WATER SYSTEM MASTER PLAN

Prepared for

CITY OF MOLALLA, OREGON

December, 1996

Presented To:

Dean Madison, DPW
City of Molalla

117 N. Molalla Ave.
Molalla, Oregon 97038

Presented By:
€as Engineering

and

Balfour Consulting, Inc.
with

DeHaas & Associates




EDWARD SIGURDSON, PE, PLS
CONSULTING ENGINEER

7851 LIBERTY ROAD S

SALEM, OR 97306
December 18, 1996 (503) 362-4983
Mr. Dean Madison, Director of Public Works S e
City of Molalla
P. O. Box 248

Molalla, OR 97038
Re: Final Water Master Plan
Dear Mr. Madison:

The team of EAS Engineering, Balfour Consulting, Inc., CH2M HILL and deHaas & Associates
are pleased to present this completed Water System Master Plan for the City of Molalla. It was
completed in conformance with our agreement of May 15, 1995. A draft plan was provided in
March 1996 for city review. Following the review, the plan was placed on hold during the
attempt to locate a higher quality base map. Not finding the map, the plan was completed with
the computer model mapping provided in the draft.

The Water Master Plan contains funding and implementation information in the final chapter of
the report, Chapter 7. It provides a recommended capital improvement plan with detailed
projects and costs. The cost figures provided are early 1996 costs. The state of Oregon is
currently experiencing are rapid acceleration of construction costs, well above national trends.
It is advised to increase costs by 10 percent per year for the first three years than reduce to 5
percent per year to the year of construction. We have seen some bids at 50 to 100 percent
above the engineers estimate this year. This is due to the heavy workload of most contractors.
It must be assumed that costs will soon return to a predictable level in the near future.

The project team wishés to thank you and your staff for the excellent assistance in completing
this plan. This has contributed to the preparation of a plan that will guide the expansion of the
water system for many years into the future.

We remain ready to assist the City in the implementation of this planning or in any other way we
may be of service.

Sincerely,

EAS Epginger]

Edward A. Siglrdson, PE, PLS

Project Managaer
eas
mol\WMP-cover ltr.

cc: Marlin deHaas, deHaas & Associates
Erik Coats, Balfour & Associates

MUNICIPAL ENGINEERING — Sewerage — Drainage — Water — Transportation e PUBLIC RELATIONS e STUDIES e DESIGN



WATER SYSTEM MASTER PLAN

Prepared for

CITY OF MOLALLA, OREGON

December, 1996

Presented To:

Dean Madison, DPW
City of Molalla

117 N. Molalla Ave.
Molalla, Oregon 97038

Presented By:

€as Engineering

7851 Liberty Road S.
Salem, Oregon 97306
(503) 362-4983

and

Balfour Consulting, Inc.
18605 Willamette Drive
West Linn, Oregon 97068

with

DeHaas & Associates
Suite 300 - AGC Center
9450 SW Commerce Circle
Wilsonville, OR 97070



TABLE OF CONTENTS

CHAPTER 1 - INTRODUCTION.....ccucetirerecrinnsesnesessessssessisissssissesissessssissessssessassossesssssssassssssssssasssssssensss 1-1
L. O OVERVIEW .. .ottt sttt sttt s b ettt sbe s sb e b ekt ebe s bbb bbb s bbb bbb bbbt 1-1
SAfe. DrInKING VWATEE ACL. ... v.as s sisisis ot s 58 0esmemoss Fomimsiisa o a0 o3 S oS5 S A58 SRR ST 1408 1-3
Oregon Water Resources Department ................ccccccouviuiiiiiioinieiieiii i 1-4
2.0 SCOPE OF WORK........ccceovrerriiririennn et eteeteeteeteeteeeeteeaeEete e bt b eheehe et e e b e bt e bbb e bbb et enr e en 1-5
CHAPTER 2 - PLANNING AREA DESCRIPTION......cccccocsstrsimseesensersecsusssessessassssssessassssssessesssssessesaens 2-1
1. 0 PHYSICAL CHARACTERISTICS. is sviuunsasinsns v svsases svmss o650 wss vl 638565 068 555 5 055555 e 78 6035575 000 S S5 5 2-1
GIEHAL ... b 2-1
T ODOBTADIY v s sossssussssismssssssss o tssvaussets s vy S OAEO TR HH RS e OV £ VRS0 T 8 S b S50 P KNSR R 0 S R 30 2-1
TROLOZY  svssvsvssuvsns sumsyossens vossswessssssnss s s a4 ST 9R S0 FoH TSR P A S 4 B Y SRR ES PP PR s E s 2-1
NAEUTGLTHAZAEGS o covvern cnms vononssnsassonsmmsnsssonssisnmanshs sssoisss s 554 5956 559 TETR AR R TH THSTH S VRSBV E A S FA S R S BT RSTT A 2-2
WALEE RESOUFCES ... eveieiie ettt ettt st ea s bt st s et e s nae e e eas e s as e e 2-2
LR USE PLATIFIAG v s0uscossvssmussuonsssossssmss e s imssts s ohss e esss s o peesowses 5 45 s3omsins s s couos oasssw s v o s an i 2-4
Population AnaLySis e s oo e s T 668 STy T SRR s SR 1 #5835 2-4
CHAPTER 3 - THE EXISTING SYSTEM .....coccocnninvisnnsnnestisissessssessssnsssssssessassssssssssssssssssssssssssssssssenens 3-1
1. 0 BACKGROUND ......cooiiiiiuiieteitisteietestestesessesaesassestsbeesbeeebesbeseeseseesestesessesasbisnsste st esssnssassteraetesaenesseseas 3-1
2. 0 WATER. BIGHT S xcuissnsvesssssinesssnsassssssssisssssssmssss iaiss cevsssssssssssevsrsesstsessonsssssssssss s sssans 518 (o 4o v3sass prasvuns 3-2
3. 0 WATER RECORIDS....coxnreonsonssisis s 556555 i s i s o i sy s s e s s ermsesassvass 3-4
SPYSIEIN AP ...t 3-4
FFLOW RECOFAS ..ottt et ettt ettt 3-5
Meter Reading and USCE RGIES...c..uv.vswsssssvsisnvsvssssiosssssnssnssasssssisnsms siss s ionssssosss i4a s viss sivassassasentasusissavasnes 3-5
VVALEE BUGIZEL ... cvrsvrnessssmesssnsnnsanssinmebnss s i3 a8 0645555 508050 FR OSSR 108 561 S0V RR 3 i S S TETS TR 064432080595 S8 A VEAPAN A4 3-6
4,10 WATER SOURGCE ......coocecomrsseenerssonesonsrssssasessssasasensonssnssessonsnssnsassssbedi 5o 65 450 6555555550585 KOAFSSHEaT IS RES s0w 708 3-6
WALEF QUALTEY..........ooeeiiie e 3-6
5.0 RAW WATER INTAKE ......oerrvvrmmriimmarsissssisssessssssssssssssesssssessssssssesssssessssssssssssscsssssssssssssssassoes 3-7
6. 0 WATER TREATMENT i..ucsvcnssissssssuassasvonsssvanssosssiassens oo 66550 555505 66 66 wess 45005 496 0455800648545 0408 803808040 456403 3-8
TOHIEFAL .. ovrenvursinessssonssanmvesms ersmnssss somses ssmsnnssn ams cxmsan s snss s spsamsnsme ks 1m0 555 HHE0 6180 45 F58EFH R 43 S G40 TH VAT OWSRHT B0 WA A 3-8
OAR REGUIFEIMERLS........c..c.couiieiiiieiiteee ettt ettt 3-8
PFEIFEAIMENL ...ttt e e 3-10
FFHIEEES ..ottt R T 3-11
DISTRJCOUION. . .ssesasisssws s s3sstas ot 65 75758 30875 PEAS VAT TR TS S oA Ve TET RO 94 0 A S 9B RO G SRS P 3-12
BACKWEST . cvevvvrernreiensnsemsnsmmasanna samsenssssossmssmponman semsass samse o’ 66 5500145354 53R 0TS0 FERTF 005 TEOHOO AT SRR 0T 0B R84 3-14
Oregon Health Division EVAIUGEION ..............cccooveuiiiiiiiiiiiiiiiit i 3-14
Recommended IMPIrOVEIMENLS. .............ccociiviiiiiiiiiii ittt 3-15
7. 0 TRANSMISSTON cuiusssassossesnsusvisnvonanssuessosssnsissssssos o 5 i0eeses s rsevsss5ssessss s e sasononnerss e edvosassussasinasvas 3-16
8.0 STORAGE............ roxeavente sne s suneARsaTnY RS SeRS A SRR A e A e AR R T T S SRR R G B RS RS SRR RS 3-16
9. 0 DISTRIBUTION SYSTEM.....ovevueieiueretiaessesesaessisesisssssssssssesssssssssismsesssessssessessssessssesssssssssssssnsasines 3-17
System Size; Age QNA TYPC s ssissivivsssvswvossiors svsnssuss sisessvsyeessssses vass svasesssasssins s sssvos sons sronsims susns 3-17
Fire HYAP QRIS . civvinsssssssvssisssns svisssomssses s ssssvsssmss s i ssyss a6 675 500 F00 008 FH 0 (50188 v F8 040343009 A AT H L EVOTERT PETRSOUSS 3-18
EXISUNG SYSIEM FIOW TOSIS....rvvrrrsorsensenmrseansnssmnsessssasss ssstsss s565m0Eas5s 8450 08 sassasanasss ¥ nges 544 aensas sors v ssssssss 3-18
Water Meters ANA SEFVICES ..........cuiuieiieieieeiieiie sttt ab e 3-19
CHAPTER 4 - WATER DEMAND.....cccoovnistisisnsrmsesnsssisissisissessissssssissesssssssessessssssssssssssssssssssssssassssssnsssss 4-1
L. O CEBRIERAL v veve Lo conanensonsemssesmnsnsons s TS TSRS OO 4-1
DEfIRItION OF TEIMIS ...ttt 4-1
2.0 EXISTING DEMAND ....ooviiiiitiiietiiteeteetesieeiesiesseste st st bttt sbs et sts st s st sbseaeeaa e s s sbeessesbesssansasaessansens 4-2
Annual Water: PPOQUEEION .susvecisosrsrisssisisssssvasssnsnisos i sans o i svsses s 5y sss s roysswons s sesbnsen s esnaonsasonassnss 4-2
Demands and PeOKifig FaCLOPS. ... v sressos s n s sis iss 565655 653 5867058505585 57588 0044638 545455 55 651 1545 8RS8 £33 8y 93 693 8w 4-2
Large DemaRA USEES .......cuvceeueieeeiiuramniciitiiisisisiiisssssisssssenese s sss st s b shasss b st shs s nsbesesnenssnsussssisnes 4-2

i
Molalla Water Master Plan



UBACEOUIC TATEE USE. ..vovossussnsnsenn nabisiv ook oo i 08 09555 05000 5000000405 DR e 0 0SS 56 W B E S SRS S5 4-3

