge, as well
as information relating to the quality of discharge. The five evaporation ponds
(Impoundments No. l through 5) at the GBPGS have been identified as discharging
facilities. Those live evaporation ponds and associated latitudes/longitudes are:

Impoundment #1- 32° 58' 33.6"/112° 48' 50.1", Capacity:-47.5 million gallons

2. Impoundment #2 - 32° 58' 33.6"/l12° 48' 58.l", Capacity: 47.5 million gallons

3. Impoundment #3 -32° 58' 33.6"/112° 49' l2.5", Capacity: 47.5 million gallons

Impoundment #4 - 32° 58' 18.3"/112° 49' 12.5", Capacity: 47.5 million gallons

Impoundment #5 - 32° 58' 18.2"/112° 48' 40.2", Capacity: 12 million gallons

The locations of the surface impoundments are shown on Figure 1-4. The GBPGS
property does not have a history of discharge or waste disposal. Groundwater samples
were collected from the regional aquifer and analyzed for parameters listed in the APP
Application Guidance Manual (ADEQ, 1997), as well as parameters indicated by ADEQ
personnel to determine ambient groundwater quality. These water quality results were
used to calculate anticipated discharge characteristics. That information is presented
below.

2.1 Chemical, Biological, and Physical Characteristics

Groundwater samples were collected from wells located in Section 20 of Township 5
South, Range 5 West, to determine ambient groundwater quality in the regional aquifer.
The GBPGS will draw water from wells screened in the regional aquifer (T 5S R 5W
Section 18) for plant operations. At the time of this penni application, water quality
information for wells in Section 18 was not available. However, analytical results for
groundwater samples collected Hom wells in Section 20 were used to generally represent
the quality of water that will be used as source water for plant operations. Since water
supply wells in Section 18 will draw water from the same aquifer as wells in Section 20,

z-1

4.

5.

\\Tucson\projects\396200l\Pennit Application\application2 .doc

1 .

MPI
November 2000



this assumption is valid. A summary of analytical results for water samples collected
&on the regional aquifer is presented as Table 2-1. MPI used these analytical results to
estimate the quality of discharge &om the GBPGS. A summary of the estimated
discharge water quality is presented as Table 2-2. The estimated evaporation pond water
quality was developed by considering die concentrating effects that will occur on the
naturally occurring inorganics in the source groundwater, as a result of the plant
recirculating cooling processes, and the concentration of inorganic compounds in the
plant water treatment reject streams. Laboratory analytical results for the source
groundwater are included iii Appendix B.

The largest contributor to the evaporation ponds is cooling tower slowdown, which
contains only a slightly higher concentration of natural salts than the groundwater used as
feed water. Standard water conditioning chemicals will be added to the cooling tower
water and the inlet evaporation cooler water. Such chemicals would include corrosion
and anti-scaling inhibitors, such as orthophosphate or polyphosphate compounds.
Biocides, such as chlorine or bromine, may also be added. HydrOchloric acid may also be
added to the cooling water to control pH. Concentrations of all the water treatment
chemicals in the wastewater would be low compared to other constituents. The Material
Safety Data Sheets (MSDS) for water treatment chemicals will be provided under a
compliance schedule.

The GBPGS will not be discharging wastes of an animal or human nature. Therefore, it
is not necessary to characterize the discharge for biological components.

2.2 Discharge Rate and Volume

For detailed infonnation regarding discharge rates, volumes, frequency, and duration,
refer to the Preliminary Design Report prepared by IT in Appendix A. In summary, the
inflow rate to each impoundment varies from 650 gallons per minute (rpm) to 800 rpm,
depending on the time of year. The highest discharge rate is anticipated to be
approximately 800 rpm, occurring from January through March. The lowest estimated
discharge rate, 650 rpm, is anticipated to occur from July through September. The
average annual flow rate (weighted average) is 725 rpm. Generally, the discharge to the
impoundments will be continuous, with flow rates varying with power demand. During
drier than average climatic conditions, flow rates may be increased, and during wetter
than average climatic conditions, flow rates can be decreased. In addition, aeration may
be employed on a seasonal basis. The capacity of each of the five impoundments is listed
above. The volume of water delivered to the impoundments on a daily basis is estimated
to be approximately 3.4 acre-feet per day.

2-2
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Parameters
Date

Sampled
S81ll1l8 ID

U d t s
Chloride 06/21/2000I 610 510 mg/I
Sulfiite 06/21/2000 160 130 mg/l

nm-a!¢ (as not) 06/21/2000 2.1 2 mg/l

AlkalinityI 06/21/2000 53 59 we
06/21/2000 4_3 4.1 mg/1
06/21/2000 8.0 8.02 pH units
06/21/2000 2400 2100 mhos/cm

06/21/2000 18 18 °c
06/21/2000 1300 1100 mg/l

Total Dissolved Total Dissolved
i

06/21/2000 57 57 41 43 mg/I
06/21/2000 3.8 4 2.5 2.7 m8/1
06/21/2000 410 410 360 370 my
06/21/2000 7.9 7_9 6.6 7.2 mg/l

ChromiumI 06/21/2000 <0.01 <0.01 <0.01 <0.0l img/1
Copper 06/21/2000 <0.02 <0.02 <0.02 <0.02 my]

06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/l
06/21/2000 32 34 31 32 IMS/1
06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/l
06/21/2000 <0.05 <0.05 <0.05 <0.05 im g t
06/21/2000 <0.01 <0.01 <0.D1 <0.01 i

img/l
06/21/2000 <0.004 <0.004 <0.004 <0.004 H18/I !
06/21/2000 <0.005 <0.005 <0.005 <0.005 mg/I i
06/21/2000 <0.0002 <0.0002 <0.0002 <0.0002 iHI8/1
06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/I
06/21/2000 <0.05 <0.05 <0.05 <0.05 Img/1

Silver

ZincL

06/21/2000 <0.005 <0.005 <0.005 <0.005 Img/l
06/21/2000 <0.05 <0.05 <0.05 <0.05 H18/1

1

I

06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/1 i

c (5-5)20 CAB €(5-5) 20 DCC

Fluoride

pH

Conductance

Temperature
Total Dissolved Solids

Calcium
M8g[\csiLlll1

Sodium

Potassium

Lead

silica

Antimony

Arsenic

Barium

Beryllium

Cadmium

Mercury

Nickel

Selenium

Table 2-1 Ambient Glnundwnter Quality-Regional Aquifer

Gil: Bend Power Project

Gilt Bend, Arizona

Notes:
<0.0l =Compound not detected above laboratory detection limit.
C(5-5)20 CBB = Sample collected firm a well loaned in Township 5 South, Range 5 West, Section 20.

P1\396200 I\Tables\Table 2~l



Parameter Predicted Concentration (1, 2>
I H 8.0 to 9.0

| aTem 1 I e I90 hes Fahrenheitu
Total Dissolved Solids

Total Alkalinity

19,500
(3)30,500

975
Calcium 2,800
Chloride 8,100
Fluoride 60

cesium811 195
Potassium 105
Sodium 5,450
Sulfate 2,100

Antimony ND (4)
Arsenic ND
Barium 9
n _n Ilium ND
Cadmium ND
Chromium ND

u .
C012 ND
Lead ND
Mer . ND
Nickel ND
Nitrate 30
Selenium ND
Silicate 450
Silver ND
Thallium ND
Zinc ND

Table 2-2. Predicted Discharge Quality
Gila Band PowerProject

Gila Band, Arizona

Notes
1 Col1cenh8ia1s calculated from June, 2000 gruundwuta' quditydaiafrum

w¢llsl0a=ainT ss,Rsw.seaien2o
2 All vdues aeenotessed in milligru'1s ps|M, unless clhelwisencmed

3 miclunthos percentimemeu'

4 Constituentwm nddemdedinorigindgruu11dw&ersanp|e

P:\3962001 \Tables\Table2-2.x1s
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3 BEST AVAILABLE DEMONSTRATED CONTROL
TECHNOLOGY

3.1 Introduction

Pursuant to A.R.S. § 49-243.B.1 and A.A.C. R18-9-108.B.5, a demonstration is required
to justify that the GBPGS is designed in such a manner that any discharges will not have
an adverse effect on the uppermost aquifer, and that the best control technology will be
applied for protection of groundwater and reducing potential discharges.

The BADCT program allows consideration of the practicality of the application, where
practicable is defined as "reasonably done from the standpoint of technical practicality
and except for polluta.nts addressed in 49-243.1, arid are economically achievable on an
industry-wide basis".

The evaluation of BADCT for a facility includes identifying the "optimal" design of the
facility, developing performance criteria, evaluating site characteristics in relation to dieir
effectiveness in reducing discharge, and, evaluating whether other factors augment
BADCT design for the facility. Based on the evaluation of these items, a final design is
then selected for the facility.

3.2 Discharge Characteristics

Discharge characteristics, including anticipated discharge quality, rates, voltunes, and
frequency, are described in Section 2.0 and in the Preliminary Design Report prepared by
IT (Appendix A).

3.3 Site Characteristics

Surface Hydrology

The major natural surface water feature in the Gila Bend Basin is the Gila River, located
approximately 3 miles north of the proposed GBPGS. Associated manmade features
include Gillespie Dam, the Gila Bend Canal, Painted Rock Dam, and Painted Rock

3-1
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Reservoir. An unnamed wash is located approximately 1,000 feet east of the proposed
GBPGS. The GBPGS, including the proposed evaporation ponds, are not located wiMp
a 100-year floodplain (Section 4). The GBPGS has been designed to prevent wastewater
&om contacting surface water flows. Surface water will be diverted around surface
impoundments as described in the Preliminary Design Report prepared by IT (Appendix
A).

Hydrogeology

The GBPGS is located within the Gila Bend Basin of the Basin and Range Physiographic
Province. Basin-fill deposits include stream alluvium, an upper basin-till, and a lower
basin-511 deposit. Stream alluvium refers to unconsolidated deposits along the Gila River
and its tr ibutaries. Upper  bas in f i l l  r efer s  to those a lluvia l  depos it s  tha t  a r e
unconsolidated to moderately consolidated. Lower basin fill consists primarily of weakly
to highly consolidated gravel, sand, silt, and clay. The upper and lower basin-fill deposits
comprise the principal aquifer of the Gila Bend Basin. Groundwater in the upper basin
till is generally unconfined to semi-confined. Perched, semiperched, or confined
conditions can occur locally. Groundwater in the Gila Bend Basin is recharged primarily
by infiltration of surface flows of the Gila River and its tributaries. Changes in water
levels throughout the basin are governed by a complex interaction of groundwater and
surface water. Depth to groundwater in the regional aquifer ranges Hom approximately
50 to over 75 feet below ground surface in the vicinity of the GBPGS. The direction of
regional groundwater flow in the project vicinity is reported to be to the south (Rescore,
1993).

Site characterization activities at the site and in the vicinity of the site indicate that a
perched aquifer exists at the site at a depth of approximately 25 feet below ground
surface. Available information indicates that groundwater flow direction in this aquifer is
generally to the northeast. Refer to Section 4.0 for a detailed description of regional and
site geology/hydrogeology.

Geologic Hazards

The proposed location of the evaporation ponds meets prescriptive BADCT criteria. The
evaporation ponds are not located within a 100-year floodplain. The site is located in the
Basin and Range Physiographic Province in west-central Arizona and no geologic
hazards are expected at the site. According to Menges and Pearthree (1989), this part of
the state has witnessed little tectonic movement during the last 250,000 years. There also
has not been an epicenter of earthquakes 6.0 or greater on the Richter scale recorded in
Arizona in historic time (Péwé, 1989). Therefore, earthquakes are not expected to
represent a significant geologic hazard at the site. In addition, the site is not located in an

3-2
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area of documented subsidence due to groundwater withdrawal or on landslide prone
terrain.

3.4 Summary of BADCT Approach

The intent of the evaporation impoundment design is to meet the prescriptive design
criteria established under the BADCT guidelines for qualifying double-lined
impoundments. Five double-lined impoundments will be Constructed at the GBPGS,
each having an individual leak detection system. The surface impoundments will cover
approximately 87 acres with a total capacity of approximately 625 acre-R (not including a
2-ii Heeboard). A BADCT matrix (Table 3-1) summarizing prescriptive BADCT and
GBPGS control technology is included in this section.

Preferred BADCT for the evaporation ponds is outlined in the BADCT matrix (Table 3-
1) and includes criteria for each of the following: site characterization, surface water
control, geologic hazards, solution/effluent characterization, capacity and storage design,
site preparation, liner specifications and, inspection criteria. As shown in the BADCT
matrix, a high level of BADCT is demonstrated for the surface impoundments at the
GBPGS.

Each of the surface impoundments will be constructed according to technical
specifications outlined in Appendix A. The GBPGS will employ a Manager of Water
Services who will inspect the impoundments weekly. A contingency plan for accidental
discharges will be in place to mitigate any releases into the subsurface (Section 4).

Design

Five double-lined impoundments will be constructed at the GBPGS, each having an
individual leak detection system. Four impoundments will be approximately 20 acres in
size, and one impoundment will be approximately 7 acres. The total capacity of the
surface impoundments is estimated at 625 acre-R (not including a 2-ft Beeboard). Water
balance and storage capacity evaluations are included in the Preliminary Design Report
prepared by IT (Appendix A).

The composite liner system used for this facility consists of a primary 80 mil HDPE liner
and a secondary 60 mil liner. A specific liner manufacturer has not yet been chosen.
However, liner specifications for various manufacturers have been included in Appendix
C. The liners at the GBPGS will either be one of these liners or a liner of equivalent or
better quality. The attached information demonstrates that the anticipated wastewater
quality for the GBPGS is compatible with the type of liner chosen for the facility.
Specifically, documentation from Poly-Flex indicates that salts have no effect on HDPE

3-3
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and that the physical properties we not significantly changed. In addition, the liners
presented in Appendix C have an anticipated lifetime of "many decades" under normal
operating conditions. The HDPE is formulated to resist ultraviolet rays for "many
decades". Typically, carbon black has been added to the product to improve performance
under long-term UV exposure. Physical characteristics of HDPE are described in the
attached property tables. The tables show information on tensile strength, elongation,
tear resistance, stress crack resistance, oxidative induction and oven aging as UV
resistance. The tests of oxidative induction and UV resistance are used to characterize
effects from longterm exposure to sun. Oven aging tests describe effects Bam
temperature. Most HDPE products perform the same for these tests. Manufacturer's
specifications indicate that the liner will last "many decades". The expected lifetime of
the facility is approximately 40 years. The GBPGS will conduct Eequent inspections of
liners to ensure that, as the liners age, their integrity is not compromised.

