APPENDIX A
Water Rights Certificates/Forms




Copies of Water Rights Held by City of Lebanon
and Associated Relevant Documents
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_STATE OF OREGON

COUNTY OF LINN

CERTIFICATE OF WATER RIGHT

: TWhis Is to Certify, rher  crown zeLLERBACH CORPORATION,

a Nevada Corporation

! of 1500 SW First Street, Portland

, State of Oregon 97201 » hos
2 right to the use of the weters of South Santiam River

a tributary of Santiam River for the purpose of
manufacturing of pulp and paper N

- .
»

and that seid right has been confirmed by decree of the Circuit Court of the Stote of Oregon for
Linn County, and the suid decree entered of record at Salem, in the Order Record of
the WATER RESOURCES DIRECTOR, in Volume 18 ,atpoge 15 . that the priority of the
right thereby confirmed dates from 1850 -
that the amount of water to which such right is entitled, jor the purpeses aforesaid, is limited to an
amount actually beneficially used for said purposes, and shall not exceed 10,0 cubic faet peT

second. )

e gt

. " (4

The point of diversion is located in the NWi NWys as projected within Cheadle PLC 55,
Section 19, Township 12 Sputh, Range 1 West, Willamette Meridian, being 1430 -
feet north and 1050 feet esast from the W% corner Section 19.

A dgscription of the place of use under the right, and to which such right is appurtenant, is as
jollows:

Sk SW sWy
as projected within Keese DLC 43
Section 2
T. 12 5., R. 2 W., W. M.

And soid right shall be subject to all other conditions and limitations contained in said decree.
The right to the use of the water for the purposes aforesaid is restricted to the lands or place of

- use herein described, B

WITNESS the signature of the Water Resources Director, affized

this date  22nd August , 1980 .




STATE OF OREGON
COUNTY OF LINN

ORDER APPROVING A CHANGE IN USE AND PLACE OF USE

Pursuant to ORS 540.510 to 540.530, after notice was given and
no objections were filed, and finding that no injury to
existing water rights would result, this order approves, as
conditioned or limited herein, TRANSFER 6110 submitted by

CITY OF LEBANON
925 MAIN STREET
LEBANON, OREGON 97355.

The right to be modified was confirmed by decree of the
Circuit Court of the State of Oregon for LINN County as
evidenced by Certificate 49335. The decree is recorded in the
Order Record of the Water Resources Director in Volume 18, at
Page 15. The date of priority is 1890.

The right allows the use of the SOUTH SANTIAM RIVER, a
tributary of the SANTIAM RIVER, for MANUFACTURING OF PULP AND
PAPER. The amount of water to which this right is entitled is
limited to an amount actually beneficially used and shall not
exceed 10.0 cubic foot per second, if available at the
authorized point of diversion: NWY NWX, as projected within
CHEADLE DLC 55, SECTION 19, T 12 S, R 1 W, WM; 1430 FEET NORTH
AND 1050 FEET EAST FROM THE WY CORNER, SECTION 15, or its
equivalent in case of rotation, measured at the point of
diversion from the source.

The authorized place of use is located as follows:

5% SWY SWY
as projected within KEESE DLC 43
SECTION 2
TOWNSHIP 12 SOUTH, RANGE 2 WEST, W.M.

The right to use water for the above purpose is restricted to
beneficial use on the lands or place of use described and is

subject to all other conditions and limitations contained in

the decree.

T-6110.LHN Special Order Volume 50, Page'738Y .



The applicant proposes to change the use to MUNICIPAL USE and
to change the place of use to:

SWY ALL
WY SEY SECTION 15
SECTION 2
E¥%
NWX NEX NE¥ NWY
S¥ NEY SECTION 16
NWX
S¥% SEX NE¥%
SECTION 3 E¥ SEY
SECTION 21
NEX
N¥ SEX ALL
SE¥ SECTION 22
SECTION 4
ALL
E¥% SECTION 23
SEY NWYX
N SWY Sk NWY
SECTION 9 SWY
Wi SEY
AL SECTION 24
SECTION 10
NW¥
N NEX SECTION 25
S¥ NEY
N NEX
SH% N¥ NWy{
SECTION 11 SWY NWX
N¥ SEX
SH¥ SECTION 26
SWXY SEX
SECTION 12 NEX
SE¥ NWY
W4 SECTION 27
Wy NEY%
SECTION 13
ALL
SECTION 14

TOWNSHIP 12 SOUTH, RANGE 2 WEST, W.M.

TEESE CHANGES TO AN EXISTING WATER RIGHT MAY BE MADE PROVIDED
THE FOLLOWING CONDITIONS ARE MET BY THE WATER USER:

1. The proposed change shall be completed on or before
October 1, 1998.

T-6110.LHN Special Order Volume 50, Page 785 .



Certificate 49335 is cancelled. When satisfactory proof of

the completed change is received, a new certificate confirming
this water right will be issued.

WITNESS the signature of the Water Resources
Director, affixed A 2’: 15§ 6

ot il ()

Martha O. 7:’3931, Director

T-6110.LHN Special Order Volume 50, Page 18k .
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APR 2 8 1997

WATER RESOLIRCES DEPT.
SALEM, OREGON

FILE No. T-6110

APPLICANT: City of Lebanon
925 Main Street
Lebanon, OR 97355
GENERAL:

The proposed transfer application transfers Water Right Certificate 49335 with a
prionity date of 1890 with use for manufacturing of pulp and paper to the City of
Lebanon, Oregon for municipal use. The existing right has the following data:

L
J 2
3.

4,

Source:
Quantity:
Use:

Certificate No.:

South Santiam River
10 cubic feet per second (cf5)
Manufacturing of Pulp and Paper

49335

It is the City’s intent to transfer the water right to municipal use and change the
area of use to the area within the City’s urban growth boundary. The point of
diversion does not change, nor does the quantity of water to be withdrawn.

Beginning December 9, 1987, the City of Lebanon received the water right from
James River Corporation via a Quitclaim Deed (Volume 43, Pg. 49335). The City
then began the transfer process with the Transfer Application submitted to Water
Resources February 8, 1988. The City received the Transfer Permit No. 6110
October 25, 1996 (See Appendix C).

SOURCE (S):

The source for Transfer T-6110 is the South Santiam River, a tributary of the
Santiam River.



DIVERSION POINT(S):

USE(S):

The diversion point is located as the NW1/4 NW1/4, as projected within
CHEADLE DLC 55, Section 19, T12S, R1W, WM; 1430 feet North and 1050
feet east from the W1/4 Cormner, Section 19.

The diversion point is the same diversion point established to issue Water Right
Certificate 49335 (the water right to be transferred). The diversion point is the
headwork’s for the Albany-Santiam Canal which also provides water service for
the City of Albany’s water treatment plant in Albany, Oregon.

The diverston point structure has a headgate system. The diversion point is shown
in Appendix A consisting of two plans:

1. “Project Site Plan and Dam Section” as prepared by Harza Northwest
dated June 1994,

2. “Details of Canal Head Works” as prepared by Byllesby Engineering and
Management Corporation dated December 1, 1924.

The proposed use for the water right transfer is “municipal”.

CALCULATIONS:

As previously stated the point of diversion is used not only for Transfer T-6110,
but for the City of Albany. The City of Albany in 1994 had a “draft” Federal
Energy Regulatory Commission License Application prepared. The report
included a study of fish passage prepared by Harza Northwest, Inc. dated July 15,
1994. Harza’s report (See Appendix B) indicates existing average flow of the
Albany-Santiam Canal is 220 cfs, which indicates the point of diversion can easily
pass the 10 cfs requested in Transfer T-6110.

All flow diverted is by gravity at the point of diversion, therefore, no pumps are
used or needed.

RECEIVED
APR 2 8 1997

WATER RESOURCES DEPT.
SALEM, OREGON



The final proof survey and inspection of the use as found to be completed under the terms
and conditions of Transfer T-6110 was completed by me on April 8, 1997, and the facls
contained in this report and accompanying final proof map are comreat 1o the best of my
knowledge.

We, the City of Lebanon, agree 1o the findings of the CWRE and do submil this site report -
and map as my claim of Beneficial Use of the water as provided under the terms and
condtions of Transfer T-6110.

&m—«u—w@\ =

City“f Lebanon

a—r—

925 Main Street

Lebanon, OR 97355

RECEIVED
APR 2 8 1997

WATER RESOURCES DEPT.
SALEM. OREGON

B Al i
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COURT 1M—11.73 -

STATE OF OREGON

COUNTY OF LINN

CERTIFICATE OF WATER RIGHT

Whig T8 to Certifp, that PACIFIC POWER AND LIGHT COMPANY, a Maine Coxpozation

of Public Service Building, Portland . » State of Oregon 972D4 , has
o right to the use of the waters of South Santiam River
a tributary of Santiam River for the purpose of

mmicipal use in and around the City of Lebanon

and that soid vight has been confirmed by decree of the Circuit Court of th- State of Oregon for
Linn County, and the said decree entered of record at Salem, in the Order Record of
the WATER RESOURCES DIRECTOR, in Volume 1B ,atpage 15 ;that the priorily of the
right thereby confirmed dates from 1900 -

that the amount of water to which such right is entitled, for the purposes aforesnid, is limited to an
amount actually beneficinlly used for soid purposes, and shail not exceed 9.0 cubic feet per
second.

.

L }
The point of diversion is located in the NW%: NW% as projected within Cheadle DLC 55,
Section 19, Township 12 South, Range 1 West, W. M., being 1430 feet north and !
1050 feet east from the Ws corner Section 19.

A description of the place of use under the right, and to whick such right is appurtenant, is as £
follows:
SEl Shg M Sl :
Ek SE% ’ Section 12 .
Section 3
W NE) ;
NEY SE4 Nl
Section 9 Sy Siig !
Section 14 .
NEY
EM NWy NEY .
Sk NEX Nik
3 SEk SE)k Sk )
Section 10 SEY4 i
Section 15
Sy NE% : ;
Nu% . N5 NE% i
Swls NE' Nilg i
SEk% Section 22 |
Section 11
T. 12 5., R. 2 ¥W., W. M. NIV N3 !

Section 23 1
T. 12 5., R. 2 W., H, M.

And satd right shall be subject to all other conditions and limitations contained in said decree.
The right to the use of the water for the purposes ajoresaid is restricted to the lands or place of
use herein described. %
WITNESS the signature of the Water Resources Director, affixed
this date

22nd August 1980 .

