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I N  THE M A T E R  OF THE JOINT I DOCKET NO. W-01656A-98-0577 
APPLICATION OF SUN CITY WATER 
COMPANY AND SUN CITY WEST 
UTILITIES COMPANY FOR APPROVAL OF 
CENTRAL ARIZONA PROJECT WATER 
UTILITIZATION PLAN AND FOR AN 
ACCOUNTING ORDER AUTHORIZING A 
GROUNDWATER SAVINGS FEE AND 
RECOVEROFDEFERREDCENTRAL 
ARIZONA PROJECT EXPENSES. 

SW-02334A-98-0577 

NOTICE OF F I L I N G  

Citizens Communications Company hereby provides Notice of Filing the  Sun 

City/Sun City West/Youngtown Groundwater Savings Project, Preliminary 

Engineering Report and Technical Appendix in compliance with Decision No. 

62293 dated February 1, 2000. 

RESPECTFULLY SUBMITED this August 1, 2000. 

Craig A. &ks 
Associate General Counsel 
Citizens Utilities Company 
2901 N. Central Avenue, Suite 1660 
Phoenix, Arizona 85012 
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Original and ten copies filed this 
August 1, 2000, with: 

Docket Control 
Arizona Corporation Co m mission 
1200 West Washington 
Phoenix, Arizona 85007 

Copies of the foregoing mailed/deliv 
this August 1, 2000, to: 

Pat W i I I ia ms 
Compliance Section 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

Jerry Rudibaugh 
Chief Hearing Officer 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

Lyn Farmer 
Chief Counsel 
Arizona Corporation Co m m i ssi o n 
1200 West Washington 
Phoenix, Arizona 85007 

Deborah R. Scott 
Director, Utilities Division 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

Scott Wa kefield 
RUCO 
2828 North Central Avenue 
Suite 1200 
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Jlichael A. Curtis 
Nilliam P. Sullivan 
JlARTINEZ & CURTIS 
2712 N. 7th Street 
'hoenix, Arizona 85006 

Nalter W. Meek 
9U I A  
2100 North Central Avenue 
Suite 210 
'hoenix, Arizona 85004 

Nilliam G. Beyer 
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OMMISSION 
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DOCKET NO. W-01656A-98-0577 
' DOCKET NO. SW-02334A-98-0577 

.. 
. A  -I DECISION NO. ;n.d$.p . ?  

O P I N O S  AND ORDER 

October 14, 1999 (&-hearing conference), October 18 

Phoenix, Arizona 

Jerry L. Rudibaug?? 

. Mr. Craig Marks, Associate General Counsel on behalf 
oE Citizens Utilities Company; 

Ms. Karen E. Nally on behalf of thc Residential Utility 
Consumer Office; 

Mr. William G. - Beycr, BEYER,' M C M M O N  & 
LARUE, on behalf of the CAP Task Force; 

Mr. Walter W.. Meek,  President, on behalf of. the 

Mr. Paul R. Michaud, MARTINEZ & CURTIS, P.C., on 
behaif or'the Sun City Taxpayers Association; a d  

Mr. Robert Mctli, Staff Attorney, Legal Division, or? 
'behalf of the Utilities Division of the' Arizona 
Corporation Commission. 

and 19, 1999." 

- k i z o n z  Utility Investors Association; 

. .. . .- . 

City Water'') and ,Sun City West 

filed with the Arizona cqrpoiation - .+ .  . 

.. 1. . . .- .. . .  . .. ' 

. .  * . .. - . -  . - . * .  . 
-1 r i zona  Project ~ C M ?  iyBt t t  

water savings fee and recovery of 
. 4  . : . .: .. . 



02/04/00 FRI 14:54 FAX 602 265 3415 CITIZENS UTILITIES -+-w SUN C1TY-W RES no03 

I 
I 
e 

I 
I 
I 
I 
I 
I 
P 
I 
I 
-I 
:I 
I -  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11’ 

12 

13 

. 14 

15 

16 

17 

IS 

1s 

2C 

21 

2; 

2: 

2; 

DOCKET NO. W-0 1656A-98-0577 ET AL. .. 

:ferred CAP expenses. The Residentiaf Utility Consumer Office. (‘XUCO”). the Arizona Utility 

t-vestors Association, Inc. (“AULA”), the Sun’ City Taxpayers Association (“SCTA”), and the CAP 

.. ask Force (“Task Force”] requested andwere granted intervention in this matter. .. 

Our June 17, 1999 Procedural Order set this matter for he&ng commencing on ‘0ctotxl.r 13, 

999. Because SCTA had a scbeduling conflict, the hearing was continued h i 1  October Is, 1993. 
. .  

he hearing was.convened on hctober 18, 1999 with the Companies, RUCO, Task Force, SCTA, and 

le Commission’s Utilities Division Staff (“‘St,@’). appearing with counsel. ALQA \vas represented 

y its President, At the conclusion of the hearing, the parlies were given an cpportunit);- to submit 

loshng briefs on or before November 5 ,  1939. 

. -  -.. 

. - - -  ~ 

DISCUSSION 
. . . . .  ....... 

Citizeni Utilities Company (“Citiz&k”) is a Delaware corporation and,, diversified public 

tility which, through i t s  operating divisions .and subsidiaries, provides dectric, natural gas, 

zlecommunications, water znd wastewater semice to approximately - -  2 million customers in 20 states. 

:itizms is engaged in the business o€ providing public utility water service in Maricopa Coukty 

wrsuant to the Certificates of Convenience and Necessity grated by the Commission. This includes 

-. . .  

..._ -.. 
” .  

he Agua Fria Water Division (“Agua Ffria Division”), as well as Citizens’ wholly-owned 

ubsidiaries, the Companies. 
. .  

The CAP was designed to deliver surface water to replace mined groundwater. In 19S5, 

Zitizens entered into’ IVO ’CAP-water silbcontracts, with a total CAP allocation ;€‘17;274 acre-feet. 

3ne contract was for Sun City Water which included a 15,835 acre-feet CM allocation and the other 

vas ‘ft5r”Agua Fria for a,1,439 acre-feet CAP allocation. In 1995, Sun City Water’purthased the 

nunicipal water system of the Tom of Youngtown resulting in Sun City Water obtaining an 

dditicnil 380 acre-feet CAP allocation. This increased the iota1 CAP allocation for Citizens to 

17.654 acre-feet- 1998, jn response t o  criticism corn inte&mors in the rate case filed’by Citizens 

t 

- 
- I  

. .  . .  

.. . -  

- .  . .  . .  . . . . .  
. . .  

. .- ... . . . .  . ...... . . .  -..-- ...-_ a,. .”“ .-  I . . . .  . . . .  .... . . .  
fett foi’Sui city Water. . .  - - .  . .  . . .  . .  . . .  

. . .  
. . .  

. . .  

..... 
. .  

- .  
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In March, '1994, the Company completed a Water Resources Planning Study that concluded 

iat continuous reliance solely on groundwater to meet the.mu@cipal and industrial demand could 

:sub in decreased water levels, increased pumpingxos Is, well failures, diiinished water $iality, -and 

md suhidmce. Thc study recommended that the Company pursue the 'development of additional 

later resources to supplerncnt its water supplies, and noted that the most technically and IegaEly 

easible'altcrnative wgs the development and use of CAP water: . 

In August, 1995, Citizens completed a Water Use Feasibility Study which looked at three 

iptions for the use of CAP water. The study concluded that ail-three options were technically 

essible, out selected the joint recharge project with the Central Arizona Water Consewatlor, Distric: 

"CAWCD") along the Agua Fria River as the preferred option due to anticipated economies of scale, 

he advantage of having CAWCD as a paicner, and the expected financial benefits from ?artial state 

.. 

inanciog. - 
On June 27, 1994, Sun City Water and Agua Fria filed a Joint Application with the 

:ommission requesting an accounting ordcr authorizini defrnal of CAP wzter charges to allow the 

:ompalies an opportunity to request recovery of the costs in-a future rate proceeding. In Decision 

rJo. 58750, (August 31, X994)>, the Commissicn approved the requested accounting order beginning 

with CAP water charges for 1993'. The' CAWCD ~ s e s s e s  annual M & I Capital Charges based upon 

i per acre foot charge. The CAP water charges in 1995 were $2 1 .OO per acre foot and have con'hued 

.o escalate to  $30.00 per acre foot in 1996, S39.00 per acre foot'in 1997, $48.00 per acre foot for 

I 

1998-9, and 554.00 pet acre foot in 2600 and thereafter. . . 

In Au&t, 1995, Citizens filed applications for rate increases for SuiL City Water, Sun City 

West Water, and Agua Fria W.atet. AS part of those applications, Citizens requested rate recognition 

for the deferred ahd on-going CAP watter"charges in the  form of a surcharge mechanism. The 

Commission in Decision No. 60172, dated May 7, 1997, denied the request because Citizens WES not 

ut;liI;lg c a  water .in the provision: of. seTijce.; to . its. &omtrs. 'Howeveri. the Commission 

determined that the decision of Citizens to obtain allocations of CAP water was'a prudcnt p l d g  

. .  . .  - 

r.. . . -  . '. I. . . . . . . . .- . . .. . .  

.. . .  .. ." . 
. .  . . ... - . .  . . .  . ,:. . .: . . -  . .... .. . . . .  

*_ , ... . I : . . * .  

decision. It ,was also determined that the demand of existing customers"w& contributing to 'the 
. .  . .  . .  .. . .  

groundwater depletion of the aquifer, l a d  subsidence, and other environmental damage. Finally, the 

3 
DECISION NO:C;I19:  
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:ommission allowed Citizens to .,continue to defer CAp .capital costs for future recovery &om 

atcpayers when the CAP allocation has been put to beneficial use for Citizens' ratepayers. Tne 

ontinued.deferral w a s  subjecl .to .devdopment of a plan and, the date o€ irnplementatjon must be by 

. . . . .  .. L . .- *. - >ectmba 3 1,2000- d , ,  . - . I , .  ,.- . .. 

rask FQTCC . .  . .  . .  

.- 

. . .  

Subscquent to Decision No. 60172, Citizens facilitated the creation of a community-based 

3AP Task Force to answe; the question of how best to use CAP water. Citizens hired an independent 

jrofessiorial facilitator ("Facilitator") -r to oversee the' pubIic p l m i g  ~TOCCSS.  The Facilitate< 

ntcrviewed various community leaders and as a resuit invited the fo!lowing groups to each assign 

wo individuals to represent their organization on the Task Force: 

- . ., 

.- 

' RtcrtatiqJ?.enters o'fSun -.. City .- . . 
'. . 

Sun City Condorniniuh Owners Association r 
- .... Sun City Homeowners Association. . 

Sun City Taxpayers Association 

Property Owners. and Residents' Association 

Recreation Centers o f  Sun City West . .  
. . . .  

Each . . . .  .group was to a&=n a cunknt 'board member as well as a'r&presentative that was knowledgeable 

about water issues. Additionally, Citizens Was pernitred to appoint two members to the Task Force, 

the Town Df Youngtown provided one representative, and four at-large members were selected to. 

represent the general pnblic. At their first meeting, the nineteg member Task Force unanimously 
.. . .  

&reed on . . .  the following mission statement: 
. .- . . .  - '. The underlying principle. Of this cooperative public planning process is. ' 

. . -that CAP water . -.-. needed to maintain the 'quality of Iife in Sun Civ, S g  . - :- .,.: . 
-..... City West and Youngtown. The mission of &e Task Force is to develop 

. 

. .  . .- . .  -: ... consasp on the.,bcst-,plM. for the use of CAP water . .-.+--. that mqts  . . . . .  the-. . .  .- ....... 
&zona De$artrnknt of ,Water Resources' guidelints 'to achieve "safe 

.. -" --.. . ...i.. -:--.-.. . . . .  .' . . : 

. . .  .... . ... -..,.. - .  "___ - (.". .__*. . .. . . . . .  . _.:_I. .-... ,.- - -.,..-. .._...... . .  

&*ut $om' thi-iisitients of sin 
. . . . . . . .  . -. .'!.::) .. i _._.. ....-'. ..I.<._. . . . . . .  . .. . - .  , .  ... . . . . . .  .- .- ,-.. _.. 'e - i -..-. - - . .  ... .. . . . . . . .  ... .. 

*? ' C . .  - 
.-. . - .  . . . . . .  .>,..-&e.. ,.'" -< ..( .,.:. ->:: ..,. ;. . " --p, ,. : i : - :  .. ::..a. '-:. . 

- .  ..... . . . . .  - . .  
_ _  - .  __._._ ,_.--. :.-4: '- 

-_--. - . .-.. .... -.. ...... .̂  i,.:-.. i-i-;.-. . ... . .. -.. - . .. DECISION' NOi 6aa.9.3 -.-. _. - i . .  .._.... -..-... ... . .*- - . . .  y. .... .- .-. --_ .& -,.-. -:+-- .-..-. * ... - . . .  . .  
. 4  .. ~ J E R R Y ~ ~ U X O S ~ ~ ~ O R D  '. 
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to W'S &undwatei sa~gs:pro.bct,in ... .. 3,000 is 5363,246.. . :: :. .In . . . . . . . . . .  200.1,'the c,ost will -:: .. increase . . . . .  to 

MWD . .  ppject would . .  gkepte  '4water credits', .but it wouId not ipcrcasc tht water kvels 

. -- . . . .  ........ .. . .  ....id!, "i. i: .. . . .  . . . . . . .  . . . . .  : 

. . . . . . . .  . . . .  
. .  

. . .  ... 
. -  . .  . . " ' .  . _  . ..:;;: 

$636,417 because ofan'&cre~~.in'th$holding ... &d d e l i v e  chirps. --:....;*.. . . . . . . . .  : 
.. . .  . :  ... . .  .._. -. . .*!*..>..*:. . :. *:.. 

1. . . . .  * 

. . . . . .  
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releases, bill inserts, board and personal communication, public comment .periods and co&munity 

. .  openhouses. : . . . . . . . . .  . .  
. c  

. After considering the mksion statement and infokztion'ricei6ed during the planni'ng process, 

the Task Force evaluated a number of options (including relinquishing the "CAP .ailbcations)i The 

concluded as follows: 

. .  . .  

7 

9 

10 
I 

a. It was in the public interest to retain the CAP water allocation of 6,561 
acre-feet. 

. .  . . .  . . . .  

. . . . . .  . . ;  
b. The I n te r im  Soiution which recommended that the Sun Cities recharge its 

CAP allotment at the existing bfsncopa Water Districf ('?VIWD") rechvge 
faci!ity, meets cntena of "used and useful". 

. 

... 

c. 

d. 

The ratepayers would pay for the Dcfencd CAP Charges. 

a The ratepayers would pay for the Oogoiqs CAP Casts. 
I 

S I  

II 
I 13 

14 

15 

16 

17 
I 
I -  1s 

19 

I 2o 

21 

I 22 

23 

24. 

e. The Long-term Solution is to deliver CAP' wzter to the Sun Cities through 
a non-potable pipeline, whete the water would be used to irrigate golf 
courses that have historically used groundwater. 

The Deferred CAP Charges and the &-going CAP Costs would be 
recovered on a per household, per month fee for the residential customer 
class. 

The Dtfmed CAP Charges and the On-going CAP Costs €or the 
commercial customer claSs would be recovered based on usage. The fee 
would be qscssed per 1,000 gallons used. . .- 

f. 

. .  . .  . I .  

g. 

Short-Tern Solution . a  . .  

As 813 ... interim' solution to resolve the issue of CAP water being "used and useful" until a iong- 

term solution can $e completed, the Task Force reco&ended Citizens deliver CAP water- t o  the 

existing MWD groundwater savings project or, if capacity'is unavailable, recharge the CAP water at 

the CAWCD .... Agua.Fria.Rccharge Ro&('Recharge Project"). . The t0ta.l cost to deliver CAP .. water 
.. .. 
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the Sun Cities' Kea. For that reason, Staff rccomqended Citizens utilize the Recharge Project e.s 

,on as it becomes operational. Staff also concurred with Citizens that the interim solution.would 

:solve..tf.te "+ed and. useful?,critcna when CAp water.isput to. use. ...... .. . -.. .. 

. . .  . .  SCTA hired an engineering consul!ant to rcykw the Lpng-term and short-term proposals as 

re11 as the proposed method to. collect deferred costs. SCTA. recommended the:interim. #ution be 

:jecttd as a waste of ratepayers' money for the sole purpose of satisfyins the "used" component of 

le: "used and useful" test, where the're has been no evidence to' show such use of CAP water would 

enefit ratepayers. According to SCTA, such dischargg of rtinote rites north of the Sun Ciiies may 

enefit &e region as a wholc, but w l l  offer m benefit to the Sun Cities. As 3 result, SCTA 

oncluded the remote discharges may put the CAP water "to use'' but would not be "UsefUl" to the 

1~~ Cities. SCTA opined that 'the money would be better spent on paying a'portion . .  of the deferred 

ibligation, * 

. . .  

.. .- . .  

- 

RUCO opincd-s@at the MWD exchange would allow the Companies.10 utilize their CAP 

lllocations at the lowest cost possible for,CAP usage. According to RUCO, i't minimizes the cost of 

lsing CAP water with no investment in infrastructure. As a result, RUCO supported the short-term 

iolution proposed by  Citizens. . .  

' We f i d  &e proposed short-term solution satisfies the requirement in Decision No. 60172 that 
. . .  

Z A P  watcr must be put 'to beneficial usc prior to recovery &om ratepayers. While there may not be a 

iirect benefit to the Sun City Communities, we concur with S t a t h a t  the short-term proposal could 

provide a positive hydrological impact h the Sun Cities' area. bur approval .is'.contingeni upon any 

"water crcdits"not . . .  being . . .  utilized in a manner . .  that would result in additional groundwater depletion in 

..... . -  

. .  . . . . .  . .  . . .  
the Sun Cities' area. . .  

S~O%TCIZII Costs _ .  

. .  - . . .  ... ..-.. - .  
.. 

-' 
' -'Citizens requested rn order authon.z&g the recdvev:of the def&d CAp hqldiag.*charg~ 

A&&ti&&~; . . . .  ?Citi&j iqucsted ~ e c ~ v t r y .  of the ,on-gokg cokts associated ,wih"p;iYment . .  . . . . . .  of ... 'CAI 
. .'. -,. . _ .  . . . . . . .  '7'- . y , .:- . - . . . .  . . . .  . . . . . . . . .  . .  . . .  

. . .  ..- . .  . . .  -. ,-.--... - .-. ... . .. ..--. .. 
. .  

.-.-.; .... ....... .- - _. . .  . . . . .  ........ .._. . 
&&g &g&$ charges, less *&.offset 'fiom'.p*krticip&~ in the '&&idwater . . .  .saving! 

. . .  .. .%. . . -  . 
. .  

. . - .  . ..... . . . . . .  . .  I. . . . . . . . .  . . .  . .0  -... . . . .  .-- . . . . . . . .  . .  . . . . . . .  
p&ject;'h '*e $first y& ~ff&pk&&&; the fee will, be ca&l&d based on the 2006 CAP hold& 

DECISIO~J  NO: '6 2% 93 
6 
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rates, using the forecasted year 2000 number of households and commercial volumes. In subsequent 

years, the  fee will be detenninmi using the difference between the actuzl amount of fees collected in 

h e  previous year, and the sum .of the upcoming and the preGious yezr’s CAP ,holding uld’’deI&ery 

:barges. The fee will .then @be converted to residential and commercial rates using the forecasted 

number of households and commercial volumes for the ’subsequent year. ’ 
. : 

CostRecoverv , . . .  

. .  - . .  . .Defcned Cos ts 

. For Sun City Water, Citizens requested recovery of Deferred CAP charges of $762,320 (as of 

December 31, 1998) over a period of 42 month. The Company included an interest charge of 

$74,S06 based on its currently approved cost of capita! of 8.73 percent. Citizens proposed a monthly 

flat fee of 50.5502 per residential . houschoId and $0.0542 per 1,000 gallons for commercial 

customers, Staff updated ?he holding charges thou& 1999 and removed the interest charges to 

anive at a defened amount of $767,473. Since the balance of the Defcrred‘CAP charges reflected 

five years ‘of accumulated charges, Staff recommended an anortitation period of60 months Staff 

proposed a monthly flat fee of $0.3437 per residcntial household &d SO.0341 per 1,000 gallons for 

commercial customers. . 

For Sun City West, Citizens requested recovery of Deferred ’CAP charges of %433,195 (as of 

December 31. 1998) over a 42 month period with $42,371 due to the interest component of 8.73 

percent. Citizens proposed a monthly flat fe: of S0.5970 per residential household and 50.0709 per 

1,000 gallons for the commercial custodier class. 

Staff updated the holding charges through 2999 and reploved the interest charges to arrive at a 

deferred amount of $361,905. Utikzixig Staffs proposed amortization pcriod of 60 months, Staff 

proposed a monthly flat fee of 20.3761 pcr rcsidcntial household and $0,0443 per 1,000 gallons for 

commcicial customers.-- . . .. .’. ’ . . .’ 
. .  . .  - , , * -  _ .  .. . . . .  

. . . .‘RuCO. opposed. the recoirrry -bf $4,023 in ‘1ate”pa~ei i t  perdtics iis pait .Of the. aefciral 
-_ . :, ‘1 c - 

baIance.: ‘Sribsequchtly~ CitiZciu %geed to rcmoke ’ .. ky late’ payment penalties; 5&n ‘the defeircd 

amounts. As discussed below, RUCO &O opposed the’kclusion of ca;rYing’costs and the rate design 

proposed by Citizens. 
DECISION NO: 6229.3 

7 
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The Company requested t he  inclusion of a carrying cost on the deferred CAP costs to be 

:ffective with the date of the decision in this matter. Both RUG0 and Staff opposed the request 10 

nclude aretum on the deferred costs. RUCO relied cn Decision No. 61831, dated July 20, 1999, in 

vhich the Commission denied Paradise VaIl~y Water Company. a return on its deferred CAP costs 

itcause such paymen? did not meet the "used-and-usefbl" test. . .  

SCTA opposed any rate of retun on the defened holding cost balance. According to SCTA, 
he deferral balance was created by deliberate management decision and it would not be fair to have 

atepayers pay any rate of.return. 

- 

. .. 
Staff cbarac:erized the CAP cost recovery as a pass-through and not subject to a rate of return. 

b e  Company diszgrted with such chisactairation. Further, the Company asserted that cost 

.ecovery ~ T O U &  most pass-through mechanisms occurs within a relaively 'short period of time 

ihich mitigates the time value of money issue. .. 
Consistent with our determination that the CAP water will be put to beneficial use with 

:omenccment of the short-term solution, Citizens' request to begin recovery of deferred charges 

;hould be approved. Further, we h d  Staffs proposcd 60 month collection period to be re&oncble 
.. 

3ased on the period of defmal. AS to the requested carrying charges going forward, we 2gee'with 

%ens that a certain ratq oftetum is appropriate once the *CAP water has'becn .detz&cd. to be OF 

beneficial use. .Because it is not a direct 'benefit to the customers of the Companies, wc find the 

appropriate rate of return should be reduced from the authorized rate. of return. Accordingly, we' shall 

appTo+e a gc&s-foIward carrying COST of 50 percent, of the authorized 8-73, percent cost of czpital or 

4.365 . . percent.. --.. Lastly, , .  WB concur with RUCO's removal of any late payment penalties. 

. .  

.. :. .- . . 
. . . . . . . . . .  . .  

. . . . . . . .  . .  
Pn-Goinn _.. .. Holdine/I)klivcrv Charges _ .  . . . . . .  . . . . . .  . .  
. . . .  ... Sun . . .  .C.ity - ,Wac; proposed ..".. a .monthly flat fee of Q 9 4  p-er residential household 'for the on- 

sed rate fox commqcial. customers was 50.0899 

, the. -prop,ostd-m~thly~fla~ ... 'fee; . . . .  'for. . r&idcrhl .-_. . 

. . . . . . .  . '  . .  

. .  1': . . . . . .  _. .- . I. . . . .  .. . . . . .  _._- ....:-. .: :. .. * - . 
.-.. ....... .w& . . .  io.ii3; . piE.j,uoo.g?iiom, .__, .;.- :.';.. ... ... .. 

--..... -. . -- . . . . . .  --. - .. 
. * I .  ... . .  . .  

. .  . .  . . .  
- -  

........... - .  - .. I . . 'I. ; ;, . ,. . ....... . .- . . . .  - ..',.- . . '  ,. 
. . . . . . . .  . .  . . .  :'. ..-.-:-.-..: - . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . .  -..- ..........-. 
. . . .  . . .  . ... . . . . . . . . .  , .  

C '  ......... . . . . . . . . . . .  1. ..e '.+'.. ... 
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Combined Monthly Impact 

. Sun CitvWatcr . ' 

. * * I  

.* . * . Residential Month Fee . es1.35 

. .  .. . Commercid.(per 1,000 gailons) :. . $0.126 . _  

Sun Citv West 

Residential Month Fee 52.53 

..' Commercial (per 1,000 gallons) . $0.1626 

Staff concurred with the methodology set forth by Citizens for the on-going CAP holding and 

ielivery charges. Ho Wever, Staff modified those numbsis to refltct updated charges and credits. 

4ccordingly, Stafi recommended for Sun City Water a monthly flat fee of SI .0036 per residential 

iousehold and $0.0996 p n  1,000 gallons for commercial customers. FOT Sun Ci!y West, Staff 

*ccommendea a monthly flat fee of .%lo26 for residential households and S0.1299 per 1;OOO gzlIons 

:or commercial customers. 
. .  

.. 

According to RUCO, both Sun City 2nd Sun City.Wcst have exceeded their Groundwater Fer 

Zapita Day*("GPCD").iimit established by the Arizona Department of Water Resources ("DWR") in 

:zch of the last fOUT years. The cumnt monthly allow~nce for Sun City and Sun City .West is 15,000 

and 11,000 gallons, respectiveljy. AS a result, RUCO rzcomqended the proposed surcharge for the 

.. 

iefcrrcd and on-going CAP costs be applied to usage above the GPCD limits. RUCO's proposed 

CAP dFferral surcharge for Sun City is $0.051 and'for Sun City West is $0.089 pez 1,000 gallons, 

respectively. RUCO retorrimended that the surcharge be appiicabk to all commercial coGumption 

and to Sun City residential consuhption above 15,000 gallons, and Sun 'City West rtsidcntizl 

consumption above 1l';OOO gallons. RUCO's proposed surcharge for on-going CAP costs is 30.172 

for Sun City and is 50.299' for Sun' City West per 1,000 gailons, respectively. RUCO also 

rcco&tnded that the surcharge be applied to all commercial- consumption and all ksidential 

consunipti~n cxceeding.I5,000.ga~o~~ih sun City'in: 1 i;ooo &ions'in sui City -West. .. ... 

9 
DECISION NO: 6.2 z? 3 
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n an annual increase to Sun City ratepayers ofS658.695' or 12.6 percent increase before the  impacts 

rom any CAP related infrastructure. SCTA rmmrnended that aU CAP Deferred Costs should bc 

ienied because Citizens: a) initia!.ly a-ped to take ChP.water to protect i.ts shareholders' investment 

by allowing Edditional development .in its certificated areas; and b) made B management decision-not 

. .  

o actively use CAP water. .- '.. . ' . .  

katcbcsim 

Citizens proposed that CAP Water be considered as the first watcr supply delivered to 

:ustomen and be recovqrcd-on a prc-household charge. RUC0;'on the other band, proposed -CAP 

:barges be bascd upon increm.enta1 consumption. above a threshold amount. SCTA proposed C.4p 

:herges be collected primarily from customers entering the system. Alternatively, SCTA sugported 

IUCO's proposal that customers whose usage exceeds the GPCD limits should pay the incremcntzl 

a. 

- .  . .  
:ost ofusing*CAP watcr. . ._ 

Citizens opposed the recommendations of SCTA and RUCO because they are: against the 

wishes of the communities; based upon a faulty understuiding of water conservation requirements; 

md contrsry to principles of cost causation. Citizens indicated that the Task Force has concluded that 

'CAP water should beconsidered as the first water supply delivered to customers, roughly the  first 

3JOO gdlons, instead of making CAP water a portion of every gzllon delivered. If the CAP water is 

assessed based on consumption, - then the large water users will unfairly subsidize .. .- . small - ,  wata usas . . 

,*I Citizens furrher opined that the rate dcsim should encourage CAP water consumption and 

discourage gromdwatn consumption.. Citizens also c5ticitcd the RUCO proposal because 82 

percent of 211 customers, those primarily with'rnetcrs less than one-inch, would avoid paying any 

CAP charges. Finally, Citizens indicated that the deferred CAP charsrs arc capital charges designed 

to recover the costs of coqs'kctbg CAP facilities. Citizens opined that these charges as well on- 

* -.. 

. .  

- 
- .. 

.. . . .  . . 

.. .. 

- .- .. 
' .  * - .... .... going C e  charges will not vary based on the consumption .. . in the Sup Cities. . .  . :* . .  - .  

- SCTA azgued that q m g  .a *..a CAP . w8ter -.- . provides benefits of a &opal - .- . natqe- .. . igd *.. as . such, .the 

cq*-gf uskg CAP wqt& shodd be borne by the entire region. In response,. Citizer&.kicaicd'&at 
.. .- .. . 

, .. - .  .-- .. 
c - .  . .  

- . . .-- -- .- .-...... . - 0 -  . . .  . .  
. . . ...- 

. .  
1 

5215,338 in defmtd COSTS. 

a m o u t  co~i i r t s  of S226,206 for on-gakg CAP holdkg charges, PIUS S247,lS 1 in d e l i v q  Ch& pi= 

4 
," .. I .  

. .. . _ .  
WJERRYIORWQIISTIORD A 

.. . 

. .. . .-. 

... . 
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le Board of the CAWCD establishes the balance between regional revenue sources and local revenue 

3urces. The publicly.elected Board establishes Citizens' appropriate fair share. Other entities that 

xeive a re@onal:bencfit' fiam Cit.izens' use of CM-water do not have to .reimburse €itiztns. 

:itkens apined:that SCTA w& challengiinp Decision No 60172 by now arguing that 'Citkens could 

ave rised CAP water as much as ten years ago. According to Citizens, the Commission has already 

ctexmined in Decision.No. 60172 that Citizens' stewardship of CAP water was prudent. Further, 

:itizens asserted that prudcncy should not be an issue anyway since Citizens is not seeking any return 

f the carrying costs of the CAP water. 

We share sdme'of RUCO's concerns that consumers who utilize water in excess of the 

llotttd per capita amount should bear more of the burden of CAP water. However, because the Task 

'orce suppoits the rate design proposed by Citizens as wcll as the fact that'the deferred costs zre for 

apital costs,' WE will approve Citizens' proposcd rate design. The Commission wants"to make it 

lear that it will review the rate design at the time Citizens comes in for rate consideration of its Icing- 

em solution to insure that cost allocations are appropriate. . 

Low-Term Solution ' 

The Task Force determined that subsidence and earth fissures are becoming more and more 

: o m o n  as a result of continued groundwater mining. As a result, the Task Force concluded that 

3- water must be used in a manner which clearly and directly reduces the current amount of 

goundwatttr pumping. Brown and Caldwell were hired by Citiicns to prepare a cost analysis of CAP 

water usage options. ' The six optionk and their relative hcrem'ental operating and capital costs ue as 

bllows: . .  ... . .. .. . .C .- 

Capital Costs . Opt?. Costs Cbtioq 

- Lease capacity at Agua Frk Recharge Roj. so -. S132,OOO 

Citizens' Recharge Project ' 11M . 76,000 

CAP Water Trcatmcnt Plant . .  

Capacity at City of Glendale ' 1OM * '  1,669,000,. 

1 1  DECISION NO: baa93 
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. The Task Force recognized that the goundwater aquifer of the Communities of Youngown, 

un City and Sun City West was being overused through groundwater pumping in excess of natural 

t incidental rechzrge. Zf CAP water is utilized on golf courses for turf imgation, there would be an 

fietting reduction in pumping of groundwater now bci.ng used on the golf courses. The use of CAP 

rater on the golf courses would directly benefit the aquifer beneath the Communities of Youngtown, 

un City and Sun City West. Continued overdraft of the underground aquifer will &e rise to serious 

roblems from subsidence,. degradation of water quality, increased pumping costs, and regulatory 

anctions. The Task Force indicated there was overwhelming support. in &e Communities of 

'oungtown, Sun City and Sun City West. 

As a result, the Task. Force recommended that CAP water be dclivcred to the Sun Cities 

hrough a non-potable pipeline ("Groundwater Savings Project"). The CAP water would be.wsed to 

rrigate golf courses that have historically pumped groundwater. The water would be convcytd born 

he aqueduct, be stored in reszrvo.irs,.and pumped to.multipIe golf courses for irrigation. The project 

would include an estimated 46,000-foot transmission line, storage reservoirs of 3.9 million gallons, 

md irrigation booster pumps with a capacity of 10,800 gallons per minute. The capital cost for the 

koundwater Savings .Project is estimated at approximately '515 million. h u a l  operating and 

Jozihtenance costs for the project 'are estimated at $400,000. It'is anticipated that these costs would 

,e ~ a i i a l l y  offset by annual water sales of appro-xhnately $221,000 to the Recreation Centers of Sun 

- . .  

City and Sun City West ("Recreation Cectcrs") for use on their golf courses. while the Company 

surrently has no conpacts for the golf course sales, the Recreation Centers h3ve passed resohtiom 

damonstratkg their intat to enter h t o  such contracts. Citizens' &mates the Groundwater Saving! 
. . . .  

.. Project w&d be operational sometime in 2003. - .  

-. - .- &ff supported the concept of Using CAP water as proposed by the Task Force for a long 

te&'-so1iitiori. ... iii that: utilization would constitute a direct use. According to -theltestLnony of Rai 

JoneSfor Citizer&"the pqt step h.the process of imphcnting the CAP. Task .. Eoqc's water-use plar 

431 be-.= &&&e prel-jrnina~~ tngkcerhg and coordination phase. .AlthoU& Staffbclievts - &;t ..... ihc 
conccpt of the Groundwater Savings Project appears - to be reasonable, Staff o$ncd tliat it would bc 

imprudentto &e- a final recommendation as to the reasonableness and appropriateness of the cost! 

I I _  .-. . 

. --..-: . . . . . .  . .  
....e-- -. . i.., - _ .  .. 

. - - . .  ..-....... -... -*, ..... ..- .... 

- .  . . . . . . .  

1 
12 DECISION NO: 62193 
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DOCKET NO. W-01656A-.98-0577 ET AL, 

inti1 the preliminaq engineering plan is submitted and evaluated. ' 

SCTA acknowledged that CAP water represents an important water source for &ra[ 

'&zont. SCTA also agreed that use of CAP water on. existing golf courses in the Sun Cjty 

.omunities is the only alternative that prescm a potential for providing measurabfe benefits to 

:qual the costs to ratepayers. . SCTA reviewed the Groundivatcr Savings Project. and concluded that 

tie following M e  general chauges could possibly be made to the Project: 

' .. Elinination of B Storage Reservoir; , .' . 

Elimina~on of a pumping Station; and 

Using existing Sun City West distribution facilities to use much of Sun City Water's c ~ f  
.allocation in Sun City West, 

kcording to SCTA, the aforementioned changes could reduce the cost of .the Project by 

tpproximateIy 56 million., Citizens concurred thzt the first two suggestions should be considered 

juring the completion of a preliminary design with a possible cost reduction of $2 million. Citizens 

,pined that the majority 'of the' potential cost reduction would iesult from the third suggestion,'but 
I .  

Zitizens g3scrted that Suh City Water's CAP water allocation cannot be used in Sun City West. 

SCTA also rccommmded that Citizens should evaluate whether to proceed with a joint CAP 

water transmission project with the A,- Fna Division. S U A  indicated that Citizens is developing a 

separate plan for its 11,093 acre-feet allocated to the A3ua Fria Division. SCTA recommended the 

plan for Agua Fria .be combined with the plan for the Sun Citics whereby a joint transmission facility 

("Joint Plan") could be built at a savings to the Sun Cities of SS,OOO,OOO; According to SCTA, the 

only reason Citizcns'gave for Ejection of a Joint Plan was that it had decided to delay the bringing of 

CAP water to Agua Fria for a few Years. SCXA noted that while Citizens hired the same en@ne&g 

F m  for the AQua Fria plm and the s& Cities' plan, Citizens never requested the engineering fh to 

examine wheher a joint project woilid be ~ O T S   COS^ ztfective, Citizens opposed L%S idea b e c ~ i s e ;  1) 

Agua Fria will not need .a. CAP treatmeat plant before 2005; and 2) Agua'Fria *ll likely be able to 

- .. 

, -  . . .. - . ..* . t .  . - i s i t h e  M.WD*S Beebley canal for water trursportati6ir. ...::'.: .-. . .  
'. . Based OII the above,'SCTA made the following'reco&cnda&ns: .. 

' 1 .  There should be no recovery of CM-r&ted costs &om Citizens' ratepayes until 



I 1 

1IE 
I 
I 
I 
I 
1.. * :.,2: 

-."it ..> '_ 

I . ..?.r 

i -: 

.. ... . 
- - 2 '  

.. 
... 

. - 5  

6 

7 

8 

' 9  

10 

11 

12 

13 

14 

15 

16 

17 

1s 

19 

2c 

' 21 

25 

' .  . 

2: 

3 

.- ., DOCKET NO. W-01656A-98-0577 ET AL.. 

Citizens has, at a minimum: a) presented a viable, least-cost alternative for putting 

CAP water to  US^ on the golf COUTSCS in.Sun City; a d  b) demonstrated that the 

" ' benefits to the ratepayers ftom implementation of the plan arc equal to ,  or greater tkar,, 

. the costs associated therewith; . . . .  - .  

--?-.9* . .. -.. .. The Commission should =quire Citizens' to further develop' its proposed giG and . ' .  ._ , 

, ?  

.... 

. .  
' .. 

...... 

- 

3. 

4. 

return it within .a specified period (e.g., 8 months) with all the elements of the 

proposed plan fully developed. Citizens should be requged to address: a) the 

. - feasibility of a joint. facility with the Agua F ~ i a  Division; b] maximizing use of 

existing infrastructure (e.& the existing delivery system in Scn City West and the 

Beardsley Canal) by incleshg deliveries in Sun City West; c] the need for all major 

elements of its proposed plan (c.g., storage and boustn stations); d) binding 

commitments &om golf courses, public and private, and thk te%s a d  conditions 

related thereto; e) t h e  accrual .and use of recharge credits; f) right-of-way issues; g) 

firm, not to exceed, costs; and h) financing. 

If the recovery 'of CAP costs is allowed in the hturc, costs of CAP related 

infrastructure should be placedm-new residents through coanection fees and the 0x1- 

going costs of CAP water should be recovered on a gallonage basis to recognize that it  

is t h ~  use of water that requirts the importation of CAP water and to encoura,ae 

conservation; and 

.If ratepayers pay for CAP water in order to protect their existing groundwater 

resources, the Commission must Vigilantly monitor the accrual and w e  of recharge 

credits and groundwater to ensue the ratepayers' interests are protected. 

According to RUCO, the Company's estimated CAP related . constmetion costs of 

$1 . . . . . . .  5;000,000 would increase rate base by- -.) 40 -percent and result in rqte shocg f&r.,rcsidentia!, ratepayers. 

RUCO..;ophcd . . . . . .  .&yya.s. prcmaturg. to,lcoqmit Citizens +to ...mch..subsrntial. investment . . . .  at. this . _  t k e .  

that:woiks - .  . 
. . .  . .  . _ . "  .- . ,. . . . . .  .. . . .  . . , . _. , . . - ................. e.- - ..-.. -.... . .  _.. . . . . .  . .  . -. . 7 :. ' . 

. . .  . . . . .  * .  .. ._ ..-I _. _. .._I -. 
'&&tied ouid be moie prqdcnt,. tu .procec& - .  &&. the.. &&irtx . i. pikaad: . .  S 

+, 5 ' .  ..... . . . . . . . . . . . .  ............ -&, -. . . . . . . .  . . I  . . . . . . .  ". I -  ..+-- :...-.-..,.I. : . - . . I  '6. . .  ._ . .  
. -  . . . . _ . . .  

before co-dng &e, . . . . . .  wbsmtid. &Veitrnmt 'for ,the .golf course,,bp&on.- 'RUCO:"~SO' . .  cxi)&ed ' -:* 

.. - . .  .. 
concern - .  that itmay not be. ... in ,the.public'.s best interest to co.mmit..to .a txperqsivc course of action 

. -.-. . . . .  ...... . .  . . .  
~ERRWOJW98S77ORD 14 - . DECISION No: 4232.3 . .  , 

..-.. . ..... 

, - .  
t... . .  
i.. 7::'. .:......- .. .... . .  
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dhen Citizens has announced plans to sell its water utilities. 

Citizens requested the Commission approve the general concept of the construction of a 

lipeline to the golf course as a reasonable and prudent approach for implementing the kng-tem 

olution for the utilization of CAP water in thc Sun Cities. Citizens indicated it was tlnwiltjng to 

pend any more money to begin prelhh6ary design work until the C o d s s i o n  finds the Project to be 

?cceptab\c: According to Citizens, it needs an order &om the Commission approving the 

;roundwater Savings Project before the Company can invest the necessary capital. Fwthtr, Citizens 

isserred that it is appropriate and reasonable for the CAP water costs to be paid for by the cusiorners 

vho benefit from the water. Once the Project is approved, Citizens opined that it  would work with 

he Task Force and other interested parties to complete a preliminary design, obtain permits and nght- 

pf-way, complete a final design, and to ba l iy  construct the project. Citizens also indicated it would 

xovidc Sta f f  with quarterly-progress reports as wcll as submit the following for Staff review and 

ipproval : 

1. Upon completion of the preliminary desip, the final plan for the project as evidenced 

. .  . by the preliminary design and an updated cost estimate will be submitted. 

2. . Upon attainkg all major permits, casements, right-of-ways, and completion of 50 

percent design, a final cast estimate will be submitted. 

Upon receipt of final bids, t h ~  bid with a comparison to the final cost estimate will be 

submitted. . .  

3. 

Finally, in some future rate case, Citizens will ask the Commission to approve the completed 

Project for inclusion in rate base. . 

staff opined that the Groundwater Savings Project with the golf courses for the lortg-term 

solution is the most favorable because, 1) the CAP water would directly be applied to the golf 

courses, 2) the high'use consumption golf courses would stop pumping groundwater, and 3) the direct 

&e Of CA), &at& on &e golf course .youl.d e l k a t e  any type of boundwater pumphg in Order'to 

ver, Staff ihdicztid &k cost us= thii CAP water, ev 

. .  
. .  . .  I _  . '  .. . t '  ' 

ougb .&e use of recharge. wells. . 
* . . .. :.. . . 

esha ies  for tfie 'lo&& $-ojcict att *Yer>l'$itlimiaary a;ld';b Le.' .As a-r'&uIi' Staff was 
... . . .  . .  

unable to &e a fial opinion 8s to the reasonableness &d appropriate& of tfie cost estimates. 
-.. . . .  

1s 
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DOCKET NO. W-01656A-98-0577 ET ..- 

According to'SCTA, the foundation of Citizens' proposed plan is to preserve groundwater to 

loid the hams associated with overdrafting an aquifer: HOWCVCT, SCTA opined that Citizens 

mtinues to encourage development within its. certificated . .  a r e a  without - any requiremer,t &at 

:newable resources are provided. ... SCTA recommended the Commission require Citizens to collect 

ie cost oFbuilding . .  CAP infTastructurc to bring water to all new subdivisions. .. 

SCTA opined that Citizens plans to have each golf course designated as a RechargeFacility to 

ccept CAP water in lieu of groundwater. Accor.ding to SCTA, this wi1l:makc Citizcns eligib!e to 

;ceive recharge credits which allow the starer of -CAP water to recover the water at a' later time. 

Lccording 'EO SCTA, recharge credits create thc potential for the entire benefit to be consumed at a 

iter dace. As a result, SCTA asserted the Commission must restrict Citizens' right to dispose of or 

:cover such qedits without express acthority of the Commission. 

The Tzsk Force .- requested the Decision in this matter include the following: 

1. 

.. 
A requirement for Citizens to provide final cost est*atcs for the infrastructure 

required for m e  long-tern plan; 

A requirement for Citizms to provide detailed en@neeng and construction schedules 

for the completion of the long-term plan and to provide quarterly progress reports; and 

hT? express sanction agairrsr. Citizens if iK fails to complete the long-term plan within t 
reasonable time (e.g., 42 months). 

. . .  

2. 

" 
3. 