The side slopes of the impoundments are sloped at 3:1 and the bottom of each
impoundment slopes to a centrally located leak collection sump at a 0.5% slope. Solution
collected in this leak collection sump is conveyed through 6-inch HDPE SDR17
collection pipes and directed into one of the five inspection sumps. Solution from these
inspection sumps is then pumped back into the impoundments.

The evaporation impoundments are designed in such a manner to allow for regular
removal of deposits. The soil overlier and &ee draining gravel layers protect the
composite liner system from being damaged during removal of deposits. Loaders and
trucks will be used to excavate the deposits and transport them for disposal.

Action Response Levels

Action Response Levels (ARLs) were calculated for the evaporation impoundments in
accordance with Appendix I of the model expedited permit developed by ADEQ (1998).
The ARLs are calculated to identify exceedances which activate contingency plans. Two
action levels, A.RL #1 and ARL #2, are required for each impoundment. ARL #1
assumes that seam defects may occur and result in a 3.1 mm hole. An exceedance of this
level activates a contingency plan that includes notifying ADEQ, assessing the condition
of the liner, and submitting a corrective action plan to A.DEQ for approval. ARL #2
assumes failure in the geomernbrane with an 11.3 mm hole. An exceedance of ARL #2
activates a contingency plan that includes notifying ADEQ, identifying leak locations
within three days, ceasing disposal to the surface impoundment, and submitting a
corrective action plan to ADEQ for approval. This contingency plan also includes
collecting samples from the LCRS sump for laboratory analysis and preparing a report for
the APP Compliance Unit that describes the remedial action plan taken to repair the
system. Action Response Level calculations are presented in Appendix D.

3-4
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ARL #1 is calculated as 5,369.48 gal/day, per impoundment, for impoundments 1,
and 4.

2, 3,

ARL #1 is calculated as 1,933.8 gal/day for impoundment 5.

ARL #2 is calculated as 19,572.64 gal/day, per impoundment, for impoundment 1, 2, 3,
and 4.

ARL #2 is calculated as 7,049 gal/day for impoundment 5.

These calculations were based on the following assumptions:

1. Impoundments #1,#2, #3, and #4 are the same size: approximately 20 acres.

2. Impoundment #5 is 7 acres in size.

3. The beginning depth of each basin is 7 feet, including 2 felt of freeboard.

4. The average depth of impoundment 1, 2, 3, and 4 is 6.7 R (2.04m).

5. The average dap Qr impoundment 5 is 7 R (2.16m).

The sump has been designed to handle the amount of water indicated by the A.RLs. The
system is 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. The sump diameter is 18
inches, large enough to receive a pump that can maintain necessary water levels. Leakage
through the composite liner system will be collected in the sump. A solution-level sensor
will be placed in the inspection sump to prompt the need for sump evacuation. The
solut ion will then be pumped out  and returned to an adjacent  impoundment. A
description of the led< collection and removal system (LCRS) is provided in Appendix A.

Estimate of Faeility Discharge

An estimate of facility discharge to the vamoose zone was calculated for  all five
evapora t ion impoundments  in accordance with the BADCT guidance document
developed by ADEQ (July 1996). The discharge was calculated using an equation
developed for the rate of leakage through a composite liner with a 10 mm hole in the
liner. The facility discharge calculations are presented in Appendix E.

The discha rge from the GBPGS was  es t ima ted to be 6.25 gal/day for  a ll  f ive
impoundments. This calculation was based on the following assumptions:

1. Good contact between the lower liner and the low permeability soil.

3~5
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2. One hole occurs per acre (4000 my).

3.The hydraulic conductivity of the low permeability soil underlying the liner
is 1 x 10* cm/sec.

4. The area of the hole is assumed to be 10 mm.

3.5 Construction Specifications and Quality Assurance

Construction specifications and quality assurance documentation is provided in the
Preliminary Design Report prepared by IT (Appendix A). As discussed previously, a
specific liner manufacturer has not yet been chosen for the GBPGS. However, technical
specifications have been provided for ADEQ's review. In addition, the liner chosen will
be of equal or higher quality than the liners for which information has been provided
(Appendix C). Furthermore, during installation the seams will be routinely inspected for
quality control during installation and, following installation of the liner system, the
LCRS will be tested for effectiveness as described in the Preliminary Design Report
(Appendix A).

3.6 Operation and Maintenance

The operation and maintenance of the surface impoundments is described in the
Preliminary Design Report (Appendix A). In general, operation and maintenance at the
GBPGS consists of three components. These include the inflow of excess cooling tower
water, the evaporation of water contained in the impoundments, and the removal of salt
deposits.

3.7 CIosure Strategy

Within 90 days of final closure, the GBPP will submit a closure plan to ADEQ.
Following ADEQ's approval, the closure plan will be implemented. For permitting
purposes, the following clean closure strategy is presented.

At final closure, residual liquid in the surface impoundments will be allowed to
evaporate. Any residual solids remaining in the surface impoundments following
evaporation will be sampled and analyzed for metals. The residual solids will be
disposed of off-site. Impoundment liners will be removed and disposed of in accordance
with applicable regulations. If, during removal activities, the liner is observed to be
defective and contamination is suspected to be present in the subsurface, the GBPP will
develop a site characterization plan to characterize the impact on the subsurface. The
plan may include collecting surface samples or advancing soil borings to collect samples
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to be analyzed for metals. Once liners are removed and following any necessary site
characterization activities, the area will be regraded and revegetated to promote positive
drainage. Since the surface impoundments will be closed using clean closure procedures,
post-closure care will not be required. Cost estimates for closure are presented in Section

6.

Impacts on Future Use

Since the surface impoundments will be closed per clean closure requirements, no
significant impacts on future land use are anticipated. In addition, the evaporation ponds
have been designed to meet prescriptive BADCT and significant discharges to the
subsurface are not anticipated. Therefore, the facility is not expected to impact the
existing groundwater quality. Furthermore, a groundwater supply study conducted by
Hargis (2000), indicates that the facility will cause approximately 0.3 to 0.5 feet of
drawdown per year in the regional aquifer. This amounts to a total drawdown of
approximately 12 to 20 feet over the 40 year estimated lifetime of the facility. It is
unlikely that this amount of drawdown will cause significant impacts to future site usage.

3-7
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4 DEMONSTRATION OF COMPLIANCE WITH STANDARDS

The APP program requires that the permit applicant provide a demonstration that the
facility will not cause or contribute to a violation of AWQS at the applicable point(s) of
compliance. Where AWQS are already exceeded in a particular aquifer, the permit
applicant will provide a demonstration dirt no additional degradation will occur.
Demonstration of compliance with standards for the GBPGS includes :

•

•

•

Describing surface and subsurface geology and hydrology

Presenting ambient groundwater quality data

Mapping the potential discharge impact area for the site

• Describing any anticipated impacts the facility will have on groundwater flow
direction or groundwater quality

• Establishing a point of compliance in the uppermost aquifer

• Demonstrating that the facility will not cause or contribute to a violation of AWQS at
the applicable POC

4.1 Site Characteristics

Subsurface investigations have been conducted at and in the vicinity of the GBPGS in
connection with a groundwater supply study, a Geotechnical investigation, and with a
proposed landfill site located south of the GBPGS. As a result, considerable information
regarding site-speciiic geologic and hydrogeologic conditions has been collected.
Geologic and hydrogeologic information compiled in this APP is based on the following
sources:

logs of 60 soil borings advanced to the south and west of the proposed GBPGS
(Malcolm Pirie, Inc., 1996)

Geotechnical investigation at the site (Ninyo & Moore,2000)
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• Geotechnical laboratory results of 20 soil samples collected to the south and west of
the GBPGS which were analyzed for permeability, plasticity index, dry density,
unconfined compression, consolidation and/or moisture content Malcolm Pirie,
1996)

• logs of 14 test pits excavated in the vicinity of the GBPGS during a Geotechnical
investigation (Malcolm Pirnie, 1996) .

• logs and data collected during the construction of 6 monitoring wells to the south of
the GBPGS and subsequent monitoring (Malcohn Pirie, 1996)

• data collected from groundwater wells investigated during water supply investigations
(Harris, 2000)

4.2 Geology

Harris (2000) completed a review of regional and site geology and hydrology. Much of
the information presented below is paraphrased from Harris' report entitled, Gila Bend
Power Project Groundwater Assessment (2000) .

4.2.1 Regional Geology

The GBPGS is located in the Basin and Range Lowlands Physiographic Province of
Arizona. The Basin and Range Physiographic Province is characterized by isolated
mountain ranges separated by alluvial valleys and basins. Most of the mountain ranges
follow a northwest-trending alignment (Montgomery and Harshbarger, 1989).

The regional geology of the Gila  Bend Basin area  has been descr ibed by several
researchers including studies by the U.S. Bureau of Reclamation (BOR), U.S. Geological
Survey (USGS), and various state agencies (Oxford and Bender, 1973, Johnson and
Cahill, 1955, Wilson et al., 1957). For the purposes of this report, rocks present within
the region are broadly divided into bedrock and basin-fill deposits. Bedrock outcrops in
the mountain areas along the margins of the Gila Bend Basin.

Bedrock

The Gila Bend Basin is enclosed by bedrock outcrops except for an area on the southwest
between the Painted Rock and Sauceda Mountains (BOR, 1976a). Volcanic outcrops
between the Sauceda and Painted Rock Mountains are probably remnants of the Sentinel
lava flow. The Sentinel lava flow consists of Quaternary basalt and occupies about 225
square miles of southwestern Maricopa County to the west of the Gila Bend Basin
(Oxford and Bender, 1973). Basalt, probably from this flow, also occurs along the
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western edge of the basin at shallow depths between 80 and 150 feet below land surface
(bis).

Other igneous rocks are found in the mountains surrounding the basin. These include
Precambrian granites of varying ages found in all the mountains except the Sauceda and
Painted Rock Mountains. Younger granites formed during the Laramide Orogeny
outcrop out in the Buckeye Hills and the Painted Rock Mountains. Quaternary basalt and
Cretaceous andesine occur in the Gila Bend, Sand Tank, Sauceda, and Painted Rock
Mountains. Metamorphic rocks include older Precambrian granite gneiss found in the
southeastern tip of the Gila Bend Mountains arid older Precambrian schist in the Sand
Tank Mountains, Maricopa Mountains, and the White Hills. Sedimentary rocks
composed of Tertiary sand, gravel and conglomerates are found mainly in the Sand Tank
Mountains. A 200-foot cliff of steeply tilted sandstone beds occurs in the extreme
southwestern part of the Gila Bend Mountains (Johnson and Cahill, 1955).

Alluvial Deposits

The BOR divided the alluvium of the Gila Bend Basin into three units identified as the
upper alluvial unit, the middle line-grained unit, and the lower conglomerate unit.

C The composition of the upper alluvial unit is not defined by the BOR, but is
reported to range in thickness from 0 to 1,000 feet (BOR, 1976a). Approximately
300 to 500 feet of coarse- to fine-grained deposits overlie the locally named Sil
Murk Formation (of the middle fine-grained unit) in the upper alluvial unit south
of the Gila Bend Mountains (Heir dl and Armstrong, 1963). These deposits were
laid down from the late Tertiary to the early Quaternary Period when the main
surface-water drainage from the basin was probably around the south end of the
Painted Rock Mountains (Heir dl and Armstrong, 1963).

• The middle fine-grained unit includes the Sil Murk Formation. The middle fine-
grained unit ranges in thickness from 0 to 700 feet and is found primarily in that
part of basirl west of Gila Bend but may extend further east (BOR, l976a). The
Sil Murk Formation is comprised mainly of pebble- to boulder-sized
conglomerates with thin interbedded volcanics near the top (BOR, l976a), and is
probably late middle Tertiary in age (Heir dl and Armstrong, 1963). The top of
the Sil Murk Formation marks an old erosional surface upon which the upper
alluvial unit is deposited. This surface dips gently to the west and south and more
steeply to the east away from the Gila Bend Mountains (Heir dl and Armstrong,
1963).

• The surface of the lower conglomerate unit ranges Hom about 600 feet above mal
in the northern part of the basin to over 600 feet below sea level near Paloma
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Ranch. The age of die lower conglomerate is unknown. Locally, it may exceed
1,000 feet in thiclmess (BOR, l 976a).

4.2.2 Site Geology

Surficial geology in the site vicinity consists of deposits of the Upper Basin 611,
consisting predominantly of sands with varying amounts of silt. Much of the area is
covered with desert pavement, a surface veneer of pebbles and cobbles. The topography
slopes gently toward the Gila River to the north and northeast. Surface elevations range
from approximately 650 to 680 feet above mean sea level (amyl).

A number of investigations were conducted to the south and west of the site between
October 1995 and June 1996. These investigations were conducted as part of a landfill
siring project and included drilling and soil sampling, test pit excavations, monitoring
well installation, groundwater sampling, and groundwater level measurements.

As part of these site characterization activities, 60 soil borings were advanced, ranging in
depth from 15 to 260 feet below ground surface (bus). Fourteen test pits were excavated
and six groundwater monitoring wells were installed (Figure 4-1). A generalized
geologic cross section for those sample locations is provided as Figure 4-2. Logs and
construction diagrams are included in Appendix F.

The materials encountered in the soil borings generally consisted of sand and silty sand
overlying clay with interbedded sand and clay. The lithology encountered during drilling
activities has been interpreted as braided stream deposits (Malcolm Pirie, Inc., 1996).
The boring logs in Appendix F provide detailed descriptions of variations in lithology
encountered during drilling activities. It is apparent Horn the geologic cross sections that,
in the seas investigated, coarse-grained units are present Hom the ground surface to
approximately 80 to 100 feet bus. Finer-grained units are present beneath the coarser
grained units. Subsurface investigation determined that these finer-grained sediments act
as a perching unit (Malcolm Pirnie, Inc., 1996).