Residential/Nonresidential Demand ..................c..cccccueoiriviniiiniiiiiiiiiie i 4-5
3. 0 FORECAST DEMAND .....ccoctiitiieiitiieiestesieiestettstes et stesessestasssae s sssetessasssassae s asssaesbessess st s abssbe s ssaseas 4-5
Projected DEmMANC ................cccccuiiiiiiiiiiiiiiiiie e 4-5
WV ater CONSCIVOLION s uvvissins vasvesssssssassuoasomsios s s55ssss 00 4T85 E85 S s F¥43F VY o3 4033 55400 ¥4 38V 8 KES SUNT s N O TOn VAR eSO R R 4-5
CHAPTER 5 - WATER SOURCE ANALYSIS ...coceininiiiiiniinniininnninsinsesessssssssssnssssssesssssssssns 5-1
1. 0 EXISTING SOURCE ......cotiieiiietesteeiestesie sttt sttt e st s e sae st sa s sat sttt sa s sbssa s enaesa e et e ebeebsebsesaessanens 5-1
Description of EXISURG SOUVCE  .....cusussivsssss s voxsisesvissorsiss isesssns vsins s 50558 w50 causonsvusnsnassvossineas svva sansansnss 5-1
LOvtg Terin REIIADTTIIY wovssnmnnenssn isioisssssss. i soaoes 657588753 0815 HE ST £ GO S50 93 65045 EF RS A AR A TSRS ST 5-1
2, O NEW WATER SOURCES.......ccctereernrereonnraronssmnssnsnsssssnssasssiorss s 5555 (55 1655 05w e vo 390790 b0 37508050308 5-2
Evaluation and Recommendations for New SUPPLIEs .............cccccviiiiiiiiiiiiiiiiiiiiiiic 5-2
Wellhead Protection .................ccceceeveevieiessisiesssenissiencnees SRR e 5-6
3.0 WATER TREATMENT ALTERNATIVES ......ccoccviiiiiiiiiniiiiece . 5-8
Surface Water Treatment AIEFRALIVES.................cccoovviiiiiiiiiiiiiiiii 5-9
Groundwater Treatment AILEFRALIVES ............c..cceicieiiiiiiiiiiiiit e 5-11
CHAPTER 6 - WATER SYSTEM ANALYSIS ....cocciviiirinisninisnsnssnnsnisnisnssscssssssssassnsensessssnssssssssssssess 6-1
15 0 GENERAL. 1y.svsvsenssonsnssassesucnsrsrasessearesseasssesscorsns sessssasssossnsasssssonssas sessnnh oas 840 07 65355554085 8 50399703 bonniusi 6-1
2.0 RESERVOIR CAPACITY ..veietirierietisietesiesee sttt st st sre b sttt st st sb e sa s saesbe b etasbesbessasssnasasseneas 6-1
REGUIPEA CADACILY ... reesvncsnsnsnsisnsssesss iis asiss 53653554 53457553 3008 £54485 4434504404848 8 PH9RE4 319 3904 43428 MRS PSS B4 0T BB S0P 6-1
EXISHNG SIOFAGE. ....c..ceeevveeiriiiiiiiiiiiiiiti ittt et et b e s bbb bbb bttt s s S a s s 6-2
FULUFE SEOFAGE ..ot 6-3
3.0 SYSTEM HYDRAULIC ANALYSIS ..uiiteieieteieienieiesiestesie sttt s svs s ebe s eas e sssassesssses 6-5
Hydraulic System Model...sssssevsissssssmssmmssssirosossssvesvsrsovassansssons soavensnsse ssassnes saesnsuns cons vanss 6-5
Model Analysis Paramelers qvssssvsssssvsssem s imss s v s s e 0 S50 1 618 g 08 05w osassansosan smwsas v s 6-6
BTG SYSTCIN IO« vo ans veesnnss ssivs 5 50350 556 T80T 003 03 T SR TR oA 3 T34 A4 S S A AT 409 6-6
Future Needs.......................... ¢ e oo o s oo 5555 RS S A SRS 6-7
CHAPTER 7 - IMPLEMENTATION.....cccceetetsesuisrmssessessessessessiessesssssesssssssssssssssssssessesssssasssssassassassassass 7-1
1. O INTRODUCTION iiusvssvssensssnnossansvnsstssssnsssssssnss s s 6505 esosissns sesi 80 s00sevs b ervess s s s oysvarasssv cosvanseses 7-1
TEHEFU o covunnrvewssmvomesnsmmssmmmnsenmmmanmons scwanason smn snsionss sneas sssin s 8045 NER 558 K05 £FH TR QAT 0 BT S S R T S SRR 7-1
Capital Improvement PIan.........c.oivvmvismmmiimmmessiemns romonss smrmssmanss assssenarases bk ke A AR 7-2
COSE ESEIMOIES s 550 5wvisvwssaswsssossiossoas vosssessmess sans s 653834 s¥He 536108 4 U808 FEF S 45306 E¥H8WT oV E0Rs VI ERY b whawSHA BT S 7-3
2. 0 RECOMMENDED IMPROVEMENTS i...couismisissmsmosssinssossassivesissnssussississsssssssosnassassossasasssssnsssssersonssss 7-4
Molalla River Intake and Pump Station Replacement.................c..cocovvvvvviviiiiiiiiniiiiiei s 7-4
INEW WLl SOUFCE.........cc.veovveeirreiiee ittt sttt eb et s eb e e b e e s e e e b e et e s e 7-4
WALl TrOOIMEIL visvsvsussnsossssnssasisvs sas s ousssysauisss s sm vems s 5663w s 0 B0 83464 408 ¥ EA YIS 433400 VAR TEVRRSRE O sH e EOT0 ST AR T S 10 R bR e 7-5
RESCIVOIIS v vonesonssmmnnssnssns ivs st s 5745788657 53 W80 505 54 H 408 T4 044050 S TN T S0 FHE S04 T SR8 § 004 B EF RO TEREAR S P ot 4T e 7-6
Water Master PLArn Map................cc.ccvimioiniieiiiiiiei ittt 7-7
B, 0 SCITBIULE cv0551ssrsssusasssssresersssssesssssessgoogesessscssasantssueoessssemesseoss aassumasa s es sy s 5350 S5 RASES T3 7-8
4, 0 FUNDING scssisvisvossvmmisssisnsveisesiasssssss s pvsssussssssssmssmassss SO PO TP PPPPRPIOS 7-8
(52721 2| A Pl B R e P TR — 7-8
Funding with General Obligation BONGS:...................cccccoiiiiiiiiiiiiiiiii 7-10
Grant / LOAN FURGING ............c.ccooeiiiiieiiieiietet et 7-11
Project Funding PacKGZE «.visvnssssrinsssmsnsm s s easississssssss s oasus s svasssasss sosmsmsussus st sovswes sxeiasoson snssnoss 7-13
Other FUnding POSSIDILITIES .......co.cvvereieeneiiensiisiissisiniisisisesssss e stassssstssssissessssssssientassississssssinss 7-14
IMPIEIMERIGLION ... 7-16

ii
Molalla Water Master Plan



3-1
3-2
3-3
3-4
3-5

4-1
4-2
43
4.4
5-1
6-1
6-2
7-1
7-2

1-1
1-2
2-2
3-1
3-2
5-1
6-1
6-2

LIST OF TABLES

Base monthly water rates

1995/96 water budget summary

Molalla River raw water turbidity

Water intake pumps

Estimated transmission pipeline travel times
Measure fire flows ’

Water production data

Top 10 water users, 1995

Estimated unaccounted-for water

Water demand projections '
Additional surface water rights and the Molalla River
Upgrades to existing water system
Upgrades for the future water system
Construction cost ‘

CIP - Capital improvement plan

LIST OF FIGURES

Glad tidings groundwater limited area
Willamette basin groundwater limited areas
Population projections

Existing water system

Site map

Ground water sources

Water system model

Upgrades to the existing water system
Upgrades for the future water system

Page No.
3-5
3-6
3-6

3-13
3-18
4-1
4-3

4.5
5-4
6-7
6-8

7-8

Page No.



LIST OF APPENDICES

APPENDIX A - Common Abbreviations

APPENDIX B - Cybernet Results

APPENDIX C - Example Backwash NPDES Permit

APPENDIX D - Newspapaer Articles

APPENDIX E - Minimum Raw Water Sampling Requirements and Recent Analyticals
APPENDIX F - Well Logs '

APPENDIX G - Water Rights
APPENDIX H - Trout Creek Flow Records



ACKNOWLEDGEMENT

The consulting team gratefully acknowledges the assistance and cooperation of
Dean Madison, Director of Public Works and Keith Stiglbauer in the preparation
of this water master plan. They provided needed background information and
new data required to prepare the plan. This information was provided on a
timely basis and met our needs fully. The support of the City Administrator and
City Council is gratefully appreciated.




CHAPTER 1 - INTRODUCTION

1.0 OVERVIEW
The City of Molalla is currently experiencing significant growth. Following are
some examples of and reasons for the growth:

o Based on an article in the Oregonian newspaper printed on December 17, 1995,
45 new families moved to Molalla in September through November, 1995, which
is an estimated increase in population of 3.4 percent (based on a base population
0f'4,000) in a three month period.

o Presently there are enough residential development projects approved to increase
the population 65 percent when they are completed and occupied.

o Based on the projections of this study, the population could potentially increase
threefold in the next twenty years.

o Molalla is close to Portland and has maintained the quality, rural lifestyle that
many people desire. Additionally, Molalla housing prices are more affordable
than in the metropolitan area. '

A reliable water supply is critical t.o the growth of a community. Based on the
projected growth, the existing Molalla water supply will not meet the future residential
needs, let alone any heavy industrial or commercial users. The water right currently in
use on the Molalla River is fully appropriated during peak summer usage, and the water
treatment plant currently operates at peak capacity. During the large wind storm in
December, 1995, the City was without power for two days. The reservoirs dropped to
levels that raised concerns about adequate potable supplies and fighting fires. Based on
this emergency, it was clear that the water supply system was barely capable of meeting
the current needs, let alone the future growth. A water system méster plan is important to
help the City prepare for growth. The most recent water system master plan is over 15
years old, and has nearly reached its design life. Therefore, the City determined that a
complete water system master plan must be completed to help prepare for the expected
growth.