While t h m  are clearly less costly options, the Task Force has represented there is gencd 

igrccment in the Sun * I  City are? for the Groundwater Savings Proje_ct. f r ~  a result, we will a?provc 

:hc concept of the Groundwater Savings Project and approve the reasonable . .  and prudent cost! 

assocjatcd with the completion of the preliminary desigdupdated cost estimate. .As part of th3: 

desigdcost estimate, we will require Citizens to addrcss: a) the feasibility of a joint facility with thr 

Agua Fria Division including t h ~  timefiafne for any such joint facility; b) the . . .  need for all ma@ . e . :  . .  . I . .  

D E C I S I O N  NO: k a 2 4 3  
- . .  

.. ..._I - .- - . _-..- .". . 
... .. *r . ...-*. . ..- . . .  ... . -.- .. ... ,..-.1,.2 
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DOCKET NO. W-01656A-98-0577 ET AL. ..- 

* .* ' .  * * * * * - t  * * 

Having tonsidered the entire record herein and being fully advised in the premises, the 
. .  :ommission.finds, concludes;. and orders that: . . .  . ... 

* .  ." . . . . . . . . . . . . . . .  .%XNDINGS OF FA- . ". ' . . ' 

. . 1. .On October 1, ,1998, th'e Companies filed with the Conmission an application for 

ipphval of i CAP water utilization. plan and for an accounting order authorizing a groundwater 

:avings fee and T C C O V ~ ~ ~  of defmed CAP expenses. 

. .  

2. ' Citizens is a Delaware corporation engaged in providing wzter and wasttwzter utiiity 

icrvice to 'the public iri'certain podons of Mohave and S k t a  CrUz Counties, Arizonz. 

3. Citizens is in the business of providing public utility water s d c e  in Maricopa County 

.hrough its Agua Fria Division and the Companies. 

4. 

5.  

* CAP was designed 'to deliver surface water to replace mined groundwater. 

1985, Citizens entered into W o  CAP-water subcontracts, with a total CAP 

Llliocation of 17,374 acre'feet. 

6.  One contract was for Sun City Water which included a 15,835 acre-feet CAP 

dlocation and the other was for Agua Fri for a 1,439 acre-feet CAP allocation. 
- 
1 .  In 1995, Sun City Water purchased the municipal water system of the Town of 

Youngtown resulting in Sun City Water obtaining an additional 380 acre-feet CAP allocation for a 

:otal CAP allocation for Citizens of 17,654 acre-feet. 

. 8.' me Commission in becision No: 58750 approved a request by Sun City Water and 

Agua Fria for an accounting order authorizing defaral of CAP water charges for possible recovery of 
. .  

the costs in a future rate proceeding. 
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. 13. The Commission .in Decision No. 60172 det&&qd',that . .  :the de.cision"-o€ Citizegs',to 
. . .  . . . . .  ... 

. i  

. .  
'. . . . . .  L. 

f. . . .. 
..- . - . .  ... . .  

itain allocations of C M  water ??Wi-?,pnjae3lt planniyg decisinn. i. .- , . .-. . . . . .  . .  . .' 
' :Jq. .The: Co,rnmi*on.b .Decision No..':.60172 allowed Citizens .& tonrhnue'% defcr'ciu?.. 

pita1 costs for fime recoWy . . . .  from ratepaym when the CAP allocation has been put. - .  to beneficiel 

;e for 'Ci tiz- ' &payers. 

. . . .  . .*.. . .  

-. . .. ... - y  - . . . .  . .* . .: -. :... ...... .-  
... 

. -  

..- 

. . . . .  . . . . . . . . . . .  -. . . .  4. . . . . . . . .  . . . . . . . .  . '  ..;., . .:. 
.:- -. .. C. . .'.. ..... _. ._. . 

- .  . .  
. . . .  

-. 
.... . .  . . . . .  . .  

.:IS. h e  ... .demand@exir!ing customers is contributing.to thegrou@$Vater .. ' deple~on 'of t&. 

The conscqueq~es of excessive groundwater withdrawal include de,ccrc&:d wate;., 

:vels, diminished watw'quali ty, well failures, increased, pumping costs, and moie. . .  land. 1 subsidence. , 

1.7. ' , The continueh.dqferra1 of CAP, capitai costs wag. subject o a aevklopment ,of a plafi: 
' 

. . .  
.. . .  

- .  

. . .  . =  
pifei, land subsidence, and other environmentai damage.' .- 

. .  
. .16- . .  

- .  ...... . .  _ .  

. .  . .  .... . .  
. . .  

nd date of implementation by December 31,2000. 

15. Subsequent to Decision No. 60177, Ciiizcns faci!itatcd the, creation-.of a com'munity- 

ased CAP Task Force ta answer the questison of how best to use. CAP *ater. .. -. 
19. 

tatement: 

At their first rnecting, the Task Force unanimously. agretd.on.the,follo~,o mission 
.. : . + 

. .  

- .. 
The underlying prbciplc of this cooperative public. plab.nin,o.~process is 
that C A P  water is needed to rn2iintai.n the quality of jife ip Sun Ci&,'Sun. 
City West' and Youngtown'; The mission of the Task F.orce is to devclbp 

Arizona Departqeni of' Water Resources' guidelines. to achieve. ?'safe' 
yield'', &d that d l  be sitpporttd and paid .for by the customers ... Of: SU!I 

After considering the mission statement L d  in&mation received durj;dg the pl@np 

. ,.' 

. . . .  consensus on the. best p l ~ l  for the usc cif CAP ,.water :that.mketk. the. '  

City Water Company and Sun City West Utilities . .  Comp'm-y. . .  
. .  ' 

20. 

recess, the Task Force evaluztcd a numb= of options (including relinquishing Cp$ allocations) and 
. . . . . . . .  

9 ., 3: i' ... . . . . .  ........ ..,. .......... . .'" ..&.' , . -. . . . . . . .  1.2 r . . .  .. 
. . . .  . .*. i . - .  . ..-...>- 4. v.;. *. -.:. . . . . .  ..... . -  . . . .  

Water Difirict .("MwD") .recharge .facility, meets . . . . .  .... thc 
. . . . .  . . . .  . . - :-: . .' : . ._"' .* 

. .  . .  

18 . . . .  

.. 

. .-. 
' .- T: 
. . . . . .  
. . . . .  -. . .  . . .  .e. -. - 
........ . ..- ... .---. - ... ..- 
_.A 4 ..C' .'_ .- i- 

;-'.--A . . .  
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21 I. ' . .  

criteria of "used and usefd". 

c. , The ratepayers would pay for the Deferred CAP Charges. 

. d. . . .  The ratepayers would pay for the Ongoing C A P  Costs, 

. .  * .  

. e. . Thc Long-term !Mution io deliver CAP'water to &e Sun' Cities :hrou& 3 ztok+&ble 
pipelinc, where the water would be used to irrigate golf courses that have historicallyused 

'The Deferred CAP Charges and the On-going CAP Costs would be recovered on a per 

. . . . . . .  ' - . i . .  
'.' . grotindwiiit.. . .  

f. 
household, per month fee for the residcntial customer class. .. . . . .  

' g. The Deferred CAP Charges +rid the On-going CAP' Costs for the commercial cusmmer 

T h e  cunrent monthly al1owmce established by DtVR for Sun City and Sun City West 

class would be recovered based'on'usagt. The fee wouId be assessed p q  1,000 gallons used. 

21. 

s 15,000 an,d 11,000, respectively.. 

22. fhe MWD groundwater savings project and Recharge Project satisfy the requirement 

n Decision No, 60172 'that CAP water must be put to beneficial use prior to recovery from 

:atep ayers . 

23. The Groundwater savings Project wil1 provide direct benefits to the Sun City areas. 

24. %le the xist of CAP water will support the State's water policy goals, CAP water at 

&y cost i s  not necessarily a pnrdent decision. 

COWCLUSIONS 'OF LAW 

1. Citizens is a public S W k e  corporation within the meaning of Article XV of the 

Arizo$a Constitution k h  k.R.S. 8.40-25 0 and 40-25 1. . ' . .  
.. 

2. The Commission has . .  juhsdiction 'over Citizeni .and of the subject matter of the 
. . .  . .  

applications. 

3. * Notice of the application was given in accordance with the law. 

4. . ' Citizzns' decision io obtaii allocations of CAP water was'a prudent planning decision. 

5. approVal of-rate retovny for the 'deforrcd CAP ~is ts '  ikweli 'ii.-thi +ping . . . .  

..,..-. . . . . . . .  .: i. .C'  .....s + - . .  .. . .  . .  
. . . .  . *..? . . .  '. 6. " ' &quiremints of Decision No. 60172 have be& satisfied. &d raie recovq'should 

. . . .  -. .. '. . 
. W l R R  RYmIiW8CCtM n 

. :. . 
. 19 

DECISION NO: 6aaY3 

... . .  
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: approved for the previously approved deferred CAP costs as well as the on-gobg capital and 
.- . . . .  :livery costs.. 

........ 
ORDER. ' : ' .  . .  . . .  . .  

:. . fi IS THEREFORE ,ORDERED that Citizens Utilities Company shall file, within 15 deys 

.om the effective 'date of this Decision, a tariff setting forth the rates and charges as approved herein, 

ilbject to the foilowing conditions: 
. . .  

The deferred CAP costs for both Sun City and Sun City West shall be'updaitd up through 
January 31,2000; 
The deferred CAP costs shall be collected uriiiring Citizens proposed rate design over a 
60 month period; 

0 The deferred CAP costs shdl include a going-fonvard carrying cost of 4.365 percent; 
The deferred CAP costs shall not include any late payment penalties; 

.e The on-going CAP costs shall be estimated based on costs of February 2,2000; and 
0 The on-going CAP costs shall be collected utilizing Citizens proposed rate design. 

IT' IS FURTIER ORDERED that Stpff shall review and approve Citizens Utilities 

:ampany's tariff in order to detemine whether it meets the criteria set forth herein-wd file a 

oemorandum in this Docket within five days fiom the date Sun City Water Company and Sun City 

Nest Utilities Company files the tariffs in this Docket indicating Staffs approval of the tariffs. 

IT IS FURTHER ORDERED that Citizens Utilities Company shall notify its customers of the 

ates and charges authorized hnein and the effective date of same by meass of an insert in its next 

e g u k  monthly billing. 

IT IS FURTHER ORDERED . . .  that Sun . City ._ Water Company and Sun City West Utilities 

3ompany shall file with the Coin~@on within 60 days &om the, effective date of this Decision a 

:opy of the notice it sends to its custorncrs of the new rates and charges. 

9 .  
. .  

.. - .  

IS FURTHER ORDERED that approvaf of the use of CAP-water is conditional upon any 

'%rater cr&t&' not being utilized in a manner that would result in additional . .  groundwater depletion in 

. the ... Sun . Cities' ....... area.+.: . ,: :.....: . ~ .  .,sr...rcJ., ........ * . .  ..-..... - 
..,>-, P.. . ::'-'-.-; . .: . . . . . . . . . .  *: 

.... ..-. . .  . ' !  I 

..,:. T "  

. .  . . . . .  . . . .  ... 
&&f+.C <:.,:,;:.: ... i' . ,. : . .  

this ..... Decision . .. including:. . . .  a} thf,f&$igty . . .  of .a jobt.facility . . . . . .  +thee Agua . . . . . .  ,Fna.Division . . . . . . . .  ililudhgthe . _  '- ...- .. *2 . - .  . . . . .  - . . '  , . .  
.. : , .; - . .  * .---- ..-- . .  

.. 
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. DOCKET NO- W-01656A-98-0577 ET AL. .- 
imefiirne for any.such joint facility; b) the need for ail major elements of its proposed plan (t.g., 

,torage and booster stations); and c) binding commitments 5om golf courses, public and private, and I 
f;e t&s and conditions related thereto., 

IT IS F U ' R W R  . ORDERED that within ' 60 days of the filing of tke prelimhiary 

lesigdupdated cost estimates by Citizens Utilities Company, the Commission's Utilities Division as 

vel] as the mmaining parties shall have 60 days in which to file any 

:o~entslobjectiont/rccommendat~ons regarding the preliminary desigdupdated cost estimates, 

c 

.I 0 C..  

IT FURTHER ORDERED that Citizens Utilities Company shail within 30 additional days 

ile any response to the filings of Staff and other parties. 

IT IS FURTHER ORDERED that the Hearing Divisioi shall within another 30 days set the 

natter for hearing or submit a recommended Opinion and Order for Commission consideration. 

IT IS 'FURTHER ORDERED that this Decision shali become effective inqediately.' 

BY ORDER OF THE ARIZONA CORPORATION COMMISSION. . 

. .  

' IN WITNESS FVKEREOF, I, BRlAN C. McNEIL, Executive 
Semtary of the Arizona. Corporation Commission, have 
hereunto set my hand and caused the official seal of the 
Commission to be afExed at the Capitol, in the City of Phoenix, 
this ,& day 0 ~ 0 0 0 .  

. 

. "  . 
. :',: .'. ,. 

' -. 
I .. 
, -  ... 
, .+I 
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ERVICE LIST FOR: SUN CT?"y WATER COMPANY and SUN CITY 
WEST UTILITES COMPANY 

. .  
)OCKETNOS.: ' W-Ol656A-98-0577 and SW-02334A-98-0577 

kiig Mvks 
XTIZENS UTILITIES COMeAMl . 
!901 N. Central Avenue,'Suite 166b.''' ' ' . ' 

'hoenix, Arizona 850 12 

ott S. Wakefield 
JCO 
i 2 8 ' ~ .  ceptra~ AVC.. Suite 1200 
rocnix, Arizona 85004 

. .  

iul R. Michaud 
:ARTINEz & CURTIS 
rl2 N. Seventh S.treet 
iocnix, Arigoria 85006-1090 
ttomeys for sun City ~ a x p a y a  *&sociation 

. .  
.. TaIter W. Meek 

UIA 
100 N..Central Avenue, Suite 210 
hoe&,'Arizona 85004 

lilliam G. Bcyer 
)EYER, McNIAEON & LaRUE 
0448 W. Coggins, Suite C 
un City, h o n s  85351 
Lttorneys for CAP Task Force 

Lobert Mttli, Staff Attomiy 
.EGAL DIVISION . 
200 W. Washington Street 
'hocnix, Arizona 85007 

.yn'Fann& chief CO*SCl 

2 2  

. . . .  

r . . .  
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CENTRAL ARIZONA PROJECT 
TECHNICAL ADVISORY COMMITTEE 

MEETING HIGHLIGHTS 

JUNE 5,2000 

TAC Members in attendance: 

Jim Sander, Briarwood Country Club 
Ernie Miller, Palmbrook Country Club 
Jerry Swintek, Recreation Centers of Sun City 
John Powell, Recreation Centers of Sun City 
Dess Chappelear, Recreation Centers of Sun City West 
Bob Jones, Recreation Centers of Sun City West 
Paul White, Sun City Homeowners Association 
Jay Blackburn, Sun City Country Club 
Raymond Dare, Sun City Taxpayers Association 
Bob McCurdy, Property Owners and Residents Association 

TAC members not in attendance: 

Donald Needham, Town of Youngtown 
Jeff Schuld, Hillcrest Golf Club 

Others in attendance: 

Jim Irvin, Arizona Corporation Commission 
Bruce Ellinson, Daily News Sun 
Patrick Black, Arizona Corporation Commission 

After asking for a moment of silence to remember fallen soldiers in World War 11, Ron 
Jackson, Engineering Project Manager for the Sun CitiesrYoungtown Groundwater 
Savings Project, briefly summarized Commission Order No. 62293. Specific to the TAC, 
the Order requires Citizens to prepare a preliminary desigdupdated cost estimate for the 
Groundwater Savings Project. The study is required to (1) analyze whether or not a joint 
project with the Agua Fria Division is feasible, and (2)  assess the need for all the major 
components identified in the Task Force’s original cost estimate. 

After explaining the parts of the Order applicable to the TAC, Mr. Jackson described the 
roles of the various parties involved in the TAC process. 

-1- 
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Citizens Water Resources. Citizens is responsible for the final study. As a part of the 
study, Citizens is responsible for managing and paying for the consultants used to prepare 
the study. Citizens is also responsible for managing the TAC process. 

HDR Engineering, Inc. HDR is the engineering firm hired by Citizens to conduct the 
analysis required by the Commission Order. HDR is responsible for presenting its 
findings at TAC meetings. HDR is also responsible for preparing the final report and 
meeting summaries. 

BJ Communications. BJC is responsible for planning and organizing the TAC meetings. 
BJC is also responsible for preparing and distributing meeting agendas, as well as 
distributing meeting summaries. 

TAC Members. TAC members are representatives of community organizations and golf 
courses. These individuals were selected by their respective organizations and are 
expected to attend TAC meetings, review the materials provided to the TAC, make 
comments and communicate information back to their respective organizations. 

In addition to these parties, the public is invited to share thoughts and ask questions. 

Mr. Jackson told the TAC that future meetings will be held in the same room, Hoover 
Room, at the Bell Recreation Center Library starting at 2:OO p.m. on the following days: 

Monday, June 19,2000 
Friday, July 7,2000 
Monday, July 17,2000 

Mr. Jackson then turned the meeting over Mr. Dave Buras, Project Manager with HDR 
Engineering, Inc. Mr. Buras began by explaining how this and future meetings will 
address the engineering aspects of the project. He explained that today’s meeting will 
focus on the work affecting the north area. This work includes the conveyance of the 
water from the CAP aqueduct to the Sun CitiesrYoungtown area. Mr. Buras explained 
that at the second meeting, the TAC would discuss the Sun City West distribution system 
and at the third meeting the TAC would discuss the Sun City distribution system. The 
TAC is planned to meet one additional time to conclude the work product. 

Mr. Buras explained the structure of this meeting indicating that he would present the 
information in a logical manner. He would pause at appropriate times and take 
comments from TAC members. At the end of the meeting, he would then open the 
meeting up for public comment. 

Mr. Buras began by describing the purpose of the north area part of the project. He told 
the TAC that the distribution system in the north area was strictly to convey the CAP 
water from the CAP aqueduct to the Sun CitiesrYoungtown area. He described three 
alternatives for bringing the water from the CAP aqueduct to the Sun CitiesNoungtown 
area. 

-2- 
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1. Divert the CAP water using an existing turn-out structure at Lake Pleasant Road, 
convey the water through a pipeline down existing right-of-way along Lake Pleasant 
Road to a point roughly adjacent to the existing waste water treatment plant. The 
pipeline would then turn due west until it reached the water campus. 

2. Divert the CAP water using an existing turn-out structure at the confluence of the 
Beardsley Canal and the CAP aqueduct. From here, the water will be conveyed 
through an open canal to one of two locations directly north of the water campus. 
From this point, the water would be piped from the Beardsley Canal to the water 
campus. 

3. Divert the CAP water using an existing turn-out structure at the confluence of the 
Beardsley Canal and the CAP aqueduct. The water would be diverted from the 
Beardsley Canal at a turn out to Sun City West's non-potable distribution system. 
From here the water would be conveyed either through a dedicated pipeline across 
Sun City West to the water or campus or through Sun City West's existing non- 
potable distribution system. 

In total, Mr. Buras presented five routes for bringing the CAP water to the Sun 
Cities/Youngtown area. Mr. Bob Jones with the Recreation Centers of Sun City West 
indicated that he was aware that Citizens was considering using the Recreation Centers' 
non-potable distribution system to convey the CAP water to the water campus. He 
indicated that this would not be possible for operational reasons. Moreover, he indicated 
that he had sent a letter to Ray Jones informing Citizens that the Recreation Centers' 
facilities could only be used to convey CAP water and effluent from east to west and not 
the other way around. 

Mr. Buras then opened the discussion up for specific comments from TAC members. 
One TAC member wanted to know what purpose the waste water treatment facility 
played in the project and what benefit is derived. Mr. Buras responded saying that the 
treatment plant is not a part of the project. The treatment plant is simply a large property 
already owned by Citizens where the Groundwater Savings Project could bring the CAP 
water temporarily before it would be fed further south and west to the communities. Any 
storage, booster pumps or other equipment or facilities can be located at the water 
campus. The advantage of doing this is that the project would not have to incur the 
expense of buying additional property. 

Another TAC member asked about evaporation on the options requiring the use of the 
Beardsley Canal. Mr. Buras indicated that there are sigmficant losses on the Beardsley 
Canal and the cost of those losses is incorporated into the analysis for determining which 
alternative is best. Mr. Buras indicated that he would addresses this issue later in the 
presentation. Mr. Buras also indicated that in addition to losses, the project would also 
incur wheeling charges fi-om the Maricopa Water District, the irrigation district that owns 
the Beardsley Canal. 
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Another issue raised by several TAC members was whether or not the pipeline would be 
constructed to include surplus capacity that could be used in the future if additional CAP 
water is acquired. Mr. Buras responded that the pipeline is being designed to convey the 
6,561 acre-feet of CAP water currently under subcontract by Citizens. The pipeline will, 
however, be operated to meet certain peak demands. Mr. Buras indicated that it might be 
possible to move additional amounts of water during shoulder months assuming demand 
existed to receive the supply. 

One TAC member asked if we considered an option that included sharing facilities with 
Agua Fria. Mr. Buras indicated that the last two options that would bring the CAP water 
to the intersection of the Beardsley Canal and Grand Avenue essentially represent the 
“shared” alternative since Agua Fria would take its CAP water through the Beardsley 
Canal to at least this point. Under these alternatives, none of the costs incurred by Sun 
City or Sun City West could be placed onto Agua Fria. 

Another issue raised by TAC members was the quality of the CAP water and what would 
need to be done to treat the CAP water before it could be used to irrigate the turf on the 
golf courses. Mr. Buras indicated that this issue will be addressed by Chip Howard, who 
is a turf irrigation specialist. These issues will be addressed at future meetings. 

After taking comments and questions from TAC members, Mr. Buras then explained the 
criteria used by the engineers to evaluate the alternatives. The following criteria was 
considered: 

Major Cost (Capital and Annual) 
Right-of-way availability 
Environmental Issues 
Gravity Flow Opumping and Storage requirements) 
Ownership and Control 
Achieving the Goal of Groundwater Savings 

One TAC member asked if the project would require the construction of a pipeline under 
the Agua Fria River. Mr. Buras explained that the existing Sun City West non-potable 
distribution system would be used to cross the Agua Fria. 

TAC members asked how HDR decided on the size of the pipeline. Mr. Buras explained 
that the pipe must be sized to carry the needed volume of water at an acceptable velocity, 
ideally around 5 feet per second for a project like this. He explained that the water will 
move at higher volumes in the summer than in the winter. The engineers are attempting 
to model optimum continuous flows to smooth out the demand curves in order to make 
the pipeline smaller. In running their analyses, they determined that a 30-inch pipe was 
too large and a 21-inch was too small. As such, they settled on a 24-inch pipe. 

One TAC member asked whether the losses charged by the Maricopa Water District 
(MWD) would vary over time. Mr. Buras indicated that MWD could change its policy 
on losses. This number could increase or it could decrease based on a number of factors. 

-4- 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Another TAC member commented that he was concerned that the Arizona Corporation 
Commission is mandating this study. He indicated that the work seemed to be repetitive 
of the work already conducted by the CAP Task Force. 

A TAC member asked how much water would be delivered to the water campus each 
day. Mr. Buras responded saying 34 acre-feet per day would be delivered. 

Another TAC member asked out of what type of material the pipeline would be 
constructed since the type of material would dictate whether the pipeline could be used 
for potable or non-potable purposes. Mr. Buras responded saying that the pipeline will 
likely be either ductile iron or concrete. They are still looking at the advantages and 
disadvantages of each. As to the end use, Mr. Buras indicated that since the pipeline will 
be pressurized, the material selected will be suitable for potable and non-potable 
purposes. 

One TAC member asked about holding pond capacity for emergencies. Mr. Buras 
indicated that the golf courses have holding capacity as part of their normal operations. 
Some courses have more holding capacity than others. The engineers have not assumed 
additional emergency holding capacity. 

After the second question and answer period, Mr. Buras compared each of the five 
alternatives with the criteria used to evaluate each option. This analysis showed the 
alternative where the CAP water would be conveyed fiom west to east in Sun City West 
non-potable pipeline was not feasible fiom an operational perspective. The other options 
were ranked and the first alternative, the pipeline running down Lake Pleasant Road (also 
the option recommended by the CAP Task Force), prevailed. 

One TAC member questioned the costs presented by HDR indicating that the costs 
seemed too low. Mr. Buras indicated that the costs presented today just included the 
costs to bring the CAP water to the water campus. The next two meetings with address 
the additional costs. 

Another TAC member asked at what point the golf courses take control of the CAP 
water. Citizens indicated that the courses will take control of the water when the water is 
discharged into the location specified by the golf course operators primarily where the 
wells currently discharge water into the irrigation system. 

After the TAC members had completed their questions and comments, Mr. Buras then 
opened the meeting up to public comment. 

One member of the audience asked if the pipeline would be cement lined and provide for 
cathodic protection. Mr. Buras responded saying that ductile iron pipes are lined to 
protect against corrosion. He indicated that the engineers were still evaluating the need 
for cathodic protection. 
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Another member of the audience asked what the difference in elevation is Erom the CAP 
canal to the water campus. Mr. Buras indicated that it was approximately 300 feet. 

A member of the public questioned the costs associated with wheeling CAP water 
through the Beardsley Canal asking if the costs should be adjusted to take into account 
inflation. Mr. Buras indicated that the engineers used a simplistic approach to 
determining the cost of wheeling. They assumed a conservative $30 per acre-foot but did 
not include inflation or present value. Mr. Buras indicated that they expect the figure to 
change, but in today’s dollars it would be roughly $200,000 per year. 

Another member of the public asked why the pipeline is not constructed to take into 
account all the growth that is planned along Lake Pleasant Road. If it was, then perhaps 
the project could be commonly shared cost. 

A member of the public explained his desire to have some guarantee from Citizens that 
golf course grass would continue to remain green and would not be killed by the CAP 
water. 

Commissioner Jim Irvin elected to make comments during the public comment period. 
Mr. Irvin complimented the engineers on the quality of their presentation and offered the 
following suggestions. In estimating the cost to wheel water from MWD, the analysis 
uses the highest possible costs. This is not realistic. Mr. Irvin suggested that more 
realistic values be used. In addition, Mr. Irvin cautioned the engineers to review the 
Commission’s order. The Commission did not mandate that Citizens consider 
alternatives to bringing the CAP water to Sun City and Sun City West. The Commission 
instead ordered Citizens to consider a joint project with Agua Fria. Mr. Irvin suggested 
that the analysis at a minimum must consider ajoint project. Finally, Mr. Imin suggested 
that the engineers consider a broader view and consider the possibility of a regional 
project that would serve the entire west valley. 

In addition to these comments, Mr. Irvin took exception to comments made by TAC 
member, John Powell, regarding the Commission requiring additional study of the option 
recommended by the CAP Task Force. Mr. Irvin commented that the Commission’s job 
is to protect the residents of Sun City, Sun City West and Youngtown, not the golf 
courses. Mr. Irvin cited, as an example, that the Task Force’s recommendation was 
originally estimated to cost $30 million. Due to Commission efforts, this cost was 
reduced to $15 million. When Citizens presented this concept to the Commission, 
according to Mr. k i n ,  there were no hard costs presented. The purpose of the study 
required by the Commission is to prepare more realistic costs before construction begins. 

Mr. Irvin also raised some concerns about the continuing lack of contracts between 
Citizens and the Recreation Centers. Finally, Mr. Irvin expressed concern about 
Citizens’ water properties being sold to American Water Works Company. He indicated 
that new ownership can raise numerous issues that may affect the project. 
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When Mr. Irvin concluded, Mr. Powell commented that the Sun Cities/Youngtown 
Groundwater Savings Project was estimated at $15 million by the Task Force and the 
Commission did not decrease the cost of the project by 50%. 

Concluding these remarks, Mr. Jackson thanked everyone for attending and adjourned the 
meeting at 3:20 p.m. 
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CITIZENS WATER RESOURCES 
GROUNDWATER SAVINGS PROJECT 

TECHNICAL ADVISORY COMMITTEE 

Meeting No. 2 Summary 

Meeting Date: June 19,2000 
Meeting Time: 2:OO p.m. 
Meeting Location: Bell Recreation Center Library, Hoover Room 

TAC Members in attendance: 

Ernie Miller, Palmbrook Country Club 
Jerry Swintek, Recreation Centers of Sun City 
John Powell, Recreation Centers of Sun City 
Dess Chappelear, Recreation Centers of Sun City West 
Bob Jones, Recreation Centers of Sun City West 
Gene Zylstra (for Paul White), Sun City Homeowners Association 
Raymond Dare, Sun City Taxpayers Association 
Bob McCurdy, Property Owners and Residents Association 
Donald Needham, Town of Youngtown 
Jim Trikoff (for Jay Blackbum), Sun City Country Club 

TAC Members not in attendance: 

Jim Sander, Briarwood Country Club 
Jeff Schuld, Hillcrest Country Club 

Others in attendance: 

Bruce Ellinson, Daily News Sun 

1. Ron Jackson (Citizens Water Resources) provided a brief project overview and 
introduce the project team members in attendance. The Technical Advisory 
Committee (TAC) members in attendance introduced themselves. A sign-in sheet 
was routed and the general public was asked to sign in but was informed it was not 
mandatory. The list is attached. 
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2. 

3. 

4. 

Terri Sue Rossi (Citizens Water Resources) provided an update on the status of the 
Golf Course Agreements. Draft Agreements developed and reviewed by the various 
golf courses. Initial comments were received from the golf courses and those 
comments are currently being discussed and addressed. 

Dave Buras (HDR Engineering, Inc.) provided an overview of the presentation. This 
presentatiodmeeting was the second of four scheduled meetings. The purpose of 
the meeting was to address those aspects of the Sun City West (SCW) Area 
Distribution System. 

Chip Howard (TurfScience, Inc.) presented issues related to the delivery of CAP 
water to the golf course lakes and the quality of CAP water as it relates to turf 
irrigation and maintenance. 

a. To meet the objective of the GSP, the complete system should be capable of 
delivering the full CAP allocation to Sun City and Sun City West. 

b. The SCW allotment is 2372 acre-feet/year. 

c. Irrigation demand varies widely throughout the year. For SCW, the ratio of peak 
month (Jul) to minimum month (Dec or Jan) is approximately 9.0. The peak daily 
SCW demand is 33 acre-feet/day. 

d. During high demand months, groundwater pumped from wells will have to be 
used to supplement the CAP allocation. 

e. Design objectives for proper lake management includes: 

e 

e 

e 

System should deliver a portion of the capacity to each facility. 
System should maximize operational efficiencies. 
System should allow lake levels to be maintained within acceptable limits. 

f. To maximize system efficiency during peak demand periods, requires continuous 
flow in the transmission main at the maximum rate throughout a 24-hour period. 
Under this maximum flow scenario, there are several issues worth noting: 

e 

e 

e 

Delivery must be pre-planned and coordinated. 
Not all facilities will receive flow simultaneously. 
A system coordinator must ensure the successfbl integration for the 
various separate deliveries. 
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I g. Several delivery categories were presented: 

0 

0 

0 

Nighttime Deliverykligh Priority - This includes those courses with large 
lake areas. 
Nighttime DeliveryLower Priority - This includes those courses with lake 
areas not as large. 
Daytime Deliverymigh Priority - This includes those courses that have 
decorative water features (creeks) that currently use well water and must 
have a supply of water during the day for the water feature. 

Buffer Delivery - This includes large lake areas and can be used to fill in 
the flow gaps in the integrated delivery program. 

0 Daytime DeliveryLower Priority - 
0 

h. Flow to the lakes will be controlled via an electronic flow control valve installed 
in a buried vault. A flow meter will also be installed in the vault. SCADA 
(Supervisory Control and Data Acquisition) equipment will be installed adjacent 
to the vault. 

i. Average pH levels of groundwater and CAP water are as follows: 

0 SCW Groundwater = 9.3 
0 CAP Water = 8.5 

The pH of 8.5 is preferable for turf irrigation. 

j. Salinity in the CAP water is higher than that of groundwater. While salinity is 
undesirable in most cases, it is relatively easy to manage. This is done through 
the application of excess water to leach salts out the bottom of the root zone. If 
only CAP water was used to irrigate the turfthroughout the year, approximately 
1.8 inchedyear of excess CAP water would have to be applied (when compared to 
groundwater). In this case, since groundwater will be used to supplement the 
demand, approximately 1 inch/year of excess water will be required. 

k. The City of Scottsdale has been irrigating golf course turfwith raw CAP water in 
the north Scottsdale area for approximately eight years. Seven courses that 
receive the CAP water were contacted to discuss their experience. All seven 
reported neutral or favorable experience. 
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5. Mike Heaton (HDR Engineering, Inc.) presented the results of evaluating the SCW 
delivery system. 

a. The existing pipeline network in SCW was constructed in the early 1980s. 
Ranging in size from 12 to 20 inches, its general system capacity is between 5 and 
7 CFS. Originally, the piping network was intended to deliver effluent from the 
SCW WWTP to the various golf courses. However, since the golf courses have 
always used groundwater, the piping network has historically been used to move 
groundwater between courses. 

b. To evaluate the existing piping system’s ability to convey the CAP water, HDR 
incorporated a computer model (Kentucky Pipe). The model is “built” based on 
existing as-built plans and considers such things as golf course demands and flow 
input to the network. The computer model can generate output that shows the 
flow rate in each pipeline as well as the pressure at various locations of the piping 
network. 

c. The results of the modeling effort showed that the existing SCW system could be 
used to deliver the CAP water. 

6. During the question and answer period, questions were first fielded from the TAC, 
after which it was open to the floor. The following summarizes the questions and 
answers. 

a. Q: During the low demand winter months, will all irrigation water be CAP water? 
A: Yes 

b. Q: What impact will this have on the turf? 
A: The project team responded in accordance with Items 4j and 4k of these 

meeting notes. 

c. Q: Will the CAP water (salinity) kill fish in the golf course lakes? 
A: No 

d. Q: How can the system accomplish the delivery of reclaimed water and CAP 

A: Will require further investigation. The project team will report back. 
water? 

e. Q: Will the antenna be an eye sore and will it be subject to vandalism? 
A: No 
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f Q: If CAP water must still be supplemented with groundwater, what happens if 

A: That consideration is not a part of the project scope. 
groundwater supply goes away in the fbture? 

g. Q: Why were the expansion courses not included for consideration in receiving 

A: Maricopa County requires that they use effluent only (in lieu of groundwater). 
CAP water? 

h. Q: Why not oversize the pipe so all flow can be delivered during the night? 
A: Not cost effective 

i. Q: Was the SCW delivery system originally sized for five courses? 
A: It was sized to deliver the maximum expected effluent, which was 5 to 7 CFS. 

j. Q: Will operation costs consider the lower electrical costs of delivering flow at 

A: Yes, whenever feasible. 
night or in the winter months? 

k. Q: Will the computer model allow for the flow of effluent from the SCW WWTP 
to the expansion courses along with the CAP water (i.e. co-mingling)? 

A: This requires further investigation. The model will allow but the existing 
system may not. 

1. Q: Why not oversize the pipe in the event that additional allocations become 

A: This is not consistent with the ACC order and there are no apparent allocations 
available in the future? 

available. 

m. Q: Can the project team investigate the possibility of over-sizing the pipe? 
A: See above Q and A. 

n. Q: Who controls flow at the CAP turnout structure? 
A: System control will be downstream of turnout structure and will be by Citizens 

Water Resources. 

0. Q: Does the system consider any storage capacity at the SCW WWTP? 
A: System delivers entire allocation without requiring storage. 
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CITIZENS WATER RESOURCES 
GROUNDWATER SAVINGS PROJECT 

TECHNICAL ADVISORY COMMITTEE 

Meeting No. 3 Summary 

Meeting Date: July 7,2000 
Meeting Time: 2:OO p.m. 
Meeting Location: Bell Recreation Center Library, Hoover Room 

TAC Members in attendance: 

Ernie Miller, Palmbrook Country Club 
Jerry Swintek, Recreation Centers of Sun City 
John Powell, Recreation Centers of Sun City 
Bob Jones, Recreation Centers of Sun City West 
Gene Zylstra (for Paul White), Sun City Homeowners Association 
Raymond Dare, Sun City Taxpayers Association 
Bob McCurdy, Property Owners and Residents Association 
Donald Needham, Town of Youngtown 

TAC Members not in attendance: 

Jim Sander, Briarwood Country Club 
Jeff Schuld, Hillcrest Country Club 
Dess Chappelear, Recreation Centers of Sun City West 

Others in attendance: 

Bruce Ellinson, Daily News Sun 
Bill Mundell, Arizona Corporation Commission 

1. Ron Jackson (Citizens Water Resources) provided a brief project overview of the 
project. A sign-in sheet was routed and the general public was asked to sign in but 
was informed it was not mandatory. 

2. Dave Buras (HDR Engineering, Inc.) provided an overview of the presentation. This 
presentatiodmeeting was the third of four scheduled meetings. The purpose of the 
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meeting was to address those aspects of the Sun City (SC) Area Distribution 
System. 

3. Mike Heaton (HDR Engineering, Inc.) presented information on the Cybemet model, 
pipe sizes, CAP flows and distribution system costs. 

a. 

b. 

C. 

d. 

e 

The Sun City distribution system delivers to Recreation Center courses with pipes 
ranging from 12"-24" with a capacity of 4,000-5,000 gpm. 

Maps showing approximate delivery routes through streets and golf courses were 
presented. 

The system was designed using Cybemet which is based on the Kentucky Pipe 
Model. It models multiple pipe and node systems and allows for varying 
demands over a 24 hour period. Input for the model included golf course 
demands, available CAP allotment and proposed system geometry. The output 
provided delivery rates at reservoirs, pressures at the delivery points and flow in 
each pipeline. The pipeline was designed to accommodate 20% overflow. 

Results so far indicate the allotted water for Sun City can be completely used by 
the Recreation Center courses. The preliminary estimate for the pipe system is 
$8,230,000, the control system is $720,000 for a total of $8,950,000. 

During the question and answer period, questions were fielded from the TAC. 
The following summarizes the questions and answers. 

Q: Is there a delivery to North Golf Course? 
A: Yes. A 12" pipe is provided. 

Q: Should Quail Run golf course be included since it is desert landscaped and 
has a small lake? 

A: The size of the lake is not as important as the acreage that it feeds to use all the 
allotted water. Quail Run will be investigated to determine if to be included in 
the system. 

Q: Should Maricopa Lake be included in the system? 
A: Since the demand is low and the water replaces evaporated water the lake will 

be removed fi-om the system. 

Q: Is CAP water ok for wildlife in the golf course lakes? 
A: The CAP water will not hurt the wildlife. 
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Q: Will gravity flow work for the system? 
A: The elevation at the tie to the CAP is high enough that a gravity system will 

work. 

Q: Why is there such a difference in going from the 24" pipe to the 16" pipe? 

A: The pipes were sized based on the demands for the golf courses and the 
Why can't you use a 20" pipe? 

elevation at which each has to be delivered. Downsizing to a 20" pipe at the 
beginning of the system will increase flow velocity and friction losses and 
decrease the hydraulic grade line. It may lead to increasing pipe sizes at the 
end of the system to allow for delivery. The design team will investigate to 
determine if the pipe size can be reduced. 

Q: The cost is for the whole project predicted to be over $15,000,000? What is 
being down to reduce costs? 

A: The system is required to optimize CAP usage in Sun CitylYoungtown and 
cost. Optimal pipe routes and sized are being investigated to distribute the 
allotted CAP water. The costs presented are preliminary and include 
contingencies that will be removed as the cost becomes further refined. 

4. Chip Howard (TurfScience, Inc.) presented issues related to the delivery of CAP 
water to the golf course lakes and the quality of CAP water as it relates to turf 
irrigation and maintenance. 

a. To meet the objective of the GSP, the complete system should be capable of 
delivering the full CAP allocation to Sun City and Sun City West. 

b. The SC allotment is 4,189 acre-feetlyear. 

c. Irrigation demand varies widely throughout the year. The peak daily SC demand 
is 41 acre-feetlday. CAP can deliver approximately 47% of the to demand. 

d. During high demand months, groundwater pumped from wells will have to be 
used to supplement the CAP allocation. 

e. Design objectives for proper lake management includes: 

e 

e 

e 

System should deliver a portion of the capacity to each facility. 
System should maximize operational efficiencies. 
System should allow lake levels to be maintained within acceptable limits. 
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f. To maximize system efficiency during peak demand periods, requires continuous 
flow in the transmission main at the maximum rate throughout a 24-hour period. 
Under this maximum flow scenario, there are several issues worth noting: 

e 

e 

e 

Delivery must be pre-planned and coordinated. 
Not all facilities will receive flow simultaneously. 
A system coordinator must ensure the successful integration for the 
various separate deliveries. 

g. Several delivery categories were presented: 

e 

e 

e 

Nighttime Deliverymigh Priority - This includes those courses with large 
lake areas. 
Nighttime DeliveryLower Priority - This includes those courses with lake 
areas not as large. 
Daytime Deliverymigh Priority - This includes those courses that have 
decorative water features (creeks) that currently use well water and must 
have a supply of water during the day for the water feature. 

Buffer Delivery -This includes large lake areas and can be used to fill in 
the flow gaps in the integrated delivery program. (Dawn Lake and 
Viewpoint Lake) 

e Daytime DeliveryLower Priority - 
e 

h. Flow to the lakes will be controlled via an electronic flow control valve installed 
in a buried vault. A flow meter will also be installed in the vault. SCADA 
(Supervisory Control and Data Acquisition) equipment will be installed adjacent 
to the vault. 

i. Salinity in the CAP water is higher than that of groundwater. While salinity is 
undesirable in most cases, it is relatively easy to manage. This is done through 
the application of excess water to leach salts out the bottom of the root zone. If 
only CAP water was used to irrigate the turf throughout the year, approximately 
1.8 inchedyear of excess CAP water would have to be applied (when compared to 
groundwater). In this case, since groundwater will be used to supplement the 
demand, approximately 1 incldyear of excess water will be required. 

j. The City of Scottsdale has been irrigating golf course turf with raw CAP water in 
the north Scottsdale area for approximately eight years. Seven courses that 
receive the CAP water were contacted to discuss their experience. All seven 
reported neutral or favorable experience. 
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k. During the question and answer period, questions were fielded from the 
TAC. The following summarizes the questions and answers. 

Q: During the low demand winter months, will all irrigation water be CAP water? 

A: Yes. There will be no effect on wildlife. 
What impact will this have on the wildlife? 

Q: How was the water budget for each course derived? 
A: The historical annual demand for the past 6 years was averaged and then 

broken down by a computer program to determine the water usage for each 
month. 

Q: What is needed for control of the system? 
A: An operator will be needed to supervise the system and to provide for override 

control. Assumed at this time to be a Citizens Utility employee. 

Q: US Agriculture Department states 7" is to be used for leaching. Why are you 

A: 7" is an overestimate and previous experience in Phoenix area provides data 
suggesting 1 "-2"? 

showing 1"-2" will solve problem. The design team will check with agriculture 
department. 

Q: Will there need to be treatment for the CAP water? 
A: No treatment is necessary. A trash rack / screen will be provided at the tie to 

the CAP to remove large obstacles. 

Q: Will you look at the overall system to remove Quail Run and Maricopa Lake 

A: Yes. The design team will investigate. 
to reduce pipe costs? 

5.  Ron Jackson announced the next TAC meeting will be postponed to August and the 
committee will be informed of the new date. 

6.  Questions were opened to the floor. The following summarizes the questions and 
answers. 

Q: Were the alternatives for using just the courses north of Grand Avenue or 
including all courses aecreation Center and Country Club) investigated? 

A: Yes those were considered however, the system is to use the allotted CAP 
water in all of Sun City and not just north of Grand Avenue to protect from 
subsidence. The second alternative was also investigated however, the system 
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will not work without the Recreation Center usage and they have requested a 
exclusive contract. 

Q: Who is paying for the CAP water? 
A: The Citizens Utilities customers are paying for the CAP equally. The cost of 

the pipeline will be assessed to the Citizens Utilities customers of the 
community for which it serves. The final determination will be made by the 
ACC after operational. 

Q: What will happen if there is a power failure? 
A: The valves used for delivery have a fail-safe mode and will close if required. 

Q: Is there to be effluent in this system? 
A: No. 

Q: If effluent was added in the future what would need to be done? 
A: No change to the distribution system would be required. 

Q: How will the CAP salt content affect the courses? 
A: If the salt content is increased it is a deficit that must be managed. Leaching 

will need to occur however, the CAP water will not be much more of a deficit 
that the groundwater already is. 

Q: Concern about the postponing of the next TAC meeting until after the report 

A The meeting was postponed to provide time to the engineers to complete the 
has been submitted to the ACC. 

report. After the ACC receives the report there will be a 6 month review period 
for the community to voice concerns and make changes. 

Q: Can you release facts before the report is submitted? 
A: Citizens can not release the report prior to the ACC review. Dr. Howard or Mr. 

Buras may be contacted for information prior to that time. 