Water Resources Director

1

|

i

Recorded in State Record of Water Right Certificates, Volume 43 ,page 49385 !l'
b

|
e
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STATE OF OREGON
COUNTY OF 1IN

CERTIFICATE ©F WATER RIGHT

This 3= to Certify, mhee  crry or tesmoy

of 525 Mpin Street, Lebanon » State of Oregon s has made proof
to the satisfaction of the STATE ENGINEER oj Gregon, of a tight to the use of the waters of
A well

a tributary of  South Santiam River for the purpose of
irrigation of 5.5 scres

under Permit No. G-4350 of the State Engineer, and that scid right to the use of said waters
has been perfected in accordance with the laws of Oregon; that the priority of the right hereby
confirmed dates jrom October b, 1968

that the amount of water to which such right is entitled and hereby confirmed, for the purposes
aforesaid, is limited to an amount actually beneficially used jor said purposes, and shall not exceed
0.07 cubic foot pexr second

or its equivalent in case of rotation, measured at the point of diversion from the stream.
The point of diversion is located in the SW NEli, 28 projected within Relston DIC 49,
Seciion 10, To 12 S.y B. 2 Wey W. Mo VWell located: 2203 feet North and 5140
feet West from SE Corner, J. Balston DIC 49,

The amount of water used for irrigation, together with the amount secured under any other
right existing for the same lands, shall be limited to one~eightieth of one cubic foot per second
per acre, or 3is egulvalent for each acre irrigated and shall be further limited
to a diversion of not to exceed 2% mcre feet per acre for each scre irrignted
guring the irrigation season of esch year;

and shall
conjorm to such reasonable rotation system as may be ordered by the proper state officer.
A description of the place of use under the right hereby confirmed, and to which such right is
appurtenant, is as follows:

5.5 aores SW. REY as projected within Ralston DIC k9
Seotion 10
Te 12 5., B. 2 Wep Wo Mo

The Tight to the use of the water jor the purposes aforesaid s restricted to 2he lands or place of
usz herein described.

WITNESS the signature of the State Engineer, affixud
this date.  October 5, 1971

LHRYS L. .wHEELER

State Engineer

Recorded in Stote Record of Water Right Certijicates, Volume 29 ,page 3774l
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Application No.............. 5 86105 ................... FPermit No....... 4‘.4389 ........................ =

STATE OF OREGON WATER RESOURCES DEPARTMENE G E |V E D

Application for Permit to Appropriate Surface Water JUL 121979
W/ATER RESOURCES DEPT

SALERS, QRECSM
£ e PAGTEIG. ROWER. 5. LTGHT. GOMPANY, e L
. (Nome of Applicant)
of. 920 S, W. Sixth Avenue Portland
o 5 SwssisaT e
State of v OESBOR o, . 7206 Phone No...... 24371122 do hereby
e e .
make application for a permit to appropriate the following described walers of the State of Oregon:
1. The source of the propesed appropriation is. South Santiam River e
....... v @ EribUiary of ... 380512m. River ’
2. The point of diversion is to be located ... 1330..... ft. ......... Sa. ... and...]150........ 7 .E.[i:....m .-
M. or . oT
from the........ 141 O, cornerof.....8egctlon 19, T12S, RIW,. W.M.
{Public Lawd Sarvey Comner)
""" {If thers in mors than ona point of diversion, each st be deserfed) - g
.................................................... being withinthe...3W........... % of the... WW " ....... % of
I L I Tp..12 South g . 1 West  w. MM, inthecountyof. Linn

. or 8) (E.ar W) ;
3. Location of area to be irrigated, or place of use if other than irrigation, See attached No. 3

- List use andor number
Township Range Section List ¥ ¥ of Section of acres fo be irrigated

Form 630.1-01-77

FD-23-0R-12 (Lebanon)  spmawED, ses Miso. Bes, Vi, (p pems I3}



i

b

4. The amouni of water which the applicant intends to apply to beneficial use is ............18.8£3...

)

eubic feerﬁe}'second. ....... . e tbecasrremssesrerteteantrasnsansrrstnnestrrareraren rnatiesssrhansrierersfeasiTiti T e rasesrsnrersinsranrannany . T
. ) ’ T woter) 3416 b ianed! ffom i'm'i:'l]ﬁn‘mg source, givé plantity from each)
aoa
5. The use to which the water is {o be applied is ... 508, UL CIRAL. MEC.osoeeeeoeeeoeoeooeoeoooo
6 DESCRIPTION OF WORKS

Include dimensions and ype of construction of diversion dam and headgate, length and dimensions of ;upﬁ!y

ditch or pipeline, size and type of pump and motor, bype of irrigation system to adequately describe the proposed
distribution system.- -- .

............ Lebanon-Santism Canal - Jop.width. 33, feet:. bottom.width. 25, feet: . depth. 5. feetk;
.......... Grade or fall per 1000 feet.ia.l.5. feet,
......... - — —_—

----------------------------------------------------

----------

If for domestic use state number of families to be supplied

7. Construction work will begin on or before............ Has.. Begun. -
8. Construction work will be completed on or before 2000 oA bk e mam A e R A SR S
9. The water will be completely applied to the proposed use on or before............... w2000

-------------------------------------------------

Applfcat;bn No. ...... 5 ‘gﬂcj:) ...................... . Fermit No 44'389



DEPE
ATTACHMENT TO APPLICATION FOR PERMIT TO REGEIVED
APPROPRIATE SURFACE WATER = . JUL 121979

NO. 3 .
i . _ WATER bhoCURCES DERT
) : SALEL, CooCon
NEY NHk ___SUx SEY

Tiwp | RANGE | SEC,INEL | Wk |Swk ISEX | Wk | nuy| sWi| SEY neXlwwk |swhk |SEY% | NEX | Wwk | SwX| SEY

128 | 2w 3 X |.X X
9 X X
10X || x| x| x X | x|x X | X X X |'x
11 X xlx | x|x |l x|x X X Xl xlxlx
12 X | X _y
14 X | x X| x| x|x X
15 |x | X | X X| X| x| xX|x | x x | X | x| xX|X | %
22 |x |x | % X| X X X X Ilx | x|IxX I X

‘X X |x X

.\ 23 X X

! 16 | X X X X
27 Tl 21 %] % X

Application No. 53905
b | Permit No. 44389

Pl

PD-23-0R-12 - (Lebanon)



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

........

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

-----------------------

B L T

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

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

--------

Hptotsd if T o

Bignature of Applicant

Vice President..

This is o certify that I have examined the foregoing apphcatzon together with the accompanying maps

and data, and return the same for.

----------------------

SesssasssassrssberesterTEraEnEsrrtress

In order to retain its priority, this application must be returned to the Water Kesources Director with

) COTTECHONS ON OF BEfOre «...o..oeeeeveeeeeeeeeeeeeeeeeeeeeeeee e PR . S,
WITNESS my hand this...:uueeuuen..... day of. L
............................................................ Water Resources Director
T

This mstmment was first received in the office of the Water Resources Director at Salem, Oregon, on the




. Jf.ipph'catio‘rz Nogﬁ% .................... Permit No,........ 441389 .......................

Permlt fo Appropnate the Public Waters of the Statg of Dregon

]
uJ 1-5.'—»'..

R This is to certify that I have examined the )"omgomg appltcatwn and do hereby grant the same SUBJECT
70 EXISTING RIGHTS INCLUDING THE EXISTING FLOW POLICIES ESTABLISHED BY THE WATER
FPOLICY REVIEW BOARD and the following limitations and conditions:

The right herein granted is limited to the amount of water which can be applied o beneficial use and

shall not exceed ....... . cubic feet per second measnured at the point of diversion from the -
stream, or s equivalent in case of rotation with other water users, from 50uthSant1ameer ...................
The use to'whick this water is to be applied iz.... Nicipal B rasamerm s
If for irrigation, this appropriation shall be limited to .........oeeveeeeeeeennnnnn, of one cubic foot per second
orits equivalent for each acre irrigated. 3 rnsnhesEaneamaRssabes s e Y RN B S VR PSR

--------------------------------

--------

and shall be subject to such reasonable rotation system as may be ordered by tt';e pmper state officer.

=t The priority date of this permitis......Auly.. 12 ,. ].9.79..
0 -
) Actual construction work shall begin on or before....... 80 embex. 27, 1980 ... and shall
Y ”
SO  thereafier be prosecuted with reasonable ddzgence and be completed on or before October 1, 19.8]...........
D ‘ 1 Oct. 3, 1956 Extondad to Defober 1, 1891 10-15L
H F’“‘“%r@plete application of the waterto t, lpmposed use shall be made on or before October 1, 19..83..........
~) -.rended 1o Oct. 3, 1986 E#Bnﬂaﬁ fo Oclober 12 lm
\ WITNESS my hand this.......50 W1
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APPENDIX B
CPES Cost Analysis




Printed by: sstuart1

C H2M HILL P arametric Cost E stimating S ystem (CPES)
WTP DESIGN & CONSTRUCTION COST MODULE

Profect Name: Water Master Plan
Project Number: 325678.A1.04
Praject Manager: Paul Berg
Estimator: Ed Meyer
Project Description: 6 mgd membrane plant at existing site, with intake
on canal at this site
Praject Location (City): Lebanon
Project Location (State): _Oregon
Profect Location (Country): USA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Point of Construction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
Project? (Yes or No)
. ~ Yes Raw Water Screening & Pump Station $1,020,000
Yes On-Site Sodium Hypochlorite Generation $280,000
Yes Steal Clearwell $480,000
Yes High Service Pump Station $770,000
Yes Sludge Drying Beds $300,000
. Yes Gravily Thickener $320,000
| Yes Pall Micro Filtration - Large Systems: Greater Than 5 mgd $3,230,000
' Yes Demolition $50,000
SUBTOTAL - PROJECT COST $6,450,000
ADDITIONAL PROJECT COSTS:
Demolition | 0.00% $0
Overall Sitework 2.00% $130,000
Plant Computer System 2.00% | $130,000
Yard Electrical 3.00% $190,000
Yard Piping | 3.00% $190,000
Constrained site—~work around existing fa 5.00% | $320,000
SUBTOTAL with 1/ttdoﬂftiomuf Project Costs | $7,410,000
CONTRACTOR MARKUPS:
Overhead 8.00% $7,410,000 $590,000
Subtotal $8,000,000
Profit 5.00% $8,000,000 $400,000
Subtotal $8,400,000
Mob/Bonds/insurance 5.00% $8,400,000 $420,000
Subtotal $8,820,000
Contingency 20.00% $8,820,000 $1,760,000
SUBTOTAL with Markups ‘ $10,580,000
|
'ESCALATION (to Mid-Point of Construction): 2.46% $10,580,000 $260,000
SUBTOTAL with Escalation $10,840,000
| | _ I I
| LOCATION ADJUSTMENT FACTOR 100.00% $10,840,000 $10,840,000
SUBTOTAL - with Local Adjustment Factor $10,840,000

CVO\060450021 ©® 2002 CH2M HILL, Inc. All Rights Reserved.