Ninyo & Moore (2000) conducted a Geotechnical investigation at the site. Six soil
borings were advanced in the vicinity of the plant site and two soil borings were
advanced in the vicinity of Impoundments #3 and #4, The soil borings were advanced to
depths ranging from approximately 18 feet to 26 feet bus. The materials encountered in
the soil borings generally consisted of silty sand and poorly graded sand. Clayey gravel
and clayey sand were also encountered in some soil borings. Groundwater was
encountered in one soil boring, B2, at an approximate depth of 24 feet bus. Groundwater
was not encountered in any of the other borings, however none of the other borings were
advanced deeper than 20 feet bus. Field maps of soil boring locations and corresponding
lithology logs are included in Figure 1~4 and Appendix F. A copy of Ninyo & Moore's

4-4
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D POWER PROJECT
non PERMIT APPLICATION

A N D  M O N I T O R  W E L L  L O C A T I O N S

MALGOLM vnwln, INC.

FIGURE 4-1
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report is included in Appendix A. The lithology encountered during the Geotechnical
investigation was similar to that encountered during previous investigations conducted in
the site vicinity.

4_3 Hyd rogeol ogy

4.3.1 Regional Hydrogeology

The regional hydrogeology of the GBB has also been described by several researchers
including studies by the US Bureau of Reclamation, US Geological Survey, and various
state agencies (Oxford and Bender, l973;Johnson and Cahill, 1955; Sebenik, 1981,
Rascona,l993) Additional hydrologic data were obtained Hom the Arizona Department
of Water Resources (ADWR) and the USGS (ADWR, 2000a, 2000b, and 2000c). The
following description of regional hydrogeology is paraphrased Hom Harris (2000).

Hydrogeologic Units

A review of the literature and available data indicate that basin-fill deposits are the main
waterbeaxing units within the region. The basin-fill deposits can be further subdivided
into three distinct units based on lithology: l) stream alluvium; 2) the upper basin-fill
unit; and 3) the lower basin-fill unit (BOR, 1976, Rescore, 1993). This nomenclature
will be adopted for this permit application.

For the purposes of this permit application, terms proposed by Anderson, Freethey and
Tucci (1990) to describe the basin fill of alluvial basins in south central Arizona are used
for convenience in defining the hydrogeology of Gila Bend Basin area. Stream alluvium
refers to the unconsolidated deposits along the Gila River and its tributaries. It ranges in
age from late Pliocene to Holocene. Upper basin fill refers to those alluvial deposits that
are unconsolidated to moderately consolidated and include most of the upper alluvial unit
identified by the BOR. Lower basin fill refers primarily to weakly to highly consolidated
gravel, sand, silt, and clay, which includes most of the middle fine-grained unit, the Sil
Murk Formation, and lower conglomerate unit identified by the BOR. In general, lower
basin fill represents deposition in topographically closed basins with interior drainage and
upper basin fill represents deposition during a transition period Nom a closed- to
integrated-drainage basin.

The basin-fill north of Gila Bend is relatively thin due to the presence of pediments, and
locally contains interbedded volcanics (Wolcott, 1953). Driller's logs show extensive
pediments on the eastern part of the basin north of Gila Bend, but virtually none on the
west where the basin fill is up to 1,480 feet thick. East of the Gila River, the basin fill is
generally not much thicker than 1,000 feet and decreases in thiclmess to the east as the
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pediments are encountered. Driller's logs show the upper basin 511 near Gila Bend is at
least 1,622 feet thick. The lower basin fill is at least 160 feet thick near Gila Bend. East
of Gila Bend the upper basin fill is at least 2,158 feet thick. The thiclmess of the lower
basin F111 in this area is unknown.

The upper  and lower  basin-fill units  comprise the pr incipal aquifer  of the GBB.
Groundwater in the upper basin fill is generally unconfined to semi-confined. Perched,
semiperched, or confined conditions occur locally (BOR, 1976a). Well yields in the
GBB range from 1,000 to 5,000 rpm, with well yields north of Gila Bead having yields
less Dian wells west of Gila Bend.

Groundwater in the GBB is primarily recharged by infiltration of surface flows of the
Gila River and its tributaries. Other sources of recharge include infiltration of surface
water applied to agricultural land and underflow Hom the Hassayampa sub-basin of the
Phoenix Active Management Area north of Gillespie Dam. Changes in water levels
throughout the GBB are governed by complex interactions of groundwater and surface
water. Water-level declines occur primarily in response to the pumping of wells during
periods of low flow in the Gila River. During periods of high flows, water levels may
rise despite large withdrawals of groundwater Born wells.

West of Gila Bend, on Paloma Ranch, groundwater in the lower basin fill is primarily
unconfined except  possibly where fine-gra ined deposits  a re present  causing the
groundwater to be locally semi-confined to confined (BOR, 1976a). Water level
elevations in four wells measured in 1993 on Paloma Ranch are 40 to more than 100 feet
higher than those of surrounding wells. The depth to water in these four wells range from
65 to 109 feet bus. The vertical head differences observed in these wells are probably the
result of the heterogeneous nature of the regional aquifer in this area combined with
specific well depth and perforated interval of the individual wells rather  than the
existence of an really extensive separate aquifer. All four driller's logs of these wells
show significant clay layers ranging from 150 to 500 feet thick at various depths. West
of Gila Bend, under unconfined conditions, depth to water increases southward and
ranges lion 125 to 323 feet bus.

North of Gila Bend, unconfined groundwater occurs primarily in the sands and gravels of
the basin fill and may occur in the interbedded volcanics (White, l963). Groundwater
levels north of Gila Bend are shallowest west of the Gila River and generally increase in
depth toward the east side of the basin. Depths to groundwater increases from 12 feet bus
west of the river to 351 feet bus about 5 miles east of the river. Depth to water ranges
from 31 to over 400 feet bus near Gila Bend. Depth to water generally increases with
increasing distance Hom the river due primarily to rising land-surface altitude.
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According to Heir dl and Armstrong (1963), the Sil Murk Formation is one of the
principal waterbearing formations of the area north of Gila B.end. This connation is part
of the lower basin fill and is interconnected with the upper basin till. It does not
constitute a separate aquifer. Heir dl and Armstrong (1963) believed the Sil Murk
Formation extends under the upper basin fill from the northwest toward Gila Bend and
possibly beyond. Driller's logs from wells in Section 33, Township 5 South, Range 5
West, and Section 2, Township 6 South, Range 3 West show the volcanic member of the
Sil Murk Formation occurring at depths bus of 1,622 to 1,782 feet and 2,158 to 2,209
feet, respectively.

Recharge and Movement

Infiltration of surface flow Nom the Gila River is the primary source of recharge to the
GBB. However, streamflow in the Gila River and its tributaries varies greatly from year
to year. Johnson and Cahill (1955) estimated that at least half of the total flow of the Gila
River through the GBB is recharged to the groundwater reservoir. Turner (1956)
suggested that approximately 28,000 acre-feet of surface water is recharged annually to
the groundwater reservoir of the basin during average or dry years. The potential
recharge during years with greater than normal flow could greatly exceed this amount.
Since 1976, net surface-water flow into the basin (inflow minus outflow) has been greater
than total groundwater stumpage. Net surface water into the GBB Hom 1976 to 1993 was
4,603,000 acre-feet. Groundwater stumpage from the basin was 3,917,000 acre-feet over
this time period. Therefore, there was a maximum gain to the aquifer of approximately
700,000 acre-feet from recharge (Rescore, 1993). Other sources of recharge include
infiltration of imlgation water and underflow from the Hassayampa sub-basin of the
Phoenix AMA.

The direction of groundwater flow in the GBB area is controlled by the location of
sources of recharge and the location of major areas of agricultural pumping.
Groundwater recharged in the northern part of the basin by surface flows of the Gila
River generally moves in an easterly direction as a result of heavy pumping east of the
river. Contributing to this flow pattern, bedrock to the west of the river acts as a barrier
to groundwater flow. As the river bends to the west around the southern tip of the Gila
Bend Mountains, groundwater flow continues in an east-southeasterly direction before
turning sharply to the southwest. The overall flow direction of groundwater south of
Gila Bend is to the southwest.

Cahill and Wolcott (1955) were the first to suggest groundwater principally flowed out of
the GBB south of the Painted Rock Mountains. There is also evidence that the Gila River
once flowed out of the basin through this area after a lava flow dammed its path through
the Painted Rock Narrows (Turner, 1956). Contours of groundwater-elevations suggest
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that most of the groundwater in the western part of the GBB presently moves south away
from the Painted Rock Reservoir area and exits the basin south of the Painted Rock
Mountains. Lava flows associated with the Sentinel Plain lava flow in this area overlie
alluvium, are too thin and occur at depths too shallow to act as barriers to groundwater
flow.

4.3.2 Regional Surface Water Hydrology

The major natural surface water feature in the Gila Bend Basin is the Gila River, located
approximately 3 miles north of the proposed GBPGS. Associated manmade features
include Gillespie Dam, the Gila Bend Canal, the Enterprise Canal, Painted Rock Dam,
and Painted Rock Reservoir. The Gila River enters the Gila Bend Basin from the north at
Gillespie Dam, flows south toward Gila Bend, and then bends around the Gila Bend
Mountains and exits at Painted Rock Dam. The flow of the Gila River at Gillespie Dam
is perennial, predominately due to a combination of effluent discharge upstream, return
flow of agricultural irrigation water, and groundwater pumped into the river for drainage
purposes by the Buckeye irrigation District. Gillespie Dam was constructed in 1921 to
divert all non-flood flows of the Gila River entering the basin to the Gila Bend and
Enterprise Canals. The canals supply water to most of the farmland in the Gila Bend
Basin (U.S. Army Corps of Engineers, 1994).

Painted Rock Dam was completed in 1960 to control all upstream floods up to
approximately 300,000 cubic feet per second (83/sec) peak flow, and has a maximum
controllable discharge of 22,500 ft3/sec (U.S. Army Corps of Engineers, 1962). Painted
Rock Reservoir, created by the dam, inundates approximately 53,200 acres and has a
capacity of approximately 2,476,300 acre~feet at the dam spillway crest, which is 661 feet
above mean sea level (mal) (U.S. Army Corps of Engineers, 1994). The operational
maximum flood release was exceeded for the first time in February 1993 at a peak
outflow of 25,600 R3/sec (U.S Army Corps of Engineers, 1994).

4.3.3 Site Hydrogeology

Malcolm Pirie, Inc. reviewed well construction information and water level data for
wells located in the vicinity of the GBPGS. MPI reviewed information for wells located
in Township 5 South, Range 5 West, Sections 18, 19, and 30 and in Township 5 South,
Range 6 West, Sections 13, 24, and 25. Data obtained from ADWR and Hargis (2000)
indicates that water levels range from 24 to 73 feet bus. Well depths range &on 39 feet
to 1,135 feet bus. A review of historical data and hydrographs in the area of the GBPGS
indicates that water levels in the regional aquifer have gradually risen since the late l970s
(Rescore, 1993). This rise in groundwater may be due to the cessation of pumping near
the prob act area.
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Malcokn Pirnie, Inc., conducted site characterization activities for the proposed Gila
Bend Regional Landfall in 1996. Site characterization activities were conducted in
Sections 29, 30, and 31 of Township 5 South, Range 5 West, and in Sections 23, 24, 25,
26, and 36 of Township 5 South, Range 6 West. Groundwater monitoring wells were
installed to the south of the GBPGS in Section 30 of Township 5 South, Range 5 West,
and in Section 25 of Township 5 South, Range 6 West (MW-1S through MW-6S, Figure
4-1). Site characterization activities at the proposed Gila Bend Regional Landfill site
indicated that perched groundwater occurs in alluvium. The mean grain size of the
aquifer, based on sieve analyses, is approximately 0.05 cm (Geotechnical results are
presented in Appendix G). The hydraulic conductivity of the aquifer based on slug tests
in monitor wells MW-1S and MW-2S is approximately lxI0l2 cm/s. Slug test data is
included in Appendix H. The perching unit is a fine-grained unit, consisting primarily of
clay with some interbedded sand. The ver'tical permeability of the clay, as determined in
a laboratory permeate using an undisturbed sample, is approximately 3xl0'8 cm/s
(Appendix G)-

Water levels measured in monitoring wells MW-IS through MW-6S, during the period
lasting Hom October 1995 to June 1996, ranged from 665 to 680 feet amyl (Table 4-1).
Contour maps for four sampling events (February, March, April, and June 1996) were
constructed (Figures 4-3 through 4-6). Groundwater flow in the perched aquifer was
generally northeastward. Groundwater gradients were in the range of 0.0017 to 0.0019
feet/feet. Linea groundwater velocity was estimated to be 0.13 feet/day, based on a
hydraulic conductivity of lxl0-2 cm/sec and a porosity of 0.4.

The aerial extent of the perched aquifer has not been defined. Groundwater was
encountered in numerous soil borings advanced as part of landfill site characterization
activities to the south and west of the GBPGS site (Figure 4-9). Table 4-2 provides a
summary of the soil borings advanced as part of landfill characterization activities and the
depth at which groundwater occurred in each of those borings. Figure 4-9 shows the
groundwater flow direction contoured &on soil boring data. Groundwater was also
encountered in one soil boring advanced at the GBPGS site during a Geotechnical
investigation (Ninyo & Moore, 2000). Groundwater was encountered at an approximate
depth of 24 feet bus. While a total of eight soil borings were advanced during the
Geotechnical investigation at the site, only one was drilled to a depth at which
groundwater was encountered. The remaining seven borings were advanced to more
shallow depths to avoid encountering groundwater. This was done because, had soil
borings been advanced to groundwater in the remaining soil borings, Ninyo & Moore
would have been in violation of ADWR permit requirements.
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Date

Groundwater Elevation (feet amyl)

MW-IS MW-2S MW-3S MW-4S MW-5S MW-6S

10/05/1995 l 669.47 680.16 675.42

10/25/1995 669.49 680.31 674.95

11/01/1995 669.56 nun 680.28 675.07 1 1

12/01/1995 QQ 669.59 679.96 675.40

02/19/1996 669.78 QQ 679.47 674.73

03/11/1996 671.95 669.77 668.44 679.16 674.36 665.43

04/26/1996 672.22 669.87 668.37 679.51 674.22 665.28

06/05/1996 672.16 669.77 668.16 679.66 674.19 665.08

Table 4-1. Summary of Measured Groundwater Levels
Gila Bend Power Project

Gila Bend, Arizona

1. "--" denotes not yet constructed.