The purpose of this water system master plan is to:

1-1
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Provide the City with an updated description of the existing water supply,
treatment and distribution systems.

Prepare a plan for expansion of these facilities to meet expected growth for the
next 20 years.

In addition, the concept of watershed management for protection of waters

supplies will be briefly examined, and recommendations will be provided for City action.

Specifically, this report will provide the following:

Update the population projections for the City of Molalla.
Collect and analyze recent water usage records and project future water demand.
Evaluate future water supplies, including surface and ground water sources.

Review existing storage facilities and project future storage needs, including
locations and quantities. ‘

Review the treatment capabilities for present and future needs, and as related to
future water supplies.

Review the existing distribution system, including projecting peak water demands
and fire flow requirements.

Project the needed future expansion of the water supply system.
Evaluate the hydraulic capabilities of the existing and future systems.

Develop a capital improvements plan to guide the City in upgrading and repairing
the entire water system.

Water purveyors are continually faced with new regulations and controls in

providing water in adequate quality and quantity. Water purveyors must control the

quality of the water supply to the requirements of the Safe Drinking Water Act (SDWA),

which is enforced by the Oregon Health Division (OHD). Another state agency, the

Oregon Water Resources Department (OWRD) controls the quantity of water available.

The general factors regulated by the OHD and the OWRD that will affect this plan are

discussed below. The remainder of the plan will focus on the specific components of the

planning process, finishing with the conclusions and recommendations of the study.

1-2
Molalla Water Master Plan



Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) and the 1986 Amendments have had far-

reaching effects on public water purveyors. The SDWA established comprehensive

regulations and standards for drinking water quality. Water quality standards have been

established through the primary and secondary standards (as defined below), and are

based on maximum contaminant levels (MCL’s).

Primary standards regulate contaminants demonstrated to cause serious health
problems to humans.

Secondary standards regulate contaminants that may be a nuisance to the
consumer at high concentrations.

The 1986 amendments to the SDWA reflect the increased awareness of the

potential threat facing groundwater resources and surface water users, and include:

Wellhead protection, where States are required to develop programs for protecting
areas around wells supplying public drinking water systems from contamination
that endanger the public health. States were given three years to develop these
programs, which Oregon has completed.

Provisions for developing criteria for filtration of surface water supplies.

Provisions for specifying criteria for disinfection of both surface and certain
groundwater supplies.

Requirements that the EPA regulate numerous new contaminants, with the list
expanded with 25 new contaminants every three years.

The SDWA and Oregon Health Division (OHD) regulations will be considered in

detail in this master plan to assure the City that implementation of the plan will not be in

conflict with any known upcoming provisions of the act. The most important aspects of

the act that will affect this plan include:

Well Head Protection - The State and Federal governments have recently
adopted tighter standards for well head protection, which are now being
implemented. One of the new requirements is for protection of a much larger
radius around wells than had been specified in the past. As this plan will consider
wells as an option for future water supply, these regulations are very relevant.

1-3
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° Surface water - In researching groundwater supplies, each source must be
evaluated to ensure there is no direct connection to surface water. Groundwater
under the direct influence of surface water requires much more elaborate
treatment, and the water rights are much more difficult to obtain. Wells
withdrawing from aquifers below 100 feet are usually safe from the impacts of
surface water if they are separated by an impermeable geologic soil layer above
the aquifer.

° Well water quality will be considered in increasing detail in the coming years.
Improved disinfection may be required on some wells, and filtration may become
an issue. Iron, manganese, and sulfur are secondary contaminants, and should be
avoided, if possible, as treatment of these contaminants is possible, but quite
difficult at individual well sites.

° Increased Testing Requirements - Increasing refinements in surface water
contaminant testing and requirements.

Oregon Water Resources Department _

The OWRD regulates the use of both surface and groundwater throughout the
state. Over the years, they have begun exercising greater control of water use through
closer scrutiny of water rights. In the Willamette Basin Section of the Oregon Water
Management Plan, new policies and procedures have been enacted to control the use and
allocation of both water sources. In general, groundwater rights are much easier to obtain
than surface water rights. However, new stricter controls over groundwater resources, in
addition to previously established controls on surface water resources, will greatly impact

the City’s ability to acquire both new water supplies.

Limited Groundwater Areas - The Willamette Basin Program of the OWRD’s
administrative rules identify a number of specific areas around thé state which are
designated “limited groundwater areas”. New wells may be prohibited in these areas, or
if wells have been drilled, the state can have them taken out of service if the withdrawal is
impacting earlier users. The groundwater basin south of Molalla is designated as a

limited groundwater area, and is formally known as the Glad Tidings Groundwater

Limited Area (see Figures 1-1 and 1-2).
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Surface Water - Water rights have long been used to control the withdrawal of surface
water for municipal or agricultural uses. The OWRD is charged with issuing and
controlling water rights. They also have extended the definition of surface water to
include shallow groundwater near rivers, as that water may be flowing parallel to or into

the river.

Water Supply Considerations - The OWRD currently has a backlog of water rights
applications with a waiting period of over two years before a new application will be
considered. The department no longer take applications out of order unless a municipal
user has a major emergency. These, and the other issues in this section, are pointed out
not to be discouraging, but to stress the importance of planning well in advance for the
water needs due the increasing difficulty in obtaining a suitable supply. To prepare the
City for future water needs, this plan will project the supply requirements for a 50 year
planning period, and recommendations will be made for obtaining ample rights for a long

term source.

2.0 SCOPE OF WORK

The intent of this report is to provide guidelines for improving the present water
system serving the area within the City limits, plus the added population that will result
from additional land annexation into the Urban Growth Boundary. Since waterworks
facilities are durable and long lasting, plans for improvement must consider the future
needs for at least a planning period of 20 years. Water supplies should be planned and
acquired to meet future needs for at least a 50 year period. This Water System Master
Plan will be developed for recommended improvements to the infrastructure for a 20-year
period (to 2016), while the water supply will be planned for the 50-year period (to 2046).

Following are the professional services that have been provided to complete this

water system master plan for Molalla.
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Task 1 - Project Plan

During the early stages of the project, the CONSULTANT prepares a project plan
consisting of the scope of work, a task budget, a task schedule, subconsultant agreements
and other information that will be of assistance to CONSULTANT in completing the

work.

Task 2 - Gather Data
The CONSULTANT shall secure available information to assist with the

preparation of the master plan. The CITY will assist with this effort by providing the
following information for the CONSULTANT's use during the life of this agreement:

e Comprehensive plan, land zoning and population data.
o Water usage information - both supply and consumption data. -

e Source information - Construction plans, well logs, test results, design capacities,
“As-built” plans, pump and controls data, power consumption information, etc.

e Distribution system information - any additional reports such as master plans, a
water system map, area service boundaries, system elevations, valve and meter
data, pressure reducer information, fire flow data, water test data, and any known
system deficiencies.

e Any existing mapping plus any mapping needs of the City.

The CONSULTANT will interview City staff and others to learn as much about

the condition and operation of the system as possible.

Task 3 - Evaluate Existing Facilities

The CONSULTANT shall review the data collected in Task 2 in detail. An
extensive on-site inspection of the entire system, including probable growth areas, will be
conducted. The CITY will provide the assistance of the Public Works Director to review
the system in the field and office, which will provide valuable information about the

system which is not available through a record search.
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The initial inspections will be made with the system on-line and in full operation.
If specific inspections are needed, individual components may be taken off-line for a

more detailed review.
The CONSULTANT will prepare the findings of the research and field evaluation

of the existing facilities for inclusion in the master plan.

Task 4 - Water Demand Projections

From the population and demand information available, the CONSULTANT will
identify existing average day demand and peak day demand, and project future demands
through the 20-year and 50-year planning periods. Land use zoning and planned priority
growth areas within the City will be taken into consideration. The City's input will be
requested such that these projections will be the best estimate of the combined efforts of

the CONSULTANT and the CITY. Outside users will be considered in these projections.

Task 5 - Evaluate Water Supply and Treatment

Water Supply Expansion
Additional water supply is the key issue in preparing this study. The

CONSULTANT will review the existing water rights on the Molalla River and examine
the water quality, considering the new rules adopted by the federal and state
governments. Factors affecting the future water supply will be:

e Available water rights,
e Potential for adding rights, and

e The cost-effectiveness of transmitting the water from the treatment plant to the City’s
water distribution system.

Alternate supplies will be considered if they appear reasonable, and if the costs

are more advantageous to the rate payers.

Well Head Protection. As wells may be considered for future water supply, well head

protection will be considered in this plan. The Oregon Department of Environmental
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Quality (DEQ) has established a voluntary wellhead protection program (WHP) under the
requirements set forth in the 1986 Amendments to the Federal Safe Drinking Water Act
(SDWA) and the Oregon Ground Water Protection Act of 1989. The overall objective of
the DEQ program is to protect groundwater resources that are relied upon for drinking
water.

A previous water system plan indicated that a future well field southwest of the
city had been considered for expanding the City water supply, although this area may lie
within the “limited groundwater area”. The well head protection program will only
impact Molalla if additional supply by the use of wells is considered in the master plan.
The existing source from the Molalla River will be continued and possibly expanded

unless restricted by water rights, river water quality, or cost of transmission.

New Source Water Quality

Each potential water source may have a water treatment requirement. All surface
water, plus ground water which can become classified as surface water, must have some
amount of treatment. Many approaches to treatment are possible depending upon the
particular pollutants to be removed. The SDWA and rules of the DEQ and the OHD
apply an ever tightening set of regulationé for water purveyors. Following are some of
the issues to be considered:

o Surface Water Treatment Rule

e Removal of Pathogens -

e Disinfection and disinfection by-products

e Corrosion and lead contamination

o Disposal of waste solids and removed contaminants

o Additional constituents that may be regulated in the future

The Consultant will develop a plan of action under this task in conjunction with

evaluation of sources. A cost estimate will be developed for various treatment
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alternatives required to meet the regulated contaminant levels, and a recommended

alternative will be presented.