Printed by: sstuart1

RED FLAGS:
1 Rock Excavation
2 Pile Foundations
3 Seismic Foundations
4 |Dewatering Conditions
5 |Wetlands Mitigation
6 |Weather Impacts
7 Depth of Structures
8 Local Building Code Resfrictions
9 |Coatings or Finishes
10 Building or Architectural Considerations
11 |Client Material Preferences |
12 |Client Equipment Preferences
13 Piping Galleries, Piping Trenches, Piping Racks
14 Yard Piping Complexity |
15 Existing Site Utilities (New, Retrofit and Complexity)
16 1 & C Automation (New or Refrofit)
17 Electrical Feed (New or Refrofit)
18 Electrical Distribution
19 Shoring
20 Contamination
TOTAL - RED FLAGS $0
\
SUBTOTAL - CONSTRUCTION COST with Red Flags $10,840,000
| |
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $10,840,000
MAXIMUM CONSTRUCTION COST $10,840,000
I
NON-CONSTRUCTION COSTS: $0
Permitting 0.50% $10,840,000 $50,000
Engineering 8.00% $10,840,000 $870,000
SDC 6.50% $10,840,000 $700,000
Commissioning & Startup 0.50% $10,840,000 $50,000
Land ROW 5.75% $10,840,000 $620,000
Legal/Admin 0.00% $10,840,000 $0
0 0.00% $10,840,000 $0
SUBTOTAL - NoT-Construcﬁon Costs $2,290,000
TOTAL - CAPITAL COST $13,130,000

CVO\060450021 © 2002 CH2M HILL, Inc. All Rights Reserved.



Printed by: sstuart1

| C H2m HILL P arametric Cost E stimating S ystem (CPES)

WTP DESIGN & CONSTRUCTION COST MODULE

Project Name:
Project Number:
Project Manager:
Estimator:

Project Description:

Water Master Plan

325678.A1.04

Paul Berg

Ed Meyer

6 mgd membrane plant/intake at new site on canal:
east of Cheadle Lk, TL207

Project Location (City): Lebanon
Project Location (State): _Oregon
Project Location (Country): USA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Paint of Construction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
Project? (Yes or No)
g Yes Raw Water Screening & Pump Station $1,020,000
Yes On-Site Sodium Hypochlorite Generation $280,000
Yes Steel Clearwell $480,000
Yes High Service Pump Station $770,000
Yes Sludge Drying Beds $300,000
Yes Gravity Thickener $320,000
Yes Pall Micro Fiitration - Large Systems: Greater Than 5 mgd $3,230,000
Yes Demolition $50,000
SUBTOTAL - PROJECT COST $6,450,000
ADDITIONAL PROJECT COSTS:
Demolition | 0.00% $0
Overall Sitework 4.00% $260,000
Plant Computer System - 2.00% $130,000
Yard Electrical 3.00% $190,000
Yard Piping | 3.00% $190,000
____Constrained site--work around existing fa 0.00% $0
[ FW pipe: 8200' - 20", 5100'- 16" $1,200,000
| SUBTOTAL with Additional Project Costs $8,420,000
ONTRACTOR MARKUPS:
Overhead 8.00% . $8,420,000 $670,000
Subtotal $9,090,000
Profit 5.00% $9,090,000 $450,000
Subtotal | 1 $9,540,000
Mob/Bonds/Insurance 5.00% $9,540,000 $480,000
Subtotal | $10,020,000
Contiggency 20.00% $10,020,000 $2,000,000
!_SUBTOTAL with Markups $12,020,000
|
ZSCALATION (to Mid-Point of Construction): 2.46% $12,020,000 $300,000
SUBTOTAL with Escalation | $12,320,000
L
_OCATION ADJUSTMENT FACTOR 100.00% $12,320,000 $12,320,000
SUBTOTAL - with Local Adjustment Factor $12,320,000

CVOW60450022 © 2002 CH2M HILL, Inc. All Rights Reserved.
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RED FLAGS: ?
1 Rock Excavation
2 Pile Foundations
3 Seismic Foundations
4 Dewatering Conditions
5 |Wetlands Mitigation
6 |Weather Impacts
7 |Depth of Structures
8 |Local Building Code Restrictions
9 |Coatings or Finishes |
10 |Building or Architectural Considerations
11 |Client Material Preferences |
12 |Client Equipment Preferences
13 |Piping Galleries, Piping Trenches, Piping Racks
14 Yard Piping Complexity |
15 Existing Site Utilities (New, Retrofit, and Complexity)
16 I & C Automation (New or Retrofit)
17 Electrical Feed (New or Retrofit)
18 Electrical Distribution
19 Shoring
27 User Defined Red Flag 7
TOTAL - RED FLAGS $0
|
SUBTOTAL - CONSTRUCTION COST with Red Flags $12,320,000
| I
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $12,320,000
MAXIMUM CONSTRUCTION COST $12,320,000
|
NON-CONSTRUCTION COSTS: $0
Permitting | 0.75% $12,320,000 $90,000
Engineering | 8.00% $12,320,000 $990,000
SDC 6.50% $12,320,000 $800,000
Commissioning & Startup 0.50% $12,320,000 $60,000
Land ROW 0.97% $12,320,000 $120,000
Legal/Admin 0.00% $12,320,000 $0
0 0.00% $12,320,000 $0
SUBTOTAL - Non-Construction Costs $2,060,000
1
TOTAL - CAPITAL COST $14,380,000

CVO\60450022 © 2002 CH2M HILL, Inc. All Rights Reserved.
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C H2M HILL P arametric Cost E stimating S ystem (CPES)

WTP DESIGN & CONSTRUCTION COST MODULE

Project Name:
Project Number:
Project Manager:
Estimator:

Profect Description:

Water Master Plan

325678.A1.04

Paul Berg

Ed Meyer

6 mgd membrane plant and intake located at canal
headworks

Project Location (City): Lebanon
Project Location (State); Oregon
Praject Location (Country): USA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Point of Construction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
- Project? (Yes or No)
Yes Raw Water Screening & Pump Station $1,020,000
Yes On-Site Sodium Hypochlorite Generation $280,000
Yes Steel Clearwell $480,000
Yes High Service Pump Station $770,000
Yes Siudge Drying Beds $300,000
Yes Gravity Thickener $320,000
Yes Pall Micro Filtration - Large Systems: Greater Than § mgd $3,230,000
Yes Demolition $50,000
SUBTOTAL - PROJECT COST $6,450,000
ADDITIONAL PROJECT COSTS:
Demolition | 0.00% $0
Overall Sitework 4.00% $260,000
Plant Computer System 2.00% $130,000
Yard Electrical 3.00% $190,000
Yard Piping | 3.00% $190,000
Constrained site--work around existing fa 0.00% $0
FW Pipe, 9500' of 20", 5100' of 16" | $1,370,000
SUBTOTAL with Additional Project Costs $8,590,000
|
CONTRACTOR MARKUPS: |
Overhead 8.00% $8,590,000 $690,000
Subtotal $9,280,000
Profit 5.00% $9,280,000 $460,000
| Subtotal $9,740,000
| Mob/Bonds/Iinsurance 5.00% $9,740,000 $490,000
Subtotal | $10,230,000
Conti_ngency 20.00% $10,230,000 $2,050,000
! SUBTOTAL with ‘Markups $12,280,000
SSCALATION (to Mid-Point of Construction): 2.46% $12,280,000 $300,000
i SUBTOTAL with Escalation $12,580,000
LOCATION ADJUSTMENT FACTOR 100.00% $12,580,000 $12,580,000
SUBTOTAL - with Local Adjustment Factor $12,580,000

CVO\D60450023 © 2002 CH2M HILL, Inc. All Rights Reserved.
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RED FLAGS:
1 Rock Excavation
2 Pile Foundations
3 Seismic Foundations
4 Dewatering Conditions
5 Wetlands Mitigation
6 Weather Impacts
7 Depth of Structures
8 Local Building Code Restrictions
9 |Coatings or Finishes
10 Building or Architectural Considerations
11 Client Material Preferences
12 Client Equipment Preferences
13 Piping Galleries, Piping Trenches, Piping Racks
14 Yard Piping Complexity
15 Existing Site Ulilities (New, Reftrofit, and Complexity)
16 ! & C Automation {(New or Retrofit)
17 Electrical Feed {New or Retrofit)
18 | Electrical Distribution
19 |Shoring
27 |User Defined Red Flag 7
TOTAL - RED FLAGS $0
\
SUBTOTAL - CONSTRUCTION COST with Red Flags §$12,580,000
!
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $12,580,000
MAXIMUM CONSTRUCTION COST $12,580,000
L
NON-CONSTRUCTION COSTS: $0
Permitting 1.00% $12,580,000 $130,000
Engineering 8.00% $12,580,000 $1,010,000
SDC 6.50% $12,580,000 $820,000
Commissioning & Startup 0.50% $12,580,000 $60,000
Land ROW 0.48% $12,580,000 $60,000
Legal/Admin 0.00% $12,580,000 $0
0 0.00% $12,580,000 $0
SUBTOTAL - NOT-Construction Costs $2,080,000
TOTAL - CAPITAL COST $14,660,000

CVO\060450023 © 2002 CH2M HILL, Inc. All Righis Reserved.
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| C H2M HILL P arametric Cost E stimating S ystem (CPES)

WTP DESIGN & CONSTRUCTION COST MODULE

Praject Name:
Project Number:

| Project Manager:
Estimator:
Project Description:

Watfer Master Plan

325678.A1.04

Paul Berg

Ed Meyer

6 mgd membrane plant and intake located on river:
east of Wheller St, TL 1701, 1703, and 1100

| Project Location (GCity): Lebanon
Praject Location (State}: Oregon
Project Location (Country): USA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Point of Construction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
B Project? (Yes or No)
Yes Raw Water Screening & Pump Station $1,720,000
Yes On-Site Sodium Hypochlorite Generation $280,000
Yes Steel Clearwell $480,000
Yes High Service Pump Station $770,000
Yes Sludge Drying Beds $300,000
Yes Gravity Thickener $320,000
Yes Pall Micro Filtration - Large Systems: Greater Than 5 mgd $3,230,000
Yes Demolition $50,000
SUBTOTAL - PROJECT COST $7,150,000
[ADDITIONAL PROJECT COSTS:
| Demolition | 0.00% | $0
Overall Sitework 4.00% Y $290,000
Plant Computer System 2.00% ‘ $140,000
Yard Electrical 3.00% $210,000
Yard Piping | 3.00% $210,000
Constrained site--wark around existing fa 0.00% $0
| FW pipe: 8200'- 20", 5100" - 16" $1,200,000
| SUBTOTAL with Additional Project Costs $9,200,000
|
CONTRACTOR MARKUPS:
Overhead 8.00% $9,200,000 $740,000
Subtotal $9,940,000
Profit 5.00% $9,940,000 $500,000
Subtotal $10,440,000
Mob/Bonds/insurance 5.00% $10,440,000 $520,000
Subfotal | $10,960,000
Contingency 20.00% $10,960,000 $2,190,000
SUBTOTAL with Markups $13,150,000
|
ZSCALATION (to Mid-Point of Construction): 2.46% $13,150,000 $320,000
' SUBTOTAL with |Esca!ation $13,470,000
.OCATION ADJUSTMENT FACTOR 100.00% | $13,470,000 $13,470,000
| SUBTOTAL - with Local Adjustment Factor $13,470,000

CVO60450024 ® 2002 CH2M HILL, Inc. All Rights Reserved.
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RED FLAGS:
1 Rock Excavation
2 Pile Foundations
3 Seismic Foundations
4 Dewatering Conditions
5 Wetlands Mitigation
6 Weather Impacts
7 Depth of Structures
8 Local Building Code Restrictions
9 Coatings or Finishes
10 Building or Architectural Considerations
11 Client Material Preferences |
12 Client Equipment Preferences
13 Piping Galleries, Piping Trenches, Piping Racks
14 Yard Piping Complexity |
15 Existing Site Utilities (New, Retrofit, and Complexity)
16 1 & C Automation (New or Retrofit)
17 Electrical Feed (New or Reftrofit)
18 Electrical Distribution
19 Shoring
27 User Defined Red Flag 7
TOTAL - RED FLAGS $0
\
SUBTOTAL - CONSTRUCTION COST with Red Flags $13,470,000
1 I
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $13,470,000
MAXIMUM CONSTRUCTION COST $13,470,000"
1
NON-CONSTRUCTION COSTS: $0
Permitting 2.00% $13,470,000 $270,000
Engineering 8.00% $13,470,000 $1,080,000
SDcC 6.50% $13,470,000 $880,000
Commissioning & Startup 0.50% $13,470,000 $70,000
Land ROW 1.11% $13,470,000 $150,000
Legal/Admin 0.00% $13,470,000 $0
0 0.00% $13,470,000 $0
SUBTOTAL - NDT-Construction Costs $2,450,000
TOTAL - CAPITAL COST $15,920,000

CVO\060450024 © 2002 CH2M HILL, Inc. All Rights Reserved.
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| C H2M HILL P arametric Cost E stimating S ystem (CPES)

WTP DESIGN & CONSTRUCTION COST MODULE

Project Name: Water Master Plan
Project Number: 325678.A1.04
| Project Manager: Paul Berg
Estimator: Ed Meyer
Project Description: 6 mgd river bank wells with disinfection
Project Location (City): Lebanon
Project Location (State): Oregon
Project Location (Country): USA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Point of Construction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
Project? (Yes or No)
Yes On-Site Sodium Hypochlerite Generation $280,000
Yes Steel Clearwell $480,000
Yes High Service Pump Station $770,000
Yes Demalition $50,000
SUBTOTAL - PROJECT COST $1,580,000
ADDITIONAL PROJECT COSTS:
Demolition | 0.00% $0
Qverall Sitework 4.00% $60,000
Plant Computer System 2.00% $30,000
Yard Electrical 3.00% $50,000
Yard Piping | 3.00% $50,000
Constrained site--work around existing fa 0.00% $0
FW pipe: 8200 - 20", 5100’ - 16" \ - $1,200,000
| SUBTOTAL with Additional Project Costs $2,970,000
'CONTRACTOR MARKUPS:
Overhead 8.00% $2,970,000 $240,000
| Subtotal : $3,210,000
Profit | 5.00% $3,210,000 $160,000
Subtotal | $3,370,000
Mob/Bonds/Insurance 5.00% $3,370,000 $170,000
| Subtotal _| $3,540,000
' Contingency 20.00% $3,540,000 $710,000
SUBTOTAL with Markups $4,250,000
ESCALATION (to Mid-Point of Construction): 2.46% $4,250,000 $100,000
SUBTOTAL with Escalation $4,350,000
LOCATION ADJUSTMENT FACTOR 100.00% $4,350,000 $4,350,000
SUBTOTAL - with Local Adjustment Factor $4,350,000
RED FLAGS: _ -
1 Rock Excavation
2 Pile Foundations

CVO\060450025 © 2002 CH2M HILL, Inc. All Rights Reserved.
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3 Seismic Foundations
4 Dewatering Conditions
5 Wetlands Mitigation
6 Weather Impacts
7 Depth of Structures
8 Local Building Code Resftrictions
9 Coatings or Finishes
10 Building or Architectural Considerations
11 Client Material Preferences
12 Client Equipment Preferences |
13 Piping Galleries, Piping Trenches, Piping Racks |
14 Yard Piping Complexity
15 EXxisting Site Utilities (New, Refrofit, and Complexity)
16 ! & C Automation (New or Retrofit) |
17 Electrical Feed (New or Retrofit) |
18 Electrical Distribution
19 Shoring
20 Contamination
21 User Defined Red Flag 1
22 User Defined Red Flag 2
23 User Defined Red Flag 3 |
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $4,350,000
MAXIMUM CONSTRUCTION COST $4,350,000
|
NON-CONSTRUCTION COSTS: $0
Permitting 2.76% $4,350,000 $120,000
Engineering 8.00% $4,350,000 $350,000
SDC 6.50% $4,350,000 $280,000
Commissioning & Startup 0.50% $4,350,000 $20,000
Land ROW 2.76% $4,350,000 $120,000
Legal/Admin 0.00% | $4,350,000 $0
Well Development (6 mgd) 31.72% | $4,350,000 $1,380,000
SUBTOTAL - Non-Consftruction Costs | $2,270,000
| |
TOTAL - CAPITAL COST | $6,620,000

CvO\060450025

© 2002 CH2M HILL, Inc. All Rights Reserved.
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WTP DESIGN & CONSTRUCTION COST MODULE

Project Name:

Water Master Plan

Project Number:

325678.A1.04

Profect Manager:

Paul Berg

Estimator:

Ed Meyer

Profect Description:

6 mgd river bank wells with membrane plant

Project Location (City):

Lebanon

Project Location (State): Oregon
Project Location (Country): UsA
Construction Start Date: Jun-05
Construction Duration (months): 1
Mid-Point of Consftruction: Jul-05
Is This Facility Included in SCOPE OF PROJECT Cost
Project? (Yes or No)
Yes On-Site Sodium Hypochlorite Generation $280,000
Yes Steel Clearwell $480,000
Yes High Service Pump Station $770,000
I Yes Sludge Drying Beds $300,000
| Yes Gravity Thickener $320,000
Yes Pall Micro Filtration - Large Systems: Greater Than 5 mgd $2,760,000
| Yes Demolition $50,000
| SUBTOTAL - PROJECT COST $4,960,000
ADDITIONAL PROJECT COSTS:
Demolition | 0.00% $0
Overall Sifework 4.00% $200,000
_____Plant Computer System 2.00% $100,000
Yard Electrical e 3.00% $150,000
[ Yard Piping - 3.00% $150,000
| Constrained site--work around existing fa 0.00% $0
FW pipe: 8200° - 20", 5100'- 16" $1,200,000
SUBTOTAL with Additional Project Costs $6,760,000
|
CONTRACTOR MARKUPS: - ~
Overhead 8.00% $6,760,000 $540,000
Subtotal $7,300,000
Profit 5.00% $7,300,000 $370,000
Subtotal $7,670,000
Mob/Bonds/Insurance 5.00% $7,670,000 $380,000
Subtotal | $8,050,000
Contingency 20.00% $8,050,000 $1,610,000
| SUBTOTAL with Markups $9,660,000
ESCALATION (to Mid-Point of Construction): 2.46% $9,660,000 $240,000
SUBTOTAL with |Esca!ation $9,900,000
LOCATION ADJUSTMENT FACTOR 100.00% $9,900,000 $9,900,000
SUBTOTAL - with Local Adjustment Factor $9,900,000

CVO\B0450026 © 2002 CH2M HILL, Inc. All Rights Reserved.
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RED FLAGS:
1 Rock Excavation
2 Pile Foundations
3 Seismic Foundations
4 Dewatering Conditions
5 Wetlands Mitigation
6 Weather Impacts
7 Depth of Structures
8 Local Building Code Restrictions
9 Coatings or Finishes
10 Building or Architectural Considerations
11 Client Material Preferences |
12 Client Equipment Preferences
13 Piping Galleries, Piping Trenches, Piping Racks
14 Yard Piping Complexity
15 Existing Site Utilities (New, Refrofit, and Complexity)
16 | & C Automation (New or Retrofit)
17 Electrical Feed (New or Retrofit)
18 Electrical Distribution
19 Shoring
20 Contamination
TOTAL - RED FLAGS $0
\
SUBTOTAL - CONSTRUCTION COST with Red Flags $9,900,000
| |
Did a CH2M HILL Professional Estimator Review This Cost Estimate? Yes
If Yes, by whom? | Meyer $9,900,000
MAXIMUM CONSTRUCTION COST $9,900,000
\
NON-CONSTRUCTION COSTS:
Permitting 1.21% $9,900,000 $120,000
Engineering 8.00% $9,900,000 $790,000
SDC 6.50% $9,900,000 $640,000
Commissioning & Startup 0.50% $9,900,000 $50,000
Land ROW 1.21% $9,900,000 $120,000
Legal/Admin 0.00% $9,900,000 $0
6 Egd Well Development 13.94% $9,900,000 $1,380,000
SUBTOTAL - Non-Construction Costs $3,100,000
TOTAL - CAPITAL COST $13,000,000
\

CVO\D60450026 © 2002 CH2M HILL, Inc. All Rights Reserved.
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Golder Associates Inc.