P:\3962001\Tables\Table 4-l
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Boring
No.

Groundwater
Elevation
(feet, mal)

Boring
No.

Groundwater
Elevation
(feet, mal)

101 687 408 659
102 671 409 658

103 _ I 410 653
104 631 411
105 620 412
106 668 413
107 683 414
201 415 660
201A 671 416 671
202 670 417
203 680 418
204 682 501
205 663 502
206 503
207 504
208 505
209 506
210 nn 507
211 508
301 680 509
302 510
303 672 511
304 676 512
305 -up 513
306 514
401 647 515
402 628 Mw-1s
403 631 MW-2S
404 639 MW-3 S
405 640 MW-4S 679
406 650 MW-5S 675
407 658 MW-6S 665

615
676

676
676
674
674
670
671
673
672

649
659
667
665

670
668

Table 4-2. Water Levels In Soil Borings
Gila Bend Power Project .

Gila Bend, Arizona

\

"-" indicatesno wars level data

P:\3962001\Tab1¢s\Tab1¢ 4-2
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Impact on Flow Conditions

Hargis (2000) conducted a groundwater supply assessment for the GBPGS. The impact
to the regional aquifer created by groundwater wididrawals in the site area was
determined by simulating various pumping scenarios using the groundwater model
Winslow. Winslow utilizes the Theis non-equilibrium equation to determine drawdowns
created by pumping wells with selected aquifer properties for various time periods.
Haggis (2000) concluded that operations at the GBPGS would cause approximately 0.3 to
0.5 feet per year of drawdown in the regional aquifer. Over the projected lifetime of the
facility (approximately 40 years), the total amount of drawdown could range from 12 to
20 feet. The water supply wells for the GBPGS will be located in Section 18 of
Township 5 South, Range 5 West and could impact flow directions in the regional
aquifer.

4.3.4 Existing Groundwater Quality

Regional

Groundwater sampling conducted in the Gila Bend by the USGS in 1946 showed the
quality of groundwater throughout the basin was poor and would be classified as
unsatisfactory for most agricultural uses. Groundwater throughout the basin was found to
have a high dissolved-solids concentration consisting mostly of large amounts of sodium
and chloride. Groundwater to the north of Gila Bend had even higher concentrations of
dissolved solids. There were higher amounts of calcium and magnesium and lower
amounts of fluoride than in groundwater to the south and west (Hem, i Babcock and
Kendall, 1948). Rescore (1993) presents the results of a water quality investigation
conducted in the GBB from 1991 through 1993. Results of that investigation indicated
that water quality conditions did not significantly change between 1946 and 1993. The
following description of water quality is paraphrased from Rescore (1993).

Fluoride concentrations in groundwater Hom wells sampled ranged from 0.2 to 5.9
milligrams per liter (mg/L). Fluoride from wells to the north of Gila Bend averaged 2.1
mg/L. Samples from wells to the south and west average 4.9 mg/L of fluoride. The
dividing line between the north, sour, and west parts of the basin is arbitrarily drawn
diagonally ham the northwest comer of Township 5 North, Range 4 West to the center of
Township 6 South, Range 3 West. Although Gila Bend is located south of this line, Gila
Bend is used synonymously with the line. The maximum contaminant level (MCL) for
fluoride is either 4.0 or 6.0 mg/L. The MCL is an enforceable standard set by the U.S.
Environmental Protection Agency (EPA) for drinking water. The fluoride level allowed
is dependent on the number of year-round residents a water system serves (Arizona
Department of Environmental Quality, 1991). Private domestic wells and wells used for
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agriculture are exempt from state and federal regulations of water quality. Analyses of
samples collected between 1991 and 1993 show sulfate, alkalinity, and specific
conductance values were higher north of Gila Bend than elsewhere in the basin.

Groundwater samples &om four wells sampled for this study exceed the MCL for nitrates
(N02 + N03, dissolved) of 10 mg/L as N. Samples from two of these wells also exceed the
MCL of 10 micrograms per liter (pg/L) for selenium. The concentration of nitrates in the
surface flows of the Gila River above diversions at Gillespie Dam averaged 8.8 mg/L
Hom October 1990 to September 1991 and the concentration of selenium averaged 3.4
pg/L (Boner and others, 1992).

Boron in groundwater throughout the GBB was previously reported to be higher than
limits suggested by the U.S. Department of Agriculture for boron-sensitive crops such as
citrus (Johnson and Cahill, 1955). Boron is also present in high concentrations in surface
flows of the Gila River. Boron ranged from 1,300 to 2,500 pg/L firm October 1990 to
September 1991 in samples collected from the Gila River above diversions at Gillespie
Dam (Boner and others. 1992). Maximum boron concentration from groundwater
samples was 6,600 Ag/L. Although water containing 2,000 Ag/L may be used without
injury, an upper limit of 750 Ag/L is thought to protect most sensitive crops Hom boron
toxicity (EPA, 1986). Of 32 wells sampled for boron, 20 exceed 750 Ag/L. Wells
sampled north of Gila Bend average 1,120 Ag/L of boron. Wells sampled ire the south
and west average 1,430 Ag/I.

Surface flows of the Gila River throughout the basin are usually highly mineralized with
calcium and sodium (Hem, M Babcock and Kendall, 1948). As groundwater was
withdrawn by the pumping of wells it was expected that groundwater would be replaced
with the more highly mineralized water of the Gila River resulting in a continual increase
of the dissolved-solids content of the groundwater (Hem, Q Babcock and Kendall, 1948).
However, Johnson and Cahill (1955) reported that high flows during floods were
considerably less mineralized and recharge from this water tended to reduce the
concentration of dissolved solids in the groundwater reservoir. Dissolved-solids content
decreased in 19 of 23 wells sampled in 1953-55 and 1964-66. From 1953 to 1966 water
levels declined throughout the basin and flows of the Gila River were low. The low
flows of the Gila River were highly mineralized from 1953 to 1966, but they were
apparently insufficient in volume to replenish the groundwater reservoir.

From 1966 to 1976 specific conductance of the Gila River remained relatively unchanged
while stumpage throughout the basin increased substantially. Recharge f rom minor
f loods in 1966 and 1973 caused water levels to rise in the northern part of the basin
despite the increased stumpage. The average specific conductance of groundwater in the
northern part of the basin increased over this time. Specific conductance also increased in
groundwater in the western part of the basin even though most static water levels declined
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from 1966 to 1976. A possible explanation for this situation is that although recharge
occurred throughout the basin, it was not enough to replenish groundwater withdrawn in
the central and western parts of the basin. However, the volume and dissolved-solids
concentration of the recharge water were 'insufficient to cause the increase in specific
conductance.

The average specific conductance of groundwater throughout the basin has not changed
significantly since the late 1970's . The average annual specific conductance of the Gila
River measured at Gillespie Dam above diversions declined sharply in the late 1970's but
has since remained relatively unchanged. Specific conductance is an indirect measure of
the dissolved-solids content of a groundwater or surface water sample. Concentrations of
dissolved solids detected in groundwater samples may be approximated by multiplying
the specific conductance value measured in the groundwater sample by a factor of 0.6.
Of 16 wells sampled in 1976-79 and again in 1991-93 by the USGS and ADWR, six
show slight-to-moderate increases in concentrations of dissolved solids, nine remain
relatively unchanged, and one eMiibited a significant decrease iii concentrations of
dissolved solids. Of the six wells that exhibited increases in concentrations of dissolved
solids, all but one are north of Gila Bend. The single well that exhibited a decrease in
concentration of total dissolved solids is also north of Gila Bend.

The average specific conductance of groundwater south and west of Gila Bend has
consistently been lower than that of groundwater to the north. Specific conductance
values in groundwater samples collected Nom wells sampled throughout the GBB range
from 1,250 to over 10,000 micromhos/cm at 25°C. Specific conductance values in
groundwater samples collected from wells north of Gila Bend average 3.500
microsiemens per centimeter (uS/cm) while those to the south and west average 2,300
uS/cm. Wells throughout the basin that are perforated exclusively below 1,000 feet bis
consistently exhibit lower specific conductance values than those with perforations above
1,000 feet. Most wells west of Gila Bend are over 1,000 feet deep, while few to the north
exceed 1,000 feet in depth.

The dissolved-solids content of the groundwater is not expected to rise unless significant
recharge of highly mineralized flows occurs. This situation is not likely since most
recharge occurs during periods of high flow in which the dissolved-solids content is low.
A decrease in concentrations of dissolved-solids in groundwater has been observed
during periods of high stumpage and low flows in the Gila River. A possible explanation
of this observation could be that the groundwater is stratified so that highly mineralized
water occurs only in the upper part of the groundwater reservoir.

As the upper zone is dewatered and water levels drop, less water of poor quality is
yielded to wells. As long as water levels remain high or continue to rise, water quality is
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not expected to improve. Only when water levels were at the lowest level did a marked
improvement in water quality occur (Rescore, 1993).

Site

Groundwater quality conditions in the vicinity of the site have been based on historic
groundwater quality samples collected by ADWR, S-P Farms, and from site
characterization activities at the proposed Gila Bend Regional Landfill. Groundwater
samples collected by ADWR and S-P Farms are representative of the regional aquifer,
and samples collected from monitoring wells at the proposed Gila Bend Regional
Landfill are representative of the perched aquifer discussed earlier in this section.

Groundwater samples were collected by ADWR &om selected wells located in the
general vicinity of the project area. The groundwater samples collected by ADWR were
analyzed for selected common ions and trace metals. In addition, S-P Farms (former
property owner of the site location) collected groundwater samples in 1979, prior to
decommissioning the wells before the Painted Rock Reservoir flooded in the early 1980s.
The groundwater samples collected by S-P Farms were analyzed for TDS, pH, standard
inorganic cations and anions. In general, groundwater samples collected from the
regional aquifer (in the vicinity of the site) indicate that the groundwater is of poor
quality for domestic and most agricultural uses. The TDS concentrations ranged from
807 to 5,887 parts per million (ppm). In general, TDS concentrations were highest in
shallow wells and lowest in deeper wells. The dominant constituents in the water are
sodium and chloride. Fluoride was detected at concentrations exceeding the AWQS of
4.0 mg/L. Refer to Appendix I for those analytical results.

Additional samples were collected from the regional aquifer in June 2000, from two wells
located in Township 5 South, Range 5 West, Section 20. The Paloma Ranch Water
Company owns the two wells. Water samples were collected from well number C(5-5)
20DCC and C(5-5)20CBB. These two wells are deep initiation wells. Well C(5-
5)20DCC is approximately 1,800 feet deep and is reportedly screened below 400 feet.
Well C(5-5)20CBB is reportedly approximately 1,100 feet deep. Samples from these
wells were analyzed for total and dissolved metals, common cations and anions, and other
inorganic parameters. The analytical results for those samples, which were used to
calculate discharge quality, are summarized on Table 2-1. Those results, the most recent
results available for the site area, indicate that fluoride was detected at concentrations of
4.1 and 4.3 mg/L. In addition, TDS ranged from 1,100 to 1,300 mg/L. These samples
were collected from a depth of approximately 700 feet bus. Refer to Appendix B for
analytical results.

As discussed previously, monitoring wells were constructed in the perched aquifer to the
south of the site, during site characterization activities for a proposed landfill. Four
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rounds of samples were collected &om the six monitoring wells during 1996. The
samples were analyzed for metals, common cations and anions, and volatile organic
compounds. Results are summarized on Table 4-3. Analytical results indicate that TDS
ranged from 2,400mg/L to 4,800 mg/L. Fluoride was detected at concentrations ranging
from 4.8 mg/L to 8.0 mg/L. In addition, methylbenzene, toluene, and xylene were detected
in samples collected from wells during the April 1996, sampling event. Xylene was also
detected in monitoring well MW-5S during the March 1996 sampling event.

4.3.5 Floodplain

The GBPGS and the evaporation ponds are not located within the 100-year floodplain, as
shown in Figure 4-10.

4.3.6 Off-Site and On-Site Drainage

In general, surface water is diverted away from the power plant area, to the storm water
pond, primarily by topographic measures. Refer to the Preliminary Design Report in
Appendix A for details.

4.4 Point of Compliance (POC) Selection

The Point of Compliance (POC) is defined as a vertical plane through the uppermost
aquifer in the downgradient direction at which compliance with standards shall be
determined (A.R.S. §49-244).

The direction of groundwater flow and the groundwater gradient at the GBPGS was
estimated during site characterization conducted in the vicinity of the GBPGS. This
information was used to select the POC locations.

Available information relating to the uppermost aquifer indicates that groundwater flow
direction is generally to the northeast. POC locations were selected for hazardous and
non-hazardous constituents. Four POC locations were identified, as shown on Figure 4-
ll. Since the evaporation ponds at the GBPGS will be constructed to meet prescriptive
BADCT, wel1(s) will not be installed at the POC location(s) unless a significant release to
the subsurface occurs, as stipulated in the draft APP in Appendix J. If it is necessary to
install a POC well, the groundwater flow conditions will be reassessed at that time to
determine if the designated POC(s) are still appropriate.
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4.5 Evaluation of Compliance at the POC

In the event one or more POC wells are installed, a monitoring program will be
developed to ensure compliance with AWQS at those locations. Alert Levels will be
calculated per ADEQ protocol and analytical results &om POC locations will be
compared to the Alert Levels to assess compliance.

Data validation will be conducted on all field and laboratory data Field data will be
examined for completeness, accuracy, and adherence to standard operating procedures.
Comparisons of field instrument results to laboratory results will also be made.

Laboratory guidelines will be validated following U.S. Environmental Protection Agency
guidelines. Results will be evaluated to determine compliance with data quality
objectives.

4.6 Assessment of the Discharge Impact Area (DIA)

The DIA in the APP application guidance manual is defined as the maximum aerial
extent of pollutant migration, as projected on the land surface, resulting from discharge.
This aerial extent is predicted by tracking the concentration of a particular pollutant
released in the aquifer due to the result of a discharge to a point where this concentration
dilutes to an ambient level.. The impact of a release to groundwater is dependent on
contaminant type and amount, transport mechanisms, and recharge rates. However,
because this facility meets prescriptive BADCT, no discharge is anticipated. For
purposes of satisfying requirements of the APP program, the DIA has been
conservatively defined and is shown on Figure 4-11.