Task 6 - Develop Distribution System Hydraulic Analysis Model

A mathematical model of the City's water system has been developed for
computerized hydraulic analysis. The CYBERNET program was selected for modeling
due to its ability to integrate with AutoCAD.

Once the model is developed and utilized in this master plan, it will be retained by
the Consultant for future use if needed. As an example, in the future a large user may be
considering location in Molalla. The model can be used to determine the impact of the

user on the overall system.

Task 7 - Evaluate the Existing Distribution System

Using the model prepared in Task 6, the Consultant will evaluate the existing
water system with regard to meeting the existing water demands. Hydrant flow tests will
be used to calibrate the model. The computer model will be used to analyze the
following system characteristics:

e Maximum pipeline flow velocities

e Excessive pipeline head loss

o Service pressure during peak flow periods

o Maximum static pressures

e Reservoir storage adequacy

o Fire flow capabilities during maximum day system demands
o Reservoir refill rates

The results of the modeling analysis will help define any existing system

problems with the existing system. Specific improvements can be considered to improve
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service to the users or to improve fire protection. These improvements will be considered

after the future system demands are applied in Task 8.

Task 8 - Evaluate the Future System

Once the hydraulic system model has been developed, calibrated and deficiencies
identified within the existing system, recommended improvements will be input into the
model to finalize a plan for future upgrades. Evaluation of the future water system will
be dependent upon the location and capacity of the new water source(s). Currently the
system is supplied by three transmission mains (14-inch, 10-inch and 8-inch). If a major
new supply is provided, or if thé existing supply is expanded significantly, the
transmission lines may need to be upgraded.

In this task, water source alternatives will also be defined and evaluated. After
initial screening, the final alternatives will receive estimated costs and cost effective
analysis considering the time value of operation and maintenance costs for each source.
The lowest cost alternative which meets the City's long term needs will be selected. All
options will be reviewed with the City before proceeding.

With the new source identified, the model will be expanded to consider projected
growth over the 20 year planning period. The model will be modified to reflect the future
service areas and other anticipated changes resulting from 20 years of growth. Through
the computer modeling work, system needs will be identified and a specific prioritized

list of projects will be produced.

Task 9 - Develop a Capital Improvement Plan

The analysis and modeling from the previous tasks will result in a list of
recommended projects. Within the Capital Improvement Program (CIP), these projects
will be brought together into an implementation package. Projects will be assembled into
a prioritized list which will be formatted in two phases - the first five years and the
remaining fifteen years, The projects will be defined and project costs will be provided.

Within the CIP, recommendations will also be provided for funding the listed projects.

1-10
Molalla Water Master Plan



Task 10 - Maintenance

Through the research in developing this plan, the project team will become quite
familiar with the operation and maintenance of the system, and it may be possible to
assist the maintenance staff and the rate payers by suggesting approaches to preventive
maintenance or other procedures to improve the cost effectiveness of the operation and
maintenance being accomplished. It is possible that increased maintenance funding will
also be recommended to allow a level of maintenance which will save the rate payers

money in the long run or improve their service.

Task 11 - Implementation

Within the final chapter of the plan, all of the recommended actions will be
summarized. The CIP will be presented with the respective costs, funding suggestions
will be provided and a schedule of recommended actions will be listed. The intent of this
chapter is to provide specific direction to the staff and City Council for completing the
work outlined in the plan. The study team is prepared to create the design documents,
assist with construction observation and administer the implementation of these projects

if requested.
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CHAPTER 2 - PLANNING AREA DESCRIPTION

1.0 PHYSICAL CHARACTERISTICS
General

The City of Molalla is situated in northwestern Oregon near the Molalla River in
Clackamas County. It is positioned 14 miles south of Oregon City on Highway 213, 25
miles northeast of Salem, and 18 miles east of I-5 at Woodburn.

Molalla was settled and farmed in 1840 but was not formally incorporated as a
city until 1913 when the railroad came to town and the first Molalla Buckeroo was held.
Molalla was named after a small Indian tribe which lived in the area. The center of the
town was the intersection of two well used pioneer trails. The town begaﬁ to grow in

1856 with the construction of a school and general store.

Topography

The urban growth boundary of the City is located on level to gently sloping land
with the city center at elevation 365 feet. Elevations within the city range from 365 feet
to a high of 374 feet. Ground slopes range from flat to 10 percent. Creamery Creek
flows diagonally across the city from the southeast to the northwest, and drains into the
Molalla River several miles outside the study area.

Bear Creek is located mostly outside the city limits in the southern portion of the
study area and flows generally to the northwest. It eventually flows into the Pudding
River. The urbanizing area is separated from the agricultural area on the west by
Highway 213.

Lands surrounding Molalla are predominately used for agricultural purposes.
Significant stands of timber are located nearby to the east in the Cascade Mountain

foothills.

Geology
The Molalla area is predominately characterized by alluvial silt deposits of the

Concord-Clackamas-Amity and Briedwell Associations. These soils have high seasonal
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water tables and a depth to hard rock of 20 to 40 inches or more. These soils, although
classified as silts, contain areas of clay, gravel or loam. All of these soils are somewhat
poorly drained. Septic tank limitations in the area are classified as moderate to severe.
The soils however are classified as having fair stability for building sites with slight to
moderate restrictions. Soils within the study area contain the following classifications:

e Wapato Silty Clay Loam
e Amity Silt Loam

e Dayton Silt Loam

e (lackamas Silt Loam

e Huyberly Silt Loam

e Aloha Silt Loam

e Briedwell Silt Loam

Natural Hazards
Because of the relatively flat topography within the study area, there are no

significant natural hazards to be considered in developing the community.

Water Resources

Historically, groundwater has been a most economic source of water supply.
However, due to the characteristics of the area in and around Molalla, groundwater has
been an elusive and somewhat uncertain resource. Finding groundwater is not enough; it
must be found in sufficient quantity and quality to be of substantial value as a municipal
water supply. During the 20" century, Molalla has met the growing needs of the
municipal water users by withdrawing, treating and distributing water from the Molalla
River, and Trout Creek, which is a tributary of the Molalla River. The water is of
excellent quality, however, the supply is limited and existing water rights by other users

further limits the City’s use of this source. Although the City must pursue additional
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rights on the Molalla River, groundwater is the only reasonable alternative source to the
river.

The City of Molalla lies in the northeast section of the Molalla-Salem Slope area.
This area lies along the eastern side of the northern Willamette Valley and extends
eastward into the foothills of the Cascade Range. The wells located in the Molalla area
tap a variety of rock units and generally yield small to modest quantities of water. Due to
the composition of these formations, the water-bearing characteristics of these units vary
with location.

The availability of groundwater in the Molalla area is dependent upon geologic
formations, which are complex in places and thus groundwater development involves
significant risk. While some wells yield water of medium to high quality, others yield
water that is relative hard with iron and manganese. Chemical analysis of these
groundwaters frequently show concentrations of some élements that exceed the limits
recommended by the U.S. Public Health Service and the Oregon Health Division.

The best source of information concerning groundwater is the existing wells.
Since the early 1950’s, well drillers have been required to submit “well logs” to the
office of the State Engineer. These logs are now received and cataloged by the State
Department of Water Resources. These logs contain information concerning the location
of the well, the depth, the yield and the various geologic léyers penetrated during drilling.
The logs now also contain depths of the aquifers encountered in the drilling of the well.

A review of the well logs for the area substantiates the geological findings. Most
of the high yield wells in the Molalla-Salem Slope area aré located apbroximately 10
miles southwest of Molalla near Mt. Angel. Wells in this area have reported yields to
700 gallons per minute (gpm). The majority of the wells in the vicinity of Molalla are
low yielding, with capacities less than 90 gpm. There is one exception to this general
rule. The aquifer located to the northwest of the city at the edge of the urban boundary
(and to the north) is a high producing aquifer with many producing wells of 700 gpm.

The aquifer at the northwest edge of the urban area has thé potential to become a
second water source for the city. A number of wells are now producing flows of 500 to

700 gpm with reasonable drawdown. The potential exists for many more such wells.
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Water can be found in this aquifer below confining layers of clay soil. This reduces the
potential for surface water impacts to this source. This source will be addressed later in
this plan, however, a detailed hydrogeological investigation is needed before the city
invests too deeply in the assumption that this source will meet the City’s growing need

for water.

Land Use Planning

As with other cities in Oregon, Molalla has a detailed comprehensive land use
plan which was published in 1985. The comprehensive plan is implemented by the City’s
zone code and other plans and ordinances. The City is primarily zoned residential with a
downtown commercial center and an industrial area in the southwest part of the urban
area. Wood products mills are the largest industries in Molalla, however, significant
industrial land exists for diversified industrial growth in the future. There are no
designated flood plains in Molalla, but Bear Creek lies within the urban growth boundary.
Bear Creek has a flood plain which has never been defined, as it was outside the
corporate limits when the Corps of Engineers last mapped flood plains in Oregon. Bear
Creek should be studied in the near future as annexations will bring it within the city

within the next few years. See Figure 2-1 for the Molalla Comprehensive Plan map.

Population Analysis

To properly design and size each element of a water system, the service
population must be designated. The population is impacfed by the design period and the
area to be covered by the system. The major objective of a design population for this plan
is to provide a basis for predicting the future water usage by the City. The water usage
dictates the size of the water treatment plant, the amount of storage required, and the
sizing of the distribution lines. The entire water system will be designed for a 20 year
population projection to the year 2016, and the water supply will be developed for a 50
year population projection to the year 2046. Major factors that influence the growth
projections in this study include:

e The past and current growth rates.
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e Growth in the surrounding communities and other similar areas, including the
suburbs of the Portland Metropolitan area.

e Highway access to the City.
e Previous population projections by City staff.

e Available land to develop.

In general, northwest Oregon is experiencing strong growth with a healthy
economy. The strongest growth is within the Portland metro area, plus the fringes,
including Molalla. Many communities around the metro area are currently experiencing
overflow from Portland, with people willing to commute longer to gain a better quality of
living. Molalla fits this description, as current growth suggests, and the excellent access
to Portland via Highway 213 should lead to increased growth in the future.