4445 SW Barbur Boulevard, Suite 101
Portland, Oregon 97239
Telephone: (503) 241-9404

Fax: (503) 241-9403 REVIEW DRAFT

www.golder.com

TECHNICAL MEMORANDUM
TO: Paul Berg/CH2M HILL DATE: 12/29/05
FR: Phil Brown OUR REF: 053-9745-000

RE: City of Lebanon Groundwater Development

1.0 BACKGROUND

The City of Lebanon is completing a water master planning project to develop water demand
projections, and determine capital needs and potential alternatives to meet future demand. This
memorandum consists of the groundwater development evaluation for the city’s Water Master Plan.

1.1  Purpose

The purpose of this analysis is to provide the city with an evaluation of the potential to develop a
supplemental groundwater supply to help meet peak summer demands and provide an emergency
backup to the surface water supply. As an alternative, river bank wells were considered as a possible
replacement to the city’s existing supply on the Albany-Santiam Canal. Three major alternatives are
considered:

- Develop groundwater supply wells at previously identified locations near the south and
southwest portions of the service area (Shannon and Gill sites)

» Develop groundwater supply wells (river bank wells) that target higher permeability
sediments near the South Santiam River.

= Develop an aquifer storage and recovery (ASR) system that utilizes the aquifer beneath the
city to store treated drinking water delivered from the existing water treatment plant,

The target supply rate for a supplemental source is 1,200 gpm. This rate represents approximately two
thirds of the average day demand (the likely curtailment demand) at the end of the planning period
(2025).

1.2 Previous Work

In response to a recommendation included in the 1989 city of Lebanon Water Facility Study (KCM),

work began in 1993 to evaluate the optirnal number, location, and depth of the proposed new
groundwater supply wells. Two sites were identified and investigated the Gill site (identified early as

Lebanon GW Develapment Repon (final).doc



the Stoltz Hill site), and the Shannon site (formerly known as the 5% and Vaughn site). Table 1 shows
the chronological sequence of groundwater investigations, the objective of each, and the primary
recommendations related to groundwater supply development.



Table 1

City of Lebanon, Groundwater Supply Development History

Project Name Date Objective Actions Recommendations
City of Lebanon 1989 Prepare Water Planning Study. Develop groundwater supply to
Water Facility Study System Plan. meet demand during WTP
(KCM). shutdown or surface source
contamination events.
Preliminary 1993 Siting evaluation | Comparison of Instal] observation wells at
Wellfield Evaluation for potential hydrogeology, Stoltz Hill site and 5"&Vanghn
{Golder Associates). wellfield groondwater eontamination | sile to evaluate well yield and
Stoltz Hill (Gill) development. potential, permitting, and proundwater quality.
5% /Vaughn development costs of
{Shannon) several sites.
Monitoring Well 1995 Evaluate Aquifcr | Drill, sample, and test an An individual well at this site
COLMW-1 Report Conditions and observation well at the 5th | could produce between 150 and
{Golder Associates). Groundwater &Vaughn site. 300 gpm. Groundwater quality is
5 {Vaughn Quality at pood, except manganese is
(Shannon) Sm&Vaughn (aka present above the SMCL, and
Shannon) Site. radon is present at
congentrations greater than 500
pCi/l.
Monitoring Well 1995 Evaluate aquifer | Drill, sample, and test an An individual well drilled at this
COLMW-2 Report conditions and observation well at the site could produce between 150
{Golder Associates) groundwater Stoltz Hill Rd site. and 500 gpm. Permeability is
{Stoliz Hill {Gill)) quality at the higher than at 5th&Vaughn.
Stoltz Hill Rd Manganesc concentrations are
(aka Gill) site. lower, though still above the
SMCL. Radon was not analyzed.
Assessment of Sites | Augunst | Update 1993 Evaluate new well log and | Develop groundwater supply
for Backnp Well 2001 well site water quality information | systems at Gill and Shannon
Project {Golder assessment with | prior to drilling program. sites.
Associates). new information.
Well Construction October | Provide Prepare schematic well --
Site Plan (Golder 2001 preliminary completion design and cost
Associates). evaluation of site | estimates.
development
CcOsts.
Baclup Wells COL- | April Establish Drilled, Sampled, and Develop a 250 gpm system using
1and COL-2 2002 Feasibility of Tested 2 B-inch wells, The | both wells, blending water to
Drilling and Testing Developing a deep well (#1) = 150 gpm, | reduce Mn < SMCL. Radon is
(Golder Associates). 500 gpm has Mn>SMCL, though present >500 pCi/l so stripper
groundwater barely, and declining recommended.
supply at Gill through the pumping
site. period. Intermediate well
{#2) = 100 gpm.
Mn<SMCL in deep well
Assessment of Sites | July Evaluate the Evaluate new logs, water Drill 2 additional wells at the
for Lebhanon Backup | 2002 Shannon and Gill | quality reports, DEQ files | Gill site: 1 intermediate and one
Well (Golder properties for for known contaminated deep to blend water to below the
Associates). groundwater sites and releases, Heather | SMCL for Mn. Secure
development. Estates plat map. easements with both landowners.




The studies listed in Table 1 were focused on developing a 500 gpm groundwater supply, with the
primary objectives of identifying locations that would:

e Provide a safe and reliable additional source of drinking water for the city; and

e Limit the potential for a Division 9 review to determine whether the pumping would create
excessive interference with nearby surface water.

As a result, the locations for the wellfields were carefully selected in locations that appear to be
upgradient of known groundwater contamination sources in downtown areas, and greater than 1-mile
from the South Santiam river.

1.3 Approach and Methodology

Preliminary demand projections indicate that the city’s maximum day demand (MDD) will increase
from 3.5 to 5 MGD by 2025. It was determined in a May 18 2005 meeting with city staff that an
appropriate target rate for groundwater pumping capacity would be approximately equivalent to two
thirds of the average day demand (the likely curtailment demand) at the end of the planning period
(2025), or 1,200 gpm.

This work relies on findings and recommendations of previous investigations, DEQ records of
groundwater quality issues in the Lebanon vicinity, a review of WRD well logs, and available
geologic and hydrogeologic information. The evaluations below were expanded from the original
groundwater supply option to include river bank wells and aquifer storage and recovery. A more
detailed description of each is provided below.

2.0 RESULTS

The supply rates, water quality issues, risks, permitting, and development approaches for each of the
alternatives evaluated are described below.

2.1  Groundwater Supply Development: Shannon and Gill Sites

The previous investigations identified and evaluated two properties near the south and southwestern
portion of the service area: the Shannon and Gill properties (Figure 1). These investigations indicated
that a 500 gpm of groundwater supply could be developed, but would require both properties.

2.1.1 Supply Rate

Both sites appear capable of supplying approximately 250 to 300 gpm with 2 wells at each site. Each
site would target wells in both the intermediate and deep zones to produce blended groundwaters to
improve delivered quality (described below). At the Gill site, it appears that there is sufficient
available space to add additional wells while maintaining site setback requirements, increasing the
yield from this site above 250 gpm. Two additional wells could increase the site-capacity to
approximately 500 gpm, resulting in 750 gpm total from both sites. Two production wells were
previously installed at the Gill site, so an additional 4 wells (2 at Shannon, and 2 at Gill) are required
to achieve this capacity. To meet the 1,200 gpm target for the groundwater supply option, at least one
additional property with similar hydraulic characteristics would be required for development.



2.1.2  Water Quality

Groundwater quality is good at both the Gill and Shannon sites with the exception of elevated
manganese concenirations and the presence of radon. The deeper zone at each location has
manganese concentrations that slightly exceed the secondary MCL, while the intermediate zone
concentrations are below the SMCL. At both locations it would be necessary to install two wells to
blend water from both the intermediate and deep zones to achieve manganese concentrations below
the SMCL. Because of the presence of radon above drinking water quality criteria, water produced
from the two sites could not be added directly to the supply system. Instead, groundwater would be
pumped directly through new delivery piping to either an existing or new tank/reservoir. At the
reservoir, the water would be directed to a splash plate or baffle for aeration, removing the radon prior
to delivery.

Groundwater plumes associated with chlorinated solvents have been identified in all zones (shallow,
intermediate and deep) beneath downtown, and contaminated industrial sites are present farther to the
north. DEQ maintains an Environmental Cleanup Site Information (ECSI) database that lists area of
known groundwater contamination in the Lebanon area. Based on reported solvent releases from
drycleaners in the central downtown area, DEQ initiated a “site” as Lebanon Area Groundwater
Contamination based on solvent detections in the Century Park well. The study area is roughly
bounded by Harrison Street to the north, D’ Street to the south, Hiatt Street to the east, and 10th Strest
to the west. The ECSI database lists the site history as follows:

(1/15/2003 DH/SRS) In August 1990, perchloroethene (PCE) was found in groundwater from the City
of Lebanon’s Century Park well. Since that time 119 wells have been sampled for volatile organic
compounds (VOCs). 48 wells are impacted by VOC contamination; 32 of those contain PCE at up to
232 ppb. The impacted wells cover an area of approximately 0.6 square miles. Shallow groundwater
was investigated in December 1993 and April 19953 using a Geoprobe system. VOCs were discovered
in shallow groundwater near the locations of several former and current dry-cleaning businesses. Ten
monitoring wells were installed in four different locations around Lebanon in December 1994 and
January 1995.