4.5 Monitoring Records

Pursuant to A.A.C. R18-9-112, the GBPGS will retain a monitoring record consisting of
all of the following:

• The date, time, and exact place of a sampling or measurement and the name of each
individual who performed the sampling or measuring

• The procedures used to collect the sample or make die measurement

The name of each individual or laboratory who performed the analysis

The analytical techniques or methods used to perform the sampling and analysis

The chain of custody records
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11-

• Any field notes relating to the information above

In addition, the GBPGS will either retain or have access to monitoring records for a
period of 10 years after the date of the sample or measurement.

4.7 Reporting Requirements

Pursuant to A.A.C. R18-9-113,  die GBPGS will abide by the following reporting
requirements:

• Written notice will be given to the Director 180 calendar days before any major
modification to the facility

• The Director will be notified of a violation of a permit condition or that an alert level
has been exceeded at a POC within five days airer becoming .aware of the violation

• A written report describing the violation (pursuant to A.A.C. R18-9-113) will be
submitted to ADEQ widiin 30 days airer the GBPGS become aware of a permit
condition

• The Director- will be notified within five days after the occurrence of one of the
following: bankruptcy filing by the pemNtee, or any order or judgment against the
permitee for the enforcement of any environmental protection statute and in which
monetary damages or civil penalties are imposed

4.8 Discharge Monitoring and Limitations

As stipulated in the Draft Aquifer Protection Permit Application (Appendix J),  the
GBPGS will be required to monitor the discharges on a weekly basis. Impoundxnent
volumes will be restricted to the original design capacity. However, should a discharge
limit violation or an accidental release &om one of the surface impoundments occur, the
following contingency plan will be implemented pursuant to A.A.C. R18-9-lll.  The
contingency plan will be made available to all employees responsible for the operation of
the GBPGS.

4.9 Contingency Plan

In the event  tha t  a  discharge results  in any of the following,  a  contingency plan
(consistent with the requirements of A.A.C. Rl8-9-114) will be implemented:

• violation of a permit condition
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•

violation of an AWQS

exceedance of an alert level

overtopping of the impoundment or a breach of its berm

imminent and substantial endangerment to the public health or the environment.

Exceedance of ARL #1

In the event dirt there is an exceedance of Action Response Level #1, the appropriate
reporting requirements will be followed, the dual liner system will be evaluated, and if
necessary, a corrective action plan will be submitted to ADEQ for approval and then
implemented.

Exceedance of ARL #2

In the event that there is an exceedance of Action Response Level #2, the appropriate
reporting requirements will be followed. Within three days of detecting the leak, actions
will be initiated to identify the leak location, and if practical, disposal to the
impoundment(s) will cease. A corrective action plan to replace the liner system will be
submitted to ADEQ for approval and then implemented. Samples will be collected horn
the leak detection sump within five days of detection, and analyzed for the constituents
listed in Table 2 of the Draft APP (Appendix J). Analytical results as well as a final
report summarizing the remedial actions will be submitted to ADEQ.

Discharge To Vadose Zone

In the event that there is a leak through the dual liner system and into the vamoose zone,
flow to the impoundments will be stopped immediately. ADEQ will be contacted within
24 hours of detection of the leak. Within 5 days of detecting the leak, the remaining
liquid in the impoundment will be contained and sampled for the constituents in Table 2
of the Draft APP (Appendix J). Analytical results as well as a corrective action plan will
be submitted to ADEQ. A contamination assessment, as well as an evaluation of the dual
liner system will be performed. If required by ADEQ, the groundwater will be monitored
at the applicable POC.

Overtopping of the Impoundment

In the event that the impoundments are overtopped, flow to the impoundment will cease
immediately. ADEQ will be contacted within 24 hours of the overflow. Liquid in the
impoundments will be removed and properly disposed of until the water level is at or
below the freeboard limit. The amount of water removed, a description of the removal
method, and the disposal arrangements will be noted in a facility log. Within 5 days of
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detecting the leak, the remaining liquid in the impoundment will be sampled for the
constituents in Table 2 of the Draft APP (Appendix J). Analytical results will be
submitted to ADEQ as soon as possible. The circumstances that resulted in the
overtopping of the impoundment will be assessed and a corrective action plan will be
implemented to address the problems identified. A contamination assessment will be
performed to identify impacted soil or groundwater. If  required by ADEQ, the
groundwater will be monitored at the applicable POC. Remedial activities for treating,
storing, or disposing contaminated soil or groundwater will be implemented.

Emergency Response

An emergency response coordinator will be designated for the facility immediately prior
to the commencement of plant operations. This coordinator will be responsible for
activation of emergency response measures. The emergency response coordinator will
adhere to die emergency response measures outlined in the Draw APP (Appendix J).

Emergency Fire Suppression

It may be necessary to use water from the surface impoundments during emergency fire
suppression activities. Water from the storm water retention pond will be utilized before
water from the evaporation impoundments. If water Nom the evaporation impoundments
is used during emergency fire suppression activities, the GBPGS will notify the ADEQ's
Compliance Unit. The GBPGS will provide ADEQ with information relating to the
amount and quality of water discharged to the subsurface. Depending on the amount of
water discharged to the subsurface and the quality of that water, the GBPGS may be
required to collect soil samples and prepare a report describing the impact of the release
to the subsurface for ADEQ submittal.

4.10 Closure and Post-Closure Plans

Under the provisions of Arizona Senate Bill 1401, a facility is no longer required to
submit a closure plan. This bill authorizes the director of ADEQ to require a closure
strategy only as part of the application. The closure strategy for the evaporation ponds is
presented in Section 3.6.

In accordance with R18-9-116, the GBPGS will notify ADEQ of the intent to cease
operations for any activity for which the facility was designed or operated, prior to
ceasing those activities. Within 90 days following that notification, the GBPGS will
submit a closure plan to ADEQ. The closure plan will include:

• approximate quantities and the chemical, biological, and physical characteristics of
the materials to be removed from the facility
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the destination of the materials to be removed from the facility and an indication that
placement of the materials at that destination is approved

• approximate quantities and the chemical, biological, and physical characteristics of
the materials that will remain at the facility

•

•

med rods to be used to treat any materials remaining at the facility

methods to be used to control the discharge of pollutants firm the facility

• any limitations on future land or water uses created as a result of the facility's
operations or closure activities

• methods to be used to secure the facility

• an estimate of the cost of closure

The GBPGS will close the surface impoundments in accordance with clean closure
requirements (Section 3.6). Therefore, post-closure maintenance will not be required.

4.11 Compliance Schedule

Pursuant to A.A.C. R18-9-115, the GBPGS will adhere to the compliance schedule
established in the Aquifer Protection Permit as expeditiously as is practicable. If a
compliance schedule provides that actions be taken during a period that exceeds one year
from the date of permit issuance, the schedule shall set forth interim requirements and the
dates for their achievement. If the t ime necessary for  completion of any inter im
requirements is more than one year and is not readily divisible into stages for completion,
the permit shall contain interim dates for submission of reports on progress toward
completion of the interim requirements and shall indicate a projected completion date.

T he fol lowing infor ma t ion wil l  be submit t ed to ADEQ within 90  da ys  of  t he
commencement of plant operations:

• The GBPGS will submit MSDS for any treatment chemicals added to process water

• CQA for surface impoundments

• Analytical results for wastewater samples. The samples will be analyzed for the
constituents listed in Table 1 of the Draft APP (Appendix J).
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5 DEMONSTRATION OF TECHNICAL CAPABILITY

Any person applying for an APP must demonstrate the technical competence to carry out
the conditions of the permit. The Gila Bend Power Partners are responsible for the
design, construction, and operation of the GBPGS. MPI is responsible for the preparation
of the APP.

5.1 Gila Bend Power Partners, L.L.C.

The Applicant, Gila Bend Power Partllers, L.L.C. (GBPP), is a Delaware special purpose
limited liability corporation formed to develop an approximate 845-megawatt electric
power generation facility (GBPGS) near the town of Gila Bend, Arizona. The owners of
the GBPP are Dallas, Texas-based Salmons Power Development Inc. (SPDI), and Dallas
Texas-based PowerDevelopment Gila Bend, L.P. Funding and financial support for the
GBPP has been supplied primarily by Sammons Enterprises, Inc. the ultimate parent
corporation of SPDI.

GBPP will employ a Manager of Water Services. This individual will be responsible for
ensuring that permit requirements are met. Since this individual will not be hired before
the submittal of this application, Mr. Bob Walther's resume is included in Appendix K.
Mr. Walther, a registrant of the California State Board of Technical Registration, oversaw
the design and construction of the Gila Bend Power Generation Station.

5.2 Malcolm Pirnie, Inc.

Malcolm Pirnie, Inc. is a century-old firm of independent engineers, scientists, and
consultants. Malcolm Pirie, Inc., one of the largest consulting firms in the United States
devoted solely to environmental concerns, employs a staff of over 1,300 technical and
support personnel with experience in all of areas of environmental problem-solving.
Malcolm Pirnie, Inc., offers over 3,000 clients a comprehensive array of environmental
services in such areas as site investigations, design, solid and hazardous wastes, air
quality, and water quality. The resumes of the individuals responsible for the preparation
and review of this APP application are included in Appendix K.
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6 DEMONSTRATION OF FINANCIAL CAPABILITY

Any person applying for an APP must demonstrate the financial competence to construct,
operate, close, and assure proper post-closure care of the facility. GBPP is solely
responsible for the financial aspects of this APP. To show financial capability, GBPP has
provided total cost estimates for construction, operation, and closure of the GBPGS
(Tables 6-1 and 6-2). Assumptions that were made during the preparation of the cost
estimates are included in the Preliminary Design Report prepared by IT (Appendix A).
The GBPP have prepared a financial report containing the information stipulated in the
APP Guidance Manual. That information has been provided under separate cover. A
statement from the chief financial officer stating that GBPP is financially capable of
meeting the above mentioned costs, and the proposed financial arrangements has also
been provided (Refer to Financial Documentation submittal).

6-1
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26-0ct-00
Gila Bend Power Project
impoundment Construction Cost Opinion

Item Description unit Q-=-dw Unit Cost Total Cost
IClear Gmb and D' oral Sqyd 408,278 $0.10 $40,828

oundrnent & Rou Benn ConstructionExcavation of I I | CuYd 544,370 $1.25 $680,463
Smooth Grading & Contouring Sqyd 408,278 $0.25 $102,070
Collection S I l ls (Excavation, traadlin p' in & backfill\ EA 3 $10,000.00 $30,000

I
I 11Drain . in (Trenching, IMPE p' in valves& nnanholes) EA 4 $8,000.00 $32,000

Excavate & baddie Anchor Tranche LF 17,800 $1.75 $31,150
Install Low permeable ` Soil L`mer (6 in) Ft| 3,674,500 $0.29 $1,065,605
Install Secgnda Liner (60-mil HDP SqFt 3,674,500 $0.36 $1,322,820
Install Drainage Georg SqFt 3,674,500 $0.16 $587,920
Install P Liner (80-mil HDPE) SqFt 3,674,500 $0.48 $1,763,760
Electrical & Instrumentation EA 1 $78,000.00 $78,000
Soil Overliner CuYd 89,821 $9.00 $808,389
Gravel Overliner (above Soil Overliner CuYd 44,911 $12.00 $538,932
Stay Gage Stations EA 5 $500.00 $2,500

S-OPond Access Roads (Pr axatian) SqFt 57,600 $5.00 $288,000
Pond Access Roads (Gravel Surface) CuYd 28,800 s9.00 $259,200
Sub-total $7,631,636

General Conditions 3.00% $228,949
Permitting 3.00% $228,949
In5ufangg 0.75% $57,237
Performance Bond 0.50% $38,158
Suave 0.75% $57,237
Engineering 3 .00% $228,949
OA/OC Testing 1.00% $76,316
Sub-totd

\s915 79

Total Construction Costs $8,547,432

Table 6-1. Estimated Construction Costs
Gila Bend Power Project

Gila Bend, Arizona

ASSUMPTIONS:
1. Construction of the surface impoundments will be
concurrent with and part of the power plant construction.

P:\396200l\Tables\Table 6-1.dOC



Gila Bend P'ower Project

Impoundment
Opelultion & Closure Cost Opinion

26-0ct-00

Item Description Cost

I I lunation &Maintenance

Total Pond Area (ac.) 82
Acres cleaned ml 20.5
Salt Accumulation (tonslhr) 5
Total Salt Accumulation (tons) 40,296

Cost (8/IGH)I I  lSalt $10
I • \ 'vo Cost $402,960

etltCost $56,000
ll I IAnnual undnnentCl . Costa-el I' $458,960

0. - 'on & Maimenanoe, ll $6,820
1TotalAnnud 0 r e ' CostsI $465,780

Closure

Construction Mobilization & Demobilization $25,000
D IRemove & ace Soil Liners $170,000

of HDPE & Geo ret LinersRemoval & Di $625,000
Removal & Di n I orS & P i ` $65,250

& Metals Anal 'sSoil 1111 'I s5,000
Ealrtllwork & Final Grading $750,000
Re-vegetation $85,000

Total Closure Costs $],725,250

Tabk 6-2. Estimated Operation and Closure Costs
Gila Bend Power Project

Gila Bend, Axizcma

ASSUMPTIONS:

1.
2.
3.

Ponds will be clealnedat Lhc rate of 1 pond each year.
Each cleanout will require approndmaiely 160 hours to complete.
1 FrontEndLoader&3 Transportswillbe requirwecl

P:\396200l\Tables\Table 6-2
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7 ADMINISTRATIVE DEMONSTRATIONS

7_1 Enforcement Actions

The APP application must include a description of a.ny enforcement action of any federal
or state law, rule or regulation, city or local government ordinance relating to the
protection of the environment. The Gila Bend Power Partners, L.L.C. is comprised of
Power Development Enterprises, Inc. and Industrial Power Technology. Neither of those
companies have had any enforcement action related to the protection of the environment
taken against them during the Eve years prior to the submittal of this application.

7.2 Zoning

The zoning for the property on which the GBPGS is proposed will be amended, such that
the facility will comply with zoning ordinances. The Gila  Bend Power  Par tners
submitted an application for an amendment to the general plan and an application for a
change in zoning. A copy of that submittal is included in Appendix L. The Gila Bend
Power Partners understand that an APP can not be issued until evidence of zoning
compliance is submitted. Documentation of zoning compliance will be submitted to
ADEQ upon its approval.