To predict future populations, it is necessary to consider current and past growth
trends in the area. Molalla is currently experiencing significant development of land
within the Urban Growth Boundary (UGB). Figure 2-2 shows the past growth trends for

the city. Items of interest from the graph and the current City developmeﬂt include:

e The yearly growth rate in Molalla has increased at a rate ranging from zero to
nearly thirteen percent over the last thirty years.

e The population has increased at average annual growth rate of 5 percent over
the past 30 years.

e Growth has been relatively significant in this decade. Population increases
since 1990 have ranged from no growth in 1991, to 3.8 percent growth 1993,
to 12.9 percent growth in 1990.

e The City currently has approved the development of approximately 800 single
family lots. This will equate to approximately 2,400 more people within the
UGB once the land is completely developed and occupied (assuming 3 people
per single family dwelling). This represents a 60 percent population increase
over the 6 to 10 years required to complete this growth.

As shown in Figure 2-2, the growth rate has increased appreciably over the last

several years, but it would not be proper to extrapolate this curve to find the design
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populations, since the present UGB could not absorb the growth. Initially, infilling will
fill the undeveloped land withiﬁ the City limits. Remaining areas within the urban
growth boundary will then be annexed to the City and developed. Once the UGB is fully
developed, neighborhoods will be redeveloped to greater densities. This process will take
several decades to develop, but could occur within the 50-year water source planning
period. Within this longer planning period, an expansion of the UGB may occur to
accommodate the demand for housing.

Based on these concepts and the available population data, population predictions
have been developed. It must be kept .in mind that this growth is very dependent on
future City annexation. From Figﬁre 2-2, a low growth 2016 population (3% annual
growth rate) would be 7,441, and a high growth population (5% annual) would be 11,144.
Based on historical data, current development, and discussions with the City, the high
growth figure for 20-year facilities planning is certainly a reasonable figure for Molalla.
The population estimate for the year 2046 (water source planning) is more of a guess than
the 20-year projection due to the significantly longer ‘time span. However, based on past
growth, evaluation of available land to develop within the UGB, and discussions with the
City on future annexation expectations, moderate to relatively high growth can be
expected. For this master plan, the following population projections will be used.

e A growth rate of 5 percent, with a resultant population of 11,144 in the year
2016, will be used for developing a plan to upgrade the water system
infrastructure.

e A more moderate growth rate of 4 percent, with a resultant population of
29,564 in the year 2046, will be used to project the future water supply needs.

Industrial development has not been significant recently, nor has it been in the
past, with one exception - the Avison lumber mill. The City does not have large tracts of
open land zoned for industrial develoﬁment that are not currently occupied. Additionally,
the City does not have the available water supply to allow any industries with high water
needs. Therefore, these population projections do not include any major industrial
growth. The industrial water use is expected to grow with the population at the same

ratio as industrial use to current population.
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CHAPTER 3 - THE EXISTING SYSTEM

1.0 BACKGROUND

Initial construction of the City of Molalla’s water system occurred over 80 years
ago. A basic distribution syétem within the City was constructed around 1914, at which
time water was obtained from wells, and was constructed primarily of wood and steel
pipelines. Over the years, the City’s network of distribution pipelines, or grid, has been
expanded to service the growth as it occurred.

In 1921, the City developed a water intake on Trout Creek, a tributary of the
Molalla River, and acquired a water right for 4.0 cfs. A diversion dam was constructed
on Trout Creek approximately 6.5 miles southeast of town, at an elevation such that the
water could be supplied to the City by gravity, and the City constructed a 6-inch
transmission line to a storage tank near the current water treatment plant. Also, a new
transmission line was constructed to supply the City grid at this time.

In 1954, the City acquired a water right on the Molalla. River and constructed a
new intake structure, and the Trout Creek water intake and the 6-inch transmission line
were abandoned. A new 0.6 million gallon (MG) storage tank was constructed above the
river where the current water treatment plant is located. Eight- and ten-inch diameter
transmission lines were constructed from the reservoir site to the City distribution grid.
No treatment had yet been required.

In 1973, a water system study was prepared by Clark and Groff Engineers, Inc.,
which included recommendations that the City construct a new 2.0 mgd water treatment
plant and 1.2 million gallon water reservoir adjacent to the 0.6 million gallon reservoir.
The recommendations also included installing a new 14-inch transmission line to the
City, in addition to the existing 8-inch and 10-inch transmission lines. The new 1.2 MG
reservoir was constructed in 1976, and the 0.6 MG reservoir was taken out of service for
health concerns. The treatment plant was compléted in 1977. The 14-inch transmission
line was also constructed. In 1981, a water system evaluation was performed by Westech
Engineering, Inc. This study focused on improvements to the water distribution and

storage systems. The study also concluded that groundwater would be a viable option for
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additional supply in the future, but that the option should be investigated in more detail,
and urged the City to develop plans for locating additional water supplies.
Recommendations of the study included eleven improvement projects, including
installation of a well and a storage tank located southwest of the City, which lies near the
Glad Tidings Groundwater Limited Area. Seven of the eleven improvements have been
completed to date. ‘

In 1983, the existing 0.6 million gallon reservoir was retro-fitted with a floating
fabric cover, which increased the City"s overall total storage capacity to 1.8 million
gallons. |

In 1993, a new water intake structure was constructed on the Molalla River to
replace the aging 1954 intake structure. The new structure was constructed on the bank
of the main channel, whereas the old structure was in a dredged channel off the river.
Two separate intakes were constructed, one a perforated underdrain within the river, and
the other an open channel intake located on the bank of the river. Raw water was
collected in a wet well and pumped to the treatment plant through a 16-inch diameter
pipeline. This new structure was damaged irreparably by floating debris during the major
flood in February 1996, and replacement of the system is underway.

Different portions of the water transmission and distribution lines have been
upgraded over the years. However, no significant work has been completed on the
treatment plant or storage system since 1983. A large diameter pipeline (combination of
14-inch and 12-inch, with some interspersed 10-inch) nearly circles the City, providing
the beginning of a good backbone for supplying the current domestic and fire flow needs.
Some strengthening of the distribution grid will be required to accommodate the

estimated 280 percent population increase projected for the 20-year planning period.

2.0 WATER RIGHTS
The City currently has two water rights, both for surface water sources, as
follows: .

e A 4.0 cfs (2.6 mgd) water right on Trout Creek, a tributary of the Molalla
River, upstream of the current intake.
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e A 3.0 cfs (1.95 mgd) water right on the Molalla River.

The City obtained the Trout Creek water right through the Oregon Water
Resource Department, and the permit number is 4980, with a priority date of March 11,
1921. The water right was discontinued as a municipal supply in 1954, when the City
acquired a new right on the Molalla River.

Currently, the Molalla River water right is used as the City’s sole source of water.
The permit number is 23158, with a priority date August 17, 1954. Over the years, the
City applied to the OWRD for extension of time limits in which to complete the
construction and make complete application of the 3.0 cfs, a requirement of the OWRD to
generally ensure that the water is being put to beneficial use. In 1985, the City submitted
a “Notice of Complete Application of Water to a Bfaneﬁcial Use” and a “Notice of
Completion of Construction” to the OWRD, stating that they were now using the
complete 3.0 cfs. In 1988, the OWRD began requiring that all water rights holders begin
submitting annual reports of water use. As a result of this new rule, the OWRD
determined that the City actually was not using the complete 3.0 cfs, and had
inadvertently submitted applications to the contrary. The .City then submitted an
application for another time extension, and was granted an extension until October 1,
1995.

In December, 1989, the City éubmitted an application. to transfer the Trout Creek
water right downstream to the location of their Molalla River water right. In their review
of the application, the OWRD was concerned there was not enough water in the creek to
satisfy the right. They required the City to install a stream gauging station on the creek to
monitor low level summer flows for a period of five years and determine the actual
amount of water évailable. The station was set up in 1992, and data collected to date is
included in Appendix H.

We have reviewed the gauging records collected to date. Portions of the summer
of 1992 were collected, and somé records in 1993 and 1994 were also collected.

However, summer 1995 has the most data. The measured flows during May through
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September 1995 ranged from 5.0 cfs to over 20 cfs, but the records are not complete for
each month. Also, average rainfall for this period was above normal. The data from
1992 is mostly for June, and the flows ranged from 3.2 cfs to over 8.0 cfs. This period
was much dryer than 1994 and 1995, and is probably more representative of the low
flows in the creek.

Based on discussions with the OWRD, the City will have two options for use of
the Trout Creek water right when the data record is complete:

1. The City can maintain the stream gauge at the existing diversion point, and the
OWRD will allow the City to use the available water at that location up to 4
cfs.

2. The City can choose not to maintain a permanent gauge on the creek, and the
OWRD will grant the City a set quantity of water in the transfer, based on
flow records obtained from the gauging station. The transfer would likely be
significantly less than 4 cfs.

Whatever water the City can transfer will be a considerable help in meeting future
needs. Water demand in the summer has currently reached 3.0 cfs (approximately 2.0
mgd, which is also the maximum capacity of the existing WTP). Based on the population
projections (Chapter 2) and water demand projections (Chapter 4), the City will use the
remainder of its 4.0 cfs Trout Creek water right within the next 20 to 30 years. The city
must therefore begin the process of acquiring surface or ground water rights to provide

for future demand.

3.0 WATER RECORDS
System Map .

The City has a number of partially updated base maps of the water system. The
two primary maps include one that was developed with the 1981 water system study, and
another that was developed by the city in 1983. Using these maps and historical
construction drawings, a comprehensive map of the City’s system was developed, as

shown in Figure 3-1.
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Flow Records

The City maintains excellent daily records of the water produced and processed at
the water treatment plant, and limited water usage records at City Hall. Data from these

records was used in evaluating current demands and future water supply needs.

Meter Reading and User Rates

Water service meters are read by City staff and customers are billed on a monthly
basis. The monthly usage rate for 100 cubic feet of water is $1.16 for in-city customers,

and $1.71 for extraterritorial customers, plus an additional rate which is based on the type

of service, as follows:

Table 3-1: Base Monthly Water Rates

Meter Size Monthly Fee
5/8 to ¥% inch $7.00
1 inch $9.45
1-1/2 inch $12.50
2 inch $17.40

Water system deVeloprnent charges (SDCs) are currently $1,040. The SDC rates
are comparable with many other cities in the valley, but the user rates are 20 to 40 percent

of the rates of cities that have completed recent upgrades to their systems.
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Water Budget
The water budget for fiscal year 1995/1996 is given in Table 3-2.