Q: Use of CAP water south of Grand Avenue is important since it helps 
Youngtown's drinking water, prevents future subsidence and fissures. A 
pipe could be constructed to dump water in the Agua Fria at less cost but that 
would not use the CAP water as effectively. 

8. The meeting adjourned at 4pm. 

F:\0009 1039 Groundwater Savings\TAC MtgsWeeting No. 3 Summary.doc Page 6 of 6 
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Appendix C 
Letter from Recreation Centers 

of Sun City West 



RECREATION CENTERS OF 

19803 R.H. JOHNSON BOULEVARD 

SUN CITY WEST, INC. 

SUN C I N  WEST. ARIZONA 85375-4498 

May 5,2000 

E -----_-------- 
Mr. Ray Jones 
General Manager 
Citizens Water Resources 
P.O. Box 1687 
Sun City, AZ 85372 

RE: Citizens use of existing distribution piping 

Dear Mr. Jones: 

602-584-2050 FAX 602-584-2349 

In response to your inquiry regarding the use of existing pipes that connect our golf courses Desert 
Trails and Deer Valley to the sewage treatments for the purpose of moving CAP water eastward 
toward Sun City, we, the Governing Board of Sun City West Recreation Centers object to this use. 

This objection is based on the need to use effluent water for the above named golf courses. We 
believe ADWR will require this in the near future. Also, we have four golf course wells that have 
GIU permits that expire in 2005. This expiration will further increase the need for effluent water 
which must move from east to west and not west to east, the proposed direction movement of the 
CAP water. 

Sincerely, 

Richard A. Catlin, President 
Governing Board of Sun City West 

. .  . -  

. .  *- .. 
a . .. 

. .  

CC: sun City West Water Committee 

Joned5 -4-00 
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Jun 12 03 03:41p Environmental Services (6231 214-2511 

Water Analysis 

pH : 
ECS : 

T. 0. S. : 
Suspencied Solids : 

Tuadity : 

Element 
Ammonia N : 

Nitrate N : 
Sulfate S : 

Phosphate : 

Patasslum : 
Calcium : 

Magnesium : 
Sadiurn : 

Chloride : 

9.5 
0.356 mScm 
178 @pm) 

41 msn 
36 NTU 

carbonates: 
Bicarbonates : 

iota1 hardness : 
SAR. : 
R.S.C. : 

LLP. per acre& of 
water used. 

7.0 
5.4 

43.2 
t 0.4 

7.6% 21 -6 
16.2% 45.9 
10.5% 29.7 
65.7% 186.3 

59.4 

Ibs per 9,000 

0.2 

0.P 

1.0 

0.4 

0.5 

l .7  
0.7 

4.3 
IA 
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Jun 12 CIC G:3:4!p Envi-onmentsl Services I6231 214-251 1 

3 

Water Analysis 

pH : 
€29.  

T.  D. S. : 
Sispended Solids * 

Turbidity : 

Element 
Ammonia N : 

Nimte N : 
Sulfate s : 

Phosphate : 

Potassium : 
Calcium : 

Magnesium : 
Sodium : 
Chloride : 

Test Results 

3.3 @pm) 

2.0 (ppmj 

18.0 -1 

10.3 @pn) 

4.0 tppm) 
24.0 (ppm) 

14.0 
53.0 @pml 

23.0 (ppn) 

Carbonates : 0 msn 
Bicarbonates : 78 rng 

Total hardness : 362 (ppn)cacu3 
SAR.:  2.1 me@ 
R.S.C. : 0.0 me@ 

P. 3 

Lbs. per ocrefr. of 

mater used, Ibs per 1,000 

8.9 0.2 

5.4 Q.? 

48.6 f . f  

27.8 0.6 

4.2% 10.8 0.2 

25.3% 64.8 1.5 

14.7% 37.8 0.9 

55.a 143.1 3.3 
621 7.4 
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Jun 12 00 03:41p Enuironnental Services (6231 214-2511 P -  4 

I rrioation Water 

h 

pH : 9.2 
ECS : 490.000 m w m  

T. D. s. : 
Suspended Sofids : 

Turbidity : 

Element 
Ammonia N : 

Nitme hi : 
sui€& s . 

Phosphate 

Potassium. 
cdcjurn : 

Magnesium : 
Sodium : 
Chioride : 

Carbonates : 8mon 
B i i n a t e s  : 52 rnd 

Total hardness : 1 21 @pm)caco3 

SAR.:  6.5 me# 

R.S.C. : 0.3 me@ 

Lhs. per acre ft. of 

wuter used ibs per 1,ooO 

6.5 Q.? 
I0.8 0.2 

72.9 9.7 

15.9 0.4 

0.w 23 0.1 

7.3% 21.6 0.5 

4.6% 13.5 0-3 

67.2% 256.5 5.9 
129.6 3.0 
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P . 5  3un 12 OC! 03:42~ Env:ranqenSal Services (6231 214-2511 

Water Analysis 

h. 

pH : 
ECs : 

T. C. S. : 
Suspended Sol*& : 

TwWity : 

Element 

Ammonia h! : 
Nitrate Pi : 
Sulfate 5 : 

Phosphate : 

Potassium : 
Caicium : 

Magnesium : 
Sodium : 

Chlonde : 

8mgn 
Bicarbonates : 68 mgn 
Carbonais : 

Total hardness : 362 @pn)caco3 

SAR.: 4.4 me@ 
R.S.C.: 0.0 meq/i 

L k  per acre ft. of 

wlaterueed ! b s p w ~ , O o O  

6.5 0. t 

38.9 0.4 

110.7 2.5 

17.6 0.4 

1.9% 8.1 0.2 

?9 A% 85.0 9.9 

7. i% 29.7 0.7 

71 8% 302.4 6.9 

172.8 4.6 
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Jun 12 00 03:43p Env:ronmentaJ Services (6231 214-2511 

Water Analysis 

pH : 
ECs : 

T. E S. : 
Suspended Solids : 

Turbidily : 

n Element 

Ammonia N : 
Nitrate N : 
srrlfale s : 

Fhospha& : 

Potassium : 
Calcium : 

Magnesium : 
Sodwn : 

Chforide : 

Carbonates : 24 rng 
Bicarbonates : 42 rnM 

SA.R. : 6.0 rn- 
R.S.C. : 0.0 meqll 

Total hardness : 121 @pa)- 

Lbr. per ru?re p ef 

water 14s per 1,oOO 

7.0 0.2 

5.4 0.1 

83.1 1.9 

27.0 0.6 

3.46 13.5 0.9 

?O. I% 40.5 0.9 

m.4% 321.3 7.4 
83.7 IS 

6.1% 24.3 0.6 

C. 



3un 12 03 03:44p Environmenta l  S e r d i c e s  (6231 214-2511 

I 
P. 7 

Water Analysis 

I 
I 

c4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

c 

pH: 9.8 Carbonates : 28 man 

T. D. S. : 283 @pn) Totalhardt~ss: 121 (mjcacoj 

Turbidity : 52 m R.S.C. : 0.5 m m  

ECs : 0.566 mS/m Bicarbonates : 38 msn 

Srrspendeo Solids : 60 mgn S.A.R. : 7.8 rnw 4 

Lba per acre& of 
EJemextt 

Ammonia N : 
idbat@ N : 
Stifate S : 

Phosphate : 

P&ssiun : 
Calcium. 

Magnesium : 
sodium : 

Chlczfide : 

waterused Ibrperf,oOo 

8.6 0.2 

5.4 0.1 

97.2 2.2 

25.9 0.6 

n. d. = dement was not denhctebk in sBmplt 

. --- I- 



Jun 12 90 03:45p Env:rcnmental S e r v i c e s  (6231 214-2511 

n 

h 

Water Analysis 

pH : 
ECs : 

T. D.S. : 
Suspended Sdids : 

Turbidity : 

Element 
Ammocia N , 

Nitrate N : 
Suffate S : 

Phosphate : 

Potassium : 
Caiaum ' 

Magnesium : 
Sodm : 

Chloride : 

-30.2 
0.450 mwcm 

225 o 
28 mgn 
22 NTU 

Carbonates : 28 mgn 

Bicarbbnates : 38 rnM 
Tatat hardness : 81 @pnlcaco3 

SA-R.: 7.2 rnw 
R.S.C.: 0.9 megn 

L k p e r a c m j t o f  
water used. Ibs per 1,000 

'1.3 0-2 
5.4 0.1 

70.2 1.6 

19.7 0.6 

2a% 8.1 0.2 

5. ?% 4 6.2 0.4 

3.8% 10.8 0.2 

87.7% 25t.l 6.8 

108.0 2.5 
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Related Items 



CITIZENS UTILITIES CO. @loo2 
-t+* S U R P R I S E @ 0 0 2  623 869 a7b F ' . W Z / I W  

CITIZENS UTILITIES 
I 07/26/00 WED 13:50 FAX 623 583 1679 

07/03/00 llON 12:OO FAX 602 815 3141 

I -  
C C E N T R A L  ARIZONA PROJECT 
A 
P '  

EO. Box 43020 m i x .  AM#1p 85o8oc3020 236% Nmh Seventh Sueci (85024) 
(623)869-w3 nww.eapaz.Com 
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Aptit 26,2000 

*e< OPERATING PROCEDURES >* > 

b 
By June 1 st - BOR advises CAWCD of Cobrado Riverwater availabiltty for following 
year. 

At June CAWCD Board Meeting - Board adopts water pricing for next calendar year. 

By July 1st - CAWCD advises customers of water rates and availability for next 
calendar year, and requests annual water delivery schedules for the next three 
calendar years. 

By October 1st - Annual water delhrery rschedules me due from customers. 

0 y  November 16th - CAWCD advises customers of their approved delivery 
schedules, and distributes the Annual Operating Plan for the next year. If 
necessary, subcontractors will be limitad to 11% of their annual allocation for any 
month where system demands carmat be met. 

Last week of month - MWCD calls customersfor mlsed torecast data for ne& hrvo 
lllontk. 

BBfbre 9:OO A.M. each day - Customer wUI call fiow changes into Control Center 
personnel for the next day. Changes must be in CFS, with the date and time they 
are to take effect Llmit of two chsngeg per24 hour period. During times of llmtted 
system capacity, CAP will contad customers after all orders am in to inform them 
that curtallment procedures have begun. 

In Emergencies - (when possible) customer wlP glue CAP two hours notice for flow 
reciucSons due to weather oondions. Otherwise, notice must be given as soon as 
possible for immediate dosure of gate@) due to damage or threat of damage to 
user's system. 

http://nww.eapaz.Com
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CITIZENS UTILITIES CO. @j 003 
CITIZENS UTILITIES ++* s U R P R BO03 

I 07/26/00 WFiD 13:50 FAX 623 583 1679 
Ut /U. ) IUU mVm&Z.;V1 PAA BUT 815 3141 - - - ..-.- 

CENTFmL rn pF;coJEcT 623 863 ZSfb JUL--83--am 

WATER B W G  AN I) PAY-T POLlC IEe 

By 15th of each month - Water use a c c o ~ g  reports k r  the previws month's 
defiveriss are mailed. 

By 20th of each month - Bflllng Invoices for the second following month am mailed. 
Example: lnvofcs dated January Bth, I8 for the March prepayment, which b due 
by February 20th. 

By 20th of each month - Monthly water pmpaymenfs are due. 

By 25th of each month - uecbonuc Fund Transfix (EFT) payments are posted to 
CAP accwnt. This due date applies (only) to those customers who have an 
established EFT Bocount with CAP. 

Close~bus'mcjssonlastworWngdayofthemonth-GGrace perbdfor latepayments 
ends. Late payment penalties wlll take effect, and water dellverigs may be 
restricted, Interrupted or terminated.. 

t 
I 
1 
D 
I 
I 
II 
I 
I 
I 
I 

By August 20 - Tax Levy invoices 8 1 ~ )  mailed to subcontractors. 

By December 1 st and June 1 st - Capital charge payments are due. 

January 1st and July 1st - Grace pertad far late capltaf charge payments end. Late 
payment penafticw win take effect, end water deliveries may be restricted, 
intsmpted or terminated. 

By February 20th - CAWCO WW furnish customer account teconciliatkns for 
previous calendar year. Recwrdllaticm !?iWmm& MI accompany tegular mMlthly 
invoices maad on this date. Regular monthly invoices will reflect the appropdata 
credit or debit to reconcile the account. lmroioss mailed on tMs date are for the 
Apdl prepayment, Customers receiving a credit can request In writing that a refund 
check be processed. Mall or fax q u e s t  for refund OM to Jodi Oould. 

ADlllllNlSTRqgVE CONTACm 

Annual Water Oeltuety Schrrdulesl - Jodi Goufd 
Monthly Water Use A#xruntlng 
Reports/Monthly Delivery Rc3portsl 
Temporary Water Use Permits 

Temporary Water Use Pemb 

(623)869-2565 

Two Month Forecast Pmjectbnsl - Dlanna Mantzey - (623)869-2573 

System Operational Plan (wabr/povm) - .Tim Kacerek - (623)869-2563 
Waddell A c c w n t i ~ a t e r  Quality - Brian Henning - (623)869-2567 
Monthly Water SenAce lrnroicsd -TIM Bmwn!Flnmce - (623)869-2149 

SemGAnrrual Capital Chage lnvobes 
Fax - -I- --- (823)809-2376 
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A”: JodiOauld 

- Courlermaand Delivery: I 

Day Shift Scheduling - 8ab NavigaWark Rhodes - (623)869-2662 
FlowReduction (623)869-2562 
ElW3rgencieS Y I I I I  

Dispatch Desk -.- (s23)sss -2531 

Water Quality Monhr I - (623)869 -2182 

(623)869 -2530 

24-hour Toll Free - 4-800-847-2303 

Cellular Phons/Contml Center -- (602)314.9296 
Badrup Analog UWContml Csnagt (623)581%376 
FaxlcontFol Center --- (623)869 -4399 

PAYMENT OPTIONS 

I - Wm Transfer of Funds: 

central Arizona Water Conservatkn District 

Bank Routlng Number - 122100024 
Bank One 
3 7 3 5  W. Bell RPad . 
phoenbr,Az8m23 
NO= r i i i c k r d ~ y o u r ~ y n i a m e a n d I n w k e n u m b e r ~ u ~  

Account Number- 801oooW71064 I 
I 
I pByingsoywraccwnfcanbe cradlyedprwnptiy 

I 
1 

Central Arizona Project 
23638 N. 7th Stmet 
Phoenix, AZ -85024 
A m  JodfGould 
FEOIE: no lafer #an 5:oo p.m. 

ToTFy- P.84 



LAND USE APPLICATION # O O - O 3 /  
I 
I 
I 

Central Arizona Project Phone: (623) 869-2265 
Land Administration Program Fax: (623) 869-2249 P P.O. Box 43020 Phoenix, AZ 85080-3020 Email: scibikacap-az.com 

CAP will consider your request to use CAP property, but applicants should realize that 
some land use applications are not approved. Our foremost responsibility is ta make careful 
and competent land use decisions for CAP property. Before CAP will begin review of land use 
requests, we need a complete application package. This includes: 

- (A) This application with all requested information, signed by the applicant. 

- (B) Initial $500 nonrefundable fee/deposit. 

- (C) Written legal description (in the western grid system of Township, Range, 
Section) and a drawing of the applicable area of CAP property. These must 
be of a high enough quality for use as exhibits to the land use documents. 

- (D) Design plans (4 sets). CAP land boundaries should be clearly marked. Plans 
submitted should be limited only to those drawings which affect CAP property 
(with the associated legend and explanation pages). 

Concurrently with our review of your application package, we suggest that applicants 
arrange for the required insurance certificate and collect any documents they will need to show 
the authority of the party who will sign the CAP land use agreement. 

Most approved projects will be granted a Construction Period Land Use License, to be 
followed by a longer term license or easement. As-built drawings shall be delivered to CAP, 
and administrative costs paid to CAP, before the longer term land uses will be granted. 

CAP works on land use applications in the order in which we receive a complete 
application. Applicants can best cooperate with us for fastest service by providing us all the 
information requested in the initial application package. Status calls about your application are 
usually not necessary and do not result in a faster processing of your application over another's. 
CAP should be contacted early in your project's planning phase. 

1. Applicant Legal Name: .................................................................................................................... 

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

I 

Type of Applicant (example, a Delaware corporation): ..................................................................... 

2. Project Contact Names 

Application Coordination (RMI Agent): ............................................... Phone: .......................... 

Address: ............................................................................................. Fax: ............................. 

Field Representative (Construction): ................................................... 

Emergency Contact (After Hours): ........................................................ Phone: .......................... 

Finance/Account Contact: ..................................................................... Phone: .......................... 

Phone: .......................... 

Address: .............................................................................................. Fax: ............................ 

I 
I 

~ 

http://scibikacap-az.com
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3. Applicant Representatives for Purposes of CAP Document Preparation 

These are persons the applicant will designate in the land use document as its representatives 
in matters of (A.) safety, (B.) environmental and hazardous waste issues, and (C.) official 
receipt of notices concerning the land use agreement. CAP also requests (D.) the name and 
title of the individual who has authority to sign the land use document on behalf of the applicant. 

A. Safety Representative: ................................................................................ 
Address: ........................................................................................................................... 

Phone: ........................................................ 

B. Environmental Representative: .................................................................................. 

Address: .......................................................................................................................... 

Phone: ....................................................... 

C. Document Contact for Official Notices: ....................................................................... 
Address: ........................................................................................................................ 

D. Signature Authority Name: ......................................................................................... 
Title: ............................................................................................... 

Project Information 

Range: Section: G&SRB&M 4. Location: Township: 

Cross Streets/ Other Reference: .......................................................................................... 

5. Acres of CAP Land (to 1/100): ................. 6. Term Needed (in months or years): ................... 

7. Project Description (examples, 12 KV Overhead Powerline, 24" Underground Wafer Line): 

.................................................................................................................................................................. 

Applicant understands that all administrative costs (including overhead) of CAP'S review, 
inspection, and processing of this application are to be paid by the applicant, and the applicant 
agrees to pay those costs. 

Signature Title Date 
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Central Arizona Project, Land Use License Information 

Signature Authority Checklist 
Type of Applicant (individual, corporation, municipality): 

Name of Person who will sign the License for Applicant: 

Title of Person signing License for Applicant: 

CAP requires documentation of the signature authority of the person who will be signing CAP land use 
licenses on behalf of the applicant. Applicants are encouraged to collect and submit the requested 
documents early in the review process. The following standard business documents (or appropriate 
equivalents) are normally required, categorized by the type of applicant: 

Municipality or Political Subdivision: An original resolution of the governing board authorizing 
the municipality or political subdivision to execute and perform the CAP license, and authorizing the 
appropriate official to sign the license on behalf of the municipality or political subdivision. 

Corporation: 1. Copy of filed articles of incorporation, 2. Copy of current by-laws, 3. Original 
certificate of good standing from the Arizona Corporation Commission, and a similar one from state of 
incorporation, if not Arizona, 4. Original corporate resolution, authorizing the corporation to execute and 
perform the license, and naming an officer or agent to sign the license on behalf of the corporation, and 
5. For a foreign corporation, the filed application and certificate of disclosure of a foreign corporation. 

Limited Liability Company: 1. Copy of filed articles of organization, 2. Copy of current operating 
agreement, 3. Original certificate of existence from the Arizona Corporation Commission, and a similar 
document from state of organization, if not Arizona, 4. Original consent to action by members or managers 
of the company authorizing the company to execute and perform the license, and 5. For a foreign limited 
liability company, a copy of the filed application for registration as a foreign limited liability company and 
certificate of registrat ion. 

General Partnership or Joint Venture: 1 .  Copy of the current partnership agreement authorizing a partner 
or agent to sign on behalf of the partnership or joint venture, 2. Copy of the recorded certificate of fictitious 
name from the county recorder, 3. Original certificate of partners authorizing the partnership or joint 
venture to execute and perform the license. 

Limited Partnership: 1. Copy of the current limited partnership agreement authorizing a general 
partner or agent to sign on behalf of the limited partnership, 2. Copy of filed certificate of limited 
partnership, 3. Original certificate of existence from the Arizona Secretary of State, and if a foreign limited 
partnership, a similar certificate from the domicile state, 4. Original certificate of general partners 
authorizing the limited partnership to execute and perform the license, 5. If a foreign limited partnership, 
a copy of the filed application for registration as a foreign limited partnership and certificate of registration. 

Limited Liability Partnership: 1 .  Copy of current partnership agreement authorizing a partner or agent 
to sign on behalf of the partnership, 2. Copy of filed application for registration and most recently filed 
renewal of registration, 3. Original certificate of existence from Arizona Secretary of State, and if a foreign 
limited liability partnership, a similar certificate from domicile state, 4. Original certificate of partners 
authorizing the partnership to execute and perform the license, 5. If a foreign limited liability partnership, 
a copy of the filed application for registration as a foreign limited liability partnership and certificate of 
registrat ion. 

Trust: Trust agreement. Beneficiaries of the trust, as specifically named in the trust agreement, will 
also be asked to sign for the trust (in addition to the trust officer). The beneficiaries, depending on what type 
of entity (individual, corporation, partnership) will be asked for signature authority documents also. 

. 



CAP LAND USE APPLICATION INFORMATION 

Phone: (623) 869-2265 
FAX: (623) 869-2249 

Central Arizona Project 
Land Administration Program 
P.O. Box 43020; Phoenix, AZ 85080-3020 E Mail: scibiktcap-az. corn 
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I. Applicant Information 
CAP requests an application with a general description of the proposed project, a legal description 

and an initial $500 fee/deposit. The applicant is responsible for all CAP administrative costs relating to 
their project. The application should not be made by the applicant's contractors. We will work with your 
contractors, but we prefer to set up only one file and account for each project. The applicant is also asked 
to designate a Safety Representative and an  Environmental Representative for their project. 

CAP requires information to qualify the signature authority of the person signing the CAP land use 
documents on behalf of the applicant. We have a checklist that describes the documents needed. 
Applicants who regularly apply for CAP land uses may establish one set of signature authority documents 
that can be used for all their projects for as long as the designated signature authority remains the same. 

2. Property Identification, Legal Description 
The applicant must describe the CAP land that they want to use. A legal description (in grid system 

of township, range, and section) of sufficient quality to be used for the license or easement document 
should be submitted with the application. Please mark CAP boundaries on design plans. We have CAP 
surveys and drawings that may assist you in determining CAP boundaries. 

3. Insurance Checklist 
CAP requires proof of liability insurance before execution of licenses or  easements, or  access to 

CAP property. Some land uses would require insurance amounts higher than those described below. 
Evidence of insurance of contractors may be requested. Most applicants must provide a Certificate of 
Insurance from an "A" rated or better company that names, as additional insured, both the United States 
and the Central Arizona Water Conservation District. Required amounts are: 
- Workers Compensation and Employers' Liability, as required by Arizona Law - Commercial General Liability 

- Business Automobile Liability Insurance - $1,000,000 Per Occurrence 
(with Bodily Injury, Property Damage) - $1,000,000 Per Occurrence 

4. Fees 
A nonrefundable initial feeldeposit of $500 is required for most land use applications. Make 

checks payable to Central Arizona Water Conservation District. W e  may request a larger initial deposit 
if we expect that administrative fees will be greater than average. Land use license fees include all costs 
incurred by CAP relating to your project starting from your application. These costs include, but are not 
limited to, employee labor and salary (with overhead) for engineering plan reviews, document processing 
and preparation, appraisals, and construction inspections. In addition to administrative costs, longer-term 
land use licenses and easements normally have annual use fees that a re  based on an  appraisal. CAP 
may request a n  additional deposit prior to a n  appraisal. 
5. Access to CAP Property 

Licensees and their contractors and subcontractors should all sign "Hold Harmless" agreements with CAP 
Security. Call Mr. Abe Sahli, Civil Engineer, (623) 869-2126, at least two weeks before projects begin to 
arrange for the hold harmless agreements and site access. Applicants are responsible for informing their 
contractors regarding this requirement, and other requirements of CAP land use agreements, including 
specific hazardous waste and construction safety standards. 

An executed license is required prior to beginning construction o n  CAP property. 
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Appendix F 
Cybernet Hydraulic Calculations 
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Detailed Report for Junction: SCW Distribution System 

I 
I 

I 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
_ _ _ _ ~  ~~ ___ ~ _ _ ~ ~  _ _ ~  ~~ 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

43.08 R Elevation 
2.57 R Zone 

1,215.00 R 
Zone-I 

Connecting Pipes 

Pipe A-2 

Demand Summary 

Demand 9.10000 Fixed 

Calculated Results Summary 
~~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(e) 

0.00 hr NIA 1,461.68 (h06.67 1 9.10000 246.68 

Project Engineer: HDR Engineering 
c:\haestad\cyhnr\my cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 [071] 
05l30l00 08:27:56 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Detailed Report for Pipe: Pipe A-2 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node Connection to CAP Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 46,000.00 ft Minor Loss 0.00 

Initial Condition Summary 

status ODen 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (cfs) (fvs) Grade Grade Loss Loss Headloss Gradient 

(ft) (ft) (ft) (A) (ft) (fv1000ft) 

0.00 hr Open N/A 9.10000 2.90 1,515.90 1,461.68 54.21 0.00 54.21 1.18 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docswipe a.wcd HDR Engineering Cybernet v3.1 10711 
05l30lOO 08:28:22 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: Connection to CAP 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

~~ ~~ 

Base 
Base-Average Daily 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~ 

Geometric Summary 

X -52.32 R Elevation 1,512.51 ft 
Y 41.66 R Zone Zone-I 

Connecting Pipes 

Pipe A-I 
Pipe A-2 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
( f t )  

0.00 hr N/A 1,515.90 1.47 0.00000 3.39 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 [071] 
05/30/00 08:28:57 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Pipe: Pipe A-1 
1 
I 
I 
I 
1 
I 
I 
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Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node CAP Inlet Structure Diameter 12 in 
To Node Connection to CAP Material Asbestos Cement 
Check Valve No Roughness 140.0 
Length 40.00 R Minor Loss 0.00 

Initial Condition Summary 

Status ODen 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgA) (&) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 9.10000 11.59 1,517.10 1,515.90 1.20 0.00 1.20 30.05 
(fi)  (ft) ( f i )  ( f i )  (fi) (fv100OR) 

Project Engineer: HDR Engineering 
c\haestad\cytwhy cyber docslpipe a.wcd HDR Engineering Cybernet v3.1 [071] 

Page 1 of 1 05/30/00 08:29:24 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Reservoir: CAP Inlet Structure 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constiiuen t 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,517.10 R 
Y 43.67 R Zone Zone-I 

Connecting Pipes 

Pipe A-1 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(ft) 

0.00 hr N/A 1,517.10 N/A 9.10000 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 [071] 
05/30/00 08:30:00 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 1 of 1 



Detailed Report for Junction: SCW Distribution System 

~ ~ 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 ft Zone Zone-I 

~ ~ 

Connecting Pipes 

Pioe A-2 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

0.00 hr NIA 1,377.40 70.23 15.00000 162.40 

Project Engineer: HDR Engineering 
c:\haestad\cyhnr\my cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 I0711 

Page 1 of 1 05/30/00 09:05:01 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Pipe: Pipe A-2 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

~~ ~ 

Calibration Summary 

Demand <none=- Roughness <none> 

~~ 

Geometric Summary 

From Node Connection to CAP Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 46,000.00 ft Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 
~ ~~~ 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgN (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00hr Open N/A 15.00000 4.77 1,514.07 1,377.40 136.67 0.00 136.67 2.97 
(ft) (ft) (ft) (ft) (ft) (ft1100Oft) 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docswipe a.wcd HDR Engineering Cybemet v3.1 10711 
05130100 09:04:47 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Junction: Connection to CAP 

Scenario Summarv 

Label Base 
Demand Atternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summarv 

X -52.32 ft Elevation 1,512.51 ft 
Y 41.66 lt Zone Zone-I 

Connedina PiDes 

Pipe A-1 
Pipe A-2 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mdl) Hydraulic (psi) (Calculated) Head . - .  

Grade 
(ft) 

0.00 hr N/A 1,514.07 0.67 0.00000 1.56 

Project Engineer: HDR Engineering 
c:\haestad\cytwMy cyber docs!pipe a.wcd HDR Engineering Cybemet v3.1 (0711 

Page 1 of 1 05130100 09:04:33 AM 8 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 



Detailed Report for Pipe: Pipe A-I I 
I 
1 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physica I 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 
~ ~~ ~~~ 

Demand <none> Roughness <none> 

Geometric Summary 

From Node CAP Inlet Structure Diameter 12 in 
To Node Connection to CAP Material Asbestos Cement 
Check Valve No Roughness 140.0 
Length 40.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summarv 
~ ~~~ ~~~~ 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mg4 (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open NIA 15.00000 19.10 1,517.10 1,514.07 3.03 0.00 3.03 75.75 

(a) (fi) (R) (f i) (R) (W100OR) 

I 
I 

Project Engineer: HDR Engineering 
c:\haestad\cytw,\my cyber docswipe a.wcd HDR Engineering Cybemet v3.1 [071] 
05l30fOO 09:04:15 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Reservoir: CAP Inlet Structure 

Scenario Summary 
~~ ~ ~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~ ~ 

Geometric Summary 

X -57.24 R Hydraulic Grade Line 1,517.10 R 
Y 43.67 R Zone Zone-1 

Connecting Pipes 
~ 

Pipe A-I 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 

(A) 

(mgll) Hydraulic Inflow Oufflow 
Grade (133) (cfs) 

0.00 hr N/A 1,517.10 N/A 15.00000 

c:\haestad\cytw\my cyber docswipe a.wcd 
05/30/00 09:04:03 AM 0 Haestad Methods, Inc. 

Project Engineer: HDR Engineering 
HDR Engineering Cybernet v3.1 [071] 

Page 1 of 1 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summaw 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipe A-2 

~ ~~ 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 37.00000 Fixed 
~~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgA) Hydraulic (psi) (Calculated) Head 

Grade (cfs) ( f t )  
( f t )  

0.00 hr N/A 1,271.95 24.63 37.00000 56.95 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docs\pipe a.wcd HDR Engineering Cybemet v3.1 [071 J 
05/30/00 08:18:41 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipe A-2 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand -=none> Roughness <none> 

Geometric Summaw 

From Node Connection to CAP Diameter 30 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 46,000.00 ft Minor Loss 0.00 

Initial Condition Summary 

Status Open 
~ ~ ~~ ~~~ ~ ~~~~ ~ ~~~~ 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(ms4 (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

(ft) (ft) (ft) (ft) (ft) W1000ft) 
~~ 

0.00 hr Oven N/A 37.00000 7.54 1.516.91 1.271.95 244.97 0.00 244.97 5.33 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docswipe a.wcd HDR Engineering Cybernet v3.1 [071] 
05f30l00 08:18:18 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: Connection to CAP 

Scenario Summarv 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ ~~~~ 

Demand <none:, Roughness <none> 

Geometric Summarv 

X -52.32 ft Elevation 1,512.51 R 
Y 41.66 R Zone Zone-I 

Connecting Pipes 

Pipe A-I 
Pipe A-2 

Calculated Results Summarv 
- ~~~~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (&) (ft) 
(ft) 

0.00 hr NIA 1,516.91 1.90 0.00000 4.40 

/I 
c 

Project Engineer: HDR Engineering 
c:\haestad\cyhrv\my cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 [071 J 
05l30lOO 08:17:18 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipe A-I 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summaw 

From Node CAP Inlet Structure Diameter 30 in 
To Node Connection to CAP Material Asbestos Cement 
Check Valve No Rough ness 140.0 
Length 40.00 R Minor Loss 0.00 

Initial Condition Summary 

status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgN (cfs) (Pus) Grade Grade Loss Loss Headloss Gradient 

(fi) (e) (fv (ft) (e) (W1000R) 

0.00 hr Ooen 
~ ~ ~ ~ ~~ ~~~~~~~ 

N/A 37.00000 7.54 1.517.10 1.516.91 0.19 0.00 0.19 464 

I 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe a.wcd HDR Engineering Cybernet v3.1 [071] 
05/30/00 08:17:01 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Reservoir: CAP Inlet Structure 

I 

I 
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1 
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Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summarv 

X -57.24 ft Hydraulic Grade Line 1,517.10 ft 
Y 43.67 ft Zone 

Connecting Pipes 

Pipe A-1 

Zone-I 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

(fi) 
Grade (ds) (cfs) 

0.00 hr N/A 1,517.10 N/A 37.00000 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docsuipe a.wcd HDR Engineering Cybernet v3.1 [071 J 
05/30/00 08:16:46 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand -=none> Rough ness -=none> 

Geometric Summarv 

X -57.24 R Hydraulic Grade Line 1,345.00 R 
Y 43.67 ft Zone Zone-l 

Connecting Pipes 

Pipeline B 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cis) 
(ft) 

0.00 hr N/A 1,345.00 N/A 9.10000 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe b.wcd HDR Engineering Cybernet v3.1 [071] 
05/26/00 03:18:37 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipeline B 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summaw 

Demand <none> Roughness enones 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21.600.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (ds )  (Ws) Grade Grade Loss Loss Headloss Gradient 

(R) (ft) (e) (R) (R) (WlOOOft) 

0.00 hr Open N/A 9.10000 2.90 1,345.00 1,319.54 25.46 0.00 25.46 1.18 

Project Engineer: HDR Engineering 
HDR Engineering Cybernst v3.1 [071] c:\haestad\cytw\my cyber docswipe b.wcd 

05/26/00 03:18:16 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 
~~ ~~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~ 

Geometric Summary 

X 43.08 R Elevation 1,21500 ft 
Y 2.57 R Zone Zone-I 

~ ~~ 

Connecting Pipes 

Pipeline B 

Demand Summary 

Demand 9.10000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (ft) 
(e) m 

I I 

0.00 hr NIA 1,319.54 45.21 ] 9.10000 104.54 

Project Engineer: HDR Engineering 
c:\haestad\cyhnr\my cyber docsbipe b.wcd HDR Engineering Cybernet v3.1 [071 J 
05126100 03:18:00 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 R Hydraulic Grade Line 1,345.00 R 
Y 43.67 ft Zone Zone-I 

Connecting Pipes 

Pipeline B 

Calculated Results Summary 

Time Constiuent Calculated Reservoir Reservoir 
(mgtl) Hydraulic Inflow Outflow 

Grade (ds) (cfs) 
(ft) 

0.00 hr N/A 1,345.00 N/A 15.00000 

Project Engineer: HDR Engineering 
Cybernet v3.1 [071] c:\haestad\cyhvhy cyber docswipe b.wd HDR Engineering 

05126100 03:47:06 PM Q Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipeline B 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-I n itia I Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constiuent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summarv 

Demand <none> Rough ness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Rough ness 130.0 
Length 21,600.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

~ ~~ 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgn) (cfs) (fUs)- Grade Grade Loss Loss Headloss Gradient 

(ft) (ti) (R) (ft) (ft) (fU1000ft) 

0.00 hr ODen N/A 15.00000 4.77 1,345.00 1,280.83 64.17 0.00 64.17 2.97 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docswipe b.wcd HDR Engineering Cybernet v3.1 [071] 

Page 1 of 1 05/26/00 03:46:44 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 



Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,215.00 R 
Y 2.57 R Zone Zone-1 

Connecting Pipes 

Pipeline B 

Demand Summarv 

Type Demand Pattern 
(6) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mall) Hydraulic (psi) (Calculated) Head . - .  .. . 

Grade 
(R) 

0.00 hr NIA 1,280.83 28.47 15.00000 65.83 

!? 
* /  

- .c q 
” 

Project Engineer: HDR Engineering 
c\haestad\cytw\my cyber docswipe b.wcd HDR Engineering Cybernet v3.1 [071] 
05/26/00 03:46:33 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Reservoir: Beardsley Inlet Structure 

I 
I 
I 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constiiuent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 
~~ 

Demand <none> Roughness <none> 

Geometric Summarv 

X -57.24 R Hydraulic Grade Line 1,345.00 ft 
Y 43.67 R Zone Zone-I 

Connecting Pipes 

Pipeline B 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Outflow 

Grade (cfs) (ds) 
(R) 

0.00 hr NIA 1,345.00 N/A 15.00000 

Project Engineer: HDR Engineering 
c\haestad\cytw\my cyber docswipe b wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 03:45:40 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipeline B 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constiuent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 30 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21,600.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
( r n m  (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

(R) (ft) (R) (R) (fit) (ftllOOOR) 
0.00 hr ODen NIA 15.00000 3.06 1,345.00 1,323.35 21.65 0.00 21.65 1.00 

I e' / \+? 

I 
I 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber dodpipe b.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 04:05:04 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~~ 

Calibration Summary 

Geometric Summary 

X 43.00 ft Elevation 1.215.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline B 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,323.35 46.86 15.00000 108.35 

Project Engineer HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe b.wcd HDR Engineering Cybernet v3.1 10711 
06/26/00 03'45.23 PM 6 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative 
Initial Settings Alternative Base-initial Settings 
Operational Alternative Base-Opera tional 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Base-P h ysica I 

Calibration Summaw 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,345.00 ft 
Y 43.67 ft Zone Zone-I 

Connecting Pipes 

Pipeline B 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Outflow 

Grade (cfs) (cfs) 
(ft) 

0.00 hr NIA 1,345.00 NIA 15.00000 

Project Engineer: HDR Engineering 
c,\haestad\cytwhy cyber docswipe b.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 03:47:55 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Pipe: Pipeline B 

Scenario Summary 
~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~ ~ ~~ 

Calibration Summary 

Demand <none> Roughness <none> 

~~ 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 36 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21,600.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mg/l) (ds) (Ws) Grade Grade Loss Loss Headloss Gradient 

(fi) (fi) (R) (ff) (A) (WlOOOfi) 

0.00 hr Open N/A 15.00000 2.12 1,345.00 1,336.09 8.91 0.00 8.91 0.41 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe b.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 04:03:55 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 
~~ ~~ ~ 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Ph ysica I 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~ ~~~ ~~ ~ 

Geometric Summary 

X 43.08 R Elevation 1,215.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline B 

Demand Summary 

Type Demand Pattern 
(cfs) 

~~ ~ 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(rngll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

~ ~~~ 

0.00 hr NIA 1,336.09 52.36 15.00000 121.09 

Project Engineer: HDR Engineering 
c:\haestad\cytw\rny cyber docs\pipe b wcd HDR Engineering Cybernet v3.1 [071 J 
06/26/00 03:47:42 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <nones 

Geometric Summatv 

X 43.08 R Elevation 1,215.00 R 
Y 2.57 R Zone Zone-I 

Connecting Pipes 

Pipeline C 

Type Demand Pattern 
(cfs) 

Demand 9.10000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(fi) 

0.00 hr NIA 1,316.54 43.91 9.10000 101.54 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 10711 

Page 1 of 1 06/26/00 04:33:37 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Pipe: Pipeline C 

~ 

Scenario Summary 
~~~ ~~ ~~ ~ ~~ ~ ~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Base-P h ysica I 

Calibration Summary 

Demand <none> Roughness <none> 
~~ ~ ~ ~ ~ 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21,600.00 R Minor Loss 0.00 

~ ~ 

Initial Condition Summary 
~~ ~ 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (ds) (Ws) Grade Grade Loss Loss Headloss Gradient 

m (R) (R) (ft) (ft) (W100OR) 

0.00 hr Open NIA 9.10000 2.90 1,342.00 1.316.54 25.46 0.00 25.46 1.18 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 10711 

Page 1 of 1 06I26lQQ 04 33:47 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 
~ ~~ ~~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~~ ~~~~ ~ 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,342.00 ft 
Y 43.67 ft Zone Zone-I 

Connecting Pipes 

Pipeline C 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(ft) 

0.00 hr N/A 1,342.00 N/A 9.10000 

Project Engineer: HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 10711 
06/26/00 04:33:59 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Junction: SCW Distribution System 

I 

I 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand enone, Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,215.00 ft 
Y 2.57 R Zone Zone-1 

Connecting Pipes 

Pipeline C 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(f t)  

0.00 hr N/A 1.277.83 27.17 15.ooooo 62.83 

Project Engineer: HDR Engineering 
Cybernet v3.1 [071] c:\haestad\cytw\my cyber docsbipe c.wcd HDR Engineering 

06/26/00 04:35:18 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Pipe: Pipeline C 

~ ~~~~ 

Scenario Summary 

I 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Rough ness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21,600.00 R Minor Loss 0.00 

- ~~ ~ 

Initial Condition Summary 
~~ ~~ 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (13s) (Ws) Grade Grade Loss Loss Headloss Gradient 

(R) (ft) (ft) (ft) (R) (fV1000ft) 

0.00 hr Open NIA 15.00000 4.77 1,342.00 1,277.83 64.17 0.00 64.17 2.97 

Project Engineer: HDR Engineering 
c.\haestad\cytw\my cyber docswipe c.wcd HDR Engineering Cybernet v3.1 1071 J 
06/26/00 04:35:27 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,342.00 ft 
Y 43.67 ft Zone Zone-I 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mg/l) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(R) 

0.00 hr NIA 1,342.00 N/A 15.00000 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 04:35:41 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ ~ ~ 

Demand <none> Roughness <none> 

Geometric Sumrnarv 

X 
Y 

43.08 ft Elevation 
2.57 ft Zone 

1,215.00 R 
Zone-1 

Connecting Pipes 

Pipeline C 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fbted 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr NIA 1,320.35 45.56 15.00000 105.35 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Pipe: Pipeline C 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node Beardsley inlet Structure Diameter 30 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 21,600.00 ft Minor Loss 0.00 

Initial Condition Summary 

Status Open 

~~ 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (6) (Ws) Grade Grade Loss Loss Headloss Gradient 

(ft) (ft) (ft) (ft) (ft) (W1000ft) 

0.00 hr Open N/A 15.00000 3.06 1,342.00 1,320.35 21.65 0.00 21.65 1.00 

d 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docskipe c wcd HDR Engineering Cybernet v3.1 [071 J 
06/26/00 04:37:2Q PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Base-P h ysica I 

Calibration Summary 
~ 

Demand <none> Roughness +=none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,342.00 ft 
Y 43.67 ft Zone Zone-I 

Connecting Pipes 

PiDeline C 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 

(ft) 

0.00 hr N/A 1,342.00 N/A 15.00000 

(mgll) Hydraulic Inflow Outflow 
Grade (cfs) (CfS) 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docswipe c . w d  HDR Engineering Cybernet v3 1 [071] 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summarv 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summarv 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 ff Zone Zone-1 

Connecting Pipes 

Pipeline C 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fv 
(fi) 

0.00 hr N/A 1,333.09 51.07 15.00000 1 18.09 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe c.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Pipe: Pipeline C 

Scenario Summary 
~ 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Demand <none> Roughness <none> 

- ~~~ 

Geometric Summary 
~~ ~~~ ~ ~ 

From Node Beardsley Inlet Structure Diameter 36 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Rough ness 130.0 
Length 21,600.00 R Minor Loss 0.00 

Initial Condition Summary 
~ 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headtoss 
(mg4 (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 15.00000 2.12 1,342.00 1,333.09 8.91 0.00 8.91 0.41 

(fi) (R) (ft) (fi) (~100Oft) 

f 

\? 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ 

Demand <none> Roughness <none> 

Geometric Sumrnarv 

X -57.24 R Hydraulic Grade Line 1,342.00 n 
Y 43.67 ft Zone Zone-1 

Connecting Pipes 

Pipeline C 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mg/l) Hydraulic lnfiow ournow 

Grade (cfs) (cfs) 
(ft) 

0.00 hr N/A 1,342.00 N/A 15.00000 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docswipe c.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summaw 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline D 

Demand Summary 

Type Demand Pattern 
(ds) 

Demand 9.10000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/t) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,304.44 38.68 9.10000 89.44 

1 
Project Engineer: HDR Engineering 
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Detailed Report for Pipe: Pipeline D 

Scenario Summaw 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~~ ~~ ~~ 

Demand <none> Roughness <none> 

Geometric Summarv 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 36,960.00 R Minor Loss 0.00 

Initial Condition Summarv 

Status Open 

Calculated Results Summary 
~~ ~~ ~~ ~ ~~~ ~ 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mg/l) (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 9.10000 2.90 1,348.00 1,304.44 43.56 0.00 43.56 1.18 

(fi) (ft) (f i) (fit) (ft) (fV1000R) 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 
~~ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~ 

Geometric Summary 

X -57.24 R Hydraulic Grade Line 1,348.00 R 
Y 43.67 ft Zone Zone-1 

Connecting Pipes 

Pipeline D 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Outflow 

Grade (cfs) (cfs) 

0.00 hr NIA 1,348.00 N/A 9.10000 

Project Engineer: HDR Engineering 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Altematiie Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summarv 

Demand <none, Roughness <none> 

Geometric Summary 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline D 

~ ~~ 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

~~~~ ~ ~ ~ ~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (ds) (ft) 
(ft) 