1/15/2003 DH/SRS) Seven Preliminary Assessments (PAs) were initiated in the Fall of 1995 as a result
of DEQ's investigations. Five PAs were performed by DEQ, and twa by the potentially responsible
parties (PRPs). PCE contamination was identified at six of the seven sites. Two of the sites (ECSI
#1694, Poly Clean Center, and ECSI #1695, NuWay Cleaners II) were identified as high priorities,
and one site (ECSI #1698, Union Cleaners 1) was identified as a medium-high priority. Three sites
(ECSI #1696, NuWay Cleaners I; ECSI #1697, Kwik Clean; and ECSI #1699, Union Cleaners 1I) were
given medium-to-low priorities, and one site (ECSI #1613, City of Lebanon Public Works Maintenance
Shop) was given an NFA. Investigation and cleanup work is currently ongoing at the Poly Clean
Center and the NuWay Cleaners sites, and at Johannsen Cleaners (ECSI #1497). Additional
monitoring wells were installed in the summer of 1998. Soil and groundwater sampling continues in
the area. DEQ is continuing 1o identify additional sources of contamination in the area.

Soil in the area generally consists of surficial alluvium down to six feet below ground surface (bgs), a
“shallow" sand and gravel aquifer from about six to 40 ft bgs, a clay and silt confining layer between
40 and 70 ft bgs, and a "deep” sand and gravel aguifer from 70 to more than 100 fi bgs. Groundwater

Jlow in both aquifers is generally to the north. Contamination in the shallow aquifer generally extends
north from known sources (NuWay Cleaners, Johannsen Cleaners, etc.). There are two distinct deep
groundwater plumes, one extending north from about 5th & Maple, the other from about Grove ST &
Isabella ST.

The closest of these contaminated sites (5" and Maple) is approximately 2.6 miles north/northeast of
the Gill site, and 3.6 miles north of the Shannon site. Oregon law allows for environmental liability to



be assigned to a party that either knowingly or unknowingly influences the distribution of a pre-
existing contamination by initiating pumping at a new well.

An assessment of the likely radius of influence of pumping was completed to evaluate the potential
for pumping at the Shannon and Gill sites to influence the distribution of the contaminated |
groundwater identified beneath the downtown area. The Jacob-Theis Equation (1946) was used to
estimate the radius of influence of a well in an aquifer with a transmissivity of 900 ft*/d (average
transmissivity defined by the previous site work), pumping at 200 gpm for 30-days. This method
predicts a 3.6-mile radius of influence (the distance to less than 0.01 fi of drawdown). This suggests
that either new well site has the potential to create a hydraulic influence at this distance downtown
(roughly 2.5 miles away). However, it seems unlikely that a significant change in flow fields or
contaminant distribution would result as the identified wellfield locations are upgradient. The most

likely effect of pumping on the contaminant plumes would be to slow the downgradient migration of
contaminated groundwater.

It should be noted that the capture zone of a well is typically much smaller than the radius of
influence, and extends predominantly in the upgradient direction. Consequently, it is very unlikely
that contaminants associated with the identified sites could be captured by the groundwater supply
wells. Permitting agencies (WRD and DEQ) are likely to require a capture zone and influence
analysis be completed with a simple analytical flow model to assess the potential hydraulic effects in
the vicinity of the chlorinated solvent contamination downtown.

2.1.3 WaterRiphts

Both the Shannon and Gill sites are located at distances far enough from the South Santiamn River that
they are not eligible to be considered as additional points of diversion for surface water rights.
Consequently, an application for new groundwater rights will be required. The radius of influence of
pumping will encompass 2 small creeks in the vicinity of the Gill site, and one at the Shannon site.
WRD will require a review to determine if pumping groundwater has the potential to impair flows at
these locations and impact either aquatic habitat or senior water rights holders as part of the water
right permitting effort. The nature of the new night as an emergency groundwater supply, and the
intermittent nature of flow in Oak Creek may limit the potential for the Department to find that the
pumping would impair an existing water right or flows in a surface water body. If such a finding did
occur, it is possible that it could be addressed with a mitigation plan involving water rights transfers.

2.1.4 Recommendations for Groundwater Supply Development

To further develop the feasibility and costs associated with developing a 1,200 gpm groundwater
supply, the following steps are recommended:

1. Assess current ownership of the Shannon and Gill sites. If access agreements or easements
have expired in the interval since the last site work, or the properties have changed
ownership, the feasibility of developing municipal wellfields at these sites may have changed.

2. Meet with DEQ to discuss the Department’s requirements associated with developing a new
municipal supply that encompasses areas of known solvent contamination.

3. Meet with WRD to discuss groundwater rights permitting issues in the two areas identified.
Assess the water rights situation associated with Oak Creek, and determine whether flow is
seasonal. Determine whether the Depariment considers groundwater appropriations in areas



tributary to the South Santiam River with the potential for significant interference to require
mitigation for surface water flow impairment.

4. Discuss blending approach for manganese management with Oregon Health Division staff to
evaluate the monitoring requirements, sampling protocol, and radon mitigation.

5. Pending a favorable outcome of the first three steps, develop a 500 gpm wellfield at the Gill
site. This has the advantage of using the two wells already installed, and this larger site has
the potential to allow additional wells while minimizing interference and maintaining
prescribed setbacks.

6. Use the drilling program at the Gill site to explore the potential for additional zones of

permeability beneath the base of the deep zone that could be exploited to expand the capacity
of the wellfield at that site.

7. Drill, test, and develop two wells at the Shannon site to add an additional 250 to 400 gpm.
8. Identify additional well locations suitable for groundwater development in the event that:

a. Property ownership has changed and easements/purchase are no longer available for
the Shannon and Gill sites

b. Interference analysis indicates site yields are limited, or pumping rates should be
limited to avoid influencing areas on known groundwater contamination.

2.2 River Bank Wells

One groundwater supply alternative is to develop river bank wells near the South Santiam River with
the intent of inducing flow from the surface water into groundwater.

221  SupplyRate

River bank wells completed near a surface water feature generally exhibit higher yields for two
reasons:

1. Pumping induces flow from the nearby surface water feature providing a continuous supply
of water to the aquifer, thereby limiting drawdown in the well.

2. The chances of encountering shallow higher permeability sand and gravel associated with
stream channel deposits increases near the active channel.

River bank wells would be required to be relatively shallow; 50 to 100 feet. Wells screened beneath
the clay confining layers are unlikely to be in sufficient hydraulic connection with the river to induce
adequate flow to increase well yield.

To evaluate the potential for river bank wells to produce the target 1,200 gpm, well logs for the area
south of Lebanon, near the Santiam River, between Cheadle Lake and the Albany-Santiam Canal
diversion were collected and analyzed. The logs (available on-line from the Oregon Water Resources
Department) encompassed Township 12, Ranges 1 and 2 West. There were 1,034 well records
identified in this area with a reported well yield. Of those records, only 18 listed yields in excess of



200 gpm. The high yield wells (>200 gpm) were distributed through the area from downtown
Lebanon just north of Cheadle Lake south to Sodaville. There is no apparent correlation between
distance from the river and yield, or between depth and yield. Four of the five wells with reported
yields of 500 gpm and greater were completed at depths between 50 and 100 feet. Most of these are
near Sodaville, one is near the former Cascades Plywood plant near Cheadle Lake, and another is
north of the river and completed in basalt.

The review of well logs does not identify a specific area or zone of high permeability sediments
(other than near Sodaville) within the service area close to south Lebanon. While the River Mountain
school area appears promising from a location standpoint, the well drilled for the school is relatively
shallow, sited as far from the river as property boundaries will allow, and yields approximately 50

gpm. This provides little information that will allow an assessment of how a new well would perform
closer to the river.

The variability of reported well yields reflects the variability of the stream deposits in the vicinity of
the river. This review did not identify high yield wells in the area, and therefore does not allow an
estimate of the maximum potential well yield on a particular site. The variable nature of the
depositional environment will result in variable thicknesses of high permeability sands and gravels
within a relatively small area. The maximum well yield on any near-river site in the Lebanon area
will depend on the presence of high-permeability gravels in the shallow subsurface, and the hydraulic
connection between those gravels and the river. To provide an estimate of well yield at a selected
location, it would be necessary to evaluate permeability and hydraulic connection with the South
Santiam River through a geophysical survey to identify the presence of gravels, followed by a drilling

and testing program to assess the permeability of the gravels and their hydraulic connection with the
river.

2.2.2  Water Quality

River bank wells are designed to induce water to flow into an aquifer from a nearby surface water
feature. Studies have shown that river bank wells can remove a substantial percentage of particulates
and pathogens from raw surface water.

A portion of the water captured by a river bank well will be groundwater from the aquifer system
upgradient of the well. As a result, a well sited near the South Santiam River would capture some
groundwater, possibly influenced by the radon and manganese concentrations present in the Lebanon
area. However, the relative proportion of groundwater to infiltrated surface water should reach 1:4 or
1:5 after several days (or hours) of pumping, and the overall product should exhibit the primary
characteristics of the surface water source, As a result, the water quality from a well source completed
in good hydraulic connection with the South Santiam River would not differ markedly from the
quality in the existing canal.

The infiltration induced from the nearby surface water feature limits the drawdown in a well, thereby
increasing the production capacity. Because drawdown is limited at a given production rate, capture
zones extending into the aquifer system away from the river tend to be limited, and the potential for
capture of contaminated groundwater is diminished.

River bank wells can be effective in removing suspended material from surface water (turbidity,
pathogens, color-causing particulate). In addition, some processes occur in the subsurface (adsorption,

natural attenuation) that may reduce levels of dissolved organic compounds from infiltrated surface
water.



To add water from a river bank well directly to the supply system (after disinfection),
microparticulate analysis (MPA) would be required to demonstrate removal of surface water
pathogens to Safe Drinking Water Act (SDWA) standards. The porosity and the length of the flow
path (distance from the river), and time of travel (TOT) influence the filtration capacity of the aquifer.
In general, finer-grained materials (sand and gravel) have greater filtration capacity than open-
network clast-supported gravels. The relatively fine-grained matrix-supported sands and gravels noted
in area well logs indicate that a well sited near the South Santiam River has good potential for
favorable MPA results.

2.23 WaterRiphts

River bank wells near the South Santiam River would be designed with the intention of inducing flow
from the South Santiam River into the aquifer and intentionally affecting river flows. Although the
water would be withdrawn from groundwater supply wells, it would be considered (from a source
perspective) to be surface water, and would require a surface water right. The likelihood of using the
city’s existing surface water rights to allow this withdrawal and the necessary actions to achieve this
are discussed in Chapter 4.