Table 3-2: 1995/96 Water Budget Summary

Annual Budget | Total Budget
REVENUE Budget Carryover $49,400
Monthly User Fees $370,000
Service Connections $18,000
Interest . $1,000
Miscellaneous $100
$438,500
EXPENDITURES Personnel Services $174,408
Materials and Services $98,300
Equipment $12,000
Water Main Constr. $15,000
Bonded Debt Fund $55,000
Equipment Recovery $10,000
General Fund $7,000
Water System Expense Fund $66,792
$438,500
WATER DEBT Water Bond $81,200
WATER RESERVE | Water System Expansion Fund $223,166
FUNDS
Water Capital Improvement $78,900
Fund

40 WATER SOURCE
Water Quality

As discussed in section 2.0 of this chapter, the City of Molalla’s water system is
currently supplied by water from the Molalla River. In general, water quality in the
Molalla River is very high. However, there are two general exceptions. During the first
winter rains, the color and turbidity in the river increases, but returns to normal quickly.
Also, during heavier rainfall, the river carries excess sediment, increasing the turbidity in
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the raw water.  Average seasonal turbidities are shown in Table 3-3. Peak winter

turbidities can exceed 30 NTU.

Table 3-3: Molalla River Raw Water Turbidity

Period Turbidity (NTU)
Summer 04tol.5
Winter 0.7 to 10.0

The Molalla River water also is a high quality source beyond turbidity and color
issues. The Safe Drinking Water Act requires that public water purveyors test for a
number of potential pollutants, including inorganics, nitrates, asbestos, synthetic
organics, unregulated SOCs, volatile organics, THMs, and other constituents. Based on
recent City records, the raw water quality in the Molalla River meets all requirements for
municipal water supply. See Appendix E for a complete list of testing requirements as
well as recent analytical testing data. From a water quality perspective, the Molalla River

is a very good source, and will likely continue as one in the future.

50 RAW WATER INTAKE

The water intake facility was destroyed during the flooding in February 1996. A
new intake facility was designed, further away from the river, and construction was to be
completed in the fall of 1996. The new intake facility has an estimated capacity of 8.0
mgd. No detailed information was available on the new facility during the completion of
this plan, since the design waé occurring concurrent with this plan.

Following is a description of the original system. This discussion is pertinent,
since the original intake pumps were to be re-used in the new intake facility. The Molalla
River intake facility had two separate intake options:

e A filter bed installed beneath the river, set perpendicular to the flow and

complete with a 16-inch diameter collection pipe/screen, and

e A gravity intake set against the river bank, complete with two 57-inch by 38-
inch corrugated arch intake pipes set side by side and protected with an
inclined bar screen.
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Raw water was collected in a wet well set below a pump station on the bank of the
river. The pump station was equipped with three pumps with the capabilities as given in

Table 3-4.
Table 3-4: Water Intake Pumps

Pump Number | Motor Size | Capacity
1 40 HP 450 gpm
2 75 HP 1,000 gpm
3 100 HP 1,440 gpm

The pumps delivered the water through a 16-inch pipeline to the water treatment
plant located on a ridge above the river. The water intake facility was sized to handle
substantial growth. The velocity in the 16-inch pipeline at the WTP’s peak capacity of
1400 gpm is approximately 2.2 fps, well under the maximum recommended velocity of
5.0 fps. At a velocity of 5.0 fps, the capacity in the 16-inch pipeline is approximately
3100 gpm (4.6 mgd or 7.1 cfs), which exceeds the estimated peak flow of 6.65 cfs for the
year 2016.

6.0 WATER TREATMENT
General

This section describes the existing water treatment system, the current
performance as related to the OHD regulations, and recommended upgrades or
improvements to the existing system. The primary objective of water treatment is to take
raw water from the source and process it to assure that it is both safe for human

consumption and is aesthetically acceptable to the consumer.

OAR Requirements
Based on the current Oregon Administrative Rules (OAR) for water treatment, the
City must treat the raw water supplies from the Molalla River to the following minimum

levels:
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Per OAR 333-61-036 (4)(b)For systems using conventional filtration or direct
filtration, the turbidity level of representative samples of filtered water must
be less than or equal to 0.5 NTU in at least 95 percent of the measurements
taken each month, except that if the Division determines that the system is
capable of achieving at least 99.9 percent removal and/or inactivation of
Giardia lamblia cysts at some turbidity level higher than 0.5 NTU in at least
95 percent of the measurements taken each month, the Division may substitute
this higher turbidity limit for that system. However, in no case may the
Division approve a turbidity limit that allows more than 1 NTU in more than 5
percent of the samples taken each month.

The turbidity level of representative samples of filtered water must at no time
exceed 5 NTU, measured as specified in OAR 333-61-036 (4)(b).

Disinfection requirements for systems with filtration are as follows:

(a) The disinfection treatment must be sufficient to ensure that the
total treatment processes of that system achieve at least a 3-log
(99.9%) inactivation and/or removal of Giardia lamblia cysts and
at least a 4-log (99.99%) inactivation and/or removal of viruses as
determined by the Division. '

(b) The residual disinfectant concentration in the water entering the
distribution system cannot be less than 0.2 mg/l for more than 4
hours, per OAR 333-61-036(4)(b)(B),

(c) The residual disinfectant concentration in the distribution system,
measured as total chlorine, combined chlorine, or chlorine dioxide,
cannot be undetectable in more than 5 percent of the samples each
month, for any two consecutive months that the system serves
water to the public, per OAR 333-61-036(4)(b)(C)

Existing Water Treatment Plant

The existing water treatment plant (WTP), constructed in 1977, is a conventional

packaged filtration plant manufactured by Environmental Conditioners, Inc. (ECI), of
Vancouver, Washington. Raw water is filtered and chlorinated at the water treatment
plant, and then is pumped either to the City through separate 8-, 10- and 14-inch
pipelines, or into two water reservoirs (1.2 million gallons and 0.6 million gallons),

depending on the system demands. It continues to perform very well in providing a
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quality water supply to the City. The facility is located on a ridge above the Molalla
River east of town (see Figure 3-2). The WTP consists of the following features:
e DPretreatment, in the form of a static in-line mixer, a circular, baffled
coagulation basin, and 60-degree tube settlers.
e A mixed-media filter unit.

e Two ponds for backwash discharge.

There are two separate treatment trains, with the exception of the common
coagulation basin, each capable of processing up to 1.0 mgd. Alum is added at the in-line
mixer to aid coagulation. When this plan started, the WTP operators were using a cationic
polymer (NALCO 8102) as a filter aid, at dosing at 0.3 to 0.5 ppm. Generally, cationic
polymers are used as coagulant aides, and anionic polymers as filter aides. Filter aides
increase the media’s properties of attracting the floc particles to adhere to the media. The
operators have since switched filter aides, and are now using an anionic polymer (NS
6001), dosing at 0.10 to 0.25 ppm. The filter aid is added in the third chamber of the
flocculation basin. Chlorine gas is used for disinfection. Influent and Effluent turbidities

are monitored automatically, and recorded on chart recorders.

Pretreatment

The in-line static mixer is located upstream of the flocculation basin to induce
coagulation, and alum is added upstream of the mixer as a coagulant aid. The treatment
plant operator has been getting adequate mixing with the existing rapid mixer, but overall
the mixer will provide variable mixing intensity as a function of plant production (poor
mixing occurs at low plant flows). To improve the mixing efficiency, the existing mixer
should be replaced with an in-line mechanical blender or jet-injection type mixer. Either
would provide the consistent mixing regardless of flow. To prepare for future WTP
upgrades, any upgrades to the mixer should be planned such that one common mixer
would be utilized for all treatment trains.

Following coagulation, water enters a flocculation basin, which is a 23-foot, 11-
inch diameter baffled, 4-chambered flocculation basin. Water is mixed hydraulically
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through a series of baffles that force the water to flow vertically up and down between
each chamber through mixing elbows. The force of the water discharging through the
elbows causes a fountain effect which gently mixes all of the water in the chamber. The
minor losses between compartments provides the tapered mixing required to form a
settleable floc. The flocculation tank provides a detention time of 30 minutes at full plant
capacity, which is adequate to build quality floc, but the mixing intensity is suspect. The
operators should consider running some benchscale tests to verify the flocculation
effectiveness, first measuring the headloss between compartments (tank water levels) to
assist in the tests.

The tube settlers appear to be in good condition. Each settling tank has an
effective surface area of 11-feet, 3-inches by 25-feet, 6-inches. At an average water
temperature of less than 40 degrees F, the loading rates are a little high at 2.46 gpm/sf
(recommended loading rates are 2.0 gpm/sf for water less than 40-degrees F, and 2.5

gpm/sf for water over 50-degrees F).

Filters
The filters are a mixed media design, with the following layering (in ascending
order):

e 12-iniches of #1 gravel.

e 4-inches of #2 gravel.

e 4-inches of #3 gravel.

e 3-inches of garnet gravel.
e 3-inches of garnet sand.
e 10-inches of silica sand.

18-inches of anthracite coal.

The filter media was most recently replaced in 1990.
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Overall, the filter is operating well, but has reached its design capacity based on
hydraulic loading rates. In general, the filter loading rate should not exceed 5.0 gpm/sf,
and for a design flow of 1.0 mgd for each filter, the current loading is estimated at 4.8
gpm/sf at full plant capacity. The OHD has pointed out that the WTP has a difficult time
meeting the health division goal of 0.1 NTU after backwashing, and records show that
during the winter the plant does exceed 0.1 NTU. Review of the WTP records (April
1991 through October 1995) shows the following:

e During the summer months, averagé effluent monthly turbidities are less than
0.1 NTU, and frequently less than 0.05 NTU. There are only a few days when
the effluent approaches 0.5 NTU.

e During the winter, raw water turbidities increase, and effluent turbidities are
also higher. The effluent frequently exceeds 0.1 NTU, and occasionally
exceeds 0.5 NTU. Averages are near 0.4 NTU.

Based on discussions with the operator, the new filter aid is helping reduce

turbidities.

Disinfection

Currently chlorine gas is used for disinfection. Gas is fed at a pre-set, manually
adjustable rate. A chlorine solution is injected into the raw water and finished water
through 1-inch corporation cocks. The WTP does not include a clearwell, which would
normally be used to ensure adequate disinfection of the finished water and as a backwash
water supply. Rather, processed water is discharged into the transmission main and either
fills the reservoirs or is discharged directly to the end-users.