0.00 hr N/A 1,238.19 10.03 15.00000 23.19 

Project Engineer. HDR Engineering 
c:\haestad\cytwhy cyber docs\pipe d.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 04:51:47 PM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

~- ~~ 



Detailed Report for Pipe: Pipeline D 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

~ ~~~ ~ 

Calibration Summary 

Demand enones Roughness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 36,960.00 ft Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
( m m  (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

(ft) (ft) e) (R) (ft) (ftllO0OR) 
0.00 hr Open N/A 15.00000 4.77 1,348.00 1,238.19 109.81 0.00 109.81 2.97 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-P h ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,348.00 R 
Y 43.67 R Zone Zone-1 

~ ~ ~ 

Connecting Pipes 

Pibeline D 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 

m 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (d) 

0.00 hr N/A 1,348.00 NIA 15.00000 

I 

Project Engineer: HDR Engineering 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none, Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,215.00 R 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline D 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(moll) Hydraulic (psi) (Calculated) Head . -  

Grade 
(ft) 

0.00 hr NIA 1,310.96 41.50 15.00000 95.96 

J 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe d.wcd HDR Engineering Cybernet v3.1 [071 J 
06/26/00 04:52:48 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



I 
I 
I 
I 
I 
I 
1 

1 

Detailed Report for Pipe: Pipeline D 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constiuent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand -=none> Roughness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 30 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 36,960.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Oven 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 15.00000 3.06 1,348.00 1,310.96 37.04 0.00 37.04 1.00 

(ft) (R) (fi) (R) (f t)  (WlOOOft) 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summarv 

Demand <none> Roughness <none> 

Geometric Summary 

Y 43.67 R Zone Zone-I 
X -57.24 n Hydraulic Grade Line 1,348.00 n 

Connecting Pipes 

Pipeline D 

I 
U 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
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Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(A) 

0.00 hr N/A 1,348.00 N/A 15.00000 

\f 
30' 

Project Engineer: HDR Engineering 
Cybernet v3 1 [071] c:\haestad\cytw\my cyber docswipe d.wcd HDR Engineering 

06126100 04:53:22 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



I 
I 
1 
I 
I 
1 
I 

Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand enone> Roughness -=none> 
~ ~~~ ~~ ~~~~~ ~ _ _ ~  __ 

Geometric Summary 

X 43.08 ft Elevation 1,215.00 ft 
Y 2.57 R Zone Zone-1 

Connecting Pipes 

PiDeline D 

Demand Summary 

Type Demand Pattern 
(CfS) 

~ 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

~ ~~ 

0.00 hr N/A 1,332.76 50.92 15.00000 117.76 

Project Engineer: HDR Engineering 
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Detailed Report for Pipe: Pipeline D 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 36 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 36,960.00 R Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (6) (Ws) Grade Grade Loss Loss Headloss Gradient 

(R) (R) (R) (ft) (R) (W1000ft) 
~~~ ~~ 

0.00hr Open NIA 15.00000 2.12 1,348.00 1,332.76 15.24 0.00 15.24 0.41 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summarv 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~ ~~ 

Calibration Summary 
~~ 

Demand <none> Rough ness <none> 

Geometric Summary 
~ 

X -57.24 R Hydraulic Grade Line 1,348.00 ft 
Y 43.67 ft Zone Zone-1 

Connecting Pipes 

Pipeline D 

Calculated Results Summary 
~ 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(fi) 

0.00 hr NIA 1.348.00 NIA 15.00000 

c:\haestad\cytwhy cyber 
06/26/00 05:03:22 PM 

Project Engineer. HDR Engineering 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

E 
I 
1 
1 
I 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand -=none> Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,285.00 ft 
Y 2.57 R Zone Zone-1 

Connecting Pipes 

Pipeline E 

Demand Summary 

w e  Demand Pattern 

Demand 9.10000 Fixed 

Calculated Results Summary 

Time constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CW (fl) 
(ft) 

0.00 hr N/A 1.334.00 21.19 9.10000 49.00 

Project Engineer: HDR Engineering 
c:\haestad\cyhnr\my cyber docswipe e.wcd HDR Engineering Cybernet v3.1 [071] 
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I Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

1 

Detailed Report for Pipe: Pipeline E 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Rough ness <none=- 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Rough ness 130.0 
Length 11,880.00 ft Minor Loss 0.00 

_ _ ~  

Initial Condition Summary 

Status ODen 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (cfs) (Rls) Grade Grade Loss Loss Headloss Gradient 

(R) (ft) (ft) (ft) (R) (W100Oft) 

0.00 hr Open NIA 9.10000 2.90 1,348.00 1.334.00 14.00 0.00 14.00 1.18 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 R Hydraulic Grade Line 1,348.00 ft 
Y 43.67 R Zone Zone-1 

Connecting Pipes 

Pipeline E 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 

(R) 

(mgll) Hydraulic Inflow Outflow 
Grade (cfs) (cfs) 

0.00 hr NIA 1,348.00 NIA 9.10000 

Project Engineer HDR Engineering 
Cybernet v3.1 [071 J 

Page 1 of 1 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summarv 

Demand <none> Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,285.00 R 
Y 2.57 R Zone Zone-I 

~~ ~~ 

Connecting Pipes 

Pipeline E 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 

0.00 hr N/A 1,312.70 11.98 15.00000 27.70 

Project Engineer: HDR Engineering 
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Detailed Report for Pipe: Pipeline E 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constiuent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~ 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 24 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 11,880.00 ft Minor Loss 0.00 

Initial Condition Summary 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mgll) (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 15.00000 4.77 1,348.00 1,312.70 35.30 0.00 35.30 2.97 
(fi) (ft) (ft) (ft) (ft) (W100Oft) 

Project Engineer: HDR Engineering 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

~ ~~ ~~ 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summaw 

Demand <none> Roughness enones 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,348.00 ft 
Y 43.67 R Zone Zone-1 

Connecting Pipes 

Pipeline E 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mg/l) Hydraulic Inflow Oufflow 

Grade (cfs) W S )  
(ft) 

0.00 hr N/A 1,348.00 N/A 15.00000 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docs\pipe e.wcd HDR Engineering Cybernet v3.1 [071] 

Page 1 of 1 06/26/00 05:10:23 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Junction: SCW Distribution System 

Scenario Summary 
~ ~ ~ _ _  __ 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand -=none> Roughness <none> 

Geometric Summary 

X 43.08 R Elevation 1,285.00 R 
Y 2.57 R Zone Zone-I 

Connecting Pipes 

Pipeline E 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(rngll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(fi)  

0.00 hr N/A 1,336.09 22.09 15.00000 51.09 

Project Engineer. HDR Engineering 
c:\haestad\cytwkny cyber docs\pipe e.wcd HDR Engineering Cybernet v3.1 [071] 
06/26/00 05: 11 :08 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 
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Detailed Report for Pipe: Pipeline E 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physica I 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constiuent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~~ ~ 

Calibration Summary 
~~~ 

Demand <none> Roughness <none> 

Geometric Summarv 
~ 

From Node Beardsley Inlet Structure Diameter 30 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 11,880.00 f t  Minor Loss 0.00 

Initial Condition Summarv 

Status Open 

Calculated Results Summary 
~ 

Time Status Constiuent Flow Velocity From To Friction Minor Total Headloss 
(mg4 (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 15.00000 3.06 1,348.00 1,336.09 11.91 0.00 11.91 1.00 

(ft) (ft) (ft) (ft) (R) (Wl000ft) 

Project Engineer: HDR Engineering 
c:\haestad\cytwbny cyber docswipe e.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summarv 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summarv 

X -57.24 ft Hydraulic Grade Line 1,348.00 R 
Y 43.67 ft Zone Zone-I 

Connecting Pipes 

Pipeline E 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Outflow 

Grade (cfs) (cfs) 
(ft) 

0.00 hr N/A 1,348.00 NIA 15.00000 

Project Engineer: HDR Engineering 
Cybernet v3.1 [071] 

Page 1 of 1 
c:\haestad\cytw\my cyber docs\pipe e.wcd 
06/26/00 05:11:37 PM 0 Haestad Methods, Inc 37 Brookstde Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Junction: SCW Distribution System 

I 
I 
I 
1 
I 
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I 
1 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summaty 

Demand <none> Roughness <none> 

Geometric Summaw 

X 43.08 R Elevation 1,285.00 ft 
Y 2.57 ft Zone Zone-I 

Connecting Pipes 

Pipeline E 

Demand Summary 

Type Demand Pattern 
(6) 

Demand 15.00000 Fixed 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1.343.10 25.12 15.00000 58.10 

I 

c:\haestad\cytw\my cyber docs\pipe e.wcd 
06/26/00 05:12:20 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

HDR Engineering 
Project Engineer: HDR Engineering 

Cybernet v3.1 [071] 
Page 1 of 1 (203) 755-1666 



Detailed Report for Pipe: Pipeline E 

i 

Scenario Summary 

Label Base 
Demand Alternative Base-Average Daily 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

From Node Beardsley Inlet Structure Diameter 36 in 
To Node SCW Distribution System Material Ductile Iron 
Check Valve No Roughness 130.0 
Length 11,880.00 ft Minor Loss 0.00 

Initial Condition Summarv 

Status Open 

Calculated Results Summary 

Time Status Constituent Flow Velocity From To Friction Minor Total Headloss 
(mg4 (cfs) (Ws) Grade Grade Loss Loss Headloss Gradient 

0.00 hr Open N/A 15.00000 2.12 1,348.00 1,343.10 4.90 0.00 4.90 0.41 

( f t )  (ft) (e) (ft) (fi) (W1000fi) 

Project Engineer: HDR Engineering 
c:\haestad\cytw\my cyber docsipipe e.wcd HDR Engineering Cybernet v3.1 [071] 

Page 1 of 1 06/26/00 05:12:48 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Detailed Report for Reservoir: Beardsley Inlet Structure 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Base 
Base-Average Daily 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

~ ~ 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -57.24 ft Hydraulic Grade Line 1,348.00 ft 
Y 43.67 ft Zone Zone-1 

Connecting Pipes 

Pipeline E 

Calculated Results Summary 
~~ ~~~ ~ ~~ 

Time Constituent Calculated Reservoir Reservoir 

(fi) 

(mgA) Hydraulic Inflow Outflow 
Grade (13s) (cfs) 

0.00 hr NIA 1,348.00 NIA 15.00000 

Project Engineer HDR Engineering 
c:\haestad\cytw\my cyber docswipe e.wcd HDR Engineering Cybernet v3.1 1071 J 
06/26/00 05:13.00 PM 6 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Detailed Report for Reservoir: Alt B Line 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-P hysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~ ~ ~~ 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 11,261.18 R Hydraulic Grade Line 1,336.09 R 
Y 65.13 ft Zone Zone-I 

Connecting Pipes 

P-235 

Calculated Results Summary 
~~ ~ ~ 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
( f t )  

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 
20.00 hr 
21.00 hr 
22.00 hr 
23.00 hr 
24.00 hr 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 
N/A 

1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 

NIA 14.83108 
N/A 14.83106 
N/A 14.83108 
N/A 14.83106 
N/A 15.44694 
N/A 15.44694 
N/A 15.44695 
N/A 15.44695 
N/A 14.05697 
N/A 14.05694 
N/A 14.91430 
NIA 16.06776 
N/A 15.59963 
N/A 15.59963 
N/A 15.59963 
N/A 15.59963 
N/A 14.20963 
N/A 14.20962 
NIA 14.80032 
N/A 14.80031 
N/A 15.01114 
N/A 15.01112 
N/A 15.01114 
N/A 15.00933 

1,336.09 N/A 14.83106 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wd HDR Engineering Cybernet v3.1 [071] 
07l10lOO 11:54:31 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 



Detailed Report for Junction: Briarwood 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-3,749.13 R Elevation 
-217.82 ff Zone 

1,222.00 R 
Zone-1 

Connecting Pipes 

P-14 
P-201 

Demand Summary 

Demand 26.20000 BW-20hrs 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) 0 
(R) 

0.00 hr NIA 1,176.13 -19.84 1.31000 45.87 
1.00 hr NIA 1,176.13 -19.84 1.31000 45.87 
2.00 hr N/A 1,176.13 -19.84 1.31000 45.87 
3.00 hr N/A 1,176.13 -19.84 1.31000 -45.87 
4.00 hr NIA 1,162.57 -25.70 1.31000 -59.43 
5.00 hr NIA 1,162.57 -25.70 1.31000 -59.43 
6.00 hr N/A 1,162.57 -25.70 1.31000 -59.43 
7.00 hr NIA 1,162.57 -25.70 1.31000 -59.43 
8.00 hr NIA 1,193.48 -12.33 1.31000 -28.52 
9.00 hr NIA 1,193.48 -12.33 1.31000 -28.52 
10.00 hr N/A 1,173.36 -21.03 1.31000 48.64 
11 .OO hr NIA 1,147.28 -32.31 1.31000 -74.72 
12.00 hr NIA 1,158.09 -27.64 1.31000 63.91 
13.00 hr N/A 1,158.09 -27.64 1.31000 -63.91 
14.00 hr NIA 1,158.09 -27.64 1.31000 -63.91 
15.00 hr N/A 1,158.09 -27.64 1.31000 -63.91 
16.00 hr NIA 1,189.43 -14.09 1.31000 -32.57 
17.00 hr NIA 1,189.43 -14.09 1.31000 -32.57 
18.00 hr NIA 1,176.79 -19.55 1.31000 45.21 
19.00 hr NIA 1,176.79 -19.55 1.31000 45.21 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybemet v3.1 [071] g:\je\citizens groundwater\sun city westalt b.wcd HDR Engineering 

0711 O/OO 11 :54:31 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 
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Detailed Report for Junction: Briarwood 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mdl) Hvdraulic (mi) (Calculated) Head 

Grade 
(R) 

20.00 hr N/A 1,173.32 -21.05 0.00000 -48.68 
21 .OO hr NIA 1,173.32 -21.05 0.00000 -48.68 
22.00 hr N/A 1,173.32 -21.05 0.00000 -48.68 
23.00 hr NIA 1,173.35 -21.04 0.01310 -48.65 
24.00 hr N/A 1.176.13 -19.84 1.31000 -45.87 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b .wd HDR Engineering Cybernet v3.1 [071] 
07/10100 11:54:31 AM Q Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 
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Detailed Report for Junction: Deer Valley 2 

Scenario Summary 

I 

I 

1 
1 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-P h ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand -=none, Roughness -=none> 

Geometric Summary 
~~ ~ ~~ 

X -8,713.71 R Elevation 1,270.00 R 
Y 3,942.51 R Zone Zone-1 

Connecting Pipes 

P-126 
P-127 

Demand Summary 

Type Demand Pattern 
(6) 

Demand 39.60000 DV-12hE 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (W (fi) 
(fi) 

0.00 hr NIA 1,162.89 
1 .OO hr NIA 1,162.89 
2.00 hr NIA 1,162.89 
3.00 hr NIA ,162.89 
4.00 hr NIA ,150.53 
5.00 hr NIA ,150.53 
6.00 hr NIA ,150.53 
7.00 hr NIA ,150.53 
8.00 hr NIA ,180.38 
9.00 hr NIA ,180.38 
10.00 hr NIA 1,160.89 
11 .OO hr NIA 1,132.72 
12.00 hr NIA 1,154.07 
13.00 hr NIA 1,154.07 
14.00 hr NIA 1,154.07 
15.00 hr NIA 1,154.07 
16.00 hr NIA 1,184.35 
17.00 hr NIA 1,184.35 
18.00 hr NIA 1,173.55 
19.00 hr NIA 1,173.55 

46.32 
46.32 
46.32 
-46.32 
-51.66 
-51.66 
-51.66 
-51.66 
-38.75 
-38.75 
-47.18 
-59.36 
-50.13 
-50.13 
-50.13 
-50.13 
-37.04 
-37.04 
41.71 
41.71 

3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
3.28680 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

-1 07.1 1 
-107.1 1 
-107.11 
-107.1 1 
-1 19.47 
-1 19.47 
-1 19.47 
-1 19.47 
-89.62 
-89.62 

-1 09.1 1 
-1 37.28 
-1 15.93 
-1 15.93 
-1 15.93 
-1 15.93 

-85.65 
-85.65 
-96.45 
-96.45 

Tale: CWR Groundwater Savings 
g:\je\citiens groundwaterlsun city westalt b.wcd 
0711 0100 11 :54:32 AM 0 Haestad Methods, Inc. 

Project Engineer: HDR Engineering 
HDR Engineering Cybernet v3.1 [071] 

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 4 
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Detailed Report for Junction: Deer Valley 2 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (A) 
(A) 

20.00 hr N/A 1,166.44 -44.78 0.00000 -103.56 
21 .OO hr N/A 1,166.44 -44.78 0.00000 -103.56 
22.00 hr N/A 1,166.44 -44.78 0.00000 -1 03.56 
23.00 hr N/A 1,166.49 -44.76 0.03287 -103.51 
24.00 hr N/A 1,162.89 -46.32 3.28680 -107.11 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
HDR Engineering Cybemet v3.1 I0711 g:\je\citizens groundwaterbun city westalt b.wcd 

07/10/00 11:54:32 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 5 
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Detailed Report for Junction: Desert Trail 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summaw 

Demand <none> Roughness <none> 

Geometric Summary 

X -18,864.10 R Elevation 1,280.00 ft 
Y 5.285.36 ft Zone Zone-I 

Connecting Pipes 

P-85 
P-193 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 33.96000 DT-12hS 

~ ~~ ~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (ds) (ft) 
(ft) 

0.00 hr N/A 1,168.89 -48.05 0.00000 -1 1 1.1 1 
1 .OO hr N/A 1.168.89 -48.05 0.00000 -111.11 
2.00 hr N/A 1,168.89 -48.05 0.00000 -1 11.1 1 
3.00 hr N/A 1,168.89 -48.05 0.00000 -1 1 1.1 1 
4.00 hr N/A 1,159.00 -52.32 0.00000 -121.00 
5.00 hr NIA 1,159.00 -52.32 0.00000 -121.00 
6.00 hr N/A 1,159.00 -52.32 0.00000 -121.00 
7.00 hr N/A 1,159.00 -52.32 0.00000 -121.00 
8.00 hr N/A 1,188.86 -39.41 0.00000 -91.14 
9.00 hr NIA 1,188.86 -39.41 0.00000 -91.14 
10.00 hr N/A 1,169.27 47.88 0.00000 -1 10.73 
11.00hr NIA 1,138.31 -61.27 0.00000 -141.69 
12.00 hr N/A 1 ,I 07.22 -74.72 2.81 868 -1 72.78 
13.00 hr NIA 1.107.22 -74.72 2.81868 -172.78 
14.00 hr N/A 1,107.22 -74.72 2.81868 -172.78 
15.00 hr N/A 1,107.22 -74.72 2.81868 -172.78 
16.00 hr NIA 1,137.49 -61.62 2.81868 -142.51 
17.00 hr N/A 1,137.49 -61.62 2.81868 -142.51 
18.00 hr NIA 1,127.39 -66.00 2.81868 -152.61 
19.00 hr N/A 1,127.39 -66.00 2.81868 -152.61 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\crtiiens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:33 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 6 
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Detailed Report for Junction: Desert Trail 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (ds) (fi) 
(f i) 

20.00 hr N/A 1,118.03 -70.04 2.81 868 -1 61.97 
21 .OO hr N/A 1 ,I 18.03 -70.04 2.81868 -161.97 
22.00 hr NIA 1,118.03 -70.04 2.81 868 -161.97 
23.00 hr NIA 1.1 18.83 -69.69 2.79049 -161.17 
24.00 hr N/A 1,168.89 -48.05 0.00000 -1 11.1 1 

Title: CW!? Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07f10lOO 11:54:33AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CTO6708 USA (203) 755-1666 Page 7 
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Detailed Report for Junction: Echo Mesa Lake 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-P h ysica I 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 
~~ 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-12,834.68 ft Elevation 
422.63 ft Zone 

1,245.00 ft 
Zone-1 

Connecting Pipes 

P-191 
P-192 

Demand Summary 

Type Demand Pattern 
(ds) 

Demand 21.42000 EM-14hS 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (R) 
(9 

0.00 hr N/A 1,170.75 -32.11 1.52082 -74.25 
1.00 hr N/A 1,170.75 -32.11 1.52082 -74.25 
2.00 hr N/A 1,170.75 -32.11 1.52082 -74.25 
3.00 hr NIA 1,170.75 -32.11 1.52082 -74.25 
4.00 hr WA 1,158.61 -37.36 1.52082 -86.39 
5.00 hr N/A 1,158.61 -37.36 1.52082 -86.39 
6.00 hr N/A 1,158.61 -37.36 1.52082 -86.39 
7.00 hr N/A 1,158.61 -37.36 1.52082 -86.39 
8.00 hr N/A 1,188.46 -24.45 1.52082 -56.54 
9.00 hr N/A 1,188.47 -24.45 1.52082 -56.53 
10.00 hr N/A 1,169.19 -32.78 0.00000 -75.81 
11 .OO hr N/A 1,140.47 45.20 0.00000 -1 04.53 
12.00 hr N/A 1,149.16 41.45 0.00000 -95.84 
13.00 hr N/A 1,149.16 41.45 0.00000 -95.84 
14.00 hr N/A 1,149.16 41.45 0.00000 -95.84 
15.00 hr N/A 1,149.16 41.45 0.00000 -95.84 
16.00 hr N/A 1,179.43 -28.35 0.00000 -65.57 
17.00 hr N/A 1,179.43 -28.35 0.00000 -65.57 
18.00 hr N/A 1.169.33 -32.72 0.00000 -75.67 
19.00 hr N/A 1,169.33 -32.72 0.00000 -75.67 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jekitizens groundwaterbun city westalt b.wd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:33 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 8 
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Detailed Report for Junction: Echo Mesa Lake 

~ ~ ~ ~~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(ft) 

20.00 hr N/A 1,159.55 -36.95 1.52082 -85.45 
21 .OO hr N/A 1,159.55 -36.95 1.52082 -85.45 
22.00 hr N/A 1,159.55 -36.95 1.52082 -85.45 
23.00 hr NIA 1,159.69 -36.89 1.52082 -85.31 
24.00 hr N/A 1,170.75 -32.11 1.52082 -74.25 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterZsun city westalt b.wcd HOR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:33 AM 0 Haestad Methods, Inc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 9 
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Detailed Report for Junction: Effluent inflow 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summarv 

Demand <none> Roughness -=none> 

Geometric Summarv 

X 6,752.79 R Elevation 1,191.93 R 
Y 48.97 R Zone Zone-I 

Connecting Pipes 

P-103 
P-102 

~ ~~~ 

Demand Summary 

Type Demand Pattern 
(cfs) 

Inflow 3.30000 Fixed 

-~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(R) 

0.00 hr N/A 1,201.05 3.94 -3.30000 9.12 
1 .OO hr NIA 1,201.05 3.94 -3.30000 9.12 
2.00 hr N/A 1,201.05 3.94 -3.30000 9.12 
3.00 hr N/A 1,201.05 3.94 -3.30000 9.12 
4.00 hr WA 1,190.39 -0.67 -3.30000 -1.54 
5.00 hr N/A 1,190.39 -0.67 -3.30000 -1.54 
6.00 hr NIA 1,190.39 -0.67 -3.30000 -1.54 
7.00 hr N/A 1,190.39 -0.67 -3.30000 -1.54 
8.00 hr NIA 1,213.91 9.51 -3.30000 21.98 
9.00 hr NIA 1,213.91 9.51 -3.30000 21.98 
10.00 hr NIA 1,199.63 3.33 -3.30000 7.70 
11 .OO hr N/A 1,179.27 -5.48 -3.30000 -12.66 
12.00 hr N/A 1,187.69 -1.83 -3.30000 4.24 
13.00 hr NIA 1.187.69 -1.83 -3.30000 4.24 
14.00 hr N/A 1,187.69 -1.83 -3.30000 -4.24 
15.00 hr NIA 1,187.69 -1.83 -3.30000 -4.24 
16.00 hr NIA 1,211.42 8.43 -3.30000 19.49 
17.00 hr N/A 1,211.42 8.43 -3.30000 19.49 
18.00 hr N/A 1,201.57 4.17 -3.30000 9.64 
19.00 hr N/A 1,201.57 4.17 -3.30000 9.64 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybernet v3.1 [071] g:\je\citizens groundwaterkun city westalt b.wcd HDR Engineering 

07/10/00 11 :54:34 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10 
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Detailed Report for Junction: Effluent Inflow 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(fi) 

20.00 hr N/A 1,197.97 2.61 -3.30000 6.04 
21 .OO hr NIA 1,197.97 2.61 -3.30000 6.04 
22.00 hr NIA 1,197.97 2.61 -3.30000 6.04 
23.00 hr NIA 1,198.00 2.63 -3.30000 6.07 
24.00 hr NIA 1,201.05 3.94 -3.30000 9.12 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:34 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 11 
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Detailed Report for Junction: Grandview Lake 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
~~ 

-14,204.27 ft Elevation 1,240.00 ft 
Y 4.256.33 ft Zone Zone-1 

Connecting Pipes 

P-219 
P-I 89 

Demand Summary 

Type Demand Pattern 
(&) 

Demand 27.58000 GV-l4hrs 

Grandview Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,172.45 -29.21 0.00000 -67.55 
1 .OO hr N/A 1,172.45 -29.21 0.00000 -67.55 
2.00 hr N/A 1,172.45 -29.21 0.00000 -67.55 
3.00 hr N/A 1,172.45 -29.21 0.00000 -67.55 
4.00 hr N/A 1,159.44 -34.84 0.00000 -80.56 
5.00 hr N/A 1,159.44 -34.84 0.00000 -80.56 
6.00 hr N/A 1,159.44 -34.84 0.00000 -80.56 
7.00 hr N/A 1,159.44 -34.84 0.00000 -80.56 
8.00 hr N/A 1,189.29 -21.93 0.00000 -50.71 
9.00 hr NIA 1,189.29 -21.93 0.00000 -50.71 
10.00 hr N/A 1,167.36 -31.41 1.9581 8 -72.64 
11 .OO hr N/A 1,138.91 43.72 1.95818 -101.09 
12.00 hr N/A 1.147.71 -39.91 1.9581 8 -92.29 
13.00 hr NIA 1,147.71 -39.91 1.9581 8 -92.29 
14.00 hr N/A 1,147.71 -39.91 1.95818 -92.29 
15.00 hr N/A 1,147.71 -39.91 1.95818 -92.29 
16.00 hr N/A 1,177.99 -26.82 1.95818 -62.01 
17.00 hr N/A 1,177.99 -26.82 1.95818 -62.01 

Title: C W  Groundwater Savings Project Engineer: HDR Engineering 
g:\ie\citiuens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:35 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 12 



Detailed Report for Junction: Grandview Lake 

Calculated Results Summary 
1 

Time Constituent Calculated Pressure Demand Pressure 
(rngll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fit) 
(fi) 

18.00 hr NIA 1.167.93 -31.16 1.95818 -72.07 
19.00 hr NIA 1,167.93 -31.16 1.95818 -72.07 
20.00 hr N/A 1,158.74 -35.14 I .9581 a -81.26 
21.00 hr NIA 1,158.74 -35.14 1.95818 -81.26 

I 
I 22.00 hr N/A 1.158.74 -35.14 1.95818 -81.26 

23.00 hr NIA 1,158.92 -35.06 1.93860 -81.08 
24.00 hr NIA 1,172.45 -29.21 0.00000 -67.55 

I 
I 
1 
I 
I 
I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 10711 
07/10/00 11 :54:35 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 13 I 
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Detailed Report for Junction: Hillcreast Lake 

Scenario Summary 
________ _ _ _ _ ~ ~  

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysical 
Base-initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-7,273.22 R Elevation 
-509.42 R Zone 

1,249.17 R 
Zone-1 

Connecting Pipes 
~ 

P-24 
P-I 74 

Demand Summary 

Type Demand Pattern 
(cfs) 

-~ 

Demand 27.80000- HC-2Ohrs 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(rngll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(R) 

~~ ~ 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1 ,I 74.24 
1,174.24 
1,174.24 
1,174.24 
1,160.68 
1,160.68 

1,160.68 
1,193.57 
1,193.57 
1 ,I 71.47 
1,145.40 
1,156.20 
1,156.20 
1 , I  56.20 
1,156.20 
1,189.52 

1,174.91 
1,174.91 

I ,160.68 

1 ,i 89.52 

-32.40 
-32.40 
-32.40 
-32.40 
-38.27 
-38.27 
-38.27 
-38.27 
-24.04 
-24.04 
-33.60 
-44.88 
-40.20 
-40.20 
-40.20 
-40.20 
-25.80 
-25.80 
-32.1 1 
-32.1 1 

1.39000 -74.93 
1.39000 -74.93 
1.39000 -74.93 
1.39000 -74.93 
1.39000 -88.49 
1.39000 -88.49 
I .39ooo -88.49 
1.39000 -88.49 
0.00000 -55.60 
0.00000 -55.60 
1.39000 -77.70 
1.39000 -103.77 
1.39000 -92.97 
1.39000 -92.97 
1.39000 -92.97 
1.39000 -92.97 
0.00000 -59.65 
0.00000 -59.65 
1.39000 -74.26 
1.39000 -74.26 

Title: CWR Groundwater Savings 
g:\je\citizens groundwaterkun city westalt b.wcd 
0711 0100 11 :54:36 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbi 

HDR Engineering 
i ry .  CT 06708 USA 

Project Engineer: HDR Engineering 
Cybernet v3.1 [071] 

(203) 755-1 666 Page 14 



I 
Detailed Report for Junction: Hillcreast Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgA) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

20.00 hr NIA 1,171.35 -33.65 1.39000 -77.82 
21 .OO hr NIA 1 ,I 71.35 -33.65 1.39000 -77.82 
22.00 hr NIA 1,171.35 -33.65 1.39000 -77.82 
23.00 hr NIA 1,171.38 -33.64 1.39000 -77.79 
24.00 hr NIA 1 ,I 74.24 -32.40 1.39000 -74.93 

1 
1 
I 



Detailed Report for Junction: Pebblebrook Lake 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X -2,176.08 R Elevation 
~ ~~ ~ 

1,190.00 ft 
Y -4.253.92 ft Zone Zone-1 

Connecting Pipes 

P-218 
P-190 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 24.92000 PB-14hB 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgA) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

0.00 hr N/A 1,176.46 -5.86 0.00000 -13.54 
1 .OO hr NIA 1,176.46 -5.86 0.00000 -13.54 
2.00 hr N/A 1.176.46 -5.86 0.00000 -13.54 
3.00 hr NIA 
4.00 hr N/A 
5.00 hr NIA 
6.00 hr N/A 
7.00 hr N/A 
8.00 hr N/A 
9.00 hr NIA 

,176.46 -5.86 0.00000 -13.54 
,160.75 -12.65 1.76932 -29.25 
,160.75 -12.65 1.76932 -29.25 
,160.75 -12.65 1.76932 -29.25 
,160.75 -12.65 1.76932 -29.25 
,190.61 0.26 1.76932 0.61 
,190.61 0.26 1.76932 0.61 

10.00 hr N/A 1,170.94 -8.24 1.76932 -19.06 
11 .OO hr N/A 1,143.96 -19.91 1.76932 46.04 
12.00 hr NIA 1.154.05 -15.54 1.76932 -35.95 
13.00 hr N/A 1,154.05 -15.54 1.76932 -35.95 
14.00 hr NIA 1,154.05 -15.54 1.76932 -35.95 
15.00 hr NIA 1,154.05 -15.54 1.76932 -35.95 
16.00 hr N/A 1,184.33 -2.45 1.76932 -5.67 
17.00 hr N/A 1,184.33 -2.45 1.76932 -5.67 
18.00 hr NIA 1.176.25 -5.94 0.00000 -13.75 
19.00 hr N/A 1,176.26 -5.94 0.00000 -13.74 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wcd HDR Engineering Cybernet v3.1 (0711 
07/10/00 11:54:36 AM 8 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 16 



I 
Detailed Report for Junction: Pebblebrook Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 

I 
I (mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) ( f i )  
(ft) 

20.00 hr NIA 1,170.62 -8.38 0.00000 -19.38 
21 .OO hr NIA 1,170.62 -8.38 0.00000 -19.38 

NIA 1,170.62 -8.38 0.00000 -19.38 
NIA 1,170.68 -8.35 0.00000 -19.32 

24.00 hr NIA 1,176.46 -5.86 0.00000 -13.54 

I 22.00 hr 
23.00 hr 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Tlle: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jekitizens groundwaterkun city westalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:54:36 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 17 
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Detailed Report for Junction: Stardust 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-582.30 R Elevation 
2,027.93 R Zone 

1,213.46 ft 
Zone-I 

Connecting Pipes 

P-177 
P-I 78 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.52000 SD-16hn 

~ ~~ ~~ ~~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,180.89 -14.09 0.97000 -32.57 
1 .OO hr N/A 1,180.89 -14.08 0.97000 -32.57 
2.00 hr N/A 1,180.89 -14.09 0.97000 -32.57 
3.00 hr N/A 1,180.89 -14.08 0.97000 -32.57 
4.00 hr N/A 1,167.93 -19.69 0.97000 -45.53 
5.00 hr N/A 1,167.93 -19.69 0.97000 -45.53 
6.00 hr N/A 1,167.93 -19.69 0.97000 -45.53 
7.00 hr N/A 1.167.93 -19.69 0.97000 -45.53 
8.00 hr N/A 1,196.47 -7.35 0.97000 -16.99 
9.00 hr N/A 1,196.47 -7.35 0.97000 -16.99 
10.00 hr N/A 1,180.37 -14.31 0.00000 -33.09 
11 .OO hr N/A 1,155.56 -25.04 0.00000 -57.90 
12.00 hr N/A 1,165.84 -20.59 0.00000 47.62 
13.00 hr N/A 1,165.84 -20.59 0.00000 -47.62 
14.00 hr N/A 1,165.84 -20.59 0.00000 47.62 
15.00 hr N/A 1,165.84 -20.59 0.00000 47.62 
16.00 hr N/A 1,194.66 -8.13 0.00000 -18.80 
17.00 hr N/A 1,194.66 -8.13 0.00000 -18.80 
18.00 hr N/A 1,181.52 -13.81 0.97000 -31.94 
19.00 hr N/A 1,181.52 -13.81 0.97000 -31.94 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun city westalt b.wcd HDR Engineering Cybemet v3.1 [071] 
07/10100 11:54:37 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 18 



Detailed Report for Junction: Stardust 

Calculated Results Summary I 
I 
1 
I 
I 
I 
I 
I 
I 
1 

I 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (n) 
(fi) 

20.00 hr NIA 1,177.15 -15.70 0.97000 -36.31 
21 .OO hr N/A 1,177.15 -15.70 0.97000 -36.31 
22.00 hr N/A 1,177.15 -15.70 0.97000 -36.31 
23.00 hr N/A 1 ,I 77.1 9 -1 5.69 0.97000 -36.27 
24.00 hr N/A 1,180.89 -14.08 0.97000 -32.57 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwatebun city westalt b.wcd HDR Engineering Cybemet v3.1 [071] 
07l10lOO 11:54:37 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 19 
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Detailed Report for Reservoir: Alt B 

I Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Ope rational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
, I  

I 
I 
1 

~ 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

8,765.71 n Hydraulic Grade Line 
174.86 R Zone 

1,336.09 ft 
Zone-I 

Connecting Pipes 

P-235 

Calculated Results Summary 
~ 

Time Constituent Calculated Reservoir Reservoir 
(mgll) Hydraulic Inflow Oufflow 

Grade (cfs) (cfs) 
(fi) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 
20.00 hr 
21 .OO hr 
22.00 hr 
23.00 hr 
24.00 hr 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1.336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1,336.09 
1.336.09 

NIA 10.34425 
NIA 9.01375 
NIA 10.94591 
NIA 10.94592 
N/A 10.94591 
NIA 11.63136 
NIA 11.63136 
NIA 11.60426 
N/A 10.21426 
NIA 11.61424 
NIA 11.61425 
NIA 11.61425 
NIA 11.61425 
NIA 11.61425 
NIA 11.61425 
NIA 11.61425 
NIA 10.88426 
NIA 10.88425 
NIA 10.88425 
N/A 14.01020 
N/A 11.09919 
NIA 11.09918 
NIA 11.09918 
NIA 10.34424 
NIA 9.01376 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
9:bekitizen.s groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07110100 11 :42:24 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Detailed Report for Junction: Willowbrook 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternativ 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 10,718.14 ft Elevation 1,195.00 ft 
Y -7,066.23 ft Zone Zone-1 

Connecting Pipes 

P-204 
P-205 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 36.18000 WB-2.01 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (h) (ft) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,316.11 
1,320.60 
1,314.92 
1,314.92 
1,314.92 
1,312.42 
1.31 2.42 
1,312.53 
1,317.44 
1,312.49 
1,312.49 
1,312.49 
1,312.49 
1,312.49 
1,312.49 
1,312.49 
1,315.14 
1,315.14 
1,315.14 
1,302.70 

52.37 
54.31 
51.86 
51.86 
51.86 
50.78 
50.78 
50.82 
52.95 
50.81 
50.81 
50.81 
50.81 
50.81 
50.81 
50.81 
51.95 
51.95 
51.95 
46.57 

0.00000 
0.00000 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 
2.02608 

121.11 
125.60 
1 19.92 
119.92 
11 9.92 
11 7.42 
11 7.42 
11 7.53 
122.44 
1 17.49 
11 7.49 
1 17.49 
1 17.49 
1 17.49 
1 17.49 
117.49 
120.14 
120.14 
120.14 
107.70 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 10711 
07/10/00 11:42:33 AM @ Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 26 
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Detailed Report for Junction: Willowbrook 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

20.00 hr N/A 1,313.32 51.17 0.00000 118.32 
21 .OO hr N/A 1,313.32 51.17 0.00000 118.32 
22.00 hr N/A 1.313.32 51.17 0.00000 118.32 
23.00 hr N/A 1,316.11 52.37 0.00000 121.11 
24.00 hr N/A 1,320.60 54.31 0.00000 125.60 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
0711 0100 11 :42:33 AM 0 Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 27 
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Detailed Report for Junction: Willowcreek 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Baseaperation a I 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Base-P h ysica I 

Calibration Summary 

Roughness -=none> Demand <none> 

Geometric Summary 

X 
Y 

12,931.82 ft E levation 
-3,661.23 R Zone 

1,196.00 ft 
Zone-1 

Connecting Pipes 

P-197 
P-I98 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 36.18000 WC-2.01 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(R) 

0.00 hr NIA 1,322.94 54.89 0.00000 126.94 
1 .OO hr NIA 1,325.89 56.17 0.00000 129.89 
2.00 hr NIA 1,312.22 50.26 2.02608 116.22 
3.00 hr NIA 1,312.22 50.26 2.02608 116.22 
4.00 hr NIA 1,312.22 50.26 2.02608 116.22 
5.00 hr NIA 1,310.48 49.51 2.02608 114.48 
6.00 hr NIA 1,310.48 49.51 2.02608 114.48 
7.00 hr NIA 1,310.55 49.54 2.02608 114.55 
8.00 hr NIA 1,313.98 51.02 2.02608 117.98 
9.00 hr NIA 1,310.53 49.53 2.02608 114.53 
10.00 hr NIA 1,310.53 49.53 2.02608 114.53 
11.00 hr NIA 1,310.53 49.53 2.02608 114.53 
12.00 hr NIA 1,310.53 49.53 2.02608 114.53 
13.00 hr NIA 1,310.53 49.53 2.02608 114.53 
14.00 hr NIA 1,310.53 49.53 2.02608 114.53 
15.00 hr NIA 1,310.53 49.53 2.02608 114.53 
16.00 hr NIA 1,312.37 50.32 2.02608 116.37 
17.00 hr NIA 1,312.37 50.32 2.02608 116.37 
18.00 hr NIA 1,312.37 50.32 2.02608 116.37 
19.00 hr NIA 1,303.77 46.60 2.02608 107.77 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiens groundwaterlsun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:34 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 28 



Detailed Report for Junction: Willowcreek 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (fi) I 0% 
20.00 hr N/A 1,321.10 54.10 0.00000 125.10 
21 .OO hr N/A 1,321.10 54.10 0.00000 125.10 
22.00 hr N/A 1,321.10 54.10 0.00000 125.10 
23.00 hr N/A 1,322.94 54.89 0.00000 126.94 
24.00 hr N/A 1,325.89 56.17 0.00000 129.89 

1 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 10711 
07/10/00 11 :42:34 AM 6 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 29 
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Detailed Report for Junction: Lakes West 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summaw 

X 
Y 

11,686.61 R Elevation 
-18,025.82 R Zone 

1,186.00 R 
Zone-1 

Connecting Pipes 

P-139 
P-208 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 46.80000 LW-1.95 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (R) 
(ft) 

0.00 hr NIA 1,228.54 18.40 1.96560 42.54 
1 .OO hr NIA 1,253.86 29.35 1.96560 67.86 
2.00 hr NIA 1,277.19 39.43 1.96560 91.19 
3.00 hr NIA 1,277.19 39.43 1.96560 91.19 
4.00 hr NIA 1,277.19 39.43 1.96560 91.19 
5.00 hr NIA 1.268.50 35.68 1.96560 82.50 
6.00 hr NIA 1,268.50 35.68 1.96560 82.50 
7.00 hr NIA 1,265.95 34.57 1.96560 79.95 
8.00 hr NIA 1,286.83 43.60 1.96560 100.83 
9.00 hr NIA 
10.00 hr NIA 
11 .OO hr NIA 
12.00 hr NIA 
13.00 hr NIA 
14.00 hr NIA 

,265.79 34.50 1,96560 79.79 
,265.79 34.50 1.96560 79.79 
,265.79 34.50 1.96560 79.79 
,265.79 34.50 1.96560 79.79 
,265.79 34.50 1.96560 79.79 
,265.79 34.50 1.96560 79.79 

15.00 hr NIA 1,265.79 34.50 
16.00 hr NIA 1,277.22 39.45 
17.00 hr NIA 1,277.22 39.45 
18.00 hr NIA 1,277.22 39.45 
19.00 hr NIA 1,225.61 17.13 

Tlle: CWR Groundwater Savings 
g:\je\citizens groundwaterkun cityalt b.wcd 
07110100 11 :42:25 AM Q Haestad Methods, Inc. 