7_3 Initial Fee

The fee rules require that initial fees be paid in full before the ADEQ reviews the
application. The GBPGS is applying for an APP for a new, industrial facility with lined
surface impoundments. According to ADEQ's fee schedule, the initial review fee for this
type of facility is $4,500. A check for  tha t  amount  has been included with this
application.

7-1
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8 CERTIFICATION

The ADEQ requires that a statement certifying that the applicant has examined and is
familiar with the information submitted in the APP application and all attaclnnents, and
that the applicant certifies that the information presented in the APP application is true
and accurate. A certification statement has been included as Appendix M.

8-1
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8. DEMONSTRATION OF FINANCIAL CAPABILITY (p- 22-23)
Any person applying for an Aquifer Protection Permit must be financially
capable of constructing, operating, closing, and assuring proper post-closure care
of the facility. A person applying for an individual Aquifer Protection Permit
must submit all of the following in support of the demonstration of financial
capability. ADEQ strongly advises that the required financial information be
assembled in a document separate from the rest of Me application, so that this
information can be kept confidential, pursuant to ARS §49 - 243.N.

a. Provide estimates for the total costs of each of the following aspects of the
facility. Each of these components must be included in the financial capability
demonstration in order for your application to be administratively complete:

Construction - Estimated at $8.5 million
Operation - Estimated at $466 thousand per year.
Closure - Estimated at $1.7 million.
Post-closure care - Not applicable.

b. Provide a statement by the chief financial officer of the applicant that the
applicant is financially capable of meeting the costs of constructing, operating,
closing, and assuring proper post-closure care. The statement must specify in
detail the financial arrangements for meeting the closure and post-closure
conditions described in the application.

See Attachment - Statement of Financial Capability

c. If the applicant is not a governmental entity, your submittal must also include
one of the folloMng three items:

• The most recent 10K form of the applicant

• A report that contains all of the following:

> Applicant's organizational structure (status as a corporation, partnership,
or other legal entity)

> Description of app1ic:ant's business

> Applicant's net worth, describing major assets and liabilities or latest
financial statement



> Description of judgments exceeding $100,000.00 against applicant during
five years prior to making this application

> Description of bankruptcy or insolvency proceedings by applicant during
five years prior to making this application

> Names and dates of birth of executive officers (if applicant is a
corporation)

• Evidence of a bond, insurance, or trust fund

See Attachment - Report on Applieanf



Attachment - Report on Applicant

• Applicant's Organizational Structure:

The Applicant, Gila Bend Power Partners. L.L.C. ("GBPP"), is a Delaware special
purpose limited liability corporation formed to develop an approximate 845-megawatt
electric power generation facility (the "Project") near the town of Gila Bend, Arizona.
The owners of the Applicant are Dallas, Texas-based Sammons Power Development,
Inc. ("SPDI") and Dallas, Texas-based PowerDevelopment Gila Bend, L.P. Funding
and financial support for the Applicant has been supplied primarily by Sammons
Enterprises, Inc. the ultimate parent corporation of SPDI (see Description of
"Applicant's Net Worth, Describing Major Assets and Liabilities or Latest Financial
Statement" below).

• Description of Applicant's Business:

Applicant's business is the development, construction, ownership and operation of an
approximate 845-megawatt electric power generation facility near Gila Bend,
Arizona. Applicant's financial backer for Mending development through construction
and operations is Sammons Enterprises, Inc. ("Sammons"). Sammons is a diversified,
privately held company with headquarters in Dallas, Texas. Sammons owns
companies operating in a variety of industries that include, in addition to electric
power, life insurance, industrial and oil Held supply distribution, industrial equipment
sales and leasing, mortgage banking, travel and tourism, and bottled water.

• Applicant's net worth, describing major assets and liabilities or latest financial
statement:

Applicant's financial strength is evidenced by Sammons' investment to date of over
$11 million in development funding of the GBPP Project and its continued
commitment to fund the Project up to and through its commercial operations.
Salmons' portfolio companies have total assets of approximately $7.1 billion,
aggregate sales of approximately $1.5 billion, and a combined net worth of
approximately $1.5 billion. Sammons operates throughout the United States and has
approximately 3,000 employees.

Description of judgments exceeding $100,000.00 against Applicant during five years
prior to making this application:

None.

Description of bankruptcy or insolvency proceedings by Applicant during five years
prior to making this application:

None.



• Names and dates of him of Applicant's executive officers (if Applicant is a
corporation):

Executive Officers and Dates of Birth of Salmons Enterprises, Inc.

President - Robert W. Korba (10/15/43)
VP - John H. Washburn (10/06/49)
VP & Treasurer - Joe A. Ethridge (07/1 '7/41)



26-0ct-00Gila Bend Power Project
Impoundment Construction Cost Opinion

Item Description Unit Quantity Unit Cost Total Cost

Clear Grub and Disposal Sqyd 408,278 $0.10 $40,828
Excavation of Impoundment 8\ Rough Berm Construction CuYd 544,370 $1 .25 $680,463
Smooth Grading & Contouring syd 408,278 $0.25 $102,070
Collection Sumps (Excavation, trenching, piping 81 backfill) EA 3 $10,000.00 $30,000
Drain Piping (Trenching, HDPE piping, vaIves8 manholes) EA 4 $8,000.00 $32,000
Excavate & backfill Anchor Trenches LF 17,800 $1 .75 $31.150
Install Low permeability Soil Liner (6 in) SqFt 3,674,500 $0.29 $1 ,065,605
Install Secondary Liner (60-mil HDPE) SqFt 3,674,500 $0.36 $1 ,322,820
Install Drainage Geo ret SqFt 3,674,500 $0.16 $587,920
Install Primary Liner (80-mil HDPE) SqFt 3,674,500 $0.48 $1 ,753,760
Electrical & Instrumentation EA 1 $78,000.00 $78,000
Soil Overliner Cuyd 89,821 $9.00 $808,389
Gravel Overliner (above Soil Overliner) CuYd 44,911 $12.00 $538,932
Staff Gage Stations EA 5 $500.00 $2,500
Pond Access Roads (Preparation) SqFt 57,600 $5.00 $288,000
Pond Access Roads (Gravel Surface) Cuyd 28,800 $9.00 $259,200
Sub-total $7,631 ,536

General Conditions 3.00% $228,949
Permitting 3.00% $228,949
Insurance 0.75% $57,237
Performance Bond 0.50% $38,158
Survey 0.75% $57,237
Engineering 300% $228,949
QA/QC Testing 1.00% $76,316
Sub-total $915,796

TOTAL CONSTRUCTION COSTS $8,547,432

Estimated Construction, Operation and Closure Costs
Gila Bend Generating Station

Gila Bend, Arizona

ASSUMPTIONS:

1. Construction of the surface impoundments will be concurrent
with and part of the power plant construction.



26-0ct-00
Gila Bend Power Project
Impoundment Construction,
Operation & Closure Cost Opinion

Item Description Cost

Operation & Maintenance
Total Pond Area (ac.) 82
Acres cleaned annually 20.5
Salt Accumulation (tons/hr) 5
Total Salt Accumulation (tons) 40,296
Salt Disposal Cost (S/ton) $10
Disposal Cost $402,960
Equipment Cost $56,000
Annual Impoundment Cleaning Cost $458,960
Operation & Maintenance $5,820

Total Annual Operating Costs $465,780

CLOSURE
Construction Mobilization & Demobilization $25,000
Remove & Replace Soil Liners $170,000
Removal & Disposal of HDPE 8= Geo ret Liners $625.000
Removal & Disposal of Sumps & Piping $65,250
Soil Sampling & Metals Analysis $5,000
Earthwork & Final Grading $750_000
Re~vegetation $85,000

Total Closure Costs $1,725,250

Estimated Construction, Operation and Closure Costs
Gila Bend Generating Station

Gila Bend, Arizona

ASSUMPTIONSz

1. Ponds will be cleaned at the rate of 1 pond each year.
2. Each cleanout will require approximately 160 hours to

complete.
3. 1 Front End Loader & 3 Transports will be required.
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Attachment - Statement of Financial Capability
800308 i

To Whom It May Concern:

'UNI '3lnHld wwornvw
G 3 A I 3 03 8

Thereby certify that the applicant, Gila Bend Power Partners, L.L.C., ("Applicant") is
financially capable ofrneeting the costs of constructing, operating, closing, and assuring
proper post-closure care of the contemplated evaporative pond facilities.

Construction and operating costs for the evaporative pond facilities will be pan of a
project financing arrangement for the Gila Bend Power Generation Project (the "Prob et")
that will have its debt requirements provided by bank or long term bond financing. It is
anticipated that the equity for the Applicant to support the debt requirements of the
project Financing will come from Salmons Enterprises, Inc. ("Sammons") and affiliates
or subsidiaries of Sammons. Financial arrangements for meeting the closure and post-
closure conditions described herein will be met by cash flow from the Project operations.

I hereby certify this37#4 day of October, 2000.

KBy: A ET
senior Vice President - Finance

& Treasurer
Salmons Enterprises, Inc.
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1
PricewaterhouseCoopers LLP
2001 Ross Avenue, Suite 1800
Dallas TX 75201-2997
Telephone (214) 754 7900

Report of Independent Accountants

To the Board of Directors of
Salmons Enterprises, Inc. and Subsidiaries:

In our opinion, the accompanying consolidated balance sheets and the related consolidated statements
of income, stocldiolders' equity and of cash flows present fairly, in all material respects, the financial
position of Sammons Enterprises, Inc. and Subsidiaries at December 31, 1999 and 1998, and the
results of their operations and their cash flows for the years then ended in conformity with accounting
principles generally accepted in the United States. These financial statements are the responsibility of
the Company's management, our responsibility is to express an opinion on these financial statements
based on our audits. We conducted our audits of these statements in accordance with auditing
standards generally accepted in the United States which require that we plan and perform the audit to
obtain reasonable assurance about whether the financial statements are free of material misstatement.
An audit includes examining on a test basis, evidence supporting the amounts and disclosures in the
financial statements, assessing the accounting principles used and significant estimates made by
management, and evaluating the overall financial statement presentation. We believe that our audits
provide a reasonable basis for the opinion expressed above.

LLP

March 17, 2000
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED BALANCE SHEETS
DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

ASSETS 1999 1998

s 21,557
5,112,664

59,506

s 17,164
5,403,240

Cash and cash equivalents
Marketable securities and investments
Mortgage receivables, net
Accounts and notes receivable, trade, net of

allowance of S2,424 and Sl,822, respectively
Inventories
Property, plant and equipment, net
Deferred policy acquisition costs
Present value of future profits of acquired business
Net assets of discontinued operations
Other assets

144,331
99,882

194,714
636,892
181,263

7,056
626,917

133,950
79,291

188,620
519,726
171,009

8,553
440.316

Total assets s 7,084,782 S 6,961,869

LIABILITIES

Accounts payable and accrued expenses
Notes and loans payable
Policy claims and other reserves
Liability for future policy benefits
Deferred income taxes (benefit) payable

s s 361,705
85,869
54,963

4,838,758
50,718

Total liabilities

321,678
133,906
67,320

5,090,298
(50,809)

5,562,393 5.392,013

STOCKHOLDERS' EQUITY

9,165
143,832
(10,573)

1,474,514
(47,403)
(47,146)

9,299
140,486
(14,757)

1,430,202
58,914
(54,288)

Common stock, $1 par value, 9,200 and 9,300 shares
authorized, 9,165 and 9,299 shares issued, respectively

Paid-in capital
Unearned ESOP shares
Retained earnings
Accumulated other comprehensive (loss) income
Treasury stock, 637 and 734 shares, respectively, at cost

Total stockholders' equity

Total liabilities and stocldiolders' equity

1,522,389

S 7,084,782

1,569,856

s 6,961,869

The accompanying notes are an integral part of the consolidated financial statements.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF INCOME
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts in Thousands, except per share amounts)

1999 1998

SALES AND REVENUES
Product
Service
Life insurance
Net realized investment losses
Net unrealized (losses) gains on trading securities
Other, net

s 515,881
80,235

886,507
(13,984)
(20,436)
27,505

S 637,848
47,982

862,833
(873)
2,925

29,519

Total sales and revenues 1,475,708 1.580,234

COSTS AND EXPENSES
Cost of sales
Cost of services
Insurance benefits
Selling
General and administrative
Amortization of deferred policy acquisition costs
Depreciation and other amortization
Goodwill impairment charge
Interest

389,006
25,048

470,360
65,101

199,673
149,432
34,297
50,431
10,819

492,105
24,009

482,933
59,280

164,972
147,242
24,663

Total costs and expenses 1,394,167

7,501

1,402,705

Income before income taxes and discontinued operations

Provision for income taxes

81,541

23,382

58,159

177,529
56.089

121,440Income before discontinued operations

Discontinued travel operations:
Income from operations, net of income taxes of

$593 and $365, respectively

Net income s

627

58,786 S

199

121,639

s 6.97
.08

7.05

s 14.43
.02

14.45

INCOME PER COMMON SHARE

Continuing operations
Discontinued operations
Total s s

The accompanying notes are an integral part of the consolidated financial statements.