223 Recommendations for River Bank Wells Development

To further address the supply capacity and water quality associated with developing river bank wells,
the following steps are recommended:

1. Identify properties that have potential for use as a new city wellfield and evaluate ownership
and the possibility of acquiring access for site testing.

2. Review the Oregon DEQ ECSI database to evaluate the presence of known releases in the site
vicinity.

3. Complete a surface geophysical survey to identify the presence, depth, thickness, and extent
of higher permeability gravels on the selected site(s).

4. If an existing well is available, evaluate the well log to assess well construction. If the well is
completed in the target zones, develop a testing program using the existing well to assess
hydraulic connection with the river and potential site yield.

5. If'the geophysical survey indicates the presence of gravel layers or significant lenses beneath
the site and no existing well is available, drill a small diameter test well at each selected
location and complete site testing to evaluate permeability, hydraulic connection with the
river, and likely well (and combined site) yield. Use results to develop a recommendation for
installing a larger diameter production well.

6. Select a site; negotiate property acquisition or utility easements, drill, construct, and permit a
high capacity well.

7. Complete an MPA testing program to confirm that the delivered water meets filtration
requirements and can be disinfected and added to the city’s supply system.

8. Perform the water rights actions as described in Chapter 4.



23  Aquifer Storage and Recovery

A description of the development pathway for an Aquifer Storage and Recovery (ASR) system is
provided here. The city is unlikely to pursue this supply option unless water rights restrictions limit
the preceding alternatives feasibility. ASR is a water management approach that typically uses wells
to store treated drinking water in a suitable aquifer system, and recover that water through the same
wells at a later date. Aquifer storage displaces the native groundwater and effectively creates an
underground reservoir of water than can be recovered for a wide variety of applications. ASR systems
have been designed and operated to meet a wide range of objectives at sites with many different
physical and hydrological conditions and water sources. The number of active ASR projects in
Oregon has increased from 0 in 1995 to 10 in 2005, with at least 20 wells in use or in developinent.

ASR systems are usually operated to take advantage of available water treatment plant capacity
during winter months to store treated water, and recover that water through wells during the summer
months to help meet peak demands. In many cases, ASR systems can be designed to meet a primary
objective as well as to provide several secondary benefits. In addition to providing a source option,
the potential benefits of a Lebanon ASR system include:

o Water quality. Water recovered from an ASR well will primarily reflect the water produced
by the water treatment plant. ASR could be utilized to mitigate the radon and manganese
concentrations in native groundwater;

e Optimization of water treatment plant capacity, by using recovered water to meet peak
demands and extend the length of time before water treatment facility expansion is required;

o Storage capacity can be added at locations within the water supply system where demand is
increasing, where there is a benefit to enhancing chlorine residuals, or where there is a benefit
to delivering water directly to different pressure zones;

® Creation of environmental benefits through reduction of stress on water-related habitats
during dry periods.

23.1 SupplyRate

An ASR well will deliver water at the rate associated with any appropriately designed water supply
well. The target aquifer systems are usually confined systems both to provide a groundwater
protection benefit, and to limit the potential for the interaction with nearby shallow domestic wells
and surface water features. Consequently, Lebanon-area ASR wells would have the same location
targets and potential yields as the groundwater supply well options (Shannon and Gill sites) unless
exploration for higher permeability sites identified better targets. ASR wells would be sited to avoid

the locations preferred for river bank wells to avoid the potential for loss of stored water to the South
Santiam River.

‘Based on the evaluation of the Shannon and Gill sites, the most likely yield of any new ASR well
would be near 300 gpm. The well log review indicates that where wells encounter greater thickness of
higher permeability gravels, well yields are substantially higher. Most of the higher yield wells in the
Lebanon area are south and east of the service area. However, similar conditions are likely to exist
closer to town. The locations where higher permeability layers are present is difficult to discern from
available well logs. The vast majority of the wells drilled in the Lebanon area are relatively shallow

wells drilled for domestic supply use, and consequently did not extend further into the aquifer system
than was necessary to obtain 5 or 10 gpm.



Because recharge rates are typically held to 75% of the production rates, a 300 gpm production well
would recharge in the vicinity of 225 gpm. Over a 6-month recharge period, approximately 58 MG
would be stored in the subsurface. If 90% of this volume were recovered to the system with a single
well, it would require approximately 4 months to recover.

2.3.2 Water Quality

Recovered water quality in most ASR systems generally reflects the source water, althongh some
mixing with native groundwater does occur. Early in the recovery period the percentage of stored
water returning to the well is highest, trending toward a greater proportion of native groundwater with
additional pumping time. If necessary, the degree of mixing can be lessened with alternative storage
zone development approaches. ASR could be used to mitigate the manganese and (with less certainty)
radon concentrations in water supply wells in the Lebanon area.

ASR operations lessen the concern for the potential for pumping to interact with areas of known
groundwater contamination because they do not induce movement continuonsly toward the wellfield.
If the ASR system is operated annually to recover the stored water, it is easily demonstrated that the
recharge and recovery operations create offsetting directional flow vectors at distance from the ASR
facility, resulting in no net change in year-to-year groundwater movement. At distance, the amount of
smearing 1s likely to be considered minor, but would still require an evaluation as part of the
permitting process.

2.3.3 Water Rights

Groundwater rights are not required for ASR well operations. The permitting process requires a valid
water right to appropriate the source water for storage, and an assessment of the potential for impacts
to nearby groundwater users. Because ASR systems typically operate in a fashion that has no net
impact on the annual groundwater budget, it is more likely that an ASR system would be viewed as
having less impact on nearby surface water features (e.g. Oak Creek) and groundwater supplies than a
groundwater exiraction wellfield. Consequently, ASR permitting is likely to be less costly, require
less stringent mitigation planning, and has a greater chance of success than obtaining a new
groundwater right.

234 Recommendations for ASR Development

In order to evaluate the feasibility of developing an ASR operation to integrate with Lebanon’s water
supply system, the city should evaluate the following conditions:

1. Identify whether ASR development costs at the Shannon and Gill sites are higher or lower

than the costs to build onsite reservoirs or dedicated piping to existing reservoirs for radon
management.

2. Evaluate whether there are portions of the service area that could benefit from additional
pressure, chlorine residual, or supply in addition to the benefit of having an additional source
in the event of WTP shutdown or quality problems in the watershed.



3.0 CONCLUSIONS AND RECOMMENDATIONS

There are three groundwater-focused supply options identified for the City of Lebanon. The options
and associated limitations to each are summarized Table 2.

The option of using new groundwater wells was investigated as a possible approach for obtaining a
supplemental supply for the city. However, it is unlikely to yield the 1,200 gpm target capacity
without identifying, testing, and developing sites in addition to the Shannon and Gill properties.
Likewise, while ASR may provide several water management benefits, this option shares the
disadvantage of likely requiring an additional wellfield location to meet the 1,200 gpm tarpet
capacity. No other favorable wellfield locations were identified in this analysis.

River bank wells may provide an alternative to replace the city’s existing supply on the Santiam
Canal. This may fit with the city’s overall supply development and treatment poals as discussed in
Chapter 6 of this report. River bank wells may be favorable because of the following advantages:

1. Relatively higher per-well yield, and therefore lower development costs
2. The greatest potential for high-quality delivered water
3. The least potential to interfere with contaminant issnes in other areas
The city has identified two sites with the potential for river bank well development. The

recommended approach for evaluating the best site is to rank them on the basis of site investigations
to identify hydraulic and subsurface characteristics. Site investigations should include:

e Electrical resistivity surveys at each location to evaluate the presence of shallow bedrock and
permeable gravels at depths likely to be in hydraulic connection with the South Santiam River.

¢ An evaluation of aquifer hydraulic properties using an existing onsite well (if available) or
adjacent irrigation well (if available and access permits).

e Ifthe geophysical surveys indicate positive stratigraphic relationships, a test well will be drilled
at each location to confirm the subsurface stratigraphy, and to complete an aquifer test to assess

- Agquifer hydraulics;
- Hydraulic connection to the nearby river;
- Likely yield of a production well;

- Likely well interference, appropriate spacing, and wellfield capacity of a river bank well
system installed at the selected site.

With this information, the city will be able to decide whether river bank wells are the best option for a
backup water supply. If feasible, the site-specific information could then be used to design the river
bank well system to provide the optimal well yield while maximizing the potentia}l for sufficient
removal for filtration credit. If achieving sufficient supply appears feasible, the city could complete
an analysis that will lead to development of engineering, site acquisition and development,
permitting, drilling, testing, and construction costs for the project.
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EXHIBIT D-1
Recommended Design and Operating Criteria

No. ltem Applicable Regulations Recommended Criteria Basis for Recommendation Discussion
. . . Recommended Standards for Water Works
IS0, the nation's leading source for ranking |, B
- : : ('Ten States Standards') indicates that fire flows
fire suppression effectiveness, downgrades G
. . ) shall meet ISO standards. California
a community's insurance rating unless: AdRISETS Gty TEH0Es 75066
- 1,750 gpm (minimum) for 2 hours, |a) at least 1,000 gpm is available for 2 hours| . . . 4 op .
Oregon Drinking Water at a minimum residual pressure of |for houses situated such that the spacin minimum for residential one story, single family
1 |Residential fire flows Program (DWP): maintain 20 P RaBIng dwellings on average sized lots, and 2,000 gpm

psi at all times

20 psi, superimposed over
maximum day demands.

between houses is 11 to 30 feet.

b) at least 1,500 gpm is available for 2 hr if
spacing is <=10 ft.

c) at least 1,750 gpm for 2 hours for houses
over 3600 sf.

for more densely built areas, apartments, and
light commercial. Oregon has no flow
requirements, but does require 20 psi at all
times. I1SO standards also call for residual
pressure of 20 psi.