1.96560 79.79 
1.96560 91.22 
1.96560 91.22 
1.96560 91.22 
1.96560 39.61 

Project Engineer: HDR Engineering 
HDR Engineering Cybemet v3.1 [071] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 4 



Detailed Report for Junction: Lakes West 

I Calculated Results Summary 

1 
Time Constituent Calculated Pressure Demand Pressure 

(rngn) Hydraulic (psi) (Calculated) Head 
Grade (ds) (fi) 

(fi) 

20.00 hr N/A 1,215.93 12.94 1.96560 29.93 
21 .OO hr N/A 1,215.93 12.94 1.96560 29.93 I 22.00 hr NIA 1,215.93 12.94 1.96560 29.93 
23.00 hr NIA 1,228.54 18.40 1.96560 42.54 
24.00 hr NIA 1,253.86 29.35 1.96560 67.86 I 

I 

1 

I 
Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAsun cityatt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11 :42:25 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 5 

I 
I 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
D 
I 

Detailed Report for Junction: Lakes East 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Base-P h ysica I 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

16,302.99 ft Elevation 
-22,309.75 R Zone 

1,186.00 17 
Zone-I 

Connecting Pipes 

P-206 
P-209 

Demand Summary 
~~ 

Type Demand Pattern 

Demand 32.40000 LE-I .35 

Calculated Results Summary 
~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

1,239.08 
1,258.95 
1,275.38 
1,275.38 
1,275.38 
1,266.41 
1,266.41 
1,266.76 
1,283.66 
1,266.63 
1,266.63 
1,266.63 
1,266.63 
1,266.63 
1,266.63 
1,266.63 
1,275.84 
1,275.84 
1,275.84 
1,231.40 

22.95 
31.55 
38.65 
38.65 
38.65 
34.77 
34.77 
34.92 
42.23 
34.87 
34.87 
34.87 
34.87 
34.87 
34.87 
34.87 
38.85 
38.85 
38.85 
19.63 

1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 
1.36080 

53.08 
72.95 
89.38 
89.38 
89.38 
80.41 
80.41 
80.76 
97.66 
80.63 
80.63 
80.63 
80.63 
80.63 
80.63 
80.63 
89.84 
89.84 
89.84 
45.40 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b . w d  HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:24 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 



I 
Detailed Report for Junction: Lakes East 

I Calculated Results Summary 
~~ ~ ~ ~~ _ _ ~  
Time Constituent Calculated Pressure Demand Pressure 

(mgll) Hydraulic (psi) (Calculated) Head 
Grade (cfs) (fi) 
(R) 

20.00 hr NIA 1,226.49 17.51 1.36080 40.49 
21 .OO hr NIA 1,226.49 17.51 1.36080 40.49 
22.00 hr NIA 1,226.49 17.51 2.36080 40.49 
23.00 hr NIA 1,239.08 22.95 1.36080 53.08 
24.00 hr NIA 1,258.95 31.55 1.36080 72.95 I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 [071 J 
07/10/00 11:42:24 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 
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Detailed Report for Junction: Maricopa Lake 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

6,020.15 ft Elevation 
-30,014.66 R Zone 

1,200.00 ft 
Zone-I 

Connecting Pipes 

P-I 57 
P-214 

Demand Summary 

Demand 0.72000 ML-.03 

Calculated Results Summaw 
- ~ ~~~~ ~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(A) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,193.51 
1,231.58 
1,269.54 
1,269.54 
1,269.54 
1,260.85 
1,260.85 
1,252.45 
1,281.82 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,268.18 
1,268.1 8 
1,268.1 8 
1.201.04 

-2.81 
13.65 
30.07 
30.07 
30.07 
26.31 
26.31 
22.68 
35.38 
22.87 
22.87 
22.87 
22.87 
22.87 
22.87 
22.87 
29.48 
29.48 
29.48 
0.45 

0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 
0.03024 

-6.49 
31.58 
69.54 
69.54 
69.54 
60.85 
60.85 
52.45 
81.82 
52.89 
52.89 
52.89 
52.89 
52.89 
52.89 
52.89 
68.78 
68.18 
68.18 

1.04 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:26 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 6 



Detailed Report for Junction: Maricopa Lake 
I 
I Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgI1) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(fi) 

20.00 hr NIA 1,180.09 -8.61 0.03024 -19.91 
21 .OO hr NIA 1,180.09 -8.61 0.03024 -19.91 
22.00 hr NIA 1,180.09 -8.61 0.03024 -19.91 
23.00 hr NIA 1,193.51 -2.81 0.03024 5 . 4 9  
24.00 hr NIA 1,231.58 13.65 0.03024 31.58 

I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b .wd HDR Engineering Cybernet v3.1 [071 J 
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Detailed Report for Junction: North 

Scenario Summary 

I 
I 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

I 
Calibration Summary 

Demand <none> Roughness <none> 

I 
I 
I 
1 
I 

I 

I 
I 
I 

Geometric Summary 

X 
Y 

12,932.68 ft Elevation 
-29,650.60 ft Zone 

1,183.00 ft 
Zone-I 

Connecting Pipes 

P-212 
P-215 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 33.92000 NO-2.12 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr NIA 1,190.04 3.05 2.12000 7.04 
1 .OO hr NIA 1,230.00 20.32 2.12000 47.00 
2.00 hr NIA 1,269.93 37.59 0.00000 86.93 
3.00 hr NIA 1,269.93 37.59 0.00000 86.93 
4.00 hr NIA 1,269.93 37.59 0.00000 86.93 
5.00 hr NIA 1,261.24 33.83 0.00000 78.24 
6.00 hr NIA 1,261.24 33.83 0.00000 78.24 
7.00 hr NIA 1,251.94 29.81 2.12000 68.94 
8.00 hr NIA 1,280.65 42.23 2.12000 97.65 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,250.35 
1,250.35 
1,250.35 
1,250.35 
1,250.35 
1,250.35 
1,250.35 
1,268.44 
1,268.44 
1,268.44 
1,199.17 

29.12 2.12000 
29.12 2.12000 
29.12 2.12000 
29.12 2.12000 
29.12 2.12000 
29.12 2.12000 
29.12 2.12000 
36.95 0.00000 
36.95 0.00000 
36.95 0.00000 

6.99 2.12000 

67.35 
67.35 
67.35 
67.35 
67.35 
67.35 
67.35 
85.44 
85.44 
85.44 
16.17 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b.wcd HDR Engineering Cybernet v3.1 1071 J 
07/10100 11 :42:26 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 8 



Detailed Report for Junction: North 

1 Calculated Results Summary 

I 
~~~ ~~~ 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (ft) 
(ft) 

20.00 hr N/A 1,176.69 -2.73 2.12000 -6.31 
21 .OO hr N/A 1,176.69 -2.73 2.12000 -6.31 
22.00 hr N/A 1,176.69 -2.73 2.12000 -6.31 
23.00 hr N/A 1,190.04 3.05 2.12000 7.04 
24.00 hr N/A 1,230.00 20.32 2.12000 47.00 

I 
1 

I 

1 
I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b .wd HDR Engineering Cybemet v3.1 [071] 
0711 0100 11 :42:26 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 9 
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Detailed Report for Junction: Quail Run 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ ~ ~~ ~ ~~ ~~ 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

16,538.27 ft Elevation 
-31.030.00 ft Zone 

1,182.00 ft 
Zone-1 

Connecting Pipes 

P-2 1 6 
P-226 

Demand Summary 
~ ~ 

Type Demand Pattern 

Demand 12.54000 QR-.1.14 

Calculated Results Summary 
~ ~~ ~~ ~~~ ~~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (f t)  
(ft) 

0.00 hr NIA 1,186.78 2.07 1.14114 4.78 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,227.73 
1,267.36 
1,267.36 
1,267.36 
i ,258.68 
1,258.68 

1,280.95 
1,252.24 

1,250.21 
1,250.21 
1,250.21 
1,250.21 
1,250.21 
1,250.21 
1,250.21 
1,268.01 
1,268.01 
1,268.01 
1,199.04 

19.78 
36.91 
36.91 
36.91 
33.16 
33.16 
30.37 
42.79 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
37.19 
37.19 
37.1 9 
7.37 

Title: CWR Groundwater Savings 
g:!je\citizens groundwaterbun cityalt b.wcd 
0711 0/00 1 1 :42:28 AM 0 Haestad Methods. Inc. 

1.14114 45.73 
1.14114 85.36 
1 .I41 14 85.36 
1.14114 85.36 
1.141 14 76.68 
1.14114 76.68 
0.00000 70.24 
0.00000 98.95 
0.00000 68.21 
0.00000 68.21 
0.00000 68.21 
0.00000 68.21 
0.00000 68.21 
0.00000 68.21 
0.00000 68.21 
0.00000 86.01 
0.00000 86.01 
0.00000 86.01 
0.00000 17.04 

Project Engineer: HDR Engineering 
HDR Engineering Cybernet v3.1 10711 

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 12 



Detailed Report for Junction: Quail Run 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (ft) I (ft) 

20.00 hr N/A 1,173.43 -3.71 1.14114 -8.57 
21 .OO hr N/A 1,173.43 -3.71 1.14114 -8.57 
22.00 hr NIA 1,173.43 -3.71 1.14114 -8.57 
23.00 hr NIA 1,186.78 2.07 1.14114 4.78 
24.00 hr NIA 1,227.73 19.78 1.14114 45.73 I 

M 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiiens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:28 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 13 
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Detailed Report for Junction: Riverview (East) 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 

I 
I 

~~~ ~ 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constiluent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

12,983.18 ft Elevation 1,188.00 ft X 
Y -14,120.02 ft Zone Zone-1 

Connecting Pipes 

P-233 
P-234 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 12.24000 RVE-.68 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,247.45 
1,267.33 
1,283.76 
1,283.76 
1,283.76 
1,274.76 
1,274.76 
1,275.1 1 
1,292.01 
1,274.98 
1,274.98 

25.71 
34.30 
41.41 
41.41 
41.41 
37.52 
37.52 
37.67 
44.98 
37.61 
37.61 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.68544 
0.68544 
0.68544 
0.68544 
0.68544 
0.68544 

59.45 
79.33 
95.76 
95.76 
95.76 
86.76 
86.76 
87.1 1 

104.01 
86.98 
86.98 

11.00 hr NIA 1,274.98 37.61 0.68544 86.98 
12.00 hr NIA 1,274.98 37.61 0.68544 86.98 
13.00 hr NIA 1,274.98 37.61 0.68544 86.98 
14.00 hr NIA 1,274.98 37.61 0.68544 86.98 
15.00 hr NIA 1,274.98 37.61 0.68544 86.98 
16.00 hr NIA 1,284.19 41.60 0.68544 96.19 
17.00 hr NIA 1,284.19 41.60 0.68544 96.19 
18.00 hr NIA 1,284.19 41.60 0.68544 96.19 
19.00 hr NIA 1,239.75 22.38 0.68544 51.75 

Title: CW!? Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 1 1  ‘42:29 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 14 
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1 
1 
I 
I 
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Detailed Report for Junction: Riverview (East) 

Calculated Results Summary 

Time Constituent Calculated Pressure 
(mgll) Hydraulic (psi) 

Grade 
(ft) 

Demand Pressure 
(Calculated) Head 

(cfs) (ft) 

20.00 hr NIA 1,234.84 20.26 
21 .OO hr NIA 1,234.84 20.26 

23.00 hr NIA 1,247.45 25.71 
24.00 hr NIA 1,267.33 34.30 

22.00 hr NIA 1,234.84 20.26 

~ ~~~ ~~~ 

0.68544 46.84 
0.68544 46.84 
0.68544 46.84 
0.00000 59.45 
0.00000 79.33 

TRle: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun atyalt b.wcd HDR Engineering Cybernet v3.1 [071] 
0711 OJOO 11 :42:29 AM 0 Haestad Methods, Inc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 15 
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Detailed Report for Junction: Riverview (West) 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysicai 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand enone:, Roughness <none> 

Geometric Summary 

X 8,873.60 ft Elevation 1,187.00 fl 
Y -15,280.96 ft Zone Zone-1 

~ ~~ 

Connecting Pipes 

P-I30 
P-I 87 

Demand Summary 

Type Demand Pattern 
(CfS) 

Demand 12.12000 RVW-1.01 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,246.11 25.56 1,00596 59.11 
1 .OO hr N/A 1,265.99 34.16 1.00596 78.99 
2.00 hr N/A 1,282.42 41.26 1.00596 95.42 
3.00 hr N/A 1,282.42 41.26 1.00596 95.42 
4.00 hr N/A 1,282.42 41.26 1.00596 95.42 
5.00 hr NtA 1,273.73 37.50 1.00596 86.73 
6.00 hr N/A 1,273.73 37.50 1.00596 86.73 
7.00 hr N/A 1,275.68 38.35 0.00000 88.68 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 

1,292.57 45.65 
1,275.54 38.29 
1,275.54 38.29 
1,275.54 38.29 
1,275.54 38.29 
1,275.54 38.29 
1,275.54 38.29 
1,275.54 38.29 
1,284.76 42.27 
1.284.76 42.27 
1,284.76 42.27 
1,238.72 22.37 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
1.00596 

105.57 
88.54 
88.54 
88.54 
88.54 
88.54 
88.54 
88.54 
97.76 
97.76 
97.76 
51.72 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citbens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 [071 J 
07/10/00 11:42:30 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 16 



Detailed Report for Junction: Riverview (west) 

1 Calculated Results Summaw 

Time Constituent Calculated Pressure Demand Pressure 
(rngll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (f i) 
(f i )  

20.00 hr NIA 1,233.81 20.24 1.00596 46.81 
21 .OO hr NIA 1,233.81 20.24 1.00596 46.81 
22.00 hr N/A 1,233.81 20.24 1.00596 46.81 
23.00 hr NIA 1,246.11 25.56 1.00596 59.11 
24.00 hr NIA 1,265.99 34.16 1.00596 78.99 

I 
I 
I 

I 

I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterbun cityalt b.wcd HDR Engineering Cybemet v3.1 [071] 
07l10lOO 11:42:30 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 17 



Detailed Report for Junction: South (East) 

Scenario Summary 
~~ 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-P hysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

<none> Demand <none> Roughness 

~~~ 

Geometric Summary 

X 13,854.66 ft Elevation 1,183.00 ft 
Y -34.475.57 R Zone Zone-I 

Connecting Pipes 

P-227 
P-228 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 22.40000 SE-1.4 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (ft) 
(R) 

0.00 hf N/A 1,184.49 0.65 1.40000 1.49 
1 .oO hr N/A 1,230.00 20.33 0.00000 47.00 
2.00 hr N/A 1,269.64 37.46 0.00000 86.64 
3.00 hr NIA 1,269.64 37.46 0.00000 86.64 
4.00 hr N/A 1.269.64 37.46 0.00000 86.64 
5.00 hr N/A 1.260.95 33.71 0.00000 77.95 
6.00 hr N/A 1,260.95 33.71 0.00000 77.95 
7.00 hr N/A 1,252.24 29.94 0.00000 69.24 
8.00 hr N/A 1,280.95 42.36 0.00000 97.95 
9.00 hr N/A 1,245.66 27.10 1.40000 62.66 
10.00 hr N/A 1,245.66 27.10 1.40000 62.66 
11 .OO hr N/A 1,245.66 27.10 1.40000 62.66 
12.00 hr N/A 1,245.66 27.10 1.40000 62.66 
13.00 hr N/A 1,245.66 27.10 1,40000 62.66 
14.00 hr N/A 1,245.66 27.10 1.40000 62.66 
15.00 hr N/A 1,245.66 27.10 1.40000 62.66 
16.00 hr N/A 1,263.45 34.79 1.40000 80.45 
17.00 hr N/A 1,263.45 34.79 1.40000 80.45 
18.00 hr N/A 1,263.45 34.79 1.40000 80.45 
19.00 hr N/A 1,194.48 4.96 1.40000 11.48 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b .wd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:31 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 18 



Detailed Report for Junction: South (East) 

I Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (A) 
(A) 

20.00 hr N/A 1.171.14 -5.13 1.40000 -11.86 
21 .OO hr N/A 1,171.14 -5.13 1.40000 -11.86 
22.00 hr N/A 1,171.14 -5.13 1.40000 -11.86 

I 
I 
I 

23.00 hr N/A 1,184.49 0.65 1.40000 1.49 
24.00 hr N/A 1.230.00 20.33 0.00000 47.00 

I 

I 
I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterkun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/10/00 11:42:31 AM 0 Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 19 

I 
I 

1 



- 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

Detailed Report for Junction: South (West) 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Ph ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~~ ~ ~~ ~ ~ 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 8,226.65 ft 
Y -33.155.49 R Zone Zone-I 

Elevation 1,182.00 ft 

Connecting Pipes 

P-210 
P-211 

Demand Summary 

Type Demand Pattern 

Demand 22.24000 SW-1.39 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(fi) 

0.00 hr 
I .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,191.08 
1,228.91 
1,266.87 
1,266.87 
1,266.87 
1,258.18 
1,258.1 8 
1,249.78 
1,281.82 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,252.89 
1,265.51 
1,265.51 
1,265.51 
1 ,I 98.37 

3.93 
20.28 
36.70 
36.70 
36.70 
32.94 
32.94 
29.31 
43.17 
30.65 
30.65 
30.65 
30.65 
30.65 
30.65 
30.65 
36.1 1 
36.1 1 
36.1 1 
7.08 

1.32050 
1.39000 
1.39000 
1.39000 
1.39000 
1.39000 
1.39000 
1.39000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
1.39000 
1.39000 
1.39000 
1.39000 

9.08 
46.91 
84.87 
84.87 
84.87 
76.18 
76.18 
67.78 
99.82 
70.89 
70.89 
70.89 
70.89 
70.89 
70.89 
70.89 
83.51 
83.51 
83.51 
16.37 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiens groundwaterbun cityalt b.wcd HDR Engineering Cybernet v3.1 lo711 
0711 0100 1 1 :42:31 AM 6 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 20 
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Detailed Report for Junction: South (west) 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgA) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(R) 

20.00 hr N/A 1,177.43 -1.98 1.39000 -4.57 
21 .OO hr N/A 1,177.43 -1.98 1.39000 -4.57 
22.00 hr N/A 1,177.43 -1.98 1.39000 -4.57 
23.00 hr N/A 1,191.08 3.93 1.32050 9.08 
24.00 hr N/A 1,228.91 20.28 1.39000 46.91 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAsun cityalt b.wcd HDR Engineering Cybernet v3.1 [071] 
07/1OlOO 11:42:31 AM 8 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 21 



Scenario: Peak Demand July 

I 
I 

i 

i 
i 
i 
i 
i 

i 
i 

I 
I 

sLxcc1.1I;dr) I 
Title: CWR Groundwater Savings (Ea&) Project Engineer: HDR Engineering 
g:\je\citizens groundwateflfinaI.wcd HDR Engineering Cybemet v3.1 [071] 

Page 1 of 1 07127100 08:46:53 AM 0 Haestad Methods, Inc. 37 Brookside Road Watet-bury, CT 06708 USA (203) 755.1666 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
8 
I 
I 
I 

Trail Ridge 
Golf Course 

Grandview - 
CITIZENS 

water resoumes 

SUN CITY / SUN CITY WEST 
GROUND WATER SAVINGS PROJECT 

N 

Stardust 
Golf Course 

Briarwood 
Country Club 

? 

Golf Course 

Pebblebrook 
Golf Course r Golf Course 

CYBERNET MODEL 
SUN CITY WEST 



I 
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Computed JKE 

Checked 

sheet 1 

Sun City / Sun City West Youngtown Groundwater Savings Project 

SULWCI Sun City West 

Task CAP Delivery Schedule 

I 

Date 7/26/00 

Date 

Of I 

The graphs below represent the delivery schedule of the CAP water to each of the participating golf courses. The flow is based on 
the allocated water for Sun City West with the cypemet model to optimize flow to each course. The graphs indicate the time period 
and flow rate of each delivery. 
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pro~ec~ Sun City / Sun City West Youngtown Groundwater Savings Project 

subm Sun City Noungtown 

T& CAP Delivery Schedule 

1 
Computed JKE Date 7/26/00 

Checked Date 

sheet 1 of 1 

Job No. No. 

Computation 

The graphs below represent the delivery schedule of the CAP water to each of the participating golf courses. The flow is based on 
the allocated water for Sun City and Youngtown with the cypernet model to optimize flow to each course. The graphs indicate the 
time period and flow rate of each delivery 
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Detailed Report for Reservoir: CAP INLET 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

26,480.31 R Hydraulic Grade Line 
41,988.39 R Zone 

1,517.10 n 
Zone-I 

Connecting Pipes 

P-235 

~ 

Calculated Results Summary 

Time Constituent Calculated Reservoir Reservoir 

(rt) 

(mgll) Hydraulic Inflow Oufflow 
Grade (6) (cfs) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00 hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 
20.00 hr 
21 .OO hr 
22.00 hr 
23.00 hr 
24.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.51 7.1 0 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
1,517.1 0 
1,517.10 
131 7.1 0 
1,517.10 
1,517.10 
131 7.1 0 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
1,517.10 
I ,517.1 0 
1,517.1 0 
1.51 7.1 0 
1,517.10 
1,517.10 
1.517.10 

NIA 15.10759 
NIA 14.89765 
NIA 14.89763 
NIA 14.89767 
NIA 15.08516 
NIA 14.24551 
NIA 14.66446 
NIA 14.66443 
NIA 14.50153 
NIA 15.25125 
NIA 15.25129 
NIA 14.48077 
NIA 14.48076 
NIA 14.48077 
NIA 13.47077 
NIA 14.51161 
NIA 14.51161 
NIA 15.35128 
NIA 15.35129 
NIA 15.51417 
NIA 14.73653 
NIA 14.73653 
NIA 14.73654 
NIA 14.73655 
NIA 15.10760 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwater\final.wcd HDR Engineering Cybernet v3.1 10711 
07/26/00 04:21:18 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 
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Detailed Report for Junction: Sun City WestlSun City Split 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-P hysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

11,874.08 n Elevation 
55.57 n Zone 

1,200.00 ft 
Zone-I 

Connecting Pipes 

P-236 
P-I 03 
P-237 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (6) (fi) m 
0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 
20.00 hr 
21.00 hr 
22.00 hr 
23.00 hr 
24.00 hr 

NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,379.21 
1,382.74 
1,382.74 
1,382.74 
1,379.59 
1,393.41 
1,386.60 
1,386.60 
1,389.27 
1,376.78 
1,376.78 
1,389.61 
1,389.61 
1,389.61 
1,405.57 
1,389.1 1 
1,389.1 1 
1,375.07 
1,375.07 
1,372.27 
1,385.41 
1,385.41 
1,385.41 
1,385.41 
1,379.21 

77.50 
79.02 
79.02 
79.02 
77.66 
83.64 
80.69 
80.69 
81.85 
76.44 
76.44 
81.99 
81.99 
81.99 
88.90 
81.78 
81.78 
75.71 
75.71 
74.49 
80.18 
80.18 
80.18 
80.18 
77.50 0.00000 179.21 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\dtizens groundwateAfinal.wcd HDR Engineering Cybernet v3.1 10711 
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0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

179.21 
182.74 
182.74 
182.74 
179.59 
193.41 
186.60 
186.60 
189.27 
176.78 
176.78 
189.61 
189.61 
189.61 
205.57 
189.1 1 
189.11 
175.07 
175.07 
172.27 
185.41 
185.41 
185.41 
185.41 



Detailed Report for Junction: Briawood 

Scenario Summaw 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Ph ysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-3,749.13 ft Elevation 
-217.82 R Zone 

1,222.00 ft 
Zone-I 

Connecting Pipes 

P-I 4 
P-201 

Demand Summaw 

Demand 21.00000 BW-lOh6 

Calculated Results Summary 

Time constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr NIA 1,365.89 62.22 2.10000 143.89 
1 .OO hr NIA 1,371.37 64.59 0.00000 149.37 
2.00 hr NIA 1,371.37 64.59 0.00000 149.37 
3.00 hr NIA 1,371.37 64.59 0.00000 149.37 
4.00 hr NIA 1,368.23 63.23 0.00000 146.23 
5.00 hr N/A 1.382.05 69.21 0.00000 160.05 
6.00 hr NIA 1,373.63 65.57 0.00000 151.63 
7.00 hr NIA 1,373.63 65.57 0.00000 151.63 
8.00 hr NIA 1,376.30 66.73 0.00000 154.30 
9.00 hr NIA 1,363.81 61.32 0.00000 141.81 
10.00 hr NIA 1,363.81 61.32 0.00000 141.81 
11.00 hr NIA 1,379.62 68.16 0.00000 157.62 
12.00 hr NIA 1,379.62 68.16 0.00000 157.62 
13.00 hr NIA 1,379.62 68.16 0.00000 157.62 
14.00 hr NIA 1,395.58 75.06 0.00000 173.58 
15.00 hr NIA 1,373.03 65.31 2.10000 151.03 
16.00 hr NIA 1,373.03 65.31 2.10000 151.03 
17.00 hr NIA 1,359.00 59.24 2.10000 137.00 
18.00 hr NIA 1,359.00 59.24 2.10000 137.00 
19.00 hr N/A 1,356.19 58.03 2.10000 134.19 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinal.wd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Junction: Briarwood 

Calculated Results Summary 

Time Constituent Calculated Pressure 
(mgll) Hydraulic (psi) 

Grade 
(R) 

20.00 hr N/A 1,372.09 64.91 
21 .OO hr N/A 1.372.09 64.91 
22.00 hr N/A 1,372.09 64.91 
23.00 hr N/A 1,372.09 64.91 
24.00 hr N/A 1,365.89 62.22 

Demand Pressure 
(Calculated) Head 

(CfS) (e) 

2.10000 150.09 
2.1 0000 150.09 
2.10000 150.09 
2.10000 150.09 
2.10000 143.89 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybernet v3.1 [071] g:\jeWiens groundwater\final.wcd HDR Engineering 

07/26/00 04:21:17 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 



Detailed Report for Junction: Echo Mesa Lake 

Scenario Summary 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-12,834.68 R Elevation 
-422.63 R Zone 

1,245.00 ft 
Zone-1 

~~ 

Connecting Pipes 

P-191 
P-192 

Demand Summary 

Type Demand Pattem 
(cfs) 

Demand 17.22000 EM-14hm 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(R) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 1.343.29 
NIA 1,342.56 
NIA 1,342.56 
NIA 1,342.56 
NIA 1,339.41 
NIA 1,353.23 
NIA 1,366.91 
NIA 1,366.91 
NIA 1,369.58 
NIA 1,357.08 
NIA 1,357.08 
NIA 1,365.83 
NIA 1,365.83 
NIA 1,365.83 
NIA 1,381.79 
NIA 1,371.32 
NIA 1,371.32 
NIA 1,357.28 
NIA 1,357.28 
NIA 1,354.48 

42.51 
42.19 
42.19 
42.19 
40.83 
46.80 
52.72 
52.72 
53.87 
48.47 
48.47 
52.25 
52.25 
52.25 
59.15 
54.63 
54.63 
48.55 
48.55 
47.34 

~~ 

1.22951 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
1.22951 
1.22951 
1.22951 
1.22951 
1.22951 
1.22951 
1.22951 
1.22951 
1.22951 

~ 

98.29 
97.56 
97.56 
97.56 
94.41 

108.23 
121.91 
121.91 
124.58 
112.08 
112.08 
120.83 
120.83 
120.83 
136.79 
126.32 
126.32 
1 12.28 
1 12.28 
109.48 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinaLwcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Junction: Echo Mesa Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(R) 

20.00 hr NIA 1,349.49 45.19 1.22951 104.49 
21 .OO hr N/A 1,349.49 45.19 1.22951 104.49 
22.00 hr N/A 1,349.49 45.19 1.22951 104.49 
23.00 hr N/A 1,349.49 45.19 1.22951 104.49 
24.00 hr N/A 1,343.29 42.51 1.22951 98.29 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citirens groundwaterWnal.wcd HDR Engineering Cybemet v3.1 [071] 
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Detailed Report for Junction: Grandview Lake 

~~ ~ 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

~ ~ 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand enone, Rough ness <none> 

Geometric Summary 

X -14,204.27 R Elevation 1,240.00 R 
Y -4,256.33 R Zone Zone-1 

Connecting Pipes 

P-219 
P-I 89 

Demand Summary 

Type Demand Pattem 
(cfs) 

Demand 22.10000 GV-1OhS 

Grandview Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(R) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

1,342.64 
1,341.53 
1,341.53 
1,341.53 
1,338.39 
1,352.21 
1,367.65 
1,367.66 
1,370.32 
1,357.83 
1,357.83 
1,368.99 
1.368.99 
1,368.99 
1,384.96 
1,372.44 
1,372.44 
1,358.40 

44.38 
43.91 
43.91 
43.91 
42.55 
48.52 
55.20 
55.20 
56.36 
50.95 
50.95 
55.78 
55.78 
55.78 
62.68 
57.27 
57.27 
51.20 

2.21 000 102.64 
2.21 000 101.53 
2.21000 101.53 
2.21 000 101.53 
2.21000 98.39 
2.21000 112.21 
0.00000 127.65 
0.00000 127.66 
0.00000 130.32 
0.00000 137.83 
0.00000 1 17.83 
0.00000 128.99 
0.00000 128.99 
0.00000 128.99 
0.00000 144.96 
0.00000 132.44 
0.00000 132.44 
0.00000 118.40 

Title: CWR Groundwater Savings 
g:\jekitizens groundwateAtinal.wcd 
07/26/00 04:21:19 PM Q Haestad Methods, Inc. 

HDR Engineering 
37 Brookside Road Waterbuty, CT 06708 USA 

Project Engineer: HDR Engineering 
Cybemet v3.1 [071] 

(203) 755-1666 Page 6 



Detailed Report for Junction: Grandview Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 

I 
I (mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (R) 
(fi)  

18.00 hr NIA 1,358.40 51.20 0.00000 118.40 
19.00 hr NIA 1.35560 49.99 0.00000 115.60 I 20.00 hr NIA 1,348.84 47.06 2.21000 108.84 
21 .OO hr NIA 1.348.84 47.06 2.21000 108.84 
22.00 hr NIA 1,348.84 47.06 2.21000 108.84 
23.00 hr NIA 1,348.84 47.06 2.21000 108.84 
24.00 hr NIA 1.342.64 44.38 2.21000 102.64 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Title: - NR Groundwater Savings Project Engineer: HDR Engineering 

g:\je\citizens groundwaterMna1.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Junction: Hillcreast Lake 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

-7,273.22 ft Elevation 
-509.42 R Zone 

1,249.17 R 
Zone-I 

Connecting Pipes 

P-24 
P-174 

~ 

Demand Summary 

Type Demand Pattern 
(-1 

Demand 22.26000 HC-14hE 

~~~~ ~~~ ~ 

Calculated Results Summary 

Time Constiuent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr NIA 1,366.11 50.57 0.00000 116.94 
1 .OO hr NIA 1,371.37 52.85 0.00000 122.20 
2.00 hr NIA 1,371.37 52.85 0.00000 122.20 
3.00 hr NIA 1,371.37 52.84 0.00000 122.20 
4.00 hr NIA 1,368.23 51.48 0.00000 119.06 
5.00 hr NIA 1,382.05 57.46 0.00000 132.88 
6.00 hr NIA 1,371.10 52.73 1.58936 121.93 
7.00 hr NIA 1,371.10 52.73 1.58936 121.93 
8.00 hr NIA 1,373.77 53.88 1.58936 124.60 
9.00 hr NIA 1,361.28 48.48 1.58936 112.11 
10.00 hr NIA 1,361.28 48.48 1.58936 112.11 
11 .OO hr NIA 1,377.08 55.31 1.58936 127.91 
12.00 hr NIA 1,377.08 55.31 1.58936 127.91 
13.00 hr NIA 1,377.08 55.31 1.58936 127.91 
14.00 hr NIA 1,393.05 62.22 1.58936 143.88 
15.00 hr NIA 1,370.71 52.56 1.58936 121.54 
16.00 hr NIA 1,370.71 52.56 1.58936 121.54 
17.00 hr NtA 1,356.68 46.49 1.58936 107.51 
18.00 hr NIA 1,356.68 46.49 1.58936 107.51 
19.00 hr NIA 1,353.87 45.28 1.58936 104.70 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiens groundwater\final.wcd HDR Engineering Cybemet v3.1 [071] 
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Detailed Report for Junction: Hillcreast Lake 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(fi) 

20.00 hr N/A 1,372.31 53.25 0.00000 123.14 
21 .OO hr N/A 1,372.31 53.25 0.00000 123.14 
22.00 hr N/A 1,372.31 53.25 0.00000 123.14 
23.00 hr N/A 1,372.31 53.25 0.00000 123.14 
24.00 hr N/A 1,366.11 50.57 0.00000 116.94 

1 
1 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinal.wcd HDR Engineering Cybernet v3.1 I0711 
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Detailed Report for Junction: Pebblebrook Lake 

Scenario Summary 

1 
i 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 
I 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summarv 

Demand <none> Roughness <none> 

Geometric Summarv 

X -2,176.08 ft Elevation 1,190.00 ft 
Y -4,253.92 R Zone Zone-1 

Connecting Pipes 

P-218 
P-190 

Demand Summary 

Type Demand Pattem 
(&) 

Demand 20.00000 PB-1 Oh= 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fit) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,361.81 
1,359.55 
1,359.55 
1,359.55 
1,356.41 
1,370.23 
1,369.70 
1,369.70 
1.372.37 
1,359.87 
1,359.87 
1,377.59 
1,377.59 
1,377.59 
1,393.55 
1,375.03 
1,375.03 
1,360.99 
1,360.99 

74.30 
73.32 
73.32 
73.32 
71.96 
77.94 
77.71 
77.71 
78.86 
73.46 
73.46 
81.12 
81 .I2 
81.12 
88.02 
80.01 
80.01 
73.94 
73.94 

0.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
2.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

1,358.19 72.73 0.00000 

171.81 
169.55 
169.55 
169.55 
166.41 
180.23 
179.70 
179.70 
182.37 
169.87 
169.87 
187.59 
187.59 
187.59 
203.55 
185.03 
185.03 
170.99 
170.99 
168.19 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinal.wcd HDR Engineering Cybernet v3.1 [071] 
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Detailed Report for Junction: Pebblebrook Lake 

~ ~ _ _ _ _  

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgn) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(ff) 

20.00 hr N/A 1,368.01 76.98 0.00000 178.01 
21 .OO hr N/A 1,368.01 76.98 0.00000 178.01 
22.00 hr N/A 1,368.01 76.98 0.00000 178.01 
23.00 hr N/A 1,368.01 76.98 0.00000 178.01 
24.00 hr N/A 1,361.81 74.30 0.00000 171.81 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jeWiens groundwaterVinal.wcd HDR Engineering Cybemet v3.1 10711 
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Detailed Report for Junction: Stardust 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-P h ysical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 2,027.93 ft Zone Zone-1 

-582.30 ft Elevation 1,213.46 ft 

Connecting Pipes 

P-177 
P-178 

Demand Summaw 

Type Demand Pattern 
(cfs) 

Demand 14.56000 SD-12hS 

Calculated Results Summary 
___ ~~~ ~ ~~~ 

Time Constiiuent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
( f t )  

0.00 hr NIA 1,368.95 67.24 0.00000 155.49 
1 .OO hr NIA 1,373.18 69.07 0.00000 159.72 
2.00 hr NIA 1,373.18 69.07 0.00000 159.72 
3.00 hr NIA 1,373.18 69.07 0.00000 159.72 
4.00 hr NIA 1,370.04 67.71 0.00000 156.58 
5.00 hr NIA 1,383.86 73.69 0.00000 170.40 
6.00 hr NIA 1,374.24 69.53 1.03958 160.78 
7.00 hr NIA 1,374.24 69.53 1.03958 160.78 
8.00 hr NIA 1,376.91 70.68 1.03958 163.45 
9.00 hr NIA 1,364.42 65.28 1.03958 150.96 
10.00 hr NIA 1,364.42 65.28 1.03958 150.96 
11 .OO hr NIA 1,379.82 71.94 1.03958 166.36 
12.00 hr NIA 1.379.82 71.94 1.03958 166.36 
13.00 hr NIA 1,379.82 71.94 1.03958 166.36 
14.00 hr NIA 1,395.78 78.84 1.03958 182.32 
15.00 hr NIA 1,375.99 70.29 1.03958 162.53 
16.00 hr NIA 1.375.99 70.29 1.03958 162.53 
17.00 hr NIA 1,361.96 64.22 1.03958 148.50 
18.00 hr NIA 1,361.96 64.22 1.03958 148.50 
19.00 hr NIA 1,359.16 63.00 1.03958 145.70 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\dtizens groundwateAfinal.wcd HDR Engineering Cybemet v3.1 (0711 
07/26/00 04:21:26 PM (B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 28 
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Detailed Report for Junction: Stardust 

~ ~ _ _ _ _  ~ ~~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (&) ( f t )  
(fi) 

20.00 hr N/A 1,375.15 69.92 0.00000 161.69 
21 .OO hr N/A 1,375.15 69.92 0.00000 161.69 
22.00 hr N/A 1,375.15 69.92 0.00000 161.69 
23.00 hr N/A 1,375.15 69.92 0.00000 161.69 
24.00 hr N/A 1.368.95 67.24 0.00000 155.49 

Ttle: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiiens groundwateAfinaLwcd HDR Engineering Cybemet v3.1 [071] 
07/26/00 04:21:26 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 29 



Detailed Report for Junction: Trail Ridge 
B 
I 
B 

1 
B 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand enone, Roughness <none> 

Geometric Summary 

X 
Y 

-17,169.27 ft Elevation 
2.209.76 ft Zone 

1,278.00 ft 
Zone-I 

Connecting Pipes 

P-79 
P-22 1 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 15.68000 TR-14hr 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

0.00 hr NIA 1,343.52 28.33 0.00000 65.52 
1 .OO hr NIA 1,340.29 26.94 1.11955 62.29 
2.00 hr NIA 1,340.29 26.94 1.11955 62.29 
3.00 hr NIA 1,340.29 26.94 1.11955 62.29 
4.00 hr NIA 1,337.14 25.58 1.11955 59.14 
5.00 hr NIA 1,350.97 31.55 1.11955 72.97 
6.00 hr NIA 1.364.64 37.47 1.11955 86.64 
7.00 hr NIA 1,364.64 37.47 1.11955 86.64 
8.00 hr NIA 1,367.31 38.62 1.11955 89.31 
9.00 hr NIA 1.354.82 33.22 1.11955 76.82 
10.00 hr NIA 1,354.81 33.22 1.11955 76.81 
11 .OO hr NIA 1,363.78 37.10 1.11955 85.78 
12.00 hr NIA 1,363.78 37.10 1.11955 85.78 
13.00 hr NIA 1,363.78 37.10 1.11955 85.78 
14.00 hr NIA 1,379.74 44.00 1.11955 101.74 
15.00 hr NIA 1,371.55 40.45 0.00000 93.55 
16.00 hr NIA 1,371.55 40.45 0.00000 93.55 
17.00 hr NIA 1,357.51 34.38 0.00000 79.51 
18.00 hr NIA 1,357.51 34.38 0.00000 79.51 
I 9.00 hr NIA 1,354.71 33.17 0.00000 76.71 

Title: CWR Groundwater Savings Project Engineer HDR Engineering 
g:\je\citizens groundwater\final.wcd HDR Engineering Cybemet v3.1 [071] 
07/26/00 04:21:27 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 31 
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Detailed Report for Junction: Trail Ridge 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) m 
20.00 hr N/A 1.349.72 31.01 0.00000 71.72 
21 .OO hr N/A 1,349.72 31.01 0.00000 71.72 
22.00 hr NIA 1,349.72 31.01 0.00000 71.72 
23.00 hr N/A 1,349.72 31.01 0.00000 71.72 
24.00 hr N/A 1,343.52 28.33 0.00000 65.52 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybernet v3.1 [071] g:\jeWiens groundwateAtinal.wd HDR Engineering 

07/26/00 04:21:27 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 32 
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Detailed Report for Junction: Lakes East (Dawn Lake) 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summarv 