5



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF STOCKHOLDERS' EQUITY
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

Common Stock
Shares Amount

Paid-in
Capital

9,429 s 9,429 S 131,526Balance, January 1, 1998

Comprehensive income
Net income
Other comprehensive income, net of tax:~

Change in net unrealized investment loss
on available for sale securities a

Comprehensive income

Purchase and retirement of stock
Dividend paid:

$.20 per share
Net decrease in unearned ESOP shares

(130) (130) 5,263

9,299 9,299
3,697

140,486

(134) (134) (2,111)

Balance, December 31, 1998

Comprehensive income
Net income
Other comprehensive income, net of tax:

Foreign currency translation
Change in net unrealized investment loss

on available for sale securities

Comprehensive income

Purchase and retirement of stock
Dividend paid:

S.46 per share
Net decrease in unearned ESOP shares

Balance, December 3 1, 1999 9,165 $ 9,165

5,457

s 143,832

The accompanying notes are an integral part of the consolidated financial statements.
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Unearned
ESOP
Shares

Treasury
Stock

Comprehensive
Income

Accumulated
Other

Comprehensive
Income

Retained
Earnings Total

s (19,327) s (61,222) s s 59,545 S 1.328,850 s 1,448,801

121,639 121,639 121,639

(631)
121.008

(631) (631)

S

6,934 (18,567) (6,500)

(1,720) (1 ,720)
8,2674.570

(14,757) (54,288) 58,914 1,430,202 1,569,856

58,786 58,786 58,786

675 (1,283) 1,958 675

(105,034) (105,034)

s

(105,034)

(45,573)

7,142 (12,504) (7,607)

(3,928) (3,928)
9,6414,184

s (l0.573) s (47,146) s (47,403) $1,474,514 $1,522,389

The accompanying notes are an integral part of the consolidated financial statements.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF CASH FLOWS
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

1999 1998

OPERATING ACTIVITIES

Net income s 58,786 s 121.639

183,729
(43,715)

(31)
17,435
20,436
13,984

(17,337)
(653,721)
700,899
50,431

171,905
(1,790)
(2,471)

(48,728)
(2,925)

873

Adjustments to reconcile net income to net cash provided
by operating activities:

Depreciation and amortization
Benefit for deferred income taxes
Gains on disposal of property and equipment
Net proceeds from (cost of) trading securities
Unrealized investment losses (gains), net
Realized investment losses, net
Gain on sale of mortgage receivables
Loans originated, net
Loans sold
Goodwill impairment charge
Net changes in assets and liabilities, net of acquisition of

other companies:
Accounts and notes receivable, trade
Inventories
Deferral of policy acquisition costs
Accounts payable and accrued expenses
Policy claims and benefits
Discontinued operations - non-cash charges and

worldng capital changes

(10,381)
(20,591)

(141,713)
(13,332)
(37,229)

54,248
7,357

(120,792)
(109,907)

34,376

Other, net
1,963

(26,584)

Net cash provided by operating activities

24,243
83.029

2,663
(365)

(15,556)
106,083

INVESTING ACTIVITIES

Purchases of investments
Sales of investments
Change in short-term investments, net
Additions to property, plant and equipment, net
Acquisition of company and business, net of cash acquired
Change in security lending
Net investing activities of discontinued operations

(2,853,538)
2,897,135

371,121
(56,441)
(5,255)

(257,625)
459

Net cash (used in) provided by investing activities

(1,923,359)
1,826,514

209,037
(33,894)
(66,231)
(50,500)

(466)

(38,899) 95,856

The accompanying notes are an integral part of the consolidated financial statements.
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1999 1998

FINANCING ACTIVITIES
S (37,543)

532,116
(523,450)

(7,607)
(3,928)

sPayments of notes and loans payable
Receipts from interest sensitive life insurance and annuity contracts
Benefits of interest sensitive life insurance and annuity contracts
Purchase of Company's common stock
Dividends
Net financing activities of discontinued operations
Other

Q

(22,287)
500,815

(676,455)
(6,500)
(1,720)

(574)
(1,897)

Net cash used in financing activities

675
(39,737) (208,618)

Increase (decrease) in cash and cash equivalents 4,393 (6,679)

Cash and cash equivalents, beginning of year

Cash and cash equivalents, end of year S

17,164

21.557 s

23,843

17,164

SUPPLEMENTAL INFORMATION

Interest paid s 14.073 s 10.046

Income taxes paid s 74.148 s 71,050

Net assets acquired in the acquisition of Parkway s 11.487 s Q

The accompanying notes are an integral part of the consolidated financial statements.



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Organization

Sammons Enterprises, Inc. ("SEI"

tourism, mortgage banking, and bottled

or "the Parent") is a diversified holding company with principal
subsidiaries operating in a variety of industries that include the life insurance and annuity business,
industrial and oil field supply distribution, industrial

water.
predominantly in the United States with limited international business.

equipment sales and leasing, travel and
At December 31, 1999, all operations were

The consolidated financial statements -include the accounts of SEI and .its wholly owned
subsidiaries ("the Company"). Significant intercompany transactions have been eliminated in
consolidation.

Basis of presentation

The preparation of financial statements in conformity with generally accepted accounting principles
requires management to make estimates and assumptions that affect the reported amount of assets
and liabilities and disclosure of contingent assets and liabilities at the date of the financial
statements, and the reported amounts of revenues and expenses during the reporting period. Actual
results could differ from those estimates.

The most significant areas which require the use of management's estimates relate to the
determination of the fair values of financial instruments, deferred policy acquisition costs, and
future policy benefits for traditional life insurance policies.

The Company is subject to the risk that interest rates will change and cause a decrease in the value
of its investments. To the extent that fluctuations in interest rates cause the duration of assets and
liabilities to differ, the Company may have to sell assets prior to their maturity and realize a loss.

Cash equivalents

The Company considers all demand deposits and interest bearing accounts not related to the
investment function to be cash equivalents.

Investments and investment income

The Company classifies its fixed maturity investments (bonds and redeemable preferred stocks) and
equity securities (coir non and non-redeemable preferred stocks) as trading, available for sale or
held to maturity. The Company has no securities classified as held to maturity.

Trading securities are held for resale in anticipation of short-term market movements. The
Company's trading securities are stated at market value. Gains and losses on these securities, both
realized and unrealized, are included in the determination of net income. Net cost of or proceeds
from trading securities are included in operating activities in the consolidated statement of cash
flows.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Available for sale securities are classified as such if not considered trading securities or if there is
not the positive intent and ability to hold the securities to maturity. Such securities are carried at
market value with the unrealized holding gains and losses included directly in stocldiolders' equity,
net of related adjustments to deferred policy acquisition costs and deferred income taxes. Cash
flows from available for sale security transactions are included in investing activities in the
consolidated statement of cash flows.

Short-term investments are stared at amortized cost which approximates market. Policy loans and
other invested assets are carried at unpaid principal balances.

Investment income is recorded when earned. Realized gains and losses are determined on the basis
of specific identification of the investments.

When a decline in value of an investment is determined to be other than temporary, the specific
investment is carried at estimated realizable value and its original book value is reduced to reflect
this impairment. Such reductions in book value are recognized as realized investment losses in the
period in which they are written down.

Mortgage receivables, net

Mortgage receivables include loans held for sale to investors and certain loans held by the
Company which may not be immediately sold, net of allowance for loan losses. Loans held for sale
are stated at the lower of cost or market, determined on a net aggregate basis using current market
prices and historical experience.

Gains or losses on mortgage receivables sold are recognized' based on the difference between the
selling price and the carrying value of the related mortgage loan. Direct loan origination costs, net
of nonrefundable loan fees received, are deferred and included in the carrying value of the
mortgage receivables.

Inventories

Inventories are stated at the lower of cost or market. Cost is determined principally using the last-
in, first-out ("LIFO") method. The excess of current cost over LIFO value was approximately
S32,590 and $40,151 at December 31, 1999 and 1998, respectively.

Property, plant and equipment

Property, plant and equipment are recorded at cost. Depreciation is provided over the estimated
service lives of depreciable assets using both straight-line and accelerated methods. Gains or losses
from retirements and dispositions are recorded in the period incurred.

12



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Share and Per Share Amounts)

Goodwill

Goodwill (the excess of purchase price over the fair value of net assets acquired) is carried at fair
value at the date of acquisition less accumulated amortization. Goodwill is amortized using the
straight-line method over the estimated useful lives of the respective assets. The carrying values of
all long-term assets, including goodwill, are reviewed for impairment whenever events or changes
in circumstances (such as significant declines in sales, earnings, or cash flows or material adverse
changes in the business climate) indicate they may not be recoverable.

Insurance operations

Life insurance premiums, other than premiums on universal life and other interest sensitive life
insurance and investment contracts, are recognizedas revenue over the premium paying period.
Revenues for universal life and other interest sensitive life insurance and investment contracts
consist of policy fund charges for cost of insurance, policy administration, and surrender charges
assessed against policyholder account balances.

Policy acquisition costs which vary with, and are primarily related to the production of new
business, are deferred to the extent that such costs are deemed recoverable from future profits.
Such costs include commissions, policy issuance, underwriting and variable agency expenses. For
traditional insurance products, such costs are amortized over the estimated premium paying period
of the related policies in proportion to the ratio of the annual premium revenues to the total
anticipated premium revenues. Deferred costs related to interest sensitive policies are amortized
over the lives of the policies (up to 25 years) in relation to the present value of actual and estimated
gross profits, subject to regular evaluation and retroactive* revision to reflect actual emerging
experience.

The present value of future profits of acquired business ("PVFP") represents the portion of the
is allocated to the future profits attributable to the

insurance in force at the dates of acquisition. The PVFP is amortized in relationship to the actual
and expected emergence of such future profits.

purchase price of a block of business which

Policy reserves for universal life and other interest sensitive life insurance and investment contracts
of $4,241,053 and $4,178,019 at December 31, 1999 and 1998, respectively, are determined using
the retrospective deposit method. Policy reserves consist of the policyholder deposits and credited
interest less withdrawals and charges for mortality, administrative and policy expenses. Interest
credited rates ranged from 2.75% to 6.25% in 1999 and 3.00% to 6.50% during 1998.

The liabilities for future policy benefits for traditional life insurance policies and policy owner
funds of S849,245 and $660,739 at December 31, 1999 and 1998, respectively, generally are
computed by the net level premium method, based upon estimated fixture investment yield,
mortality, morbidity and withdrawals which were appropriate at the time the policies were issued or
acquired. Interest assumptions ranged from 6.25% to 11.25% in 1999 and 6.50% to 11.00% during
1998.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts) .

Liabilities for policy claims and benefits payable include provisions for reported claims and
estimates for claims incurred but not reported, based on the terms of the related policies and
contracts and on prior experience. Claim liabilities are necessarily based on estimates and are
subject to future changes in claim severity and frequency. Estimates are periodically reviewed and
adjusurxents are reflected in current operations.

Payment of dividends or other distdbutions of the insurance subsidiaries are limited by statute.

Fair value of iinancid instruments

The fair value of investment securities is generally based on quoted market prices or fair value
prices obtained from independent pricing services using industry formulas applicable to the yield,
credit quality, and maturity of the investments. Fair values for the liabilities under investment-type
insurance contracts are estimated based on cash surrender values of the underlying contracts.

Federal income taxes

Deferred tax liabilities and assets are recognized based upon the difference between the financial
statement and tax bases of assets and liabilities using enacted tax rates in effect for the year in
which the differences are expected to reverse.

Income percommon share

Income per common shoe is based on the weighted average number of common shares outstanding
during each year.

Reclassifications

Certain reclassifications have been made to prior year's balances to conform to current year
presentation.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amountsin Thousands, Except Share and Per Share Amounts)

2. AcQu1smon

In January 1999, the Company purchased substantially all of the assets of a mortgage company,
Parkway Mortgage, Inc. ("Parkway"). In addition the Company assumed the responsibility for the
liability of the warehouse line of credit used to fund loan originations. The acquisition was
accounted for as a purchase. The total purchase costs of $65,520 were allocated to the assets and
liabilities based on their relative fair values.

The Company has evaluated goodwill and recorded an impairment charge of $50,431 which was
the unamortized balance of goodwill. This impairment charge was determined by measuring the
carrying amount of goodwill against the estimated discounted cash flows associated with the
operation of the mortgage operation. The evaluation at that time indicated that the future
discounted cash flows were not sufficient to recover the carrying value of goodwill.

3. FAIR VALUE OF FINANCIAL INSTRUMENTS

The carrying value and estimated fair value of the Company's financial instruments are as follows:

December31, 1998

Carrying

Value

December 31. 1999

Estimated

Fair Value

Carrying

Value

Estimated

Fair Value

Financial assets:

S 3,726,466 s 3,726,466 s 3,916,313 s 3,916,313
Fixed maturities -

Available for sale

Trading

Equity securities -

Available for sale

Trading

Policy loans

Shop-term i11VCSOTlCIlltS

Other investments

Mortgage receivables, net

398,610

80,696

313,555

438,433

154,904

59,506

398,610

80,696

313,555

438,433

154,904

60,113

319,006

117,021

311,845

647,470

91,585

319,006
117,021
311,845
647,470
91,585

1,272,358 1,254,082
Q

Financial liabilities:

Investment-type insurance contracts

Warehouse line of credit

Other notes and loans payable

1,297,122

55,373

78,533

1,281,289

55,373

78,533 85,869 85,869
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

4. INVESTMENTS AND INVESTMENT INCOME

The amortized cost and estimated fair value of fixed maturities and equity securities classified as
available for sale at December 31, 1999 and 1998 are as follows:

December 31. 1999

Amortized
Cost

Gross
Unrealized

Holding
Gains

Gross
Unrealized

Holding
Losses

Estimated
Fair

Value

Fixed maturities:
U.S. Treasury and other U.S.

government corporations and
agencies

Corporate securities
Mortgage-backed securities
Other debt' securities

S 217,329
1,939,937
1,450,537

307.012

s 1,739
8,551
4,336
5.139

s 3,839
135,225
61,072
7.978

S 215,229
1,81*."63
1,39=.@1

304.1 - 1

3,726,460

398,610

s 4_125_076

Total fixed maturities

Equity securities

Total available for sale

3,914,815

385.230

s 4,300.045 s

19,765

58.424

78,189 s

208,114

45.044

253,158

December 3 L 1998

Amortized
Cost

Gross
Unrealized

Holding
Gains

Gross
Unrealized

Holding
Losses

Estimated
Fair

Value

Fixed maturities:
U.S. Treasury and other U.S.

government corporations and
agencies

Corporate securities
Mortgage-backed securities
Other debt securities

s 327,331
1,591,184
1,659,748

274,685

s 16,208
52,282
45,160

450

s 644
34,991
144887

213

S 342,895
1,608,475
1,690,021

274.922

Total fixed maturities .