The disinfection criteria required by the OHD specify a minimum CT value based
on water temperature, the chlorine residual at the first user and the pH. The CT value
indicates the effectiveness of disinfection, and is the product of the chlorine residual at
the first user (C) and the contact time (T). The contact time is dependent on the flow rate.
For the current operations, the CT value will likely always be met during lower flow
(winter) periods, since treated water is first discharged to the reservoirs, then withdrawn

to feed the consumers. However, under peak flow demands, when the water is not
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temporarily stored prior to discharge to the City, the CT may be inadequate. Estimated
CT values, based on an evaluation of current peak summer usage data (3 mgd, or 2085

gpm), are shown in Table 3-5.

Table 3-5: Estimated Transmission Pipeline Travel Times

Transmission Pipeline | Pipe Length, | Flow, gpm Pipeline Travel Time, | CT
Diameter, inches feet Velocity, minutes
feet/second
8-inch 5,400 315 2.0 45.0 32
10-inch 5,300 570 2.3 38.0 27
14-inch 6,900 1200 2.5 46.0 32

Assumptions used in this evaluation are as follows:

e Water temperature = 16 degrees C
e pH=7.0

e Chlorine residual at first user = 0.7 mg/l.

The required CT is 12.0 to meet a 0.5 log inactivation, which is the minimum
required, since the WTP meets a 2.5 log inactivation (from the OHD’s Comprehensive
Plant Evaluation). Although the processed water currently meets the required CT without
a clear well, increased demand in the future, plus modifications to the transmission lines,
could decrease the disinfection efficiency. Therefore, it is recommended that the City
eventually add a clearwell. The most appropriate time for this type of upgrade will be
during an upgrade to the WTP. Piping treated water through a clearwell, which is a
storage tank holding approximately 300,000 to 400,000 gallons of water, will increase the
detention time to consistently meet the disinfection requirements, while not providing too
much detention time such that there would be inadequate chlorine residual at the first
user. A clearwell would also add some operational flexibility, since the water could also
be used as a backwash supply. The operators currently use water from the storage tanks

to backwash.
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Backwash

Backwash of the filters is performed automatically, with controls set at the WTP.
One 40-hp backwash pump and one 7.5-hp surface wash pump are used to clean the
filters. Backwash water is currently discharged into two holding ponds adjacent to the
WTP, where water is eventually discharged to a swale, which eventually becomes a small
tributary of the Molalla River. The resulting sludge is stored on site.

The backwash system appears to be adequate. However, the City does not
currently have a National Pollutant Discharge Elimination System (NPDES) backwash
water permit to discharge the water to the river. The required permit is a NPDES 0200-J
permit, which can be obtained through the DEQ in Portland. The City should apply for

this permit. An example of the appropriate backwash permit is included in Appendix C.

Oregon Health Division Evaluation

The most recent Comprehensive Performance Evaluation (CPE) of the WTP was
performed by the OHD on April 23, 1993 (Appendix I). The CPE gives the City an
overview of how well the WTP is able to meet the state and federal regulations on water
treatment, and also allows the OHD to determine how effectively the treatment plant is
able to remove particulate matter, includin‘g Giardia Lamblia cysts, according to the rules.

The requirements of the OHD require that all public water systems supplied by a
surface water source provide adequate treatment and disinfection to reliably achieve a
total 99.9 percent (3-log) reduction and/or inactivation of Giardia Lamblia cyst. The
OHD credited the WTP (coagulation/flocculation, sedimentation, and filtration) with a
2.5-log reduction of particulate matter, and disinfection was credited with a 0.53-log
reduction. Overall, the 3.03-log reduction just barely meets the OHD’s minimum 3.0-log
reduction requirement.

Although the WTP was given a satisfactory review, the OHD did have a few
concerns:

1. The amount of disinfection contact time available between the filter effluent
and the first user on the transmission line is just barely enough to meet a 0.5-
log reduction of Giardia Lamblia. More contact time should be made
available. The reservoir piping could be modified to increase the available
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disinfection contact time. Once done, a tracer study should be done to
determine the amount of actual contact time available. From this information,
the actual CT values can be calculated, and then compared to the required CT
values.

2. The filters are capablé of meeting the minimum treatment level of 0.5 NTU
for filtered water after a few minutes following the conclusion of the
backwash cycle. However, the filters did not meet the OHD’s goal of 0.1
NTU until 45 minutes after the filter was re-started.

The OﬁD concluded that the level of operator expertis.e and the amount of time

devoted to the treatment plant are two reasons why the plant produces such high quality
drinking water.

The City has recently tested the performance of the filters, with the new filter aide
polymer in use. The recovery time following backwash has now decreased. To further
improve the operator’s flexibility for achieving the turbidity goals following a backwash
cycle, a filter-to-backwash line ghould be constructed. This will allow the operator to

bypass the clearwell until turbidity decreases to within the permitted limits.

Recommended Improvements

Based on our review of the treatment plant and available records, plus discussions
with the WTP operator, we have developed the following list of recommended
improvements to the existing water treatment plant. The list does not include
recommended improvements for future growth, which are covered are Chapter 7 of this

plan.

e Upgrade the in-line mixing to an in-line mechanical blender or a jet-injection
type mixer.

e Apply for a NPDES backwash water discharge permit through the Oregon
DEQ.

e Add a clearwell, when the WTP is upgraded, to increase the disinfection
contact time.

e The filter media should be examined, and possibly replaced. In general, the
media should be replaced every 10 years.
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e Consider some benchscale tests on the flocculation basin to test the mixing
effectiveness.

e With the expected change in rules on chlorine gas storage, evaluate the
potential of changing to sodium hypochlorite for disinfection. Also, a chlorine
analyzer should be considered to monitor effluent residuals.

e A flow meter should be added on the transmission line to the City. This will
help evaluate the CT values, and provide the City with more accurate usage
data.

7.0  TRANSMISSION

Three separate transmission lines convey water to the City’s distribution grid (see
Figure 3-2). Originally, separate 8-inch and 10-inch pipelines were installed, which
follow a direct route from the two storage reservoirs to Mathias Road on the eastern edge
of the City, where they connect to an 8-inch water line. More recently, a 14-inch
transmission line has béen constructed connecting to the City grid on North Molalla
Avenue.

The 14-inch pipeline was constructed of tar wrapped steel, is not very old and is in
good condition. The City services the cathodic protection every year. The 8-inch
pipeline is assumed to be asbestos cement, and the pipe type for the 10-inch pipeline is
unknown. Both lines were likely installed over 30 years ago, and the City is concerned
about the remaining life. A new, larger diameter transmission line should be installed to
replace these two smaller lines.

Evaluation of the hydraulic capacity of the transmission lines will be examined in

Chapter 6. Any recommendations for upgrades will be discussed in that chapter.

80 STORAGE

The original storage reservoir, with a capacity of 0.6 million gallons, was
developed at the site of the treatment plant in the 1950’s to coincide with the new Molalla
River water right and intake facility. This reservoir served the City until 1976, when a
1.2 million gallon concrete reservoir was constructed adjacent to the existing reservoir.

The older reservoir was then taken off-line until retrofitted with a new flexible cover and
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miscellaneous improvements in 1983. Now, both reservoirs supply the City, each
connected directly into the transmission lines (see Figure 3-2). Both reservoirs float on
the system, meaning they fill and empty based on line pressure and demands on the grid.

Water from the treatment plant is pumped to a pipe network which allows the
water to flow directly to the City, fill the reservoirs, or do both, depending on the
reservoir levels and the water demand from the City. During the winter, the reservoirs are
used more for meeting the City demands and the treatment plant simply fills the
reservoirs. During the summer, both the treatment plant and the storage reservoirs
directly feed the City to meet peak demands.

The newer, larger reservoir (1.2 MG) is in good repair. To maintain the existing
condition, the tank should be painted soon. The older, smaller reservoir is in poor repair.
During the flooding in February 1996, both reservoirs were nearly emptied to provide the
City with water while the intake was being repaired. When the smaller reservoir was
refilled, the foam under the liner moved out of position, and is now a mess. It would be
too difficult and expensive to fix the liner. Therefore, due to the general poor condition
of the reservoir, it should be replaced. The size of the new reservoir will be finalized in
Chapter 6, with recommendations summarized in Chapter 7. The City would also like the
piping between the reservoirs, water treatment plant and transmission lines modified to
allow more efficient use of the reservoirs.

Use of the old 0.6 MG reservoir could be considered in lieu of constructing a new
clear well. To be used, it would require new piping, complete reconditioning including a
permanent lining and a permanent ridged cover. The cost of this renovation will be

similar to a new clearwell.

9.0 DISTRIBUTION SYSTEM
System Size, Age and Type

The existing distribution system is a mix of newer and older pipelines. The older
lines are comprised of steel and asbestos-cement pipe, primarily 4-, 6-, and 8-inch in
diameter. Newer pipes are PVC, in 8-, 10-, and 12-inch diameters, and tar wrapped steel

in 14-inch diameters. All the new subdivisions must have PVC pipe per City standards.
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The newer 12- and 14-inch pipelines circling the City have been constructed with PVC
pipe. Most of the older pipelines serve as the interior branches, feeding the CBD and
older residential areas. Figure 3-3 shows the City grid.

Most areas within the CBD and residential areas are iooped. Based on the fire
flow tests, the available fire flows appear adequate to meet the demands of smaller
residential fires throughout the City, but not larger, industrial and commercial fires. The
hydraulic evaluation in Chapter 6 will look more carefully at the needs of the existing and

future distribution system.

Fire Hydrants
Molalla has standardized on Mueller Centurion hydrants throughout the service
area, and most have been upgraded. There is no concern over undersized hydrants.

Therefore, no active replacement program is needed.

Existing System Flow Tests ° ‘

The City Fire Department performed 19 fire flow tests on November 22, 1995.
The test results are given in Table 3-6. Fire flow tests are extremely helpful in
developing a quality hydraulic model, and these results were used to calibrate the system

model. Chapter 6 provides a discussion on the water distribution system modeling.
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Table 3-6: Measure Fire Flows

Location Static Residual | Flow, | Flow @
' Pressure, Pressure, gpm 20 psi,
pst psi gpm
5th & Sweigle 69 50 | 1232 2220
4th & Echerd 61 43 1100 1720
Main & Fenton 61 41 1087 1640
Y-Burger (E. end of Main @ Mathias) 67 55 | 1034 2160
5th & Stowers 68 45 1138 1690
7th & Cole 70 43 1074 1475
Buckeroo Entrance 70 40 . 1074 1400
High School (east - Frances St.) 67 47 1087 1690
Shirley (center) - ' 75 41 1138 1320
N. Molalla & Church ; 81 11 649 N/A
Shelmar Sub. (far NW corner) 86 60 1299 2050
Kennel @ Sr. Center 82 45 1125 1500
7th & hart 71 21 768 765
Shaver (middle) 79 55 1186 1920
Stafford Oil (Main & Dixon) ' 80 41 1087 1380
Public Works (Toliver, nr. Primary 90 29 949 1160
School) .
Fire Station 78 45 1162 1590
Toliver @ Hwy. 213 105 70 1423 2290
Heintz @ Ridings 87 65 1100 2025

Water Meters and Services

The system is well metered, with water meters at each service and at all sources.
The City does not have a primary meter to measure flows supplied to the system, and
relies on treatment plant production values to estimate the quantity of water supplied.