Demand <none> Roughness <none> 

Geometric Summary 

X 13,900.71 ft Elevation 1,186.00 ft 
Y -22,153.83 ft Zone Zone-1 

Connecting Pipes 

P-225 
P-209 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 26.72000 L E - 1 6 h ~  

~~~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (6) (ft) 
(ft) 

0.00 hr NIA 1.342.06 67.48 0.00000 156.06 
1 .OO hr NIA 1,345.58 69.01 0.00000 159.58 
2.00 hr NIA 1,345.58 69.01 0.00000 159.58 
3.00 hr NIA 1,345.58 69.01 0.00000 159.58 
4.00 hr N/A 1,296.25 47.68 1.67000 110.25 
5.00 hr NIA 1,321.78 58.72 1.67000 135.78 
6.00 hr NIA 1,314.97 55.77 1.67000 128.97 
7.00 hr NIA 1,314.97 55.77 1.67000 128.97 
8.00 hr NIA 1,268.50 35.68 1.67000 82.50 
9.00 hr NIA 1,234.80 21.10 1.67000 48.80 
10.00 hr NIA 1,234.80 21.10 1.67000 48.80 
11 .OO hr NIA 1,247.63 26.65 1,67000 61.63 
12.00 hr N/A 1,247.63 26.65 1.67000 61.63 
13.00 hr NIA 1,247.63 26.65 1.67000 61.63 
14.00 hr N/A 1,28056 40.89 1.67000 94.56 
15.00 hr NIA 1,309.37 53.35 1.67000 123.37 
16.00 hr NIA 1,309.37 53.35 1.67000 123.37 
17.00 hr NIA 1,284.50 42.59 1.67000 98.50 
18.00 hr NIA 1,284.50 42.59 1.67000 98.50 
19.00 hr NIA 1.323.78 59.58 1.67000 137.78 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybernet v3.1 [071] g:\jeWtiiens groundwater\final.wcd HDR Engineering 

07/26/00 04:21 :20 PM 8 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 10 
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Detailed Report for Junction: Lakes East (Dawn Lake) 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(rng/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fit) 
(ft) 

20.00 hr N/A 1,347.78 69.96 0.00000 161.78 
21.00 hr N/A 1,347.78 69.96 0.00000 161.78 
22.00 hr N/A 1,347.78 69.96 0.00000 161.78 
23.00 hr N/A 1,347.78 69.96 0.00000 161.78 
24.00 hr N/A 1,342.06 67.48 0.00000 156.06 

Title: CWR Groundwater Savings 
g:\jeWiens groundwateAfinal.wcd 
07l26100 04:21:20 PM Q Haestad Methods, Inc. 

HDR Engineering 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: HDR Engineering 
Cybemet v3.1 10711 

Page 1 1 (203) 755-1 666 
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Detailed Report for Junction: Lakes West 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y -18,025.82 R Zone Zone-1 

Connecting Pipes 

11,686.61 R Elevation 1,186.00 R 

P-139 
P-208 

Demand Summary 

Demand 36.30000 LW-1 5hS 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgn) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,342.87 
1,346.39 
1,346.39 
1,346.39 
1,305.95 
1,331.48 
1,324.67 
1,324.67 
1,287.89 
1,258.27 
1,258.27 
1,271.11 
1,271.1 1 
1,271 .I 1 
1,304.03 
1,333.14 
1,333.14 
1,308.27 
1,308.27 
1.336.39 

67.83 
69.36 
69.36 
69.36 
51.87 
62.91 
59.96 
59.96 
44.06 
31.25 
31.25 
36.80 
36.80 
36.80 
51.04 
63.63 
63.63 
52.87 
52.87 
65.03 

2.43210 156.87 
2.43210 160.39 
2.43210 160.39 
2.43210 160.39 
2.4321 0 11 9.95 
2.43210 145.48 
2.4321 0 138.67 
2.43210 138.67 
2.4321 0 101.89 
2.43210 72.27 
2.43210 72.27 
2.43210 85.11 
2.43210 85.11 
2.43210 85.11 
2.43210 118.03 
0.00000 147.14 
0.00000 147.14 
0.00000 122.27 
0.00000 122.27 
0.00000 150.39 

Title: CWR Groundwater Savings 
g:\je\ciiens groundwaterMnaLwcd 
07/26/00 04:21:21 PM Q Haestad Methods, Inc. 

Project Engineer: HDR Engineering 
HDR Engineering Cybernet v3.1 [071] 

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 12 
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Detailed Report for Junction: Lakes West 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) Ift) 
(ft) 

20.00 hr NIA 1,354.15 72.71 0.00000 168.15 
21 .OO hr NIA 1,354.15 72.71 0.00000 168.15 
22.00 hr N/A 1,354.15 72.71 0.00000 168.15 
23.00 hr NIA 1,354.15 72.71 0.00000 168.15 
24.00 hr NIA 1,342.87 67.83 2.43210 156.87 

Title: CWR Groun rater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterIfinal.wcd HDR Engineering Cybernet v3.1 [071 J 
07/26/00 04:21:21 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 Page 13 



Detailed Report for Junction: North 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-P hysical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none=- Roughness <none> 

Geometric Summary 

X 12,932.68 ft Elevation 1,183.00 ft 
Y -29,650.60 ft Zone Zone-1 

Connecting Pipes 

P-212 
P-215 

Demand Summary 

Type Demand Pattern 
(&) 

Demand 25.60000 NO-I 1 hrs 

Calculated Results Summary 

Time 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11.00hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (f t)  
(ft) 

NIA 1,340.48 68.10 0.00000 157.48 
NIA 1,344.01 69.62 0.00000 161.01 
N/A 1,344.01 69.63 0.00000 161.01 
N/A 1,344.01 69.62 0.00000 161.01 
N/A 1,299.60 50.42 0.00000 116.60 
N/A 1.325.13 61.46 0.00000 142.13 
N/A 1,318.32 58.52 0.00000 135.32 
NIA 1,318.32 58.52 0.00000 135.32 
N/A 1,261.19 33.81 2.32960 78.19 
N/A 1,220.14 16.06 2.32960 37.14 
NIA 1,220.14 16.06 2.32960 37.14 
N/A 1,232.98 21.61 2.32960 49.98 
N/A 1,232.98 21.61 2.32960 49.98 
N/A 1,232.98 21.61 2.32960 49.98 
N/A 1,265.90 35.85 2.32960 82.90 
N/A 1,294.71 48.31 2.32960 111.71 
N/A 1,294.71 48.31 2.32960 11 1.71 
N/A 1,269.84 37.55 2.32960 86.84 
N/A 1,269.84 37.55 2.32960 86.84 
NIA 1,323.99 60.97 0.00000 140.99 

Title: CWR Groundwater Savings 
g:\je\citizens groundwater\final.wcd HDR Engineering 
07/26/00 04:21:21 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: HDR Engineering 
Cybemet v3.1 [071] 

(203) 755-1 666 Page 74 



Detailed Report for Junction: North 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) 
(fi) 

20.00 hr N/A 1,337.66 66.88 0.00000 154.66 
21 .OO hr NIA 1,337.66 66.88 0.00000 154.66 
22.00 hr N/A 1,337.66 66.88 0.00000 154.66 
23.00 hr N/A 1,337.66 66.88 0.00000 154.66 
24.00 hr NIA 1.340.48 68.10 0.00000 157.48 

Tile: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwaterlfinal.wcd HDR Engineering Cybemet v3.1 [071] 
07/26/00 04:21:21 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 15 



Detailed Report for Junction: Quail Run 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constiuent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 
~ ~ - 

Demand <none=- Roughness <none> 

Geometric Summary 

X 
Y 

16,538.27 a Elevation 
-31,305.84 R Zone 

1.1a2.00 a 
Zone-I 

Connecting Pipes 

P-232 
P-226 

Demand Summary 

Demand 11.10000 QR-15hm 

Calculated Results Summary 
. ~~~~ ~ ~ ~ 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) 0 
(a) 

0.00 hr NIA 1,340.48 68.53 o.ooooo 158.48 
1 .OO hr NIA 1,344.01 70.06 0.00000 162.01 
2.00 hr NIA 1,344.01 70.06 0.00000 162.01 
3.00 hr NIA 1,344.02 70.06 0.00000 162.01 

5.00 hr NIA 1,325.13 61.90 0.00000 143.13 
6.00 hr NIA 1,318.32 58.95 0.00000 136.32 
7.00 hr NIA 1,318.32 58.95 0.00000 136.32 
8.00 hr NIA 1,261.65 34.45 0.00000 79.65 
9.00 hr NIA 1,212.44 13.16 0.74037 30.44 
10.00 hr NIA 1,212.44 13.16 0.74037 30.44 
11 .OO hr NIA 1,225.27 18.71 0.74037 43.27 
12.00 hr NIA 1,225.27 18.71 0.74037 43.27 
13.00 hr N/A 1,225.27 18.71 0.74037 43.27 

15.00 hr N/A 1,287.01 45.41 0.74037 105.01 
16.00 hr NIA 1,287.01 45.41 0.74037 105.01 
17.00 hr NIA 1.262.13 34.65 0.74037 80.13 

4.00 hr NIA 1,299.60 50.86 o.ooooo 117.60 

14.00 hr NIA 1,258.20 32.95 0.74037 76.20 

18.00 hr NIA 1,262.13 34.65 0.74037 80.13 
19.00 hr NIA 1,315.82 57.87 0.74037 133.82 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwatefifinal.wcd HDR Engineering Cybemet v3.1 [071] 
07/26/00 04:21:23 PM Q Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 18 
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Detailed Report for Junction: Quail Run 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (W 
(fi) 

~ 

20.00 hr NIA 1,329.49 63.78 0.74037 147.49 
21 .OO hr NIA 1,329.49 63.78 0.74037 147.49 
22.00 hr N/A 1,329.49 63.78 0.74037 147.49 
23.00 hr NIA 1,329.49 63.78 0.74037 147.49 
24.00 hr NIA 1,340.48 68.53 0.00000 158.48 

1 
Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\cituens groundwateAfinal.wcd HDR Engineering Cybernet v3.1 [071] 
07/26/00 04:21:23 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 19 
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Detailed Report for Junction: Riverview (East) 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roua h ness <none> 

Geometric Summaw 

X 
Y 

12,983.18 R Elevation 
-14,120.02 ft Zone 

1,188.00 R 
Zone-I 

Connecting Pipes 

P-233 
P-234 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 10.10000 RVE-1OhE 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (fi) 
(R) 

0.00 hr N/A 1,349.28 69.74 0.00000 161.28 
1 .OO hr N/A 1,352.80 71.27 0.00000 164.80 
2.00 hr N/A 1,352.80 71.27 0.00000 164.80 
3.00 hr NIA 1,352.80 71.27 0.00000 164.80 
4.00 hr N/A 1,317.52 56.01 1.01000 129.52 
5.00 hr N/A 1,343.05 67.05 1.01 000 155.05 
6.00 hr NIA 1,336.24 64.10 1.01000 148.24 
7.00 hr N/A 1,336.24 64.10 1.01000 148.24 
8.00 hr N/A 1,310.81 53.11 1.01000 122.81 
9.00 hr N/A 1,285.57 42.19 1.01000 97.57 
10.00 hr N/A 1,285.57 42.19 1.01000 97.57 
11 .OO hr N/A 1,298.40 47.74 1.01000 110.40 
12.00 hr NIA 1,298.40 47.74 1.01000 110.40 
13.00 hr N/A 1,298.40 47.74 1.01000 110.40 
14.00 hr N/A 1,332.14 62.33 0.00000 144.14 
15.00 hr NIA 1,348.04 69.21 0.00000 160.04 
16.00 hr NIA 1,348.04 69.21 0.00000 160.04 
17.00 hr NIA 1,323.17 58.45 0.00000 135.17 
18.00 hr N/A 1,323.17 58.45 0.00000 135.17 
19.00 hr N/A 1,342.46 66.79 0.00000 154.46 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinaI.wcd HDR Engineering Cybernet v3.1 IO711 
07/26/00 04:21:23 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 20 



Detailed Report for Junction: Riverview (East) 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(fi) 

20.00 hr N/A 1,359.19 74.03 0.00000 171.19 
21 .OO hr N/A 1,359.19 74.03 0.00000 171.19 
22.00 hr NIA 1,359.19 74.03 0.00000 171.19 
23.00 hr N/A 1,359.19 74.03 0.00000 171.19 
24.00 hr N/A 1,349.28 69.74 0.00000 161.28 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwateAfinal.wcd HDR Engineering Cybernet v3.1 [071] 

Page 21 07/26/00 04:21:23 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 



Detailed Report for Junction: Riverview (West) 
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Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

~~ ~ ~~ ~ 

Geometric Summary 

X 8,873.60 ft Elevation 1,187.00 ft 
Y -15.280.96 ft Zone Zone-1 

Connecting Pipes 
~ 

P-130 
P-I 87 

Demand Summary 

Type Demand Pattern 
(cfs) 

~~ 

Demand 10.08000 R W - 1  2hrs 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgn) Hydraulic (psi) (Calculated) Head 

Grade Icfs) ( f t )  
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,347.79 
1,351.32 
1.351.32 
1,351.31 
1,316.85 
1,343.87 
1,337.06 
1,337.06 
1.31 1.63 
1,286.38 
1,286.38 
1,299.22 
1,299.22 
1,299.22 
1,332.14 
1,348.04 
1,348.04 
1,321.68 
1,321.68 
1,340.98 

69.53 
71.06 
71.06 
71.06 
56.15 
67.84 
64.89 
64.89 
53.89 
42.98 
42.98 
48.53 
48.53 
48.53 
62.77 
69.64 
69.64 
58.24 
58.24 
66.58 

0.83966 
0.83966 
0.83966 
0.83966 
0.83966 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.83966 
0.83966 
0.83966 

160.79 
164.32 
164.32 
164.31 
129.85 
156.87 
150.06 
150.06 
124.63 
99.38 
99.38 

112.22 
112.22 
112.22 
145.14 
161.04 
161.04 
134.68 
134.68 
153.98 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybemet v3.1 [071] g:\je\dtizens groundwater\final.wcd HDR Engineering 

07/26/00 04:21:24 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 22 



Detailed Report for Junction: Riverview west) 

I Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fi) I (R) 

20.00 hr NIA 1,357.70 73.82 0.83966 170.70 
21.00 hr NIA 1,357.70 73.82 0.83966 170.70 
22.00 hr NIA 1.357.70 73.82 0.83966 170.70 
23.00 hr NIA 1.357.70 73.82 0.83966 170.70 
24.00 hr NIA 1,347.79 69.53 0.83966 160.79 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
Cybernet v3.1 [071] g:\je\citizens groundwateMinal.wcd HDR Engineering 

07126100 04:21:24 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 23 
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Detailed Report for Junction: South (East) 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

13,854.66 ft Elevation 
-34,475.57 ft Zone 

1,183.00 ft 
Zone-1 

Connecting Pipes 

P-227 
P-228 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 19.80000 SOE-15hE 

~~ ~ 

calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(fi) 

0.00 hr N/A 1,340.48 68.10 0.00000 157.48 
1 .OO hr N/A 1,344.01 69.62 0.00000 161.01 
2.00 hr N/A 1,344.01 69.63 0.00000 161.01 
3.00 hr N/A 1,344.01 69.62 0.00000 161.01 
4.00 hr NIA 1,299.60 50.42 0.00000 116.60 
5.00 hr N/A 1,325.13 61.46 0.00000 142.13 
6.00 hr N/A 1,318.32 58.52 0.00000 135.32 
7.00 hr N/A 1,318.32 58.52 0.00000 135.32 
8.00 hr N/A 1,261.65 34.01 0.00000 78.65 
9.00 hr N/A 1.209.51 11.46 1.32066 26.51 
10.00 hr N/A 1,209.51 11.46 1.32066 26.51 
11 .OO hr N/A 1,222.34 17.01 1.32066 39.34 
12.00 hr N/A 1,222.34 17.01 1.32066 39.34 
13.00 hr N/A 1,222.34 17.01 1.32066 39.34 
14.00 hr N/A 1,255.27 31.25 1.32066 72.27 
15.00 hr N/A 1,284.08 43.71 1.32066 101.08 
16.00 hr N/A 1,284.08 43.71 1.32066 101.08 
17.00 hr N/A 1,259.21 32.95 1.32066 76.21 
18.00 hr N/A 1,259.21 32.95 1.32066 76.21 
19.00 hr N/A 1,312.89 56.17 1.32066 129.89 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jeWizens groundwateAfinal.wcd HDR Engineering Cybemet v3.1 to711 
07/26/00 04:21:24 PM (9 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 Page 24 



Detailed Report for Junction: South (East) 

I Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/I) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (fv m 
20.00 hr N/A 1.326.57 62.08 1.32066 143.57 
21 .OO hr N/A 1,326.57 62.08 1.32066 143.57 
22.00 hr N/A 1,326.57 62.08 1.32066 143.57 
23.00 hr N/A 1,326.57 62.08 1.32066 143.57 
24.00 hr N/A 1,340.48 68.10 0.00000 157.48 

I 
I 
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I 
I 
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I 
I 
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I 
I 
I 
I 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jeWtiiens groundwater\final.wcd HDR Engineering Cybernet v3.1 [071] 
07/26/00 04:21:24 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 25 
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Detailed Report for Junction: South (west) 

Scenario Summary 

Label 
Demand Alternative 
Physical Alternative 
Initial Settings Alternative 
Operational Alternative 
Age Alternative 
Constituent Alternative 
Trace Alternative 
Fire Flow Alternative 

Peak Demand July 
Demand-Peak Demand July 
Base-Physical 
Base-Initial Settings 
Base-Operational 
Base-Age Alternative 
Base-Constituent 
Base-Trace Alternative 
Base-Fire Flow 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 9,015.04 R Elevation 1,182.00 ft 
Y -33,048.72 R Zone Zone-1 

Connecting Pipes 

P-229 
P-211 

Demand Summary 

Type Demand Pattern 
(cfs) 

Demand 17.03000 SOW-13hE 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (R) 
(ft) 

0.00 hr 
1 .OO hr 
2.00 hr 
3.00 hr 
4.00 hr 
5.00 hr 
6.00 hr 
7.00 hr 
8.00 hr 
9.00 hr 
10.00 hr 
11 .OO hr 
12.00 hr 
13.00 hr 
14.00 hr 
15.00 hr 
16.00 hr 
17.00 hr 
18.00 hr 
19.00 hr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

1,335.58 
1,339.10 
1,339.10 
1,339.1 0 
1,294.70 
1,320.23 
1,313.42 
1,313.42 
1,258.1 1 
1,225.01 
1,225.01 
1,237.84 
1,237.84 
1,237.84 
1,270.77 
1,299.58 
1,299.58 
1,274.71 
1,274.71 
1,325.07 

66.41 
67.94 
67.94 
67.94 
48.73 
59.78 
56.83 
56.83 
32.91 
18.60 
18.60 
24.15 
24.15 
24.15 
38.39 
50.85 
50.85 
40.09 
40.09 
61.87 

1.31131 
1.31 131 
1.31 131 
1.31 131 
1.31 131 
1.31 131 
1.31131 
1.31131 
1.31131 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

153.58 
157.10 
157.10 
157.10 
11 2.70 
138.23 
131.42 
131.42 
76.1 1 
43.01 
43.01 
55.84 
55.84 
55.84 
88.77 

11 7.58 
11 7.58 
92.71 
92.71 

143.07 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens g roundwaterltinal .wcd HDR Engineering Cybernet v3.1 10711 
07/26/00 04:21:25 PM (D Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 26 



I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
D 
1 
I 
I 
1 
I 
I 
D 

Detailed Report for Junction: South (West) 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mg/l) Hydraulic (psi) (Calculated) Head 

Grade (h) (fi) 
(ft) 

20.00 hr N/A 1,333.85 65.66 1.31131 151.85 
21 .OO hr N/A 1,333.85 65.66 1.31131 151.85 
22.00 hr N/A 1,333.85 65.66 1.31131 151.85 
23.00 hr NIA 1,333.85 65.66 1.31131 151.85 
24.00 hr N/A 1,335.58 66.41 1.31 131 153.58 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:IjeWtiiens gtoundwateAfinal.wcd HDR Engineering Cybernet v3.1 10711 
07/26/00 04:21:25 PM (B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 27 



Detailed Report for Junction: Willowbrook 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-Physical 
Initial Settings Alternative Base-initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~ _ _ _ _ _ ~  

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 
Y 

11,483.17 ft Elevation 
-7.169.92 A Zone 

1,195.00 ft 
Zone-1 

Connecting Pipes 

P-204 
P-205 

Demand Summary 

Type Demand Pattern 

Demand 32.37000 WB-l2hrs 

Calculated Results Summary 

Time constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CfS) (ft) 
(R) 

0.00 hr NIA 1,368.85 75.18 2.49249 173.85 
1 .OO hr NIA 1.372.37 76.70 2.49249 177.37 
2.00 hr NIA 1.372.37 76.70 2.49249 177.37 
3.00 hr NIA 1.372.37 76.70 2.49249 177.37 
4.00 hr N/A 1,364.48 73.29 2.49249 169.48 
5.00 hr NIA 1,380.59 80.26 2.49249 185.59 
6.00 hr NIA 1,373.78 77.31 2.49249 178.78 
7.00 hr NIA 1,373.78 77.31 2.49249 178.78 
8.00 hr N/A 1,377.06 78.73 0.00000 182.06 
9.00 hr N/A 1,362.57 72.46 0.00000 167.57 
10.00 hr NIA 1,362.57 72.46 0.00000 167.57 
11 .OO hr NIA 1,375.40 78.01 0.00000 180.40 
12.00 hr N/A 1,375.40 78.01 0.00000 180.40 
13.00 hr N/A 1,375.40 78.01 0.00000 180.40 
14.00 hr NIA 1,394.03 86.07 0.00000 199.03 
15.00 hr N/A 1,381.19 80.52 0.00000 186.19 
16.00 hr NIA 1.381.19 80.52 0.00000 186.19 
17.00 hr NIA 1.365.31 73.65 0.00000 170.31 
18.00 hr N/A 1,365.31 73.65 0.00000 170.31 
19.00 hr N/A 1,361.94 72.19 2.49249 166.94 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citiiens groundwater\final.wcd HDR Engineering Cybernet v3.1 [071] 
07/26/00 04:21:28 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 Page 33 



Detailed Report for Junction: Willowbrook 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

20.00 hr NIA 1,375.90 78.23 2.49249 180.90 
21.00 hr NIA 1,375.90 78.23 2.49249 180.90 
22.00 hr NIA 1,375.90 78.23 2.49249 180.90 
23.00 hr N/A 1,375.90 78.23 2.49249 180.90 
24.00 hr NIA 1,368.85 75.18 2.49249 173.85 

Tile: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:ve\citizens groundwateAfinal.wcd HDR Engineering Cybemet v3.1 to711 
07/26/00 04:21:28 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 34 
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Detailed Report for Junction: Willowcreek 

Scenario Summary 

Label Peak Demand July 
Demand Alternative Demand-Peak Demand July 
Physical Alternative Base-P hysica I 
Initial Settings Alternative Base-Initial Settings 
Operational Alternative Base-Operational 
Age Alternative Base-Age Alternative 
Constituent Alternative Base-Constituent 
Trace Alternative Base-Trace Alternative 
Fire Flow Alternative Base-Fire Flow 

~ ~~ 

Calibration Summary 

Demand <none> Roughness <none> 

Geometric Summary 

X 12,931.82 ft Elevation 
Y -3,661.23 ft Zone Zone-1 

Connecting Pipes 

P-238 
P-I 98 

Demand Summary 

Type Demand Pattern 
(*) 

Demand 32.37000 WC-12h~ 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (cfs) (ft) 
(ft) 

0.00 hr N/A 1,371.10 75.72 2.49249 175.10 
1 .OO hr NIA 1,374.62 77.24 2.49249 178.62 
2.00 hr N/A 1,374.62 77.24 2.49249 178.62 
3.00 hr NIA 1,374.62 77.24 2.49249 178.62 
4.00 hr N/A 1,374.91 77.37 0.00000 178.91 
5.00 hr N/A 1,389.45 83.65 0.00000 193.45 
6.00 hr N/A 1,382.64 80.71 0.00000 186.64 
7.00 hr N/A 1,382.64 80.71 0.00000 186.64 
8.00 hr N/A 1,385.44 81.92 0.00000 189.44 
9.00 hr N/A 1,372.32 76.25 0.00000 176.32 
10.00 hr N/A 1,372.32 76.24 0.00000 176.32 
11 .OO hr N/A 1,385.15 81.79 0.00000 189.15 
12.00 hr N/A 1,385.15 81.79 0.00000 189.15 
13.00 hr N/A 1.385.15 81.79 0.00000 189.15 
14.00 hr N/A 1,401.95 89.06 0.00000 205.95 
15.00 hr N/A 1,381.84 80.36 2.49249 185.84 
16.00 hr NIA 1,381.84 80.36 2.49249 185.84 
17.00 hr N/A 1,367.11 73.99 2.49249 171.11 
18.00 hr N/A 1,367.11 73.99 2.49249 171.11 
19.00 hr NIA 1,364.16 72.72 2.49249 168.16 

Tile: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\je\citizens groundwater\final.wcd HDR Engineering Cybernet v3.1 [071] 
07/26/00 04:21:28 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 35 



Detailed Report for Junction: Willowcreek 

Calculated Results Summary 

Time Constituent Calculated Pressure Demand Pressure 
(mgll) Hydraulic (psi) (Calculated) Head 

Grade (CW (fi) 
(ft) 

20.00 hr N/A 1,377.62 78.54 2.49249 181.62 
21.00 hr N/A 1,377.62 78.54 2.49249 181.62 
22.00 hr N/A 1,377.62 78.54 2.49249 181.62 
23.00 hr N/A 1,377.62 78.54 2.49249 181.62 
24.00 hr N/A 1.371.10 75.72 2.49249 175.10 

Title: CWR Groundwater Savings Project Engineer: HDR Engineering 
g:\jeWtiins groundwaterWnal.wcd HDR Engineering Cybemet v3.1 2071) 
07/26/00 04:21:28 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 36 
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Alternative A: 

Unless otherwise indicated, the printout for Maricopa County tax record ownership has been obtained 
for future contact purposes, based upon parcel number@) on the listed County ASS~SSO~~S maps. 
These maps are also contained in the report. The maps and the parcels therein are listed in a north-to- 
south fashion from the CAP Canal to Lake Pleasant Road and Rose Garden Lane. 

County Assessor 
Map Number 

201-32 

201-30 

201-19 

201-06 

201-06 

201-17 

201-08 

201-16 

200-10 

200-10 

~~ 

Sheet Township 

T5N, RlE 

T5N, R1E 

T5N, R1E 

T4N, R1E 

T4N, R1E 

T4N, R1E 

T4N, RlE 

T4N, R1E 

T4N, R1E 

T4N, R1E 

Section 

15 

22,27 & 28 

part of 33 

part of 4 

4 

8 

9 

part of 17 

part of 17 

Parcel Numbers 

Shows no parcels (probable 
indicator government land). 

201 -30-00 1. 

201-19-003A, 005 and 007. 

201-06-075,004A, 004B, 002B, 
003L, 003S, 003U, 003W, 003N. 
Note: 003U and 003 W were not 
found in Maricopa County 
Treasurer’s database. 

201-06-009L, 0095, OOSQ, 009R, 
009S, 009E and 009D. Note: 
Parcel data incomplete for this 
section -need Maricopa County 
Recorder Map MCR 376-3 1. 

201 -1 7-002J. 

201-08-008V7 OOSW, 008X, OlOJ, 
OlOG, 043,047E7 one USA parcel, 
049E, 050C, 050E, 0404 051C, 
051E, 041C and 041B: all on west 
side of roadway. 

201-16-019B; datanot obtained 
east side of roadway. 

200-10-006A, 013B, 013C, 034A, 
036D,016B andC-notin 
database, O25,049A, 0474 022A 
-not in database, and 017A. 

200-10-562 through 200-10-571; 
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200-09 T4N, R1E part of 17 

residential subdivision. 

Need MCR 456-06,1998 
subdivision. 

Put assessor's maps for subdivisions in sequence fkom Williams Road to Rose Garden Lane, then 
west along Rose Garden Lane to the Citizen's Treatment Plant west of 11 1" Avenue. 

The following data is the terminus ownership for all four alternatives: 

I 200-1 3 T4N, R1E SW4 of 19 200-13-002C, 002D, 002E, 002F 1 
and 002G. This map also shows 
the SRP powerline easement 
which enters the north end area of 

I the treatment plant. I 
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Alternative B: 

Unless otherwise indicated, the printout for Maricopa County tax record ownership has been obtained 
for fbture contact purposes, based upon parcel number@) on the listed County Assessor’s maps. 
These maps are also contained in the report. The maps and the parcels therein are listed in a north-to- 
south fashion fi-om the Beardsley Canal to Rose Garden Lane. 

County Assessor 
Map Number 

201-21 

201 -22 

200-1 1 

200-12 

Sheet 

1 of2 

1 

1 of3 

1 of 12 

Township 

T5N, R1E 

T5N, R1 W 

T4N, R1E 

T4N, R1E 

T4N, R1E 

T4N, R1E 

Section 

31 

35 & 36 

6 

7 

18 

19 

Parcel Numbers 

No assessor’s numbers on this 
map. 

No assessor’s numbers on this 
map, but government land office 
parcels are. 

201-21-011,012,017,018A, 
018B, 023,024A7 029A, 030,035, 
036,04lC, 041D, 041B, 042,047, 
048,054 and 055. 

201-22-0254 026,029,030, 
033B, 033& 0344 034B, 037, 
038,021,042,045,046 and 022. 

200-1 1-044,001 and 003A. 

200-12-005,006,009,010,019, 
OllA. OllB. 014.015B and 015C. 
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Alternative C: 

Sheet Township Section Parcel Numbers 
County Assessor 

Map Number 

503-89 Sheet 7 T5N, R1 W 35 Blank except for GLO 
comment 

503-89 Sheet 1 T5N, R1 W 35 & 36 Blank 

503-53 1 of2 T4N, R1 W 1,2,3,10, Section 2 - State Trust Land 
11,12,13, 
14& 15 

Section 11, - State Trust Land 
Section 14 - State Trust Land 
+ 503-53-035E, 503-53-055F 

I 

I 
1 
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Table: Assessor Parcel Number/Assessor Tax Statement Name(s) Alternatives A & B (at time of 
composition of this table, indications were that Alternatives C and D had been deleted 
and further researcWdocumentation not necessary-will update for appendix as may be 
required at future date) 

NORTH TO SOUTH 
ALTERNATIVE A: 

202-30-001 

20 1 - 19-003A 
20 1 - 19-005 

20 1 - 19-007 
20 1-06-075 

20 1 -06-004A 
20 1-06-004B 

20 1 -06-002B 
20 1 -06-003L 

20 1-06-003 J 

20 1 -06-003K 

20 1-06-003s 

201-06-003T 

20 1 -06-003U 

20 1 -06-003V 
201-06-003W 

20 1 -06-003N 

201-06-0095 

United States of America 

Flood Control District of Maricopa 
county 

Pivotal Realty AZ ILLC 

Lake Pleasant 24 1 

10/18/99: Conveyed to Lawyers Title 
by Pleasant Road, LP 

Haught, Franklin V. and Ethel B. 

Reyes, Angel, & Amparo 

1/05/00: Conveyed to Binh G. Bui 
as sole & separate property by 
Diguida, Romeo and Theresa 

Mannino, Carl 

Rezotko, Linda M. & Cussen, Laura 
M. Trust 

Valley Center, Suite 2200 
Phoenix, AZ 85073 

3334 W. Durango Street 
Phoenix, AZ 85009 

2415 E. Camelback Road, Suite 960 
Phoenix, AZ 85016-4209 

2525 E. Arizona Biltmore Circle, Suite 
118 
Phoenix, AZ 850 16-2 129 

Attn: Harold M. Scarff: 
5754 E. Orange Blossom Lane 
Phoenix, AZ 85018-6729 

27277 N. Lake Pleasant Road 
Peoria, AZ 85382-9724 

18651 N. 731d Avenue 
Glendale, AZ 85308-5829 

15836 N. 51” Place 
Scottsdale, AZ 85254-1617 

3007 E. Rockwood Drive 
Phoenix, AZ 85050-3423 

1609 E. Greenwood Drive 
Mt. Prospect, IL 60056-1521 

These two parcels not available by internet inquiries in March and June of 2000. 

Pleasant Road, LP c/o Harold M. Scarff 
5754 E. Orange Blossom Lane 
Phoenix, AZ 85018-6729 

Conveyed to JKW Partners, LLC. by 
Lutheran Church Extension Fund 

Site #143, St. Louis, MO. 63122 



20 1 -06-009L 

20 1-06-0094 
20 1 -06-009R 

201-06-0098 

20 1 -06-009D 

20 1 -06-009E 

20 1-1 7-OOU 

20 1 -08-008V 
20 1-08-008W 
20 1 -08-008X 

201-08-0105 
201-08-010G 

20 1 -08-043E 

20 1 -08-045B 

20 1 -08-047E 

20 1 -08-049E 

201-08-05OC 

201-08-050E 

20 1 -08-040A 

20 1-08-05 1 C 
201-08-051E 

Modonia Raffaele Trust 

Mount Baldy, LP 

Hung-Kong Yan 

Richard M. Feldheim, et a1 

36 Lake Pleasant Rd. Assoc., LP 

Brophy William Henry College, et a1 

Kharme, Parmesh M. & Ladonna K. 

Fahey, Tanya Melton Trust 

Yankun, Richard A. and Joan 

5537 W. Alameda Road 
Glendale, AZ 85310-3610 

3303 S .  40* Street 
Phoenix, AZ 85040- 160 1 

c/o Property Tax Relief 
2920 N. Seventh Street, Suite 3 
Phoenix, AZ 85014-5403 

621 1 E. Arabian Way 
Paradise Valley , AZ 85253- 1845 

5830 N. 12" Place, Apt. 5 
Phoenix, AZ 85014-2359 

4701 N. Central Avenue 
Phoenix, AZ 85012 

7033 W. Sack Drive 
Glendale, AZ 85308-5763 

3012 N. Manor Drive East 
Phoenix, AZ 85014 

P.O. Box 5 
Wollaston, MA 02 170-000 1 

This parcel not available by internet inquiries in March and June 2000 

Karmo, Johnny and Diane, et a1 4713 Wendrick 
West Bloomfield, MI 48323 

R.R. 8 32 25 
Lethbridge, AI3 TIJ 4P4 Canada 

Wong, Kim and Carol 1768 E. Desert Park Lane 
Phoenix, AZ 85020-4432 

Wong KidCarol TR Wong 1768 E. Desert Park Lane 
KidCarol TR Phoenix, AZ 85020-4432 

Amrose Frances Trust 95 13 W. Glen Oaks Circle 
Suncity, AZ 85351-1406 

1768 E. Desert Park Lane 

Starligh Enterprises, Inc. 

Wong KidCarol TR Wong 
KidCarol Trust Phoenix. AZ 85020-4432 
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ALTERNATIVE A: 

20 1-08-04 1 C 

201-08-041B 

201-08-052E 

20 1 -08-020B 
20 1-08-0 19B 
201-08-013B & 017B 

20 1-08-0 18B 

200- 10-006A 

200- 10-0 1 3B 

200-10-013C 

200- 10-034A 
200-1 0-0 16C 

200- 10-036D 

200-1 0-0 16B 

200-10-025 

200-10-049A 

200-10-047A 

200- 10-022A 

200- 10-0 17A 

200-10-562,563, 
564,565,566,567, 
568,569,570 & 571 

John C. Chan Family Trust, Chan 
John C NMarilyn Trustees 

16615 N. 35* Drive 
Phoenix, AZ 85053-2972 

Maricopa County Highway 
Department Phoenix, AZ 85009-6214 

3335 W. Durango Street 

Wong KidCarol TR Wong Kim/ 1768 E. Desert Park Lane 
Carol Trust Phoenix, AZ 85020-4432 

SRPAI and PD P.O. Box 1980 
Phoenix, AZ 85001-1980 

This parcel not available by internet inquiries in March and June 2000 

LLP Investors, LLC 880 1 W. Union Hills, Suite E 200 
Peoria, AZ 85382 

Lorvig, L.H. and Beverly Lee 3849 W. Mauna Loa Lane 
Phoenix, AZ 85053-4538 

42 16 N. Brown Avenue, Suite A 
Scottsdale, AZ 85251-3914 

P.R. Management Company 

Peoria North Commercial, LP 4216 N. Brown Avenue, Suite A 
Scottsdale, AZ 85251-3914 

Sager, George 95 16 S. Exchange Avenue 
Chicago, IL 60617-5027 

Exempt, City of Peoria (no assessor tax sheet) 

Reardon, Nina and McBride Zenia 

Lauterbach, Virginia and Edward G. 
Trust Glenview, IL 60025 

P.O. Box 5 103 
Oakbrook, IL 60522-5 103 
1500 Evergreen Terrace 

Shemer Investment Company/ 5230 E. Shangri La Road 
Shemer, W. Barry TR/E Scottsdale, AZ 85254-4763 

This parcel not available by internet inquiries in March and June 2000 

Taurus Properties, LLC 21743 21St Avenue West 
Brier, WA 98036-8 186 

CHI Construction Company ' 7001 N. Scottsdale Road, Suite 2050 
Scottsdale, AZ 85253-3698 
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ALTERNATIVE A: 

200-1 1-005G SWAI and PD P.O. Box 1980 
200- 1 1 -005H Phoenix, AZ 85001-1980 
200- 12-00 1 H 
200- 12-00 1 J 

200-1 3-002C Sun City West Utilities Company High Ridge Park 
200- 13-002F Stamford, CT 06905 

200- 13-002D Sun City West Utilities Company c/o FinanciaDax Services Corp. 
968 White Plains Road 
Ti-umbull, CT 0661 1-4550 

200-13-0026 Del Webb Corporation 223 1 E. Camelback Road, Suite 400 
Phoenix, AZ 85016-3435 
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ALTERNATIVE B: 

201-21-01 1 

201 -2 1-012 

20 1-2 1-0 17 

20 1-2 1-01 8 

20 1-2 1-023 

20 1-2 1 -024A 

20 1-2 1-029A 

20 1-21-030 

201-2 1-035 

201-2 1-036 

20 1-2 1-04 1C 
20 1-2 1-04 1D 

20 1-2 1-04 1B 

20 1-2 1-042 

20 1-2 1-047 
20 1-2 1-048 

Stevens, Patricia G. 2939 N. 25'b Place 
Phoenix, AZ 85016-7903 

Rem. Curt H. and Virginia D. Trust 7127 N. 15'b Place 
Phoenix, AZ 85020-54 16 

Pease, H. Roger and Carol A. 3345 W. Sandra Terrace 
Phoenix, AZ 85023 

Stewart, Leland H. and Bobbye J. 2004 Brady Avenue 
Las Vegas, NV 89101-1248 

P.O. Box 1364 
Suncity, AZ 83572 

Conveyed by Vorderer, Ronald L. 

W112 of Glo 33 to Rebekah Donoghue as sole and separate property; E1/2 of Glo 33 
to Quintanna and Romie except W. 170' of E1/2 which was conveyed to 
Kalkbrenner & Manges 

Rinard, Louis W P.O. Box 15 15 
Suncity, AZ 85372-1515 

Rinard, Louis W. and Rinard, Louis W. P.O. Box 15 15 
Conto 

Hineman, Lillian 

Gordon, Vera L. Trust 

Peters, Robert W. and Tammy L. 

Flanagan, Randal S. 

Fitzgerald, Lynd L. and Kathryn A. 

Lopez, Anna Christina 

Chaifetz, Sam/Leigh/Lori/ 
McCormack, Jerry 

Suncity, AZ 85372-1515 

P.O. Box 742 
Marshalltown, IA 50148-0742 

c/o Vera L. Gordon 
2401 W. Southern Avenue, Lot 1 
Tempe, AZ 85282-4307 

P.O. Box 11853 
Suncity, AZ 85318-1853 

4472 W. Oraibi Drive 
SunCity, AZ 857373 

4155 Berkeley View Drive 
Duluth, GA 30096-3068 

5226 W. Edgemont Avenue 
Phoenix, AZ 85035-1916 

6412 E. Claire Drive 
Scottsdale, AZ 85254-2623 



ALTERNATIVE B: 

201-21-054 
201 -2 1-055 

201 -22-025A 

20 1-22-026 
20 1-22-029 

201-22-030 

201-22-033A 

201-22-033B 

201-22-034A 

20 1 -22-034B 

201-22-037 

20 1-22-038 

20 1-22-02 1 
20 1-22-042 

20 1-22-045 
20 1-22-046 

20 1-22-022 
201-1 1-004 
201 - 1 1-00 1 

201-11-003A 

Dalton, Larry J. and Korrean C. 

Navazo, Cosme and Yolanda 

06/01/00: Conveyed to TGD 
Development by Mayhugh, Naoma H. 
Trust 

Pettolantiz, Joshua L. 

Fronsman, Adella M. 

Adler, Dorothy M. 

Bayman, Jane Ann 

1308 E. Commodore Place 
Tempe, AZ 85283 

42 1 1 W. Greenway Road 
Phoenix, AZ 85053-3751 

1345 W. Woodland Avenue 
Phoenix, AZ 85007-2532 

19010 N. 20" Drive 
Phoenix, AZ 85027 

P.O. Box 321 
Wittmann, AZ 85361-0321 

12435 Cherry Hill 
Sun City, AZ 85351 

742 W. Monte Vista Road 
Phoenix, AZ 85007-1529 

Not in Maricopa County Recorder's records on July 6,2000 

Rose, Larry 

Bayham, Alan Philip, Jr. 

P.O. Box 995 
Imperial, CA 9225 1-0995 

2 125 E. Solano Drive 
Phoenix, AZ 850 16-2725 

Moseley, Wade and Joanne 9122 E. Diamond Drive 
Sun Lakes, AZ 85248-0824 

Mullan, Gerald J. Trust 

May have been conveyed to Rose, Larry D. on 4/26/00 

Rose, Larry D. 

2 173 1 Greater Mack Avenue 
St. Clair Shores, MI 48080-241 8 

P.O. Box 995 
Imperial, CA 9225 1-0995 

Rose L q  Dale, et a1 

Arizona State Land Department 

P.O. Box 2979 
Yuma, AZ 85366 
16 16 W. Adams Street 
Phoenix, AZ 85007-2606 

Finley Hibbert Investment, et a1 6528 E. Bar 2 Lane 
Paradise Valley, AZ 85253-1 873 



ALTERNATIVE B: 

200- 12-005 Camelback Trust Company Trust 

200- 12-006 Colonial Trust Company 
200- 12-009 

200- 12-0 10 Neal S. Sundeen & Jane W. Sundeen 

200- 12-0 19 Camelback Trust Company Trust 

c/o Colonial Trust Company 
5336 N. 19" Avenue 
Phoenix, AZ 85015-2944 

5336 N. 19" Avenue 
Phoenix, AZ 85015-2944 

7454 E. Cactus Wren Road 
Scottsdale, AZ 85250-4603 

c/o Colonial Trust Company 
5336 N. 19" Avenue 
Phoenix, AZ 85015-2944 

200-12-01 1A Hayes, George R. Trust 

200-12-01 1B C.A. Norris Enterprises, Ltd., et a1 
200-12-014 
200- 12-0 15C 

200-12-015B Maricopa County 

2636 Armstrong Avenue 
Holmes, PA 19043-1027 

6528 E. Bar Z Lane 
Scottsdale, AZ 85253-1873 

11 1 S. Third Avenue, Frnt 
Phoenix, AZ 85003-2225 
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TERRANE ENGINEERING CORPORATION 
I920 East Third Street, #8 
Tempe, Arizona 8528 I 
480.894. I207 TEL 480.894.2667 FAX 

June 14,2000 

Mr. Dave Buras 
HDR Engineering, Inc. 
2141 E. Highland Ave., Ste. 250 
Phoenix, AZ 8501 6-4736 

Re: Preliminary Geotechnical Exploration 
Groundwater Savings Project 
Northwest Maricopa County, Arizona 
TEC 00T023RPT.OI 

Dear Mr. Buras: 

Terrane Engineering Corporation (TEC) is pleased to provide the attached report for the 
referenced project. This service was performed in general accordance with TEC Proposal 
0001 SPR.FC, dated February 23,2000. . I '  

The report summarizes project and site data, describes the services we performed, and presents 
preliminary geotechnical information for the three alternative pipeline routes. The report appendix 
presents supporting information such as figures and test pit logs. Soil samples from the test pits 
will be stored for 60 days from this date. 

We have enjoyed providing this service for you. If you have any questions concerning this report, 
or if I may be of additional service, please contact me. 

Sincerely, 

TERRANE ENGlNEERlNG CORPORATlON 

6J Frank Costello, P.E. 

Copies to: Addre 

h r t h  Consultants with Rational Solutions 
ENVIRONMENTAL GEOTECHNICAL MATERIALS 
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PRELIMINARY GEOTECHNICAL EXPLORATION 
GROUNDWATER SAVINGS PROJECT 

NORTHWEST MARICOPA COUNTY, ARIZONA 

FOR 
HDR ENGINEERING, INC. 

TEC 00T023RPT.01 
JUNE 14,2000 

I. INTRODUCTION 

This report presents the results of a preliminary geotechnia, exparation regarding pipeline route 
alternatives for the Groundwater Savings Project in northwest Maricopa County, Arizona. This 
service was performed in general accordance with TEC Proposal OOO15PR.FC1 dated February 
23, 2000, to provide preliminary information regarding soil conditions along three alternative 
pipeline routes. Evaluation of potential effects of the Agua Fria River, such as scour or elevated 
groundwater levels, was not part of the scope of services for this preliminary geotechnical 
exploration 

2. PROJECT DESCRIPTION 

The pipeline is likely to be constructed of 24-inch, ductile iron pipe and be laid within 10 feet of 
existing grades. It will connect the Sun City Waste Water Treatment Plant (WWTP) to either the 
Beardsley Canal or the CAP Canal. Three routes (A, B, and C) are being considered; their 
alignments are shown on the Alternative Route Map in the Appendix. From the Sun City WWTP, 
Route A generally follows Rose Garden Lane and Lake Pleasant Highway to the CAP Canal; 
Route B generally follows 115* Avenue and the northward projection of 115* Avenue to the 
Beardsley Canal; and Route C generally follows Beardsley Road, El Mirage Road, and the 
northward projection El Mirage Road to the Beardsley Canal. Routes A, B, and C are about 8, 4, 
and 5 miles long, respectively. 

3. SCOPE OF SERVICES 

Two categories of services, field and engineering, were required for this geotechnical study, which 
are described in the following subsections. These services were performed by TEC in general 
accordance with TEC Proposal 00015PR.FC and current standards of practice for engineering. 



3.1 Field 
The field exploration program consisted of obtaining public utility clearances, obtaining permits for 
exploration in road right-of-ways, site reconnaissance by a field engineer, excavating and 
sampling 17 test pits with a rubber-tired backhoe, and performing field resistivity tests near the 
test pit locations. The test pits were excavated outside of the roadway and advanced to a depth 
of 10 feet or practical refusal, whichever occurred first, and backfilled with excavated soils upon 
completion. The field engineer logged the test pits, obtained grab samples of soils encountered 
for review by other project team members, and performed the field resistivity tests. There were 
seven test pits along Route A, four test pits along Route 8, and six test pits along Route C. The 
approximate location of each test pit is shown on the Alternative Route Map. 

3.2 Engineering 
Engineering services included compiling field and research data, drafting written and graphical 
summaries of geotechnical data, and preparing a report of the preliminary exploration’s results 
regarding soil conditions along the three alternative routes. 

4. SITE CHARACTERIZATION 

Information regarding topography, geology, and surface and near-surface soil conditions is 
presented in this section. The preliminary information presented herein is based on cursory 
reconnaissance along each route, U.S. Geological (USGS) surveys, shallow test pits along the 
alternative routes, and U.S. Soil Conservation Service (SCS) soil surveys. 

4.1 Topography 
Cursory reconnaissance indicated that most of the land along each route is undeveloped and in 
native condition. In developed areas, land usages included agricultural, commercial, industrial, 
and residential. Residential usage was denser in the southern and eastern parts of the alternative 
routes. 

The USGS Caldewood Butte and Baldy Mountain Quadrangles indicate that drainage in the area 
bounded by the alternative routes is generally southward, following the Agua Fria River. 
Elevations at the ends of the routes are - 1,200 feet at the Sun City WWTP, 1,500 feet at the 
north end of Route A, 1,350 feet at the north end or Route B, and 1,340 at the north end of Route 
C. Surface grades along the routes were generally less than one percent; however, surface 
grades in the north part of Route B were about 3 percent. Each route crosses several washes. 
Also, Route A crosses the Marinette Heading Canal, and Routes B and C cross the Agua Fria 
River. 

HDR ENGINEERING, INC. - TEC 00T023RPT.01 2 
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4.2 Regional and Site Geology 
Southem and westem Arizona are in the Basin and Range Province. This physiographic province 
is characterized by northwest-southeast trending, elongate, block-fault mountain ranges (horsts) 
separated by deep basins (grabens). During the latter part of the Cenozoic Era, the Earth's crust 
was pulling apart in this province; the resulting tension faulting caused the basins to sink. In the 
remainder of the Tertiary Period and during the Quaternary Period, the ranges have been eroding 
and filling the valleys with alluvium (clays, silts, sands, and gravels). Some of the basins have 
thick sequences of evaporite deposits. Also, layers of lava or volcanic ash related to volcanism in 
Arizona exist in some of the basins. The routes are in one of the valleys of the Basin and Range 
Province with isolated mountain ranges around the valley. Valley materials between the 
mountains above bedrock consist of late Tertiary and Quaternary soil deposits, and the primary 
landforms in the area bounded by the routes are valley fill, alluvial fans, and alluvium. 

4.3 Test Pit and Laboratory Summary 
Details observed in the test pits are presented on the logs in the Appendix, and a summary of 
observations for each route is presented in this section. 

Along Route A, sandy lean clays (CL) were the predominant soils to the full depth of exploration. 
Clayey sands with gravel (SC) were encountered in Test Pits AI, A3, and A4 below depths of 5,6, 
and I feet, respectively. Practical backhoe refusal was encountered in Test Pits A4 through A7 at 
depths of 3, 7, 2. and 3 feet, respectively. Heavy calcareous cementation was encountered in 
each of the test pits, generally, about 2 feet below the surface, but the depth to heavy 
cementation varied from less than 1 foot to 5 feet. Field resistivities at a depth of 10 feet ranged 
from 9,000 to 57,000 ohms/cm. 

Along Route B, clayey sands with varying gravel and cobble percentages were the predominant 
surface and near-surface soils. Sandy lean clay was encountered at the surface in Test Pit 61. In 
and along the Agua Fria River (Test Pits B1 through B3). wellgraded sands and gravels with 
cobbles (SW and GW) were encountered below depths of 3 to 5 feet. In Test Pit B4, heavy 
calcareous cementation was encountered at a depth of 3 feet and practical refusal was 
encountered at a depth of 5 feet. Field resistivities at a depth of 10 feet ranged from 30,000 to 
42,000 ohms/cm. 

Along Route C, interbedded sandy lean clays and dayey sands with varying gravel and cobble 
percentages were the predominant soils to the full depth of exploration. Silty sands with gravel 
(SM) were encountered in Test Pits C5 and C6 below a depth of 3 feet. Practical backhoe refusal 
was encountered in Test Pits C2, C3, C4, and C6 at a depth of 5 feet. Heavy calcareous 
cementation was encountered in each of the Test Pits C2 through C6 at depth 2 to 3 feet. Field 
resistivities at a depth of I O  feet ranged from 9,000 to 36,000 ohmdcm. 

HDR ENGINEERING, INC. - E C  00T023RPT.01 3 
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4.4 SCS Summary 
Two SCS soil surveys were reviewed for this report - Soil Survey of Maricopa County, Arizona, 
Central Part and Soil Survey of Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, 
Arizona. These surveys provide information about the extent and characteristics of soils to a 
depth of about 5 feet. The SCS classifies soils, from general to specific, in associations, series, 
and individual soils. The following subsections provide selected information from the SCS 
publications for soil associations and soil series mapped along the alternative routes. The 
individual soils mapped along the routes are listed in the soil series subsection and shown on the 