Equity securities

Total available for sale

3,852,948

260,258

s 4,113,206 s

114,100

63.598

177,698 s

50,735

4.850

55.585

3,916,313

319,006

s 4,235,319

The cost of equity securities classif ied as trading securities is $98,868 and $103,798 as of
December 31, 1999 and 1998, respectively.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share andPer Share Amounts)

The unrealized appreciation on the available for sale securities is reduced by deferred policy
acquisition costs and deferred income taxes as of December 31, 1999 and 1998, and is reflected as
accumulated other comprehensive income in the consolidated statement of stockholders' equity as
shown below:

1999 1998

s S 122,113
Q

Gross unrealized appreciation
Foreign currency translation
Deferred policy acquisition costs
Deferred income taxes

(30,188)
(33,011)

Accumulated other comprehensive income s

(171,022)
(1,283)

100,080
24,822

(47,403) s 58,914

The other comprehensive income in 1999 and 1998 is comprised of the change in unrealized gains
(losses) on available for sale fixed maturity and equity security investments arising during the
period less the realized losses included in income, deferred policy acquisition cost and deferred
income taxes as follows:

1999 1998

s s (48,434)
19,403

Q

Fixed maturities
Equity securities
Foreign currency translation
Less the accumulated losses released into income
Less deferred policy acquisition cost impact
Less deferred income tax effect

1,245
26,823

332

s

(264,877)
(41,822)
(1,283)
13,586

130,268
57,811

(106,317) s (631)

The amortized cost and estimated fair value of available for sale fixed maturities at December 31,
1999, by contractual maturity, are shown below. Expected maturities will differ from contractual
maturities because borrowers may have the right to call or prepay obligations with or without call
or prepayment penalties.

Amortized
Cost

Estimated
Fair
Value

Due in one year or less
Due after one year through five years
Due in five years through ten years
Due after ten years
Securities not due at a single maturity date

Total fixed maturities

s 17,369
302,600
580,195

1,568,201
1,446,450

S 17,385
299,524
562,758

1,457,082
1,389,717

$ 3,726,466s 3,914,815
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Major categories of investment income are summarized as follows:

1999 1998

Gross investment income:
Fixed maturities
Equity securities
Policy loans
Short-term investments
Other invested assets

s 287,746
37-132
22,707
23,856
12,056

s 298,616
29,830
22-439
40,904
9,347

Gross investment income

Less investment expenses

Net investment income s

383,497
(6,477)

377.020 S

401,136
(15521)
384.615

The major categories of investment gains and losses reflected in the income statement are
summarized as follows:

1999 1998

Realized

Unrealized
Trading
Securities Realized

Unrealized
Trading

Securities

s s sFixed maturities
Equity securities
Other

s
(20,436) 2,925

Net investment gains (losses) s

(9,457)
(4,390)

(137)
(13,984) s (20,436) s

9,525
(9,331)
(1,067)

(873) S 2.925

Proceeds from the sale of available for sale securities and the gross realized gains and losses on
these sales during 1999 and 1998, were as follows:

1999 1998

Fixed
Maturities Equity

S

Fixed
Maturities Equity

SProceeds from sales
Gross realized gains
Gross realized losses

s 1,055,588
6,631

16,944

183,052
3,149

31,678

s 1,257,085
16,426
6,304

409,735
453

8,474
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands,Except Share and Per ShareAmounts)

5. MORTGAGE RECEIVABLES, NET

Mortgage receivables consist primarily of loans made by the Company for resale in the secondary
mortgage market. As of December 31, 1999, the Company's mortgage receivables consisted of the
following:

1999

Loans held for investment
Loans held for sale

s 1,879
58.910

Add: Deferred loan origination costs, net
Less: Allowance for possible loan losses
Less: Net unrealized loss on loans held for sale

Net mortgage receivables s

60,789
558

(1,084)
(757)

59,506

6. PROPERTY, PLANT AND EQUIPMENT

The major classifications of property, plant and equipment are as follows:

1999 1998

Land and land improvements
Buildings and improvements
Rental equipment
Other

$ 26,701
124,441
93,236

102,569

s 27,079
135,341
70,328
87,853

Accumulated depreciation

346,947
(152,233)

320,601
(131,981)

s 194,714 s 188,620

Depreciation expense was $30,521 and $24,291 for the years ended December 31, 1999 and 1998,
respectively.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

7. NOTES AND LOANS PAYABLE

Notes and loans payable are as follows:

1999 1998

s s 61,437Stock acquisitionnote
Mortgage warehouse line of credit
Mortgage note payable
Other notes and loans payable

54,995
55,373
22,263
1,275

22,732
1,700

s 133,906 s 85.869

In November 1993, the Company purchased 1,250,000 of its shares from a related party financed
with a non-interest bearing note in the amount of $133,400. The acquisition was recorded at its
discounted fair market value in the amount of $92,494. At December 31, 1999, the note requires 6
remaining annual payments ranging from $10,600 to $12,000 with the final payment due on
December '. 2005.

As of December 31, 1999 and 1998, the Company had a mortgage note payable to a related party.
The mortgage note bears interest at 10.5%, matures July 1, 2001, and requires principal and interest
payments due in quarterly installments of $709. The mortgage note contains restrictive debt
covenants including, but not limited to certain cash flow requirements, whereby at each quarter end,
cash must exceed 130% of principal and interest payments due in the four subsequent quarters. The
note is collateralized by certain real property, buildings and improvements, and equipment.
Accrued interest payable to a related party of approximately $584 and $597 was included in
accrued expenses as of December 31, 1999 and 1998, respectively.

As part of the acquisition of the mortgage operations, the Company assumed the liability for the
warehouse line of credit used to fund loan originations. This $115,000 warehouse line of credit
with First Union National Bank, as agent for itself and other participant lenders, expires January 28,
2000. Under the terms of the agreement, the Company has pledged certain mortgage receivables
held for sale. Advances are generally made under the line of credit equal to 98% of the pledged
mortgage receivables. Interest on the principal balance of loans outstanding is accrued at the federal
funds lending rate plus 1% and is payable monthly. As of December 31, 1999, the interest rate on
the line of credit was 5.88%. This line of credit agreement requires Parkway to meet certain
financial ratios, which includes maintaining a minimum tangible net worth of $14,000 and be
guaranteed by the Company until the expiration of the agreement. As of December 31, 1999,
Parkway was in compliance with all loan covenants.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Subsequent to December 31, 1999, Parkway negotiated a new warehouse line of credit amounting
ro $100,000 with First Union National Bank, as agent for itself and other participant lenders. Under
the terms of the new agreement, interest accrues at the federal funds lending rate plus 1.25%
payable monthly. This line of credit agreement requires that Parlcway meet certain financial ratios,
which includes maintaining a minimum tangible net worth of S17,000, a leverage ratio of 8: 1, and a
minimum liquidity of 35% of adjusted tangible net worth as measured on the last day of each
month. The Company does not guarantee this new line of credit.

Scheduled maturities of notes and loans payable are as follows:

Year ending December 31:

2000
2001
2002
2003
2004

Thereafter

s

S

63,406
30,104
9,133
9,537

10,436
11,290

133,906

8. INCOME TAXES

The Company files a consolidated federal income tax return for the Parent and eligible domestic
subsidiaries. The provisions (benefits) for income taxes consist of the following:

1999 1998

Current:
Federal
State, local and foreign

s 65,469
1,628

s 65,438
(7,559)

67.097 57,879

Deferred:
Federal
State, local and foreign

(43,421)
(294)

(13,228)
11,438

Provision for income taxes s

(43,715)
23,382 s

(1,790)

56,089
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Share and Per Share Amounts)

The components of the net deferred tax (asset) liability are as follows:

1999 1998

Deferred tax liabilities
Deferred tax assets
Valuation allowance

s s 301,332
(258,726)

8.100

Net deferred tax (asset) liability s

280,955
(344,331)

12,446
(50,930) s 50,706

The net deferred tax asset included in net assets of discontinued operations is $121 and $12 at
December 31, 1999 and 1998, respectively.

Significant temporary differences include intangibles, deferred acquisition costs and future policy
benefits and policy claims.

The difference between the provision for income taxes attributable to income before income taxes
and the amounts that would be expected using the U.S. Federal statutory income tax rate of 35% in
1999 and 1998 is as follows:

1999 1998

Federal income taxes at the statutory rate
State and local income taxes, net of federal benefit
Amortization of intangibles
Dividends received deduction
Meals and entertainment
Tax exempt interest
Foreign
Valuation allowance
Other

s 28,542
(4,401)

772
(698)
324

(2,678)
1,392
4,346

(4,217)

s 62,200
839
772

(2,022)
282

(1,636)
795

Provision for income taxes s 23,382 s

(5,141)

56,089

Income taxes payable 'm the amount of $531 and $1,286 for the years ended December 31, 1999
and 1998, respectively, have been included as' a component of accounts payable and accrued
expenses. Prepaid income taxes of $17,008 and $11,227 for the years ended December 31, 1999
and 1998, respectively, have been included as a component of other assets.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands,Except Share and Per ShareAmounts)

As part of the revaluation of assets and liabilities with the acquisition of North American, a
valuation allowance was established in 1996. To the extent that tax benefits are subsequently
recognized relating to amounts for which this valuation allowance was provided, the effect will be
applied to reduce goodwill by the same amount. Such a reduction, in the amount of S8,225, was
taken in 1998 reducing the valuation allowance to $8,100.

In assessing the reliability of deferred tax assets, management considers whether it is more likely
than not that some portion or all of the deferred tax assets will not be realized. Based on
management's analysis of the realization of deferred assets at December 31, 1999, a valuation
allowance was provided in the amount of $4,346. To the extent that tax benefits are subsequently
recognized relating to amounts for which this valuation allowance was provided, the effect will be a
reduction of tax expense in the period so recognized.

Prior to 1984, certain special deductions in arriving at taxable income were allowed life insurance
companies. These special deductions, totaling $66,000 as of December 31, 1999 and 1998,
respectively, are accumulated in a special "policyholders' surplus" memorandum tax account of an
insurance subsidiary. Should stockholder dividends be paid from this account, the Company would
be subject to additional federal income taxes.

9. OPERATING LEASES

The Company pays vehicle, office space, land, and plant facility rentals under various operating
lease agreements. Rental expense of approximately $10,460 and $12,043 was incurred in 1999 and
1998, respectively. Approximate future minimum lease payments under no cancellable leases are
as follow:

Year ending December 31,

2000
2001
2002
2003
2004

Thereafter

s 8,358
7,255
3,962
1,460

920
781

S 22,736
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

10. EMPLOYEE BENEFIT PLANS

The Company has noncontributory defined benefit pension plans covering certain full-time
employees. In addition, the Company provides certain post-retirement health care and life
insurance benefits for eligible active and retired employees through a defined benefit plan. The
information for both plans at December 31, is as follows:

Pension Benefits

1999 1998

Other Benefits

1999 1998

s 55,350
75,771

s 56,582
72,640

s 8,994 s 9,347Benefit obligation
Fair value on plan assets

Funded status

Prepaid (accrued) benefit cost

S

s

20,421

5,057

s

s

16,058
6,343

s

s

(8,994) S
(9,869) s

(9,347)
(9,553)

Pension Benefits

1999 1998

Other Benefits

1999 1998

Weighted-average assumptions
as of December 31 :

Discount rate
Expected return on plan assets
Rate of compensation increase

7.75%
8.75%
4.25%

7.00% '.
8.75%
4.25%

7.75% 7.00%

For measurement purposes, a 6.25% and a 6.50% annual rate of increase in the per capita cost of
covered health care benefits was assumed for 1999 and 1998, respectively. The rate was assumed
to decrease gradually to 4.50% in 2006 and remain at that level thereafter.

Pension Benefits

1999 1998

s 1,286 S 1,568
4,393

$

1999
886
570
309
879

Other Benefits

1998

965
941
262

1,203

SBenefit cost
Employer contnlbutions
Plan participants' contributions
Benefits paid 3,917 3,527

During 1998, the Company had a combined curtailment and settlement gain in the pension and
other post-retirement benefit plans of approximately $487 and $422, respectively, included in
operations. The curtailment was the result of a reduction in the covered workforce at one of the
subsidiary companies.
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SAMMONS_ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Share and Per Share Amounts)

The Company sponsors an Employee Stock Ownership Plan ("ESOP") covering certain full-time
employees. As of December 31, 1999 and 1998, the ESOP trust was indebted to the Company in
the aggregate amount of $10,573 and $l4,757, respectively, in conjunction with stock purchases
prior to 1994. These ESOP shares were initially pledged as collateral for its debt. The loan requires
the ESOP to make annual principal payments of $3,000 to the Company. Dividends on shares held
by the ESOP are paid to the ESOP trust and, together with Company contributions, are used by the
ESOP to make principal and interest payments. As the debt is repaid, shares are released from
collateral and allocated to active employees, based on the proportion of debt service paid in the
year.

The shares pledged as collateral are reported as unearned ESOP shares, shown as a reduction of
stockholders' equity. As shares are released from collateral, the Company reports compensation
expense equal to the current market price of the shares, and the shares become outstanding for

gamings-per-share computations.

The ESOP shares as of December 31, i 999 and 1998 were as follows:

1999 1998

Allocated shares

Shares released for allocation

Unallocated shares

313,380
41,839

105,731
460,950

305,072
46,289

147,570
498,931Total ESOP shares

Fair value of unallocated shares s 21,146 s 26,120

11. COMMITMENTS AND co nr1nGEnc1Es

The Company has, in the normal course of business, claims and lawsuits tiled against it. The
Company believes these claims and lawsuits, either individually or in aggregate, will not materially
affect the Company's financial position or results of operations.

The Company presently reinsures the excess of each individual risk over $500 on ordinary life
insurance in order to spread its risk of loss. Certain other individual health contracts are reinsured
on a policy-by-policy basis.

To the extent that reinsurers may not be able to meet the obligations assumed under the reinsurance
contracts, the Company is contingently liable to pay policy benefits.
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12. DISCONTINUED OPERATIONS

During 1999, the Company entered into negotiations to sell its wholly-owned subsidiary, Adventure
Tours USA, Inc. and Subsidiaries ("Adventul'e Tours"), a wholesale tour operator in the travel
industry. Adventure Tours had operating revenue of S154,792 and $149,624 for the years ended
December 31, 1999 and 1998, respectively. The transaction is expected to be completed during
2000.

Net assets of discontinued operations at December 31, 1999 and 1998 were $7,056 and S8,553.
These net assets consist of net worldng capital, property and cquipment,.and intangibles less related
liabilities.

13. SUBSEQUENT EVENT

During 1999, the Company entered into an agreement to acquire Royal Life Insurance Company of
New York, a New York domiciled life insurance company for $85,000. Royal Life of New York
has invested assets of $720,000 and policyholder obligations of $655,000. This transaction was
completed in January 2000.
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