Residential fire storage

Equal to 1,750 gpm for 2 hours, based on

2 volumes Il 0 gallons 1S0O criteria.
3,500 gpm (minimum) for 3 hours,
Non-residential fire flows: |Appendix B - 2004 Oregon Fire ata minimum residual pressure of ISQ downgrades a community's insurance
e : 20 psi superimposed over rating unless at least 3,500 gpm is available . ; ; .
schools, other habitational |Code table (Section B106) for ; o o % v See discussion for residential fire flows. No
3 . . - . ; maximum day demands (This is for 3 hours for habitational buildings such as .
buildings, commercial, and [minimum fire flows at various : : ; Oregon requirements.
; ; s less than the value in the 1989 schools. This category also includes care
industrial type facilities. . : ;
master plan, which was 5,000 gpm |centers and light commercial.
for 4 hours)
\':';;Er;f;‘d:;‘:]'ir'sreo?gfge 630,000 gallons (or 1,200,000
4 v o gallons if 5000 gpm for 4 hours is  [Equal to 3500 gpm for 3 hours
habitational buildings,
; ; ; used)
commercial, and industrial
ISO credits hydrants for up to 1,000 gpm if
located within 300 feet of structure, for 670
gpm if located 301 to 600 feet from
5 |Hydrant spacing 1,000 feet maximum structure, and for 250 gpm if located from No Oregon requirements
601 to 1000 feet from structure. A spacing of
1,000 feet maximum would ensure at least
1,000 gpm is available to each house.
6 |Hydrant type Provide at least one large pumper |ISO downgrades fire hydrants that do not
outlet. have at least one large pumper outlet.
Foliows Washington Administrative Code for . w :
: ; o ; Several states require a minimum of 6-inch-
12-inch-diameter outer loops (for  |sizing pipe networks, except that the X . .
X - : ; ; , diameter mains, and indicate that dead-end
<= 1-mile square), 8-inch-diameter [Washington standards require a 6-inch . ¢ G " "
; . . . | : lines shall be minimized. Proliferation of cul-de-
internal grid, and 6-inch-diameter in|minimum for cul-de-sacs. (Washington G . ;
. C . : 4 o sacs means that the criterion of allowing 6-inch-
Residential piping: sizes cul-de-sacs or short sections (for  |standards are silent on velocities.) In . . .
7 diameter dead-end mains up to 250 feet in

and looping

<250 feet length). Limit velocities to
approximately 6-8 fps for peak hour
demands. Limit velocities to 10 fps
for fire flows.

addition, the Ten States Standards requires
a minimum of 6-inch-diameter mains. OARs
only state that dead-end lines shall be
minimized, but do not have other sizing

length may result in a system that is not well-
looped. Therefore, it is critical to cenfirm
acceptable of dead-end lines using hydraulic
model.

requirements.
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CV0O\060450020

EXHIBIT D-1
Recommended Design and Operating Criteria

No. Item Applicable Regulations Recommended Criteria Basis for Recommendation Discussion
Evaluate on a case-by-case basis, |Peak hour demands are uncommon, and Washington Administrative Code states that
- oo based on allowable head loss. sizing a transmission main for velocities of 8-|transmission lines shall be designed to
8 |Transmission mains: sizing

Velocities up to 8-10 fps are

acceptable for peak hour demands.

10 fps will result in lower velocities a large
percentage of the time.

maintain >=35 psi, except when directly
adjacent to storage tanks.

Normal (any time except during fire
flows): 40 - 80 psi at the customer

Oregon requires a minimum of 20 psi at all
times, as do most states. The 40-80 psi
normal range is a reasonable target,
recognizing that it may be acceptable in

Oregon is silent on pressure except for the 20
psi minimum. Washington requires 30-110 psi,
California 25-125 psi, Texas >35 psi, and

2 | OHeriing RrassHrms QESgoiT. minimu s 20 s connections. Minimum for fire some cases for the minimum to drop below |Pennsylvania 25-125 psi. Ten States Standards
flows: 20 psi. 40 psi and still provide acceptable service. |indicates that normal working pressures should
Pressures above 80 psi may require an be 60-80 psi, and not less than 35 psi.
individual PRV at the service connection.
N ; : Only general guidance is provided by states,
10 Equalization storage 25% of maximum day demand A typloalvalie Tor Cantmi ngrwater indicating that equalization storage should
volume systems. i ;
consider daily use patterns.
Washingten regulaticns indicate that
11 |Emergency storage volume Two times the average day A typical value for community water emergency storag‘e may be reduced when
demand systems. there is a second independent supply; does not
apply for Lebanon with only one source
Washington codes allow a system to provide
the total of the equalization storage plus the
o larger of the emergency or fire volumes. This
Sum of fire, equalization, and .
12 |Total storage approach assumes that a fire will not occur
emergency storage volumes . .
concurrently with an emergency failure. (It may
not be appropriate for a city such as Lebanon
that has only a single source.)
Annual valve exercising is commanly
. All valves every 3 years with the recommended for all valves; however, this is|States do not provide guidance on valve
13 |Valve exercising . . T
flushing program. probably not practical. Lebanon should focus|exercising.
on critical valves.
The critical water age is system-specific.
EPA has a value for HPC as a non-regulated| One further criterion that may be considered is
surrogate of 500 cfu/mL. A value of 100 to limit the maximum water age in the system,
. . . cfu/mL is therefore considered conservative |particularly if a long water age can be
Water age/chlorine Measurable free chlorine residual; |. : : ; : ; ; : ;
14 . in protecting water quality. Together with associated with low chlorine residuals or high
residual/HPC HPC counts < 100 cfu/mL e : ! L .
maintaining a measurable chlorine residual, |HPC counts. Water age determinations require
these are the best available practices for an extended period model. May be a need for
ensuring safe drinking water in the summer and winter management policies.
distribution system.
Sizing for booster pump Pravide maximum dely UEiTEng A typical value for community water
15 . over 24 hours, with largest pump
stations ; systems.
out of service
16 Number of pumps for T ——— A typical value for community water

booster pump stations

systems.
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EXHIBIT D-1
Recommended Design and Operating Criteria

No. Item Applicable Regulations Recommended Criteria Basis for Recommendation Discussion
Ductile iron pipe is the industry standard.
- ; City should consider other materials in
Use ductile iron pipe as standard. i . e
. addition to DI under special conditions; for
[y bereasoakle i tongidar example, HDPE for long transmission lines
17 |Pipe materials HDPE or steel for large s 9

transmission lines, with cathodic
protection for steel lines.

that have few fittings and connections, and
particularly if located in corrosive soils. The
availability of domestically produced DI or
steel may also be a factor.

18

Backflow prevention
standards

Fulfill Oregon's rules: Service
connections to premises that are
identified by the Oregon DHS's
table requiring premise isolation
{health hazard situations) shall
have either an air gap in the service
or an approved reduced pressure
principle type of assembly with no
exceptions.

Oregon's backflow rules are comprehensive
and defensible

19

Water quality monitoring in
distribution system

Monitor for chlorine residual using
on-line instruments at locations
prone to low residuals or high water
age. Consider additional
instruments for monitoring flows out
of reservoirs.

More comprehensive sampling in distribution
system helps to ensure that high quality
water is delivered to all customers. In
addition, it provides value from a water
system security standpoint.

Base site selection on field data (locations with
low chlorine residuals) or by using an extended
period simulation model.

20

Water use record keeping

Qregon DWP has some record-
keeping requirements

Track average day, maximum day,
and monthly total demands.
Document and summarize
annually. Track within individual
service levels to extent possible.
Install meters to monitor flows
entering and leaving service zones.
Develop monthly and annual
numbers for unaccounted water.

These data are very helpful for planning
purposes, and are time-consuming or
impossible to generate if not recorded on a
regular basis.

Every 6 months for dead-end and

Use flush end to get 5 fps: 4" for 6" line; 6" for

21 |Main Flushing problem areas; goal for entire 8" line
system is once every 3 years. )
- — Insfpect!ons once every 3 years
22 | : g using divers; cleaned only as
inspection/cleaning ; ;
inspection shows need
; ; Set goal as 3-5 days but realize . .
23 Reservoir turnover in base that it may not be feasible to AWWA recommends complete turnover Depends on water quality and if problems have

level

achieve this goal.

every 3-5 days

occurred in system.
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EXHIBIT D-1
Recommended Design and QOperating Criteria

No.

ftem

Applicable Regulations

Recommended Criteria

Basis for Recommendation

Discussion

24

Use of closed-end pumping
systems in place of
reservoir storage

15 or fewer homes preferred on a
dead-end; 30 homes max. Cost of
running the pump station (energy,
mtce., & general upkeep) should be
determined and weighed against
other options. Where there is no
other benefit to existing water
system customers, the true
operating cost of the facility should
be covered by the homeowners.

Although it is desirable to serve all

customers with gravity storage, there may

be an unacceptably high cost to serve small
groups of homes with a reservoir, and using
a reservoir for this application may result in

water quality problems.

25

Isolation valving

Maximum of 4 valves to close in
order to isolate segment

26

Number of services on an
isclation segment

Not more than 20 homes max

27

Poor quality water resulting
from installing fire hydrants
at the end of a dead-end
line, often the result of
installing a hydrant on the
opposite side of the road
from the water main.

Install dead-end hydrants as close
as possible to pipeline

Goced practice te reduce stagnant water

28

Installation of flush ends on
dead-end mains in cul-de-
sacs.

Use flush ends for dead-end mains

Good practice to reduce stagnant water

29

Provision of emergency
generators for booster
pump stations

Only provide for closed end pump
stations (those serving an area
without gravity storage)

Provides reliability for closed end systems;
otherwise, storage tank provides needed

reliability

30

Pump stations: backup
power connections

Provide as standard for new pump
stations

Low cost to include in new pump station

designs

Reservoir design:

DHS: "When a single inlet/outlet
pipe is installed and the
reservoir floats on the system,
provisicns shall be made to

Provide separate inlet/outlet piping
for all new reservoirs; include inlet

3 inlet/outlet piping insure an adequate exchange of TISET PIRE (e op be"’"‘.’ e
; operating level so as not introduce
water to prevent degradation of extra pumping head)
the water quality..." {OAR 333- RUmENg )
061-0050 (7))
Drinking water materials Comply with ANSI/NSF Comply with ANSI/NSF Standzard o .
- and additives Standard 60 and 61 60 and 61 Vest Lregon drinkingwalsr regulations
Annual minor updates; more
33 Master plan: update significant review every 5 years;

schedule

comprehensive review every 10
years
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EXHIBIT D-1
Recommended Design and Operating Criteria

No.

Item

Applicable Regulations

Recommended Criteria

Basis for Recommendation

Discussion

34

5-Year capital
improvements plans (CIPs)

Proposed: Annual updates; ensure
that 5-year plans follow general
guidelines of the master plan. Plan
shall be within financial guidelinas
of water division, and shall be
balanced and prioritized so that rate
increases are justified

Page 5of 5



APPENDIX E
Financial Plan Data
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