Alternative Route Map in the Appendix. 

4.4.1 Soil Associations: Soils along the routes are of two general categories - soils 
formed in recent alluvium and soils formed in old alluvium. Associations of soils formed in 
recent alluvium include Gilman-Estrella-Avondale, Antho-Valencia, and Carrizo-Brios. 
Associations of soils formed in old alluvium include Mohall-Laveen, Laveen-Coolidge, and 
Ebon-Pinamt-Tremant. Brief descriptions of each association and the soil series present 
in that association mapped in the area bounded by the routes are presented below: 

. .  
o QJman-Fstrelb-AvmdaJe Nearly level loams and clay loams on 

valley plains and low stream terraces that include Gilman, Estrella, Avondale, 
Glenbar, Antho, Avonda, Agualt, Gadsden, and Cashion soils. 

o b t h 0 - V .  ’ - Nearly level sandy loams on recent alluvial fans and 
valley plains that include Antho, Valencia, Gilman, Coolidge, Agualt, Maripo, Vint, 
Estrella, Carrizo, and Tremant soils. 

. .  
0- - Nearly level to gently sloping gravelly sandy loams in 

stream channels and on low stream terraces that include Carrizo, Brios, Vint, 
Torripsamment, Torrifluvent, Cashion, Gadsen, Maripo, and Antho soils. 

0- a - Nearly level loams and clay loams on old alluvial fans 
and valley plains that include Mohall, Laveen, Tremant, Estrella, Vecont, Coolidge, 
and Valencia soils. 

. .  
0- * Nearly level sandy loams, loams, and day loams on 

old alluvial fans and valley plains that include Laveen, Coolidge, Mohall, Perryville, 
Tremant, Antho, Maripo, Rillito, and Gilman soils. 

. .  
o Ehan-Plnamt-Tremant - Nearly level to gently sloping gravelly loams, 

very cobbly loams, and gravelly clay loams on old alluvial fans at the base of 

HDR ENGINEERING, INC. - E C  00T023RPT.01 4 



mountains that include Ebon, Pinamt, Tremant, Carrizo, Gunsight, Rillito, Cherioni, 
and Antho soils. 

9 4.4.2 Soil Series: Fifteen soil series and 21 individual soils were mapped by the SCS 
along the routes. Basic descriptions and typical engineering and index properties for each 
soil series are presented separately below; selected portions of this information for each 
are presented in summary tables in the Appendix. The symbols for the individual soils 
mapped in each series are listed in parentheses and shown on the Alternative Route Map. 
Soil series formed in recent alluvium include Antho, Brios, Carrizo, Estrella, Gilman, 
Torrifluvents, and Torripsamments and Torrifluvents, Frequently Flooded. Soil series 
formed in old alluvium include Beardsley, Estrella, Gunsight, Laveen, Mohall, Penyville, 
Pinal, Suncity, and Tremant. 

o Antho Series (AGB): "The Antho series consists of deep, well-drained soils. 
These soils formed in recent alluvium deposited on alluvial fans and stream 
terraces. The alluvium was derived from a wide variety of rock, but was 
dominantly from granite ... In a representative profile, the soil is light yellowish- 
brown and light-brown sandy loam to a depth 47 inches and reddish-brown light 
sandy clay loam to a depth of 60 inches. The soil is slightly to strongly calcareous 
and moderately alkaline throughout. In places, it is gravelly throughout. 
Permeability is moderately rapid. Runoff is slow to medium, and the erosion 
hazard is slight to moderate." 

Typically, Antho soils are non-plastic, silty sand with gravel (SM) from the surface 
to a depth of 60 inches. Permeability ranges from 2.0 to 6.0 inches per hour; pH 
ranges from 7.9 to 8.4, and salinity ranges from 1 to 2 millimhos per centimeter. 
Risk of corrosion is high for uncoated steel and low for concrete. These soils have 
medium shear strength, low to medium compacted permeability, and are 
susceptible to piping. 

o Beardsley Series (BE): 'The Beardsley series consists of moderately deep, well- 
drained soils over an indurated hardpan. These soils formed on old alluvial fans 
and stream terraces derived from a wide mixture of rock, induding andesite, 
granite, granite-gneiss, quartzite, and schist.. . In a representative profile, the 
surface layer is brown loam about 3 inches thick. The subsoil is reddish-brown 
clay loam and clay that extends to a depth of about 36 inches. The soil is 
moderately alkaline and strongly effervescent in the lower part of the subsoil. 
Permeability and runoff is slow, and there is no erosion hazard." 

HDR ENGINEERING, INC. - E C  00T023RPT.01 5 



Typically, Beardsley soils are medium plasticity, fat clay (CL) from the surface to a 
depth of 36 inches and indurated silica-lime cemented hard pan below 36 inches. 
Permeability ranges from 0.2 to 0.6 inches per hour for the surface layer and 0.06 
to 0.2 inches per hour; pH ranges from 7.9 to 8.4, and salinity ranges from 1 to 4 
millimhos per centimeter. Risk of corrosion is high for uncoated steel and 
moderate for concrete. Limitations with regard to shallow excavations are severe 
and suitability as a source for road fill is poor. These soils have low shear strength, 
low compacted permeability, and are not susceptible to piping. 

o Brios Series (Br): “The Brios series consists of deep, somewhat excessively 
drained soils. These soils formed in recent alluvium deposited on flood plains, low 
terraces, and alluvial fans. The alluvium was derived from rhyolite, andesite, 
quartzite, and limestone ... In a representative profile, the surface layer is brown 
sandy loam about 14 inches thick. The underlying material to a depth of 60 inches 
is brown coarse sand that is stratified below a depth of 22 inches. The soil is 
moderately alkaline throughout. The surface layer is strongly effervescent, and the 
underlying material is slightly effervescent. Permeability is rapid. Runoff is slow, 
and the erosion hazard is slight.” 

Typically, Bios soils are non-plastic, silty sand (SM) from the surface to a depth of 
14 inches and non-plastic, poorly graded sand with gravel (SP) to a depth of 60 
inches. Permeability ranges from 2.0 to 6.0 inches per hour for the surface layer 
and 6.0 to 20.0 inches per hour for the underlying layer; pH ranges from 7.9 to 8.4, 
and salinity ranges from 1 to 2 millimhos per centimeter. Risk of corrosion is 
moderate for uncoated steel and low to moderate for concrete. These soils have 
medium shear strength, low to medium compacted permeability, and are 
susceptible to piping. 

o Carrizo Series (Cb): “The Carrizo series consists of deep, excessively drained 
soils. These soils formed in recent alluvium deposited on flood plains along the 
major streams and along stream channels in alluvial fans. The alluvium was 
derived from a wide mixture of rock, including granite, granite-gneiss, andesite, 
and basalt ... In a representative profile, the surface layer is yellowish-brown 
gravelly sandy loam about 5 inches thick. The underlying material is pale-brown 
very gravelly loamy coarse sand and very gravelly coarse sand to a depth of 60 
inches. The profile is moderately alkaline throughout and is weakly to moderately 
calcareous. Permeability is rapid. Runoff is slow, and erosion hazard is slight.” 
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Typically, Carrizo soils are non-plastic, silty sands with gravel (SM) from the 
surface to a depth of 5 inches and non-plastic, well-graded sands and gravels with 
silt (SW-SM and GW-GM) to a depth of 60 inches. Permeability ranges from 2.0 to 
6.0 inches per hour for surface layer to 20.0 inches per hour for underlying soil; pH 
ranges from 7.9 to 8.4, and salinity ranges from 1 to 2 millimhos per centimeter. 
Risk of corrosion is low for uncoated steel and concrete. These soils have high 
shear strength and high compacted permeability. 

Carefree Series (13): "The Carefree series consists of deep, well-drained, soils 
on fan terraces. These soils formed in alluvium derived dominantly from acid and 
basic igneous rock ... In a representative profile, the surface layer is pink cobbly 
clay loam about I inch thick. The subsoil is about 17 inches thick. It is reddish- 
brown, clay. The underlying material is light reddish brown very plastic clay to a 
depth of 50 inches. The subsoils and underlying material pebbles and cobbles, 
large soft masses of lime and are moderately alkaline." 

Typically, Carefree soils are medium plasticity, cobbly clay loam (CL-ML) from the 
surface to a depth of 1 inch and high plasticity, fat clay (CH) to a depth of 60 
inches. Permeability ranges from 0.06 to 0.2 inches per hour for the surface layer 
and underlying soil; pH ranges from 7.9 to 8.4, and salinity ranges from <2 to 4 
millimhos per centimeter. Risk of corrosion is high for uncoated steel and low for 
concrete. 

Estrella Series (Es): "The Estrella series consists of deep, well-drained soils on 
broad alluvial fans and low terraces. These soils formed in medium-textured 
recent alluvium underlain by older alluvium from a wide mixture of rocks, including 
acid and basic igneous and some material from shale and limestone ... In a 
representative profile, the soil is brown and light-brown loam to a depth of about 24 
inches. Below this, to a depth of 48 inches, is an older, buried soil that is brown 
and reddish-yellow clay loam. The underlying material is mottled light-brown 
gravelly clay loam to a depth of 60 inches. The lower part of the older soils and the 
underlying material contain a large concentration of lime and a few pebbles. The 
soil is generally moderately alkaline throughout, but in some areas the lower part is 
strongly alkaline to very strongly alkaline. Permeability is moderately slow. Runoff 
is slow, and the erosion hazard is slight." 

Typically, Estrella soils are non-plastic, sandy silt (ML) from the surface to a depth 
of 24 inches and sandy lean day (CL) to a depth of 60 inches. Permeability 
ranges from 0.6 to 2.0 inches per hour for the surface soil and from 0.2 to 0.6 

HDR ENGINEERING, INC. - TEC 00T023RPT.01 7 



I 
1 
I 
I 
I 
I 
Io 
I 

inches per hour for the underlying soil; pH ranges from 7.9 to 8.5, and salinity 
ranges from 1 to 4 millimhos per centimeter. Risk of corrosion is high for uncoated 
steel and low for concrete. These soils have low shear strength, medium 
compacted permeability, and are susceptible to piping. 

o Gilman Series (Ge, GM, GgA): "The Gilman series consists of deep, welldrained 
soils on valley plains and low stream terraces. These soils formed in recent 
alluvium derived from a wide mixture of rocks, including andesite, basalt, schist, 
rhyolite, and granite-gneiss ... In a representative profile, the surface layer is 
yellowish-brown loam about 5 inches thick. The underlying material is light 
yellowish-brown loam and very fine sandy loam to a depth of 64 inches. The soil is 
moderately alkaline throughout and is weakly effervescent to strongly effervescent. 
Permeability is moderate. Runoff is slow, and the erosion hazard is slight to 
moderate." 

Typically, Gilman soils are non-plastic, sandy silt (ML) from the surface to a depth 
of 60 inches. Permeability ranges from 0.6 to 2.0 inches per hour; pH ranges from 
7.9 to 9.6, and salinity ranges from 1 to 40 millimhos per centimeter. Risk of 
corrosion is high for uncoated steel and low to high for concrete. These soils have 
low shear strength, medium compacted permeability, and are susceptible to piping 

o Gunsight Series (GWD): "The Gunsight series consists of deep, welldrained 
soils. These soils formed in mixed alluvium on old alluvial fans ... In a 
representative profile, the surface layer is very pale brown and yellowish-brown 
gravelly loam about 1 inch thick. Below this is about 2 inches of light-brown loam, 
4 inches of light-brown gravelly fine sandy loam, 39 inches of light-brown very 
gravelly loam, and 14 inches of yellowish-red and reddish-brown very gravelly 
sandy clay loam. The underlying material contains many soft lime masses and 
semi-rounded lime concretions and, in places, is weakly cemented. The soil is 
moderately alkaline. Permeability is moderate. Runoff is slow to medium and the 
erosion hazard is slight to moderate." 

* .  

Typically, Gunsight soil is medium plasticity, clayey gravel with sand (GC) from the 
surface to a depth of 60 inches. Permeability ranges from 0.6 to 2.0 inches per 
hour; pH ranges from 7.9 to 8.4, and salinity ranges from 1 to 4 millimhos per 
centimeter. Risk of corrosion is high for uncoated steel and low for concrete. 
These soils have medium shear strength and low compacted permeability. 
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o Mohall Series (MTB, MV): "The Mohall series consists of deep, well-drained soils 
that have visible amounts of lime at a moderate depth. These soils formed on old 
alluvial fans and valley plains. The alluvium was derived from granite, rhyolite, 
schist, and some material from neutral and basic igneous rocks and limestone ... In 
a representative profile, the surface layer is brown clay loam about 12 inches thick. 
The subsoil is yellowish-red and reddish-brown clay loam to a depth of 35 inches 
and light-brown loam to a depth of 42 inches. The underlying material is light- 
brown very fine sandy loam to a depth of 60 inches. Permeability is moderately 
slow. Runoff is medium, and the erosion hazard is slight." 

Typically, Mohall soils are high plasticity, sandy lean clay (CL) from the surface to a 
depth of 35 inches and non-plastic, sandy silt (ML) to a depth of 60 inches. 
Permeability ranges from 0.2 to 0.6 inches per hour in the surface layer and 0.6 to 
2.0 in the underlying soil; pH ranges from 7.9 to 8.4, and salinity ranges from 1 to 2 
millimhos per centimeter. Risk of corrosion is high for uncoated steel and low for 
concrete. These soils have low shear strength, medium compacted permeability, 
and are susceptible to piping. 

o Perryville Series (PRB): 'The Penyville series consists of deep, welldrained 
soils that have large amounts of lime at or near the surface. These soils formed on 
old alluvial fans and stream terraces. The alluvium was derived from basalt, 
limestone, andesite, rhyolite, and rhyolite tuff and some granite and quartzite ... In 
a representative profile, the surface layer is very pale brown gravelly loam about 8 
inches thick. The underlying material is very pale brown gravelly loam and sandy 
loam to a depth of 65 inches and very pale brown very gravelly loamy sand to a 
depth of 72 inches. The soil is extremely calcareous and is moderately alkaline. 
The pebbles are lime nodules. Runoff is slow to 
medium, and the erosion hazard is slight to moderate depending upon slope." 

Permeability is moderate. 

Typically, Penyville soils are low plasticity, silty clayey sand (SC-SM) from the 
surface to a depth of 38 inches and non-plastic to low plasticity, silty sand (SM) to 
a depth of 60 inches. Permeability ranges from 0.6 to 2.0 for the surface layer and 
2.0 to 6.0 inches per hour for the underlying soil; pH ranges from 7.9 to 8.4, and 
salinity ranges from 1 to 2 millimhos per centimeter. Risk of corrosion is high for 
uncoated steel and low for concrete. These soils have medium shear strength and 
medium compacted permeability. 

o Pinal Series (PT, PWB): "The Pinal series consists of shallow, welldrained soils 
that are less than 20 inches deep over a silica-lime cemented hardpan. These 
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soils formed in old, gravelly or cobbly valley-fill material derived from mixed rocks 
on old alluvial fans and stream terraces. The rocks are chiefly granite, andesite, 
basalt, limestone, and tuff... In a representative profile, the surface layer is light 
yellowish-brown loam about 8 inches thick. The underlying material is light 
yellowish-brown cobbly loam to a depth of 12 inches. It is underlain by a white, 
indurated, silica-lime cemented hardpan. The soil is strongly alkaline and 
calcareous throughout. Permeability is moderate in the upper part, but the pan is 
nearly impermeable. Runoff is medium, and the erosion hazard is slight to 
moderate." 

Typically, Pinal soils are non-plastic to low plasticity, sandy silt (ML) and silty sand 
(SM) from the surface to a depth of 12 inches. Permeability ranges from 0.6 to 2.0 
inches per hour; pH ranges from 7.9 to 8.4, and salinity ranges from 2 to 4 
millimhos per centimeter. Risk of corrosion is high for uncoated steel and low for 
concrete. Generally, hardpan is less than 20 inches deep. 

o Suncity Series (110): ''The Suncity Series consists of very shallow and well 
drained soils. These soils formed in alluvium. The alluvium was derived 
dominantly from acid and basic igneous rock on fan terraces. Depth to the duripan 
ranges from 5 to 20 inches. In a representative profile, the soil is light-brown 
gravely loam to a depth of about 1 inch. It is underlain by a reddish-brown gravely 
clay loam, that extends to a depth of 9 inches; and a pinkish white and light brown 
indurated silica and lime cemented duripan that is extremely hard, extremely firm, 
and violently effervescent to a depth of 60 inches. Permeability is moderate above 
the pan, and the pan is slowly permeable. Runoff is slow, and the erosion hazard 
is slight." 

Typically, Suncity soils are low plasticity, gravelly silt (GM-GC) at the surface and 
gravelly lean day (CL) from 1 to 9 inches, and indurated duripan from 9 to 60 
inches. Permeability ranges from 0.6 to 2.0 inches per hour; pH ranges from 7.9 to 
8.4, and salinity is less than 2 millimhos per centimeter. Risk of corrosion is high 
for uncoated steel and low for concrete. 

o Tremant Series (TfA, TPB, TSC): "The Tremant series consists of deep, well- 
drained soils. These soils formed in gravelly alluvium deposited as old alluvial fans 
and stream terraces. The alluvium was derived from mixed sources, but mainly 
from igneous rocks ... In a representative profile, the surface layer is light-brown 
very gravelly loam about 1 inch thick. The subsoil is 35 inches thick. The upper 7 
inches is reddish-brown clay loam, and the lower 28 inches is reddish-brown, 
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yellowish-red, reddish-yellow, and pink gravelly loam to a depth of 60 inches. The 
lower part of the subsoils and the underlying material contain large amounts of 
lime. The soil is moderately alkaline. Permeability is moderately slow. Runoff is 
medium, and the erosion hazard is slight to moderate depending upon slope." 

Typically, Tremant soils are medium plasticity, clayey sand with gravel (SC) and 
clayey gravel with sand (GC) from the surface to a depth of 23 inches and non- 
plastic to low plasticity, silty sand (SM) and clayey sand (SC) to a depth of 60 
inches. Permeability ranges from 0.2 to 0.6 inches per hour for the upper layer 
and 0.6 to 2.0 inches per hour for the underlying soil; pH ranges from 7.9 to 8.4, 
and salinity ranges from 1 to 4 millimhos per centimeter. Risk of corrosion is high 
for uncoated steel and low for concrete. These soils have medium shear strength 
and medium compacted permeability. 

o Torrifluvents VB): "Torrifluvents consist of young, unconsolidated gravelly, 
cobbly, and stony alluvium on young alluvial fans at the base of several mountain 
ranges. The surface is very undulating and dissected by many stream channels. 
Tonifluvents is highly stratified and varies widely in texture. It is 35 to 80 percent 

gravel, cobbles, and stones. The stony soils are near the mountains, and the 
gravelly soils are X to 1 mile from the mountains ... In a representative profile, 
the surface layer is brown clay loam about 10 inches thick. The underlying 
material is light-brown clay loam to a depth of 30 inches. Below this to a depth 
of 65 inches is old buried soil of brown sandy clay loam and clay loam. The 
lower part of the soil contains visible amounts of lime. The soil is moderately 
alkaline and strongly to violently effervescent. Permeability is moderately slow. 
Runoff is slow, and the erosion hazard is slight." Estimates of soil and 
engineering properties are not provided for Torrifluvents because of their high 
variability. 

o Torripsamments and Torrifluvents, Frequently Flooded (TD): 
"Tompsamments and Toniflwents, frequently flooded consists of soils formed in a 
variety of stratified sediment recently deposited by intermittent streams. It is 
mainly in long, narrow strips in the present channel of major streams, frequently 
flooded during intense summer storms. In most areas the surface is smooth, but a 
few are undulating as a result of blowing. It contains almost no organic matter and 
is mainly sandy and is 5 to 80 percent gravel and cobbles." Estimates of soil and 
engineering properties are not provided for Torripsamments and Torrifluvents, 
Frequently Flooded because of their high variability. 
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5. DISCUSSION 

The summary and conclusions presented herein are based on limited research and exploration 
and our understanding of the project as presented in the Project Description. This information 
is intended to be used for preliminary evaluation only of proposed pipeline alignment 
alternatives. Additional services may be required during the iterative process of selecting the 
preferred pipeline alignment and will be required for design of the project. Services that may be 
required during the selection and design processes include: additional research, site 
reconnaissance, subsurface exploration, field and laboratoiy soil tests, and engineering 
analysis. 

6. SUMMARY 

Most of the land along each route is undeveloped and in native condition. In developed areas, 
land usages included agricultural, commercial, industrial, and residential. Residential usage was 
denser in the southern and eastern parts of the area bounded by the routes. Drainage in the area 
is generally southward, following the Agua Fria River, and elevations range from 1,200 to 1,500. 
Surface grades along the routes ranged from less than 1 percent to about 3 percent. Each route 
crosses several washes. Also, Route A crosses the Marinette Heading Canal, and Routes B and 
C cross the Agua Fria River. 

The routes are in one of the valleys of the Basin and Range Province with isolated mountain 
ranges around the valley. Valley materials between the mountains above bedrock consist of late 
Tertiary and Quaternary soil deposits, and the primary landforms in the area bounded by the 
routes are valley fill, alluvial fans, and alluvium. 

Other than in and along the Agua Fria River, clayey sands and sandy lean clays were the 
predominant soils encountered. Heavy calcareous cementation was encountered in these soils 
from depths of less than 1 foot to 5 feet, and practical backhoe refusal was encountered in 9 of 
the 14 test pits in these soils at depths of 2 to 7 feet. In and along the Agua Fria River, 
uncemented to lightly cemented, well-graded sands and gravels with cobbles were encountered 
below depths of 3 to 5 feet. The largest particle size observed in and along the Agua Fria River 
was on the order of 12 inches. Field resistivities along the alternative routes near pipeline invert 
depth ranged from 9,000 to 57,000 ohms/cm, which indicate low corrosion potential. 

Low moisture contents and heavy cementation are suspected to have contributed to the high field 
resistitivity measurements. Laboratory measurements of minimum resistivity are likely to be 
significantly lower than the field measurements and more representative of conditions the pipeline 
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will be subjected to. Accordingly, SCS estimates of corrosive potential are considered more 
suitable for the alternative evaluation process. 

From SCS publications, soils along the routes are of two general categories - soils formed in 
recent alluvium and soils formed in old alluvium. The SCS has mapped 21 soil types along the 
routes that belong to 15 soil series and six soils associations, which are described in Sections 
4.4.1 and 4.4.2, respectively. Section 4.4.2 also provides basic descriptions and typical 
engineering and index properties for each soil series, and selected portions of this information are 
presented in summary tables in the Appendix. Because of its limitations, information from the 
SCS publications should only be used for general evaluation of shallow improvement 
alternatives. 

Mapped soils in the study area vary from fat clays (CH) to well-graded gravels with silt (GW- 
GM). With respect to natural and compacted permeability, reported characteristics agree with 
geotechnical theory; granular and non-plastic soils have moderate to high permeabilities, and 
fine-grained and plastic soils have moderate to low permeabilities. Agreement with 
geotechnical theory was also reported with respect to compacted shear strength and 
susceptibility to piping; granular and well-graded soils have higher shear strengths than fine- 
grained and poorly graded soils, and fine-grained soils are commonly susceptible to piping. 
Natural erosion risk was slight for most soils, but increased to moderate for some soils because 
of slope. The risk of corrosion for uncoated steel ranged from low to high and was high in 12 of 
the 15 soil series mapped along the routes. The risk of corrosion for concrete ranged from low 
to moderate and was low for 10 of the 15 soil series mapped along the routes. Corrosion 
estimates were not provided for two soil series because of their variability. Calcareous soils, 
cobbly soils, and hardpan were also reported in some soil series. 

7. CONCLUSIONS 

Based on our project understanding, excavation conditions and corrosivity are the primary 
geotechnical factors of concern for evaluation of the three alternatives. Preliminary exploration 
data indicates that soil conditions along the alternative routes can be placed in two general 
groups - (1) those not related to the Agua Fria River, most of Routes A and C and the northern 
portion of Route B, and (2) those near and in the Agua Fria River, most of Route B. 

In the first group, soils with calcareous cementation and high corrosion risk to uncoated steel 
will commonly be encountered. Calcareous cementation is expected to cause difficult 
excavation conditions that will require heavy or specialized equipment for excavation. To a 
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large extent, soils in this group will have an OSHA classification of "Type A ,  for which OSHA 
provides a maximum allowable slope of %:I (53") for excavations less than 20 feet deep. I 
In the second group, cohesionless soils, soils with cobbles and boulders, and soils with low to 
moderate corrosion risk to uncoated steel will commonly be encountered. Excavation 
conditions are not anticipated to be as difficult in uncemented and lightly cemented, 
cohesionless soils and soils with cobbles and boulders; however, sloughing and less stable 
slopes are anticipated. To a large extend, soils in this group will have an OSHA classification of 
"Type C", for which OSHA provides a maximum allowable slope of l%:l (34") for excavations 
less than 20 feet deep. 
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TEST PIT LOG NOTES 

These notes and test pit logs are intended for use with this geotechnical report for the purposes 
described therein. The logs indicate our interpretation of subsurface conditions at that location on 
the date noted. Subsurface conditions may vary, and groundwater levels may change because of 
seasonal or other factors. Accordingly, the test pit logs should not be made a part of the 
construction plans or be used to define construction conditions. 

I 
I 

Test pit locations are based on visually referencing and pacing from existing site features and 
relating their locations to the improvements shown on the Alternative Route Map provided. 

1 "Bucket Size" refers to the size and type of excavation tool used by the backhoe. 

"Sample Type" refers to the sampling method and equipment used during exploration where: 

P 

"Description and Classification" refer to the materials encountered in the test pits. Generally, the 
descriptions and classifications are based on visual examination in the field. The terms and 
symbols used in the test pit logs are in general accordance with the Unified Soil Classification 
System and the American Society for Testing and Materials. 

G indicates a grab sample from backhoe-excavated material. I 
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Log of Test Pit A I  

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: 00T023 
Date: April 18,2000 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Deptt 
(feet) 

Samplt 
Type 

G 

G 

Blows/ 
Foot 

Water 
Conten 

(%I 
Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, firm 

hard, heavy cementation 

- Clayey Sand with Gravel (SC); grey-brown, slightly moist, dense 

Stopped @ 10 feet 

Resistivity Notes: 

1 ) Four-pin method with 1 O-foot spacing 
2) Field resistivity was  48,000 ohms/cm 
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Log of Test Pit A2 

Location: Maricopa, Arizona 
TEC Job No: OOT023 
Date: April 18,2000 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Bucket Size: 24-inch 
Elevation (ft): Not determined 
Logged by: S. Grant 

Excavated: Terrane Engineering 
Groundwater: Not encountered 
Other: Field resistivity test performed 
near test pit 

Sampl 
Type 

G 

Blows/ 
Foot 

Water 
Conter 

("/.I 
Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, firm 

hard, heavy cementation 

Stopped @ 10 feet 

Res is tivity Notes : 

1 ) Four-pin method with 1 0-foot spacing 
2) Field resistivity was  15,000 ohmskm 



Log of Test Pit A3 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: OOT023 
Date: April 18,2000 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Water 
Conter; 

(“/.I 
Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, firm 

hard, heavy cementation 

Clayey Sand with Gravel and Cobbles (SC); light brown, slightly moist 
very dense 

Stopped @ 10 feet 

Resistivity Notes: 

1 ) Four-pin method with 1 O-foot spacing 
2) Field resistivity was 19,000 ohms/cm 
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Log of Test Pit A4 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 
TEC Job No: OOT023 

Excavated by: Terrane Engineering 

Date: April 18,2000 

_. 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near  test pit 

Dept 
(feet 

Sample 
Type 

G 
G, 

Blows/ 
Foot 

Water 
Conten 

(%I 

- 

Description and Classification 

Sandy Lean Clay (CL); brown, sliahtlv moist, stiff, liaht cementation 
Clayey Sand (SC); white, siightly moist, very dense,  heavy cementation 

Refusal @ 3 feet 

Resistivity Notes: 

1) Four-pin method with 10-foot spacing 
2) Field resistivity w a s  57,000 ohms/cm 
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Log of Test Pit A5 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: OOT023 
Date: April 18,2000 
- 
Deptl 
(feet; 

Blows/ 
Foot 

Dry 
Densit] 

(PC9 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near  test pit 

Description and Classification 

Sandy Lean Clay (CL); brown, slightly moist, stiff 

very stiff, moderate cementation 

hard, heavy cementation 

Refusal @ 7 feet 

Resistivity Notes: 

1 ) Four-pin method with 1 O-foot spacing 
2) Field resistivity w a s  9,000 ohms/cm 
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Log of Test Pit A6 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 
TEC Job No: OOT023 Elevation (ft): Not determined 
Date: April 18,2000 Logged by: S. Grant near  test  pit 

Excavated by: Terrane Engineering 

Other: Field resistivity test performed 

Sampl 
Type 

G 

Blowsi 
Foot 

Dry 

(Pc9 
Densil Description and Classification 

Sandy Lean Clay (CL); tan, slightly moist, hard, heavy cementation 

Refusal @ 2 feet 

Resistivity Notes: 

1) Four-pin method with 10-foot spacing 
2) Field resistivity w a s  38,000 ohms/cm 
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Log of Test Pit A7 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 
TEC Job No: OOT023 Elevation (ft): Not determined 
Date: April 18,2000 Logged by: S. Grant near test pit 

Excavated by: Terrane Engineering 

Other: Field resistivity test performed 

Blows 
Foot Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, firm 

hard, heavv cementation 
Refusal @ 3 feet 

Resistivity Notes: 

1) Four-pin method with 1 0-foot spacing 
2) Field resistivity was 20,000 ohrndcm 

A-9 



I 
I 
I 
I 
1 
I 
I 
I 
I 
M 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Log of Test Pit B1 
Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Elevation (ft): Not determined 

Excavated by: Terrane Engineering 

Other: Field resistivity test Derformed TEC Job No: 00T023 
Date: April 18,2000 

Sampl 
Type 

- 
G 

G 
- 
G 

Blows/ 
Foot 

Logged by: S. Grant near test pit 

Water 
Conter 

("/I 
Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, stiff 

Clayey Sand with Gravel and Cobbles (SC); light brown, slightly moisi 
dense 

Well-Graded Sand with Gravel and Cobbles (SW); grey-brown, slightl! 
moist, very dense 

Stopped @ 10 feet 

Resistivity Notes: 

1) Four-pin method with IO-foot spacing 
2) Field resistivity was 36,000 ohmskm 
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Log of Test Pit 92 

Excavator: John Deere 41 0 
Bucket Size: 24-inch 

Project: Groundwater Savings Project 
Location: Maricopa County, Arizona 
TEC Job No: OOT023 

Excavated by: Terrane Engineering 
Ground water: Not encountered 

Date: April 18,2000 

Sample 
Type 

G 

G 

Blowsl 
Foot 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Water 
Conten 

(%) 
Description and Classification 

Clayey Sand (SC); light brown, slightly moist, medium dense 

verv dense, h e a w  cementation 
Well-Graded Gravel with Sand and Cobbles (GW); grey-brown, slight11 
moist, very dense, light cementation 

Stopped @ 10 feet 

Resistivity Notes: 

1 ) Four-pin method with 10-foot spacing 
2) Field resistivity was  42,000 ohmsicm 

h 
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Log of Test Pit B3 

Project: Groundwater Savings Project 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Drill Rig: John Deere 41 0 Excavated by: Terrane Engineering 

TEC Job No: 00T023 
Date: April 18,2000 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Dry 
Density 
(Pd) 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Water 
Content 

(%I 
Description and Classification 

Clayey Sand (SC); light brown, slightly moist, medium dense, 
hard, heavy cementation 

Well-Graded Gravel with Sand and Cobbles (GW); grey-brown, slightly 
moist, dense 

Stopped @ 10 feet 

Resistivity Notes: 

1 ) Four-pin method with 1 O-foot spacing 
2) Field resistivity was 30,000 ohms/cm 

A-12 



Log of Test Pit B4 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: 00T023 
Date: April 18 ,2000 

Blows/ 
Foot 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near  test pit 

Water 
Conten 

(%I 
Description and Classification 

Clayey Sand with Gravel and  Cobbles (SC); light brown, slightly moisl 
dense  

very dense,  heavy cementation 

Refusal @ 5 feet 

Resistivity Notes: 

1 ) Four-pin method with 1 0-foot spacing 
2) Field resistivity w a s  42,000 ohms/cm 
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Log of Test Pit C1 

Project: Groundwater Savings Project 
Location: Maricopa County, Arizona 
TEC Job No: OOT023 
Date: April 18,2000 

Excavator: John Deere 41 0 
Bucket Size: 24-inch 
Elevation (ft): Not determine( 
Logged by: S. Grant 

Sample 
Type 

G 

G 

G 

Blows! 
Foot 

Dry 
Density 

(Pd) 

Water 
Conterr 

(%I 

Excavated by: Terrane Engineering 
Groundwater: Not encountered 
Other: Field resistivity test performed 
near test pit 

___ 

Description and Classification 

Clayey Sand with Gravel and Cobbles (SC); brown, moist, dense 

Sandy Lean Clay (CL); brown, moist, stiff 

Clayey Sand with Gravel and Cobbles (SC); brown, moist, dense, 

Stopped @ 10 feet 

Resistivity Notes: 

1) Four-pin method with 1 0-foot spacing 
2) Field resistivity was 11,000 ohms/cm 
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Log of Test Pit C2 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: 00T023 
Date: April 18, 2000 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test  pit 

Water 
Contenl 

("/I 
Description and Classification 

Clayey Sand with Gravel and Cobbles (SC); light brown, slightly moisf 
stiff 
very densese,  heavy cementation 

Refusal @ 5 feet 

Resistivity Notes: 

1) Four-pin method with 1 O-foot spacing 
2) Field resistivity w a s  9,000 o h m s k m  
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Log of Test Pit C3 

I 

I 
1 
I 
D 
B 

Project: Groundwater Savings Project 
Location: Maricopa County, Arizona 

Excavator: John Deere 41 0 
Bucket Size: 24-inch 

TEC Job No: OOT023 
Date: April 18,2000 

Sample 
Type 

G 

G 

Blows1 
Foot 

Dry 

(Pd) 
Density 

Excavated by: Terrane Engineering 
Groundwater: Not encountered 

Elevation (ft): Not determinec 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Water 
Conten 

(%I 
Description and Classification 

Sandy Lean Clay with Gravel (CL); light brown, slightly moist, stiff 

Clayey Sand with Gravel and Cobbles (SC); light brown, slightly moist, 
very dense, heavy cementation 

Refusal @ 5 feet 

Resistivity Notes: 

1) Four-pin method with IO-foot spacing 
2) Field resistivity was 30,000 ohmskm 

- , -  
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Log of Test Pit C4 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: 00T023 
Date: April 18,2000 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Depth 
(feet) 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Dry 
Density 

(PC9 

Water 
Conteni 

(%I 
Description and Classification 

Sandy Lean Clay (CL); light brown, slightly moist, stiff 

Clayey Sand with Gravel (SC); white, slightly moist, very dense, heav) 
cementation 

Refusal @ 5 feet 

Resistivity Notes: 

1 ) Four-pin method with 10-foot spacing 
2) Field resistivity was 36,000 ohms/cm 
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Log of Test Pit C5 

Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: OOT023 
Date: April 18,2000 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Dry 
Density 

(Pm 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near test pit 

Water 
Contenl 

(%I 
Description and Classification 

Clayey Sand (SC); light brown, slightly moist, medium dense 

Silty Sand with Gravel (SM); white, slightly moist, very dense, heavy 
cementation 

Stopped @ 10 feet 

Resistivity Notes: 

1) Four-pin method with IO-foot spacing 
2) Field resistivity was 21,000 ohms/cm 
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Log of Test Pit C6 
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Project: Groundwater Savings Project Excavator: John Deere 41 0 
Location: Maricopa County, Arizona Bucket Size: 24-inch Groundwater: Not encountered 

Excavated by: Terrane Engineering 

TEC Job No: OOT023 
Date: April 18,2000 

Sample 
Type 

G 

G 

Blows/ 
Foot 

Dry 
Density 

(Pd) 

Elevation (ft): Not determined 
Logged by: S. Grant 

Other: Field resistivity test performed 
near  test  pit 

Water 
Content 

(“w Description and Classification 

Clayey Sand (SC); light brown, slightly moist, medium dense  

Silty Sand with Gravel (SM); white, slightly moist, very dense,  heavy 
cementation 
Refusal @ 5 feet 

Resistivity Notes: 

1) Four-pin method with 10-foot spacing 
2) Field resistivity w a s  30,000 o h m s k m  
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Miscellaneous Cost Information 
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OPERATION AND MAINTENANCE COST DEVELOPMENT 
AND PRESENT WORTH LIFE CYCLE COSTS 

The operation and maintenance (O&M) costs for each of the alternate facilities was 
determined using common cost elements applied to water transmission main, water 
distribution mains and pump stations. The common cost elements for all alternates are as 
follows: 

Pump Stations 

0 

0 

$0.07 per Kilowatt hour for electrical costs 
1 percent of original structure cost per year for labor and material costs 
2.5 percent of equipment cost per year for equipment maintenance / 
replacement and labor costs 

Water Transmission Mains and Water Distribution Mains 

0 $0.50 per linear foot per year for all water mains regardless of pipe size. 

Based on these cost elements, the O&M costs are directly related to the water main pipe 
length and the associated horsepower utilized. The annual costs were then calculated by 
summing each annual cost element. Each annual cost was then determined as a present 
worth value and the sum the present worth values is the Total O&M Present Worth costs. 

A differential interest rate of 5.73% was used based on the cost of borrowing money at 
8.73% minus an inflation rate of 3%. The cost of borrowing money at 8.73% for Citizens 
Water Resources is based on Arizona Corporation Commission Decision 60172. The 
inflation rate of 3.0% is based on an assumed average inflation rate over past number of 
years. 

I 
1 

Citizens Water Resources 
Groundwater Savings Project 
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Development of Pipeline Costs per Linear Foot 

Costs for pipeline construction for pipe diameters 12”, 16”, 20”, 24”, 30”, 36”, and 48” 
were developed for the Groundwater Savings Project by accounting for the following 
parameters: 

e 
e Excavation and Haul Costs 
e 
e Pipe Bedding Costs 
e Trench Backfill Costs 
e Pipe Material Costs. 

Removal of Existing Pavement Costs 

Pipe Installation Labor and Equipment Costs 

These cost parameters have been developed in the following spreadsheet for the 
following conditions: 

e 
e 
e 
e 

Normal Digging with pavement removal 
Normal Digging without pavement removal 
Hard Digging with pavement removal 
Hard Digging without pavement removal. 

For “normal digging” the trench excavation cost of $1.75 per cubic yard was used. For 
“hard digging” the trench excavation cost was tripled so as to be $5.25 per cubic yard. 
The trench width used to calculate amount excavation material is based on MAG 
specifications for the minimum width required for Type A pavement replacement, which 
yields a reasonable approach for calculating the trench excavation quantities. Whereas, 
the pipe bedding trench width is based on MAG specifications for minimum width at 
springline each side of the pipe based on Table: 601-1. 

Alternative Route A pipeline cost per linear foot was developed based on the 
geotechnical report statements that caliche and cemented soils would be encountered 
along the northern portion and middle portions of this alignment. From this it was 
assumed that 70 percent of Alternative Route A alignment would utilize pipeline costs for 
hard digging without pavement removal. In addition, 6,500 feet of the total alignment 
length of 46,398 feet (or 14 percent) was computed to have costs associated with normal 
digging with pavement removal for that portion of the alignment along Rose Garden 
Lane. The remaining 16 percent of the alignment for Alternative Route A was computed 
for pipeline costs associated with normal digging without pavement removal. 

Alternative Route B pipeline cost per linear foot was developed based on the 
geotechnical report that hard digging would be encountered along some portions of the 
alignment. From this it was assumed that 20 percent of Alternative Route B alignment 
would utilize pipeline costs for hard digging without pavement removal. In addition, 
1,000 feet of the total alignment length of 21,897 feet (or 4.6 percent) was computed to 
have costs associated with normal digging with pavement removal for those portions of 
the alignment that either cross through paved intersections or that are in actual pavement 

CWR - Groundwater Savings Project 
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alignments. The remaining 75.4 percent of the alignment for Alternative Route B was 
computed for pipeline costs associated with normal digging without pavement removal. 

Alternative Route C pipeline cost per linear foot was developed for based on the 
geotechnical report that hard digging would be encountered along a significant portion of 
the alignment. From this it was assumed that 50 percent of Alternative Route C 
alignment would utilize pipeline costs for hard digging without pavement removal. In 
addition, 1,000 feet of the total alignment length of 28,259 feet (or 3.5 percent) was 
computed to have costs associated with normal digging with pavement removal for those 
portions of the alignment that either cross through paved intersections or that are in actual 
pavement alignments. The remaining 46.5 percent of the alignment for Alternative Route 
C was computed for pipeline costs associated with normal digging without pavement 
removal. 

Alternative Route D pipeline cost per linear foot was developed for based on the 
geotechnical report that hard digging would be encountered along some portions of the 
alignment. From this it was assumed that 20 percent of Alternative Route D alignment 
would utilize pipeline costs for hard digging without pavement removal. In addition, 
1,000 feet of the total alignment length of 39,139 feet (or 2.6 percent) was computed to 
have costs associated with normal digging with pavement removal for those portions of 
the alignment that either cross through paved intersections or that are in actual pavement 
alignments. The remaining 77.4 percent of the alignment for Alternative Route D was 
computed for pipeline costs associated with normal digging without pavement removal. 

The Agua Fna Joint Facility Pipeline alternatives pipeline costs per linear foot were 
developed for based on the assumption that it would be for normal digging without 
pavement removal for the entire alignment length. 

The pipeline costs per linear foot for the Sun City proposed new irrigation water 
distribution pipelines were assumed to be for normal digging with pavement removal for 
all associated pipe sizes. 

CWR - Groundwater Savings Project 
Development of Pipeline Costs 2o f2  07/2 1 /00 
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AVERAGE 
NOMINAL PIPE COST 
PIPE SIZE ($/L.F.) 

30 1 18.00 
36 15 1.12 
48 197.29 
12 40.35 
16 55.48 
20 76.86 
24 90.02 

__---____--__ ------------- 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

m 

for normal digging 
for normal digging 
for normal digging 
for normal digging 
for normal digging 
for normal digging 
for normal digging 

CWRGSP-Pipecosts 

I 

lORMAL DIGGING 

CITIZENS WATER RESOURCES 
GROUNDWATER SVINGS PROJECT 

SUN CITY / SUN CITY WEST / YOUNGTOWN 

for normal digging 
for normal digging 
for normal digging 
for normal digging 
for normal digging  for normal digging 
ifor normal digging 

PIPELINE COSTS PER LINEAR FOOT 
SIZE 12" - PVC C-900 CLASS 150 WATER MAIN COSTS 
SIZE 16" - PVC C-905 CLASS 165 WATER MAIN COSTS 

SIZE 20" - PRESS. CLASS 250 DIP WATER MAIN COSTS 
SIZE 24" - PRESS. CLASS 200 DIP WATER MAIN COSTS 
SIZE 30" - PRESS. CLASS 150 DIP WATER MAIN COSTS 

SIZE 36" & 48" - PRESS. CLASS 150 CCP WATER MAIN COSTS 

WITHOUT PAVE ENT REM( 

NOMINAL 
PIPE SIZE 

30 
36 
48 
12 
16 
20 
24 

------------- 

V A L  FOR 1 
AVERAGE 
PIPE COST 

($L.F.) 
---_-_------- 

114.76 
147.66 
193.63 
37.53 
52.59 
73.89 
86.88 

1 of7 7/24/00 
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CWRGSPPipecosts 

CITIZENS WATER RESOURCES 
GROUNDWATER SVINGS PROJECT 

SUN CITY / SUN CITY WEST / YOUNGTOWN 

PIPELINE COSTS PER LINEAR FOOT 
SIZE 12" - PVC C-900 CLASS 150 WATER MAIN COSTS 
SIZE 16" - PVC C-905 CLASS 165 WATER MAIN COSTS 

SIZE 20" - PRESS. CLASS 250 DIP WATER MAIN COSTS 
SIZE 24" - PRESS. CLASS 200 DIP WATER MAIN COSTS 
SIZE 30" - PRESS. CLASS 150 DIP WATER MAIN COSTS 

SIZE 36" & 48" - PRESS. CLASS 150 CCP WATER MAIN COSTS 

SUMMARY OF WATER MAIN PIPELINE COSTS 
WITH PAVEMENT REMOVAL FOR HARD DIGGING 

I I  AVERAGE^^ 
NOMINAL PIPE COST I PIPESIZE I ($/L.F.) 1 

-_----------- 
124.53 for Hard digging 
159.48 for Hard digging 
205.18 for Hard digging 

43.47 for Hard digging 
59.14 for Hard digging 
8 1.10 for Hard digging ! 95.49 for Hard digging 

SUMMARY OF WATER MAIN PIPELINE COSTS 
WITHOUT PAVEMENT REF - 

NOMINAI 
PIPE SIZE 

30 
36 
48 
12 
16 
20 
24 

--_---------- 

OVAL FOR HARD DIGGING 

PIPE COST 
($/L.F.) 

___-------_-- 

2 0 f 7  7/24/00 



CITIZENS WATER RESOURCES 
GROUNDWATER SVINGS PROJECT 

SUN CITY / SUN CITY WEST / YOUNGTOWN 

PIPELINE COSTS PER LINEAR FOOT 

1 COMPUTE PAVEMENT REMOVAL COSTS / L F FOR EACH PIPE SIZE 
INPUT DEMOLITION COST ( %/C Y ) = 1 I2 112 

HAULIhG COST ($IC Y ) 1 96 1 96 
SAW CUT 6” DEEP ( $/L F ) 167 167 

Assumes existmg pavement i s  6” thick 
___________I______-_ 

NOMNAL PAY LIMITS(IN ) DEMOLITION AREAS Y /L F 
PIPE SIZE TYPE A TYPE T TYPE A TYPE T ___________ ~ -_-__---___ __________ ~ _________-- 

30 60 84 0 5556 0 7778 
36 72 96 0 6667 0 8889 
12 36 50 0 3333 0 4630 
16 40 64 0 3704 0 5926 
48 84 108 0 7778 1 0000 
20 44 68 0 4074 0 6296 
24 54 78 0 5000 0 7222 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Set these costs to zero in colunln F if “no existing pavenient”. 
otherwise costs are set to diose values in the coluinn E. 

PAVEMENT REFUSE C Y.1L.F 
TYPE A TYPE T 

__---- --_-_ _ _ _  _-___ 
0.0926 
0.1111 
0.0556 
0.06 1 7 
0.1297 
0.0679 
0.0834 

_-- 
0.1297 
0.1482 
0.0772 
0.0988 
0.1667 
0.1050 
0.1204 

NOMINAL SAWCUT 
PIPE SIZE COST $/L F. __ 

30 I .67 
36 I .67 
12 1.67 
16 I .67 
48 I .67 
20 I .67 
24 1.67 

DEMOLITION COST S L F .  
TYPE A TYPE T TYPE A TYPE T 

0.62 0.87 0 18 
0.75 1 .oo 0.22 
0.37 0.52 0.11 
0.41 0.66 0.12 
0.87 1.12 0.25 
0 46 0.71 0.13 
0.56 0.81 0.16 

HAULING COST 9L.F. 

- ________-__ _-__------ 

TOTAL PAVEMENT 
REMOVAL COSTS $/L.F. 
TYPE A TYPE T ____ ____ 

0.25 
0.29 
0.15 
0.19 
0.33 
0.21 
0.24 

_-- -____. 
2.47 
2.63 
2.15 
2.21 
2.80 
2.26 
2.39 

2.80 
2.96 
2.34 
2.53 
3.12 
2.58 
2.71 

I 
I 



I 
2 COVPLTE TOTAL EXCAVATION & HAUL COSTS / L F FOR EACH DEPTH OF COVER 

FOR EACH PIPE SIZE 
INPUT ENTER THE PIPE OUTSIDE DIAMETERS FOR EACH SIZE 

EXCAVATION COST ( OiC Y ) = I 75 For '"Hard Digging" rnple rhe nomlal excavanon cost of O1.751C Y 
HAULING COST ( SIC Y ) = 3 92 I 

I 
I 
I 
~I 

PIPE SIZE COVER (FT.) DEPTH (FT.) TYPE A TYPE T (IN.) (F.T.) 

32.00 
32.00 
38.30 
38.30 
13.20 
13.20 
17.40 
19.50 
2 1.60 
25.80 

-______-__ ~ ___---___-_ ___- 
7 67 5 0000 
7 67 5 0000 
8 19 6 0000 
8 19 6 0000 
6 IO 3 0000 
6 IO 3 0000 
6 45 3 3333 
6 63 7 0000 
6 80 3 6667 
7 15 4 5000 

30 
30 
36 
36 
12 
12 
16 
48 
20 
24 

5.00 
5.00 
5.00 
5.00 
5.00 
5 .oo 
5.00 
5.00 
5.00 
5.00 

4 17 
4. I7 
4.69 
4.69 
2.60 
2 60 
2.95 
3.13 
3.30 
3.65 

7.0000 
7.0000 
8.0000 
8.0000 
4.1667 
4.1667 
5.3333 
9.0000 
5.6667 
6.5000 

____--_-_I-_-_-_____ 

EXCAVATION (C.Y.lL.F.) HAUL EXCESS (C.Y.iL.F.) 
TYPE A TYPE T TYPE A TYPE T 

------I _-- I________-___-I____ 

NOMINAL AVG DEPTH 01 LINEAR FEET 
PIPE SIZE COVER (FT.) TYPE A TYPE T 

30 5.00 4000 
30 5.00 4000 
36 500 4000 
36 5.00 4000 
12 5.00 4000 
12 5.00 4000 
16 5.00 4000 
48 5.00 4000 
20 5 00 4000 
24 500  4000 

_____---_-_ ----_---I- ~ ______-_I 

1.1420 
1.1420 
1.4870 
1.4870 
05111 
0.5111 
0.61 11 
1.3287 
0.7198 
0.9417 

1.5679 
1.5679 
1.9685 
1.9685 
0.6377 
0.6377 
0.9444 
1.8657 
1.0716 
1.3398 

1.5679 
1.5679 
1.9685 
1.9685 
0.6377 
0.6377 
0.9444 
1.8657 
1.0716 
1.3398 

1.4198 
1.4198 
1.8204 
1.8204 
0.6778 
0.6778 
0.7963 
1.7176 
0.9235 
1.1917 

1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
1 
I 
I 
I 

EXCAVATION COST 

TYPE A TYPE T 
( OIL F ) 

________I _____-____-- 
2 4846 2 7438 
2 4846 2 7438 
3 1856 3 4449 
3 1856 3 4449 
I1861 I1159 
I1861 11159 
13935 I6528 
3 0058 3 2650 
I6160 I8753 
2 0854 2 3447 

HAUL COST 
( SiL.F. ) 

TYPE A TYPE T _-_---_-____ 
6.1462 
6.1462 
7.7166 
7.7166 
2.4996 
2.4996 
3.7022 
7.3 I37 
4.2007 
5.2521 

4.4765 
4.4765 
5.8292 
5.8292 
2.0036 
2.0036 
2.3956 
5.2085 
2.8214 
3.6913 

2. (CONTINUED) 

----_-____I______ - _____ 
LINEAR FEET 

TOTAL 
TYPE A TYPE T 

12 29 8000.00 2 00 
15 43 8000.00 2 0 0  
5 00 8000 00 2 00 
3 70 4000 00 I 00 
731 4000.00 1 00 
4 20 4000.00 I 00 
5 25 4000.00 I 00 

______---_-_ 

-__-_____-____ ~ -----_--I 

EXCAVATION HAULING 
TOTAL COSTS ( O )  

TYPE A TYPE T TYPE A TYPE T 
TOTAL COSTS (S) NOMINAL 

PIPE S E E  
-__-_--_-__ __- 

19876 54 
25485 19 
9488 89 
5574.07 

12023 15 
6464 20 
8341 67 

.---_-___ --I-. 

5.49 
6.89 
2.23 
I .65 
3.27 
I .88 
2.34 

_-_-----__-- 
35812 35 
46633 48 
I6028 44 
9582 22 

20834 07 
I1285 73 
14765 33 

30 
36 
I2 
16 
48 
20 
24 

I 
I 
I 

NOMINAL 
PIPE S E E  

COSTS ( S1L F ) 
TYPE A TYPE T _-_ ___-_-__ _ _ _  ________ 

2 48 2 7 1  
3 19 3.14 
I 19 I 1 2  
I39  I .65 
3 01 3 27 
I62 I88  
2 09 2 34 

COSTS ( SIL F ) 
TYPE A TYPE T 

4 48 
5 83 
2 00 
2 40 
5 21 
2 82 
3 69 

__-_- ~ ---- ~ _____- ___--_ 
30 
36 
I2 
16 
48 
20 
21 

6.15 
7.72 
2.50 
3.70 
7.3 1 
4.20 
5.25 
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3 COMPUTE TOTAL BACKFILL COSTS / L F FOR VARIOUS DEPTHS OF COVER 
FOR EACH PIPE SIZE 

INPUT BACKFILL MATERIAL COSTS ( $ / C  Y.) == ABC ( %/C Y ) = 7.5 1 

PLACEMEhT AUD COMPACTIOlu COSTS 
TOTAL BACKFILL MATERIAL, PLACEMENT, & COMPACTlOh COSTS 

( S C  Y ) = 4 63 

ABC = I 2  14 
NATIVE = 4 63 

_-____ ----_ 
NOMINAL AVG DEPTH 01 LINEAR FEET 

PIPE SIZE COVER (FT) TYPE A TYPE T 
~ -______ _-- --__--_____ ~ -----_-__ ~ ______ 

30 5 4000 I 
30 5 4000 I 
36 5 4000 I 
36 5 4000 I 
12 5 4000 I 
12 5 4000 I 
16 5 4000 I 
48 5 4000 I 
20 5 4000 I 
24 5 4000 I 

---_-_-___-___ _-__-____-_ ~ --_--- ~ _-___ 
VOLUME OF BACKFILL (C Y./L F ) 

TYPE A TYPE T 
~ ____ _-__ -_____ BACKFILL COSTS ( $/L F ) 

ABC NATNE ABC TYPE A TYPE T 
----- ~ ----_ -_____ -____ ---_-I_--- ------___I ~ -----___ _--- 

0 3704 0 2778 0 7963 5 78 9 67 
0 3704 0 2778 0 7963 5 78 9 67 
0 4444 0 3333 0 9259 6 94 I 1  24 
0 4444 0 3333 0 9259 6 94 1 1  24 
0 2222 0 1667 0 3488 3 47 4 23 
0 2222 0 1667 0 3488 3 47 4 23 
0 2469 0 1852 0 5802 3 85 7 04 
05185 0 3889 10556 8 IO 12 81 
02716 0 2037 0 6235 4 24 7 57 
0 3333 0 2500 07315 5 20 8 88 

~ --__ ____---__--_-___ -----I---- --__ _- 
LINEAR FEET AVERAGE BACKFILL 

NOMINAL TOTAL COST ( S1L.F ) 
PIPESIZE TYPEA TYPE T TYPE A TYPE T --__-___ ~ ----_-___- --____---__ 

30 8000.00 2 00 3 39 10.17 
36 8000.00 2 00 6.94 11.24 
12 8000 00 2.00 3.47 4.23 
16 4000.00 1 00 3.85 7.04 
48 4000 00 I 00 8 IO 12.81 
20 4000.00 I .oo 4 24 7.57 
24 4000.00 1 00 5.20 8.88 

4. COMPUTE BEDDING COSTS / L F 
NOTE THIS PROGRAh4 WILL COMPUTE THE MIN TRENCH WORK SPACE REQUIRED UNDER M A G. FOR YOU 

INPUT COST OF BEDDING MATERIAL INCLUDING ( M C )  
PLACEMENT AND COMPACTION (S/L F.) = 4 63 ASSUMES NATIVE MATERIAL FOR BEDDING 

__________ ~ 

---I---- MIN TRENCH VOLUME OF BEDDING 
NOMINAL PIPE 0 D WORK SPACE BEDDING COST 

(SIL F ) (C.Y 1L.F ) 
~ ----_-- _-- _-_________ PIPESIZE (IN.) (W I 

-__I--_ -_____--_-_ 
30 32.00 9 00 0 4359 2.02 
36 38.30 9 00 05185 2.40 
12 13 20 7 50 0 1910 0 88 
16 I7 40 7 50 0 2338 I 08 
48 52 13 1200 0 8234 3.8 I 
20 2 I .60 7 50 0 2784 1.29 
24 25.80 9 00 0 3588 I .66 

I 
I 
I 
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5 COMPUTE INSTALLATIOh LABOR COST FOR EACH SIZE OF STRAIGHT LENGTH PIPE 
NOTE INCLUDE ALL LABOR COSTS WHICH HAVE NOT ALREADY BEEN ACCOUNTED FOR 

I'JPUT LABOR 4\D EQUIPMENT COSTS FOR INSTALLATION OF STRAIGHT PIPE LEhGTHS 
THESE COSTS CAY BE TAKEN FROM R L MEANS (1987 P 42) 

_ _ _ _ _ _ _ _ _ _ _  INSTALLATION 
NOMINAL LABOR 8r EQUIPMENT 
PIPE SIZE COSTS (S1L.F.) 

30 22.75 
36 24.75 
12 9.05 
16 13.34 
48 27.50 
20 19.65 
24 2 I .05 

____- _ _ _ _ _ _  ________-__- _ _ _ _ _  

6. COMPUTE TOTAL FITTINGS COST PER SIZE. - NOTUSED 
INPUT FITTINGS DESCRIPTION, FITTINGS MATERIAL COSTS, FITTINGS INSTALLATION COST. AND 

THE NUMBER OF EACH PARTICULAR FITTINGS FOR EACH PIPE SIZE. 

FITTINGS 
TOTAL TOTAL 

NUMBER OF MATERIAL MATERIAL INSTALLATION INSTALLATION TOTAL 
DESCRIPTION S E E  FITTINGS COST COST COST COST --_- -_ -----______ 

I 
2 
3 
4 
5 

SUBTOTAL 
DIVIDE BY # OF LINEAR FEET 

TOTAL COST / IT / L.F FOR 0 " FITTINGS 

SUBTOTAL 
DIVIDE BY :: OF LMEAR FEET 

TOTAL COST / IT / L.F. FOR 

I 
I 
I 
I 
I 
I 
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COST 

$0 
8002 

$0.00 
__ 

$0 
8002 

FITTINGS $0 
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7. COMPUTE TOT.4L PIPELINE COSTS PER LINEAR FOOT. 
INPUT: PIPE FITTINGS COSTS AND PIPE MATERIAL COSTS I L.F. 

AVERAGE BACKFILL 
NOMINAL COST ( $IL.F. ) 
PIPE S E E  N P E  A TYPE T _-_ -------- _ _ _ _  _______ --_I___--- 

TOTAL PAVEMENT 
REMOVAL COSTS SIL.F 
TYPE A TYPE T 

-___ ___---- _____-_----- 
2 2.47 
2 2.63 
2 2.15 
1 2.2 I 
1 2.80 
1 2.26 
1 2.39 

_________-______ ~ ___--_._ _________________________ 
AVERAGE EXCAVATlOh AVERAGE HAULING 
COSTS ( SIL F ) 

TYPE A TYPE T TYPE A TYPE T 
COSTS ( $IL.F ) 

_______---_ _______ ___. 
2.80 2.48 
2.96 3.19 
2.34 1.19 
2.53 1.39 
3.12 3.01 
2.58 1.62 
2.71 2.09 

___ _ _ _ _ _ _ _ _  ____________ 
2.74 4.48 
3.44 j.83 
1.12 2.00 
1.65 2.40 
3.27 5.2 I 
1.88 2.82 
2.34 3.69 

INSTALLATION MANHOLE PIPE 
BEDDING LABOR ti COSTS MATERIAL TOTAL 

($IL.F.) ($IL.F.) ($IL.F.) ($IL.F ) N P E  A TYPE T 
PIPE COST I L.F. COST EQUiP COSTS COST 

_____I-_ _- __--_---__ ---- ~ _--___ 

6.15 
7.72 
2.50 
3.70 
7.3 I 
4.20 
5.25 

30 $3.39 $10.17 2.02 22.75 0.00 52.31 89.90 98 93 
36 $6.94 $11.24 2.40 24.75 0 00 69.40 115.14 121 91 
12 $3.47 $4.23 0.88 9.05 0.00 12.00 30.75 32 12 
16 $3.85 $7.04 1.08 13.34 0.00 18.00 42 27 47.35 
48 $8 10 $12.81 3.81 27.50 0.00 99.90 150.32 I57 72 
20 $4 24 $7.57 1.29 19.65 0.00 26.68 58 56 63.84 
24 $5 20 $8.88 1.66 21.05 0.00 32.50 68 59 74 40 

NOMINAL TOTAL 
PiPE SIZE LINEAR FEET 

30 8002 
36 8002 
12 8002 
16 400 I 
48 4001 
20 4001 
24 400 I 

~ __-------- __-_-___- _ _  

TOTAL 
-___-I- PLUS 5% 
PLUS 25% OH&P CONTRACTORS 

AVERAGE AVERAGE INSURANCE 
PiPE COST PIPE COST AVG PlPE COST 
($/L.F.) (O1L.F.) ($L F.) 

~ ______-----__ 
89.91 112.38 118.00 

115.14 143.93 151.12 
30.75 38.43 40.35 
42.27 52.84 55.48 

150.32 187.90 197.29 
58.56 73.20 76.86 
68.59 85.73 90.02 

I 
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JUL-~~-XCI~ is57 PRCIFIC STRTES CRST IRON 

PACLFIC 
CASTIRON PXPE COMPANY 

M l O N  OF W m €  IF)c. 
P.Q. BOX 1219, PROVO. UTAH 84603 
TELEPHONE (AREA CODE 801) 373-6910 

JULY 13,2000 

H D R E N G N E m G  

A T "  DAW SCHETTLER 
602-508-6677 FAX 

Subject ESTIMA'MNG PRICING 

+1 801 377 8338 P.Q1/01 

RON BlANCANl 
sales Representstlve 
P.0, BOX 1'1890 
Glenda&, Arizona 85318 
Office (602) 568-6347 
FiM (602) 568.6342 
Mobile (6021 702-9567 

Quotation No. 

We ore pleased to quote you on materials set forth below conforming to specifications in our cctalag and subject 
to the terms and eonditims as mentioned on the bock of this sheet and heeeby d e  D port hereof an this proposal, 
except QS hereinafter modified. 

6" TYTON JOINT PC 350 
8" TYTON JOINT PC 350 
10" TYTON JOINT PC 350 
12" TYTON JOINT PC 350 

6.06 
8.14 

10.51 
13.49 

14" TYTON JOINT PC 250 
14" "TON JOINT PC 300 
14" TYTON JOINT PC 350 

16.21 
16.95 
17.34 

16" "TON JOINT PC 250 
16" TYTON JOINT PC 300 
16" TYTON JOINT PC 350 

19.72 
20.49 
21.55 

18" " T O N  JOINT PC 250 
18" TYTON JOINT PC 300 
18" TYTON JOINT PC 350 

22.84 
24.35 
25.49 

20" W O N  JOINT PC 250 
20" TYTON JOINT PC 300 
20" TYTON JOINT PC 350 

24" TYTON JOINT PC 200 
24" TYTON JOINT PC 250 
24" TYTON JOINT PC 300 
24" " T O N  JOINT PC 350 

30" FASTITE JOIN" PC 150 

26.68 
28.49 
29.94 

32.50 
35.63 
37.76 
40.36 

52.31 

36" FASTITE JOINT PC 150 72.57 
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Telephone Conversation Record 

Time I Date 7/18/00 

call to Dana Kepner 602-255-0234 I Call from Dave Schettler 
Vince Phone No. HDR Phone No. 

I Discussion, Agreement and/or Action 

Called to get pricing on PVC Water Main Costs. 

Prices were quoted for material costs per linear foot as follows: 

Class 150 Class 200 
12" PVC c-900 $12.00 $15.25 

DR 25 Class 165 DR 18 Class 235 
16" PVC C-905 $18.00 $24.25 

These prices would be good for only 60 days. Prices are can fluctuate highly due to the influence of 
the price of oil directly effects the price of manufacturing PVC pipe. 

I 
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mx Telephone Conversation Record 

Project CWR - Groundwater Savings Project I Project NO. 00091-039-044 

Time 2:OO p.m. I Date 6-20-00 

Call to John Lindsey 520-774-462 1 I Call from Dave Schettler 602-508-6677 
Niles Radio Phone No. HDR Phone No. 

Flagstaff, AZ fax 520-774-3080 I Discussion, Agreement and/or Action 

Called John Lindsey to discuss the possibility and costs associated with having Niles Radio perform a radio 
line-of-sight path study to assess the likelihood of having radio problems with the 20 or so sites at each of the 
golf courses within Sun City/ Sun City West/ Youngtown. I also inquired as to whether they could assess the 
effectiveness of using Shaw Butte as the radio repeater site for the proposed telemetry for the Groundwater 
Savings Plan system and compare using Shaw Butte or having the omni-directional antennae at the master 
control center which will be located at the Sun City West WWTP. John said they could perform this study for 
approximately $1,400 and that this price would be pretty firm for completing this work. 

John said that they could perform this study for Citizens probably by the second week of July if we got them 
all of the coordinates (latitudes and longitudes) for all of the proposed sites. He suggested actually going out 
to all of the remote sites at the golf courses, etc. and recording with a GPS the latitude and longitude for each 
site. He also mentioned that if any of the sites are with 3/4 mile of any freeway overpass within line-of-site 
between radios that these sites be noted on an overall site map since there is the potential for interference. 

John said that even though the telemetry system could be accomplished using broad band radio spectrum type 
radios his recommendation is to not employ these types of radios because of the potential interference that 
could occur and the difficulties trymg to resolve them for this number of sites for the Groundwater Savings 
Project. The possibility exists that even after resolving interference problems and spending a good sum of 
money to do it, the same type or some similar interference could occur again from another company’s radio 
system and it would be necessary to perform a similar fix for all the remote sites again for a good sum of 
money. He recommended going with a dedicated rad0 frequency license. 

The existing radio repeater site at Shaw butte was discussed. John said though there is the potential for some 
microwave interference at the Shaw Butte radio repeater site, these types of problems are relatively easy and 
inexpensive to fix when they occur. Also, since it is a dedicated radio frequency the problem is not an 
extensive one. 

John recommended using the MDS 2000 type radios. He mentioned that the company MDS has changed 
their name back to their previous name of Adapted Broadband California Microwave. I thought he mentioned 
the MDS 2000 radios use 900 MHz. (UHF). 

John explained to me that in order to get more information on whether there may be other FCC frequencies 
available for this location the FCC requires that an application from Citizens Water Resources be sent in 
along with the required application fee. John emphasized that it is CWR’s best interest to go ahead and apply 
for this license as quickly as possible since these licenses are on a first come first served basis. 



mx Telephone Conversation Record 

I Call to RDC Electrical COT 480-927-8280 I Call from Dave Schettler 
Keith Dehan Phone No. HDR Phone No. 

I Discussion, Agreement and/or Action SCADA System Requirements 

Called Keith to discuss the possible installation costs associated for a SCADA system for the 22 or 
so remote sites for controlling the CAP water to supply water to the golf course in Sun City / Sun 
City West. I asked Keith for installation costs for the SCADA system. Keith was well informed on 
the existing SCADA system that CWR has for Anthem WWTP and the WTP located west of 
Anthem that RDC had installed the components for. RDC had been furnished RTUs and radios from 
TAVA Technologies for these and for a number of other well sites and sewage lift stations in Sun 
City, Sun City West and Surprize. 

Keith mentioned that CWR utilizes almost exclusively Allen Bradley PLC controllers along with 
Modicon RTUs and Modicon modbus protocol for all of their existing SCADA remote sites. 

The following are RDC’s budget prices (from Keith) for SCADA construction installation work for 
any or all of the remote sites for the Groundwater Savings Project: 

. Build RTU cabinet and as-built w/ Nema 4x enclosure ........ ..$2,500 
Construct antennae w/ cable and surge protector.. ............... ..$1,500 
600 feet of conduit and cable w/ 50’ radius to 
automatic control valve and meter .................................... $3,000 
Electrical Feed to Site.. ............................................... ..$1,500 
(assumes that there is already some sort of pumping station 
at the golf course that this can come from or some other site 
within reason to get electrical from) 
Software development and programming ......................... .$2,500 
Modicon RTU w/ similar UO ........................................ .$4,500 

Subtotal $1 7,500 

- 
- 

. 

- 
- 
. MDS 2000 Radio at each site ......................................... $2,000 

The Master SCADA site was estimated to cost approximately $35,000 to $40,000. This would 
include another authorized version of Intellution s o h a r e  and a new master computer along with a 
MDS 2000 Radio and master antennae. He mentioned that there might be additional costs if they 
were to need other office equipment, building, etc.. . that would not be included in this above cost. 



mx Telephone Conversation Record 

I Call to Keller Equipment 602-437-301 5 I Call from Dave Schettler 602-508-6677 
co. Inc. 
Howard Sun Phone No. HDR Phone No. 

I Discussion, Agreement and/or Action SCADA System Requirements 

Called Keller Equipment, Howard Sun, to discuss the possible installation costs associated for a SCADA 
system for the 22 or so remote sites for controlling the CAP water to supply water to the golf course in Sun 
City / Sun City West. I asked for installation costs for the SCADA system. 

modbus protocol for all of their existing SCADA remote sites which TAVA Technologies had been doing the 
initial programming for these for CWR. 

The following are Keller’s budget prices (from Howard Sun) for SCADA construction installation work for 
any or all of the remote sites for the Groundwater Savings Project: 
- For Nema 4 Enclosure w/ AC unit including the following: Allen Bradley PLC w/ touch screen, RTU, 

Modbus communication, MDS 2000 radio & antennae .............. ..$25,845 
- Programming is additional ........................................................ .$9,500 
The following assmptions apply to the above prices for each RTU remote site: 
- Build RTU cabinet and as-built w/ Nema 4 enclosure with air conditioner 
- Construct antennae w/ cable and surge protector 
- 600 feet of conduit and cable w/ 50’ radius to 

automatic control valve and meter 
- Electrical Feed to Site 

(assumes that there is already some sort of pumping station 
at the golf course that this can come from or some other site 
within reason to get electrical from) 

- Software development and programming 
- Modicon RTU w/ similar I/O 

With integral MDS Radio in RTU package at each site 
MDS 2000 Radio at each site 

Howard mentioned that CWR utilizes almost exclusively Allen Bradley PLC controllers along with 

- 

Howard said that Keller would not be interested in supplying budgetary cost numbers for a Master SCADA 
site since this not something they usually get involved with. I explained to him that it would include another 
authorized version of Intellution software and a new master computer along with a MDS 2000 Radio and 
master antennae and that it might also include additional building space to be constructed at the Sun City 
West WWTP. He did not think it would be something he could even estimate since they don’t get involved 
with anything except remote RTU sites at this time. 

Howard said these prices are no doubt high but for the limited information that we have for each site and its 
requirements these are within reason. The cost for the programming is additional cost and is high since Keller 
would have to hire some other company to do the programming. 
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mi! Te I e p h o ne Conversation Record 

Project CWR - Groundwater Savings Project I Project NO. 00091-039-044 

Time I Date 5/18/00 

Call to US WEST 800-549-5629 I Call from Dave Schettler 

government services 
Large business & Phone No. HDR Phone No. 

I Discussion, Agreement and/or Action: SCADA TELEPHONE LEASED LINES 

Called to inquire about costs for leased telephone lines for a municipal type application for the 
SCADA system. The representative with US West asked if the type of application would be similar 
to what would be required for communication to a municipal water tank sending water elevation 
info. I told him it would be very similar since this type of application should have the same type of 
communication protocol except that we are not doing just one site but rather 20 to 30 sites. Based on 
that same type of similar application he did some calculating and responded that the basic monthly 
rates for a dedicated lease line would be $77 to $125 per month per site and that there would be an 
approximate $225 installation fee per site. 

I asked if the following was still current information that we could use in our report for SCADA 
using telephone dedicated lease lines: 

He said, “Yes. All of this is still valid for lease rates and that many of these same factors also 
influence the installation cost which can make it much higher than $225.” 

I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
1 
8 
I 
I 
1 
1 
ID 
I 
I 
I 
1 
I 

Call to Hennesy Equipment 602-277-7268 
Sales Co. 

mix Telephone Conversation Record 

Call from Dave Schettler 602-508-6677 

I Discussion, Aareement and/or Action: Booster PumD Station - PumD Material Costs 

Called to obtain pump equipment costs from Hennesy Equipment for Fairbanks-Morse horizontal 
split case pumps for the booster pump station scenario. The booster pump station would have a firm 
pumping capacity of 15 CFS (or 6400 GPM). This means there would be three (3) each 3,200 GPM 
pumps. The booster pumps would raise pressure fi-om approximately 50 PSI to 70 to 75 PSI. This 
results in a total dynamic head of about 25 PSI (or 58 feet). No VFD’s would be required. 

Mike said the basic pump cost would be for Fairbanks Morse model lo”, 5821 , 11 85 rpm, 75 Hp 
horizontal split case pumps. The cost for the basic pump is about $17,733, add $2,200 for pump 
base and couplings, add $10,400 for the electric motor. The whole pump cost would be about 
$30,333. The installation cost for the contractor would be approximately an additional 20 percent. 
The installed cost would then be about 1.20 x $30,333 which equals $36,400. 

I 
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TO File 

From Mike Heaton 

Date June2000 

1 subject Cost for A P S  power 

M e m o r a n d u m  

I had place a call to APS in an attempt to determine the cost for obtaining power in the various 
locations that the Alternate Routes will require power. I finally spoke to Suzy @ 623-975-5740 

1 
I for customer construction. 

S q  subsequently called me back and gave the following information: 

She said that one of their engineers and supervisor went to the site at 115* and Beardsley canal 
to assess the situation. She said that they did have power in the vicinity, maybe about a mile 
away. They would have to bring in a pole line to get power to the area. I told her we expected 
that would be the case. Numbers that she got fiom them were in the range of $25,000 to $45,000 
to the sites. She stated several times that these were very preliminary. I thanked her for their 
time. 

My assessment is they gave a very rough estimate and because of that I would opt to take the 
higher number of $45,0000 for the Route B alignment. Also, because the Route C alignment is a 
mile away fiom B, I would double the amount for the import of power to that location. 
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TO File 

From Mike Heaton 

Date Wednesday, July 19,2000 

Subject Golf Course Creeks wrt Citizens GSP 

M e m o r a n d u m  

A question has arisen with respect to the creeks at the various golf courses where the CAP water 
is being delivered via the Groundwater Savings Project. Since the creeks will carry the flow, and 
the possibility of having to run the wells and the distribution system simultaneously exists, do the 
creeks have the capacity to carry the flows; which in some cases may be double the flowrate of 
the existing situation? 

On July 13* a quick survey of the creeks was carried out and the following presents the 
information and conclusions based on the information from the survey. The estimation of flow 
was based on a typical slope of 0.1 % and an n value of 0.01 8. 

Lakes West Creek 
Creek is 5' wide and 5" deep. 
Creek is concrete lined. 
Wellflow2cfs 
CAP flow 2.42 cfs 
May have to deepen or widen to contain both flows simultaneously 

Riverview Creek 
Creek is 8' wide and 4.5'' deep. 
Creek is not lined. 
Well flow 4.9 cfs and 4.0 cfs 
CAP flow 1.0 cfs and 0.8 cfs 
Existing channel can probably contad flows of both 

Willowbrook Creek 
Creek is 5.5' wide and 4.5" deep. 
Creek is concrete lined. 
Well flow 2.3 cfs 
CAP flow 2.5 cfs 
Existing channel can probably contain flows of both 

Willowcreek Creek 
Creek is 5.5' wide and 3" deep. 
Creek is not lined. 

Creek Capacity Memo Page 1 of 2 Last printed 07/19/00 2107 PM 
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0 Well flow 2.7 cfs 
CAP flow 2.5 cfs 

0 May have to deepen or widen to contain both flows simultaneously 

Pebblebrook Creek 
Creek is 7' wide and 12" deep. 

0 Creek is concrete lined, with boulders 
Well flow 2.9 cfs 
CAP flow 2.0 cfs 
Existing channel can probably contain flows of both 

Other information gathered at the same time the delivery points at some of the lakes. 

Dawn Lake Access - Possible to use a boat ramp North of 13829 Whispering Lake & across 
From Fluoride. Another possibility near a meter box at 1021 OEast Bolivar, although no markings 
were apparent showing ROW. 

Willowcreek Access - Approximately a 10' easement between 20006 and 2001 0 Calypso Dr. 
although no markings were apparent showing ROW. There is also a possible easement at 
Willowcreek Circle @ Cherry Tree Lane. The width is 4' to 8' wide. 
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Table 1. Location of Alternatives and Review Areas. 
Legal Description 
(Gila and Salt River Basefine and Meridian) 
T4N/R1E/S4,5,8,9,16-21 
TSN/RIE/s15, 16,21,22; 27,28,32-34 
T4N/RIE/S6,7,18,19; T4N/RlW/sI, 12,13,24 
TSN/RIE/S3 1; TSN/RIW/S36 
T4N/RlE/S19; T4N/RIW/S1,2,11-14, Z, 24 
T5N/RlW/S35,36 

Alternative 
A) CAP-Lake Pleasant Rd-Rose Garden Ln 

B) Beardsley Ca~al-115~ Ave-Rose Garden Ln 

C) Beadsley Canal-El Mirage Rd-Beardsley Rd 
J 

LITERATURE REYEW FOR TfiE SUN CfTyISuN CITY WEST GROUNDWATER 
SAVINGS PROJECT 

Prepared by Barbara Macnider and Suzanne &Rosa 
A~~haeological Consulting Services, Ltd. 

ACS Project No. 00-33 
June 30,2000 

cultural History 
The following is a brief culture history to provide a setting for the documented resources. The earliest 
evidence of human occupation in the Southwest is ref- to as the Paleo-Indian period (10,000-7,500 
B.C.). This period is chamctem ' ed by a specialized flaked stone tradition associated with a mobile pattern 
of hunting large game and gathering wild plants (Huckell 1984). Although documented eisewhere in 
Arizona (e.&, Cordell 1997; Haury 1950; Huckelll982,1984), no Paieo-Indian sites have been reported 
near the review area. 
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I 
I Agua Fria Prehistory 

The Paleo-Indian period is followed by the Archaic period, which is subdivided into three stages: k l y  
Archaic (7500-5000 B.C.) (Haynes 1967; Martin 1963), Middle Archaic (5000-2000/1000 B.C.) 
(Agmbroad 1970), and Late Archaic (2000/1000 B.C.-AD. 300/500) (Huckell 1984). This period is 
marked by a shift fiom generaiized adaptations of big game hunting toward regional diversity and 
exploitation of d e r  game and wild plant foods (Cordell 1997). The Early and Middle Archaic stages 
were hunter-gatherer traditions whereas the Late Archaic stage witnessed increased sedentism based on 
horticultural subsistence patterns and the introduction of maize (Huckell 1987). Archaic sites have been 
identifed near South Mountain (Neily 1991), New Rjver @ruder 1983; Dim 1976; Doyel and Elson 
1985; Gumerman et al. 1976; Kenny 1986, 1987), in the Desert Foothills (Dove 1984; Henderson and 
Rodgers 1979), Paradise Valley (Berg et al 1999; Hackbarth 1999), and throughout the Mchwell 
Mountains (Huckell1987; Opfenring 1965). 

The Formative period commenced with the development of ceramic technology and a transition f b u  
hunting and gathering subsistence to the use of agriculture. In Arizona, the major Formative cultures have 
been identified as the Amsaz& Mogollon, Patayan, and Hohokam, The Hohokam lived in the area along 
the Agua Fria. 
The Hohokam occupied large, sedentary villages along the Salt and Gila Rivers between A.D. 150 and 
1450. L a r g d e  irrigation agriculturey an elaborate political system, and wideranging trade networks 
were hakarks of the Hohokam (Naury 1976). Their irrigation agricultural diet was supplmen@d with 
dry fhming and upland area wiId ~esou~ces. The Hohokam culture is chatactenzed by an expedient lithic 
assemblage, red-on-buff ceramics, cremation burials, and worked shell, stone, and bone. Some of these 
C- * 'cs may represent continued use of the area by Late Archaic populations. Others are major 
changes associated with tecbnoIogical diffusion, environmental -om, and population growth. The 
most significant among these were the introduction of cotton, ceramics, and irrigation agriculture 
(Whittlesey et al. 1992). 
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Hiioric N&e American Use of the Agwr Fria River 
Due to its location between the plentifirl resources found along the Salt and Gila Rivers and those in the 
uplands of the Bradshaw Mountains, the more arid project area was not utilized for habitation by historic 
Native Americans. The waters of the Agua FM were not as reliable as those found elsewhere, and 
therefore, farming and permanent settlement were eschewed. The only known historic settlement in the 
area was an Akimel O'odham (Pima) runcheriu located on the north bank of the Gila near its confluence 
with the Salt. This small W l y  SettIement was documented m the 1700s by Fernandez del Castillo 
(Fontana 1983), and its exact location is unknown. 
The sedentary Pima traditionally farmed along the banks of the Gila River. The Maricopa, who had 
migrated from their homes on the Colorado River m the mid-1 800% stayed with the Pima and farmed near 
the Gila. The Yavapai were nomadic hunter-gathers who also practiced some agriculture. 
The Pima and Marimpa resource area encompassed the Hasayampa, Salt, and Gila Rivers and the land in 
between, including the lower and middle reaches of Agua Fria River. The Kewevkapaya, or Southeastem 
Yavapai, utilized the middle and upper reaches of the Agua Fria. Their traditional homeland extended 
from the Bradshaw Mountains to Tonto Basin to the Superstition and pinal Mountains. There was 
minimal territorial overlap between the groups, who traditionally were enemies. All three groups utilized 
the Agua Fria region for the numerous wild resources found there, including saguaro €hit, mesquite 
beans, and various tubers. Hunters found some deery but concentrated mainly on d l  birds and rabbits. 

fistoric Euroamerican Land Use Along the Agua Fria River 
In the mid to late 1800s, the Agua Fria River Valley continued to be an area that people passed through 
on their way to d e  elsewhere. Gold was discovered near present-day Wickenburg in 1863, and soon a 
wagon road branching fbm the southern overIand route led north from the SaIt-Gila River confluence, 
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across the Agua Fria to the HassayApa River, then north to Wickenburg. With settlement increasing east 
of the Agua Fria, additional wagon roads crossed the Agua Fria in various locations. Stagecoach routes 
and wagon roads linked the mines in the Bradshaw Mountains with the agricultural areas along the Salt 
River. The first developments dong the Agua Fria were stage and wagon stops. In 1895, the Santa Fe, 
Prescott and Phoenix Railway was built, thus linking Prescott and Phoenix (Sayre 1990). The railroad 
replaced the wagon roads as the main mode of transportation, and many of the stage and wagon stations 
were abandoned. 

In 1910, Robert P. Davie completed excavation of the Marinette Canal, which transported water to 
community of Marinette, east of the Agua Fria, fiom wells and a pumping plant in the river bottom. As 
early as1888, investors organized the Agua Fria Water and Land Company, to locate possible dam sites 
and canal alignments along the river. When William Beardsley invested in the project in the 1 8 9 0 ~ ~  a 
more modest proposal suggested two dams in the Frog Tanks vicinity, a diversion dam below, and some 
250 miles of canals and laterals to *gate approximately 160,000 acres on the west side of the Agua Fria, 
After h c i a l  setbacks and other adversities, the project was Wly completed in 1935. 
Agriculture continued to be the economic base for all communities along the Agua Fria River, until the 
mphdiug Salt River Valley population began to make it more profitable to use the land for housing. 
Since the 1950% the population has continued to grow, and many areas have been sold to developers for 
residential and commercial centers as well as retirement communities, such as the Sun City developments. 

Previous Research 
Twenty-eight cultural resource projects have taken place in the review area (Table 2). Nearly all were 
Section 106-related inventoies fbr state andor federal agencies. Most were undertaken for linear right-of- 
way projects for roads and utilities. Other undertakings included residential and commercial development, 
gravel operations, a landfill, and water recharge. One large excavation project, the New River Authorized 
Darn, occurred on the northeastem edge of the review area. The Museum of Northern Arizona conducted 
the testing phase (Ciolek-Torrello 1981, 1982); Soil Systems, Inc., completed the data recovery 
investigations (Doyel and Elson 1985). There were extensive prehistoric agricultural fields using 
topography and rock alignments to move the water across the landscape. Several farmsteads and an 
important s o n  of ground stone tools for throughout the Phoenix Basin also were found. 
The area has many cultural resources. Sevenly-five archaeological sites were documented within 0.5 mi 
of the three alternatives (Table 3); the number doubles within 1 .O mi of the alternatives. Most sites (n=57) 
are prehistoric. The area is rich in natural resources, including lithic raw material, plant resources, and 
arable land. Nearly half of the prehistoric sites are related to lithic procurement activities, including two 
sites that have ground stone tool m a n u f i i g .  The eight prehistoric habitation sites range fiom 
fieldhouses to large villages. Agricultural pursuits are represented by rockpile fields, rock alignments, and 
check dams. The numerous artifact scatters document the use of different resource areas along the river. 
Probably prehistoric trails were noted on the terraces east of the Agua Fria River. Petroglypb were found 
at three sites. 
The historic sites included five canals or canal systems, four artifkt scatters, three road segments, and 
one homestead. The Marhette Canal, which skirts the east bank of the Agua Fria, was built in 1910 to 
irrigate the fields around Marinette. The 0th- irrigation features were on the west side of the river and 
appmtly represent unsuccessful attempts as no documents about them could be found. Of course, the 
Beardsley Canal, the m-use bigation facility from which the project may draw water, was built in the 
1930s af€er over 40 years of trykg to capture water from the Agua Fria to reclaim tens of thousands Of 
acres in the West Valley. 
Two sites have both a prehistoric (Iithic scatter) and historic (trash dump) compnats. The h h g  
sites were of unknown age. They include two possible graves, a "waffle" gardes and a cobble structure. 
Numerous historic road alignments and several house sites were plotled on GLO maps for the project 
area; however, the numerous surveys have yet to relocate any of these. 
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Site Number 
Register EIigibiIity 

Site Type In Right-of-way? Recommendation 

AZ T:7:28(ASM) 
AZ T7:30(ASU) 
AZ T:7:82(ASM) 

AZ T:7:83(ASM) 
Alternative B 

AZ T:7:154(ASM) I Historic canal system /In I Needsrnoreresearkh 
AZ T:7: 15qASM) I Prehistoric habitation IIn I ~otentkdly eligiile 

Alternative C 

artifacts 1 

Historic Marinette canal In Eligiile, Criterion A 
prehistorcartifactscatter En or near Not evahrated 
prehistoric lithic scatter and historic trash Not eligiiIe 
dump 
Historic road In Not eligiile 

In or near 

_ _  . - . . . - 
AZ T7: 143(ASM) I Rock clusters and artifacts INear ' I Needstesting 
AZ T7: 144(ASM) 1 prehistoric chipped stone reduction 1 Neecistesting I Near 

Two sites have been documented along Altemative B. One is a prehistoric habitation bcus that is 
potentially eligible for the NatiodState Register. The other is a historic canal system of unknown age 
and functon. No recommendation was made regarding its eligibility. 
Three prehistoric sites have been recorded in or near the Alternative C right-of-way. One is recommended 
as not eligible; testing needs to occur at the other two to determine if they are eligible. 

Recommendations 
Portions of all three alternatives have been covered by the previous surveys. However, Alternative C has 
the best coverage (65-70 percent), and Alternative B has the least coverage (6-25 percent). Abut  43 
percent of Alternative A has been surveyed; however, since this is'the longest line it has the longest 
segment of right-of-way unsurveyed. 

Alternative A 

0 All of Lake Pleasant Road right-of-way south of Pinnacle Peak Road has been surveyed 

Two short segments north of Pinnacle Peak Road have been surveyed 

Only about onequarter of the Rose Garden Lane alignment has been surveyed 
All of the right-of-way dong Lake Pleasant Road north of Pinnacle Peak Road and the 
Rose Garden Lane alignment should be surveyed 

Alternative B 
Depending upon which side of the section lines this alternative is located, about 1 mi or 
0.25 mi of the 115* Avenue alignment has been surveyed 
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All of the proposed rig&-o$way for this ahemalive, including the Rose Garden Lane 
segment, should be surveyed since sites were fd within the previozaIy covered 
porn-om. 

Alternative C 
0 

e 

Nearly all of the El Mirage Road alignment has been surveyed 

AII of the Beurddey Rod alignment and the right-of-way between Bearbley Road and 
the wartavater treannentplant need survey. Also about 1.0 mi of right-t$way along the 
EI Mirage Road alignntent nee& coverage. 
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