The City uses 3/4-inch copper as standard service pibe, however, there are an
estimated 500 to 600 plastic services that need to be replaced. The City should begin a

service replacement program to upgrade these plastic connections.
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CHAPTER 4 - WATER DEMAND

1.0 GENERAL
Definition of Terms

Water demand is defined as the total quantity of water supplied for a given period
of time to meet various required uses, including the following:

e Domestic,
e Commercial,
e Industrial,
e Fire fighting,

e System losses and other unaccounted for water, and

Miscellaneous applications.

The different levels of water demand used in this analysis are designated as
average day demand (ADD), maximum day demand (MDD), and peak hour demand
(PHD), defined below:

e Average Day Demand (ADD) - The total volume of water delivered to the
system in one year, divided by 365 days (million gallons per day, or gallons
per capita per day, gpcd).

e Maximum Day Demand (MDD) - The maximum volume of water delivered to
the system in one day, divided by one day (million gallons per day, or gallons
per capita per day, gpcd).

e Peak Hour Demand (PHD) - The total maximum volume of water delivered to
the system in one hour, divided by one hour (gallons per capita per hour,

gpch).

Water is also measured on an annual basis, as total water consumption per year,
but this figure is not used for design purposes. The maximum day demand is used in
developing the required size of the supply source. The peak hour demand is used for
sizing distribution piping, including storage, and for Molalla, the PHD will be primarily
for fire fighting requirements.
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2.0 EXISTING DEMAND
Annual Water Production
Water supply records are maintained by the WTP personnel, and limited water
usage records are maintained by the City for billing. Both sets of data were evaluated as
part of this study. The years 1991 through 1995 were used for this study, since the data
was most accurate and representative of the current growth the City is experiencing.
Table 4-1 provides water production data from the water treatment plant. The
data has been tabulated to show per capifa usage, for use in the analysis of the system and

in projecting future demands.

Demands and Peaking Factors

The relationships between the ADD and the other flow rate demands for the
system represent peaking factors. The historical data presented in Table 4-1 was used to
estimate the peaking factors.

The average water usage from 1991 to 1995, based on water treatment plant
production records, was estimated to be 180 gpcd, which is typical for this size
community. The average MDD from 1991 to 1995 was estimated to be 385 gpcd,

yielding a peaking factor of 2.1. Demands for future years are based on these figures.

Large Demand Users

The City staff provided information on the top 10 water users for 1995 (see Table
4-2). Large demand users can create high point loads on the water system, and their
demands need to be incorporated into the model to best simulate the system operation and

to provide for the most accurate analyses.
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Table 4-2: Top 10 Water Users, 1995

User Average Monthly | Peak Monthly | Peaking
Usage, cubic feet | Usage, cubic feet | Factor

Molalla River School District 157,825

Avison Lumber Co. 63,715 96,940 1.52
Arbor Terrace Apts. 37,660 73,731 1.96
Ridings Terrace I and II 28,452 57,170 2.00
McPike Marketing 27,262. " 34,460 1.26
Meadow Village, Inc. 7 25,502 47,890 1.88
Chow’s Coin Op 24,682 27,753 1.12
Rondel Court 20,582 31,330 1.52
Grace Manor 19,171 27,620 1.44
Kraxberger Mobile Home Park 18,435 36,830 - 2.00

Unaccounted Water Use

Unaccounted-for water is the difference between the amount of water produced
and the amount consumed. Consumption figures are determined from water meter
readings for billing purposes. The unaccounted-for water is the result of leakage losses,
meter discrepancies, hydrant and main flushing, operation and maintenance uses, fire
flow uses, unauthorized connections and unmetered miscellaneous uses. Such water
losses typically range from as low as 2 percent to in excess of 10 percent. Molalla figures
are much higher.

Table 4-3 shows data for monthly production at the WTP versus monthly use
recorded from meter readings (1994 data), and summarizes the estimated unaccounted-for
water. The annual average unaccounted-for water in the Molalla system for 1994 was
approximately 37 percent. Water usage and production was closer during high use
months, and losses, as a percentage of production, were consistently higher. This would
indicate:

e Leakage is a significant portion of the losses. During lower water demand
months, when the system pressures would be highest, the losses are high, and
as a percentage of production, are the highest. During high demand months,
when system pressures are the lowest, the losses do increase, but as a
percentage of production, they decrease.

o Losses during the winter could be from overflow at the reservoirs.
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e Estimated losses do increase during the hottest part of the summer. This
would indicate unmetered users.

e If there non-metered users are drawings large volumes of water consistently
year-round, then they are fixed use industrial users, not residential.

Base leakage may be around 4 to 5 MG per month. This leaves unmetered use of 1 to 7

MG per month.
Table 4-3: Estimated Unaccounted-for Water:
Month Monthly Monthly Usage, Estimated Percent Losses
Production, gallons Losses, gallons
gallons

January 17,643,000 - 12,313,396 5,329,604 30.2
February 15,577,000 8,733,454 6,843,546 43.9
March 17,089,000 11,640,361 5,448,639 31.9
April 17,178,000 9,531,308 7,646,692 44.5
May 21,887,000 13,082,685 8,804,315 40.2
June 22,759,000 14,285,237 8,473,763 37.2
July 34,948,000 22,940,532 12,007,468 344
August 33,400,000 22,697,095 10,702,905 32.0
September 24,244,000 16,070,653 8,173,347 33.7
October 20,200,000 13,261,561 6,938,439 34.3
November 18,063,000 10,505,316 7,557,684 41.8
December 20,700,000 11,275,891 9,424,109 45.5
Total/Average 263,688,000 166,337,487 97,350,513 36.9

These losses are very high and should be a serious concern to the City, since

producing and treating the water is very expensive, and water supply is limited. The

system should be monitored to ensure that the tanks are not overfilling, and the City

should begin a program to identify unmetered usage, leaky meters, and leaky pipelines.

A water loss monitoring plan should be developed which includes:

Meter tests.

A leak detection survey.

Field checks for unmetered use.

Additional meters to defined elements of the system.
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Residential/Nonresidential Demand

Molalla is primarily a residential community. The city does have a central
business district with general commercial activity, and there is a school system.
However, there are no heavy industrial water users, and therefore industrial usage will be

blended with other used in projecting future flows and demands for the water system

model.

3.0 FORECAST DEMAND
Projected Demand

Future water demands have been projected for the next 20 years to size the water
system infrastructure. Additionally, water demands were projected for the next 50 years
to estimate water needs for securing water rights. Water supply demands for this study
were based on the following per capita requirements:

e Average Daily Demand is 180 gpcd.

e Maximum Daily Demand is 385 gpcd

Estimates of population increases and corresponding projections in water demands, for

the 20-year and 50-year planning periods; are summarized in Table 4-4.

Table 4-4: Water Demand Projections

Year Estimated Average Daily Maximum Daily
Population Demand, mgd Demand, mgd
1996 4,000 0.72 ‘ 2.0(3.1 cfs)
2016 11,144 2.0 4.3 (6.6 cfs)
2046 29,564 5.3 . 11.4 (17.8 cfs)

Water Conservation
Most communities in Oregon are now developing a water conservation plan in
new water master plans. For Molalla, given the current water rights availability, this will
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be an important issue the City will need to promote. Available water rights, both for
surface and groundwater, are limited for securing future water supplies, and thus growth
within the City could be impacted by available water supply. Additionally, conserving
water will be a means to reduce the costs of water production and will conserve the water
resources for future years.

For a typical City, an aggressive program of Water Conservation will typically
reduce projected new water supply needs by up to twenty percent. For Molalla, in
projecting water needs until the year 2016, water conservation could reduce the
maximum day demand from 4.3 mgd (6.6 cfs) to 3.44 mgd (5.3 cfs), which is an
attainable demand assuming the Trout Creek water right can add up to 4.0 cfs. Typical
municipal water conservation programs include:

e An on-going public information program. This is done by including flyers

with water bills and articles in local newspapers.

e Request residents to use low flow shower heads, sink aerators, and low
volume toilet tanks.

e Instruct citizens on how to conserve water by shutting of water while brushing
teeth, lathering in the shower, washing the car.

e Encourage dry landscaping ideas.
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CHAPTER 5 - WATER SOURCE ANALYSIS

1.0 EXISTING SOURCE
Description of Existing Source

The existing water source for the City’s water system is described in detail in
Chapter 3. Following is an outline summary of the water source:

e The first formal water supply was from Trout Creek, a tributary of the Molalla
River, where the City has a water right for 4.0 cfs. This water source has not
been used as a supply for the City since the mid-1950’s, and the City is
currently attempting to transfer all or a portion of this water right to their
current water right on the Molalla River.

e The City obtained a water right for 3.0 cfs on the Molalla River at the current
intake location in 1954. ’

The City is currently meeting their operating needs with the latter water right, but
during peak days the demand outstrips the supply, and the storage in the two water tanks
is drawn down. Additional water rights or other sources will be needed in the very near

future.

Long Term Reliability

The long term reliability of the current Molalla River water right does not appear
to be a concern. However, additional water rights in the river during the summer months
are no longer available, as all the water is appropriated through other water rights. The
Trout Creek right would add additional water supply for the City at the current intake
structure, if the transfer is approved, but other options need to be explored, and plans
need to be established for continual development of the City’s water supply. Also,
redundant supplies are often very useful for public water systéms. The City needs to take

an active approach in securing additional water supplies for the future.
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2.0 NEW WATER SOURCES
Evaluation and Recommendations for New Supplies

The City will likely acquire additional surface water rights through the transfer of
the Trout Creek water right to the City’s current intake on the Molalla River. However,
the quantity of water available will be limited during the summer months, dependent on
the water available on Trout Creek. As discussed in Chapter 3, the City will have two
options in transferring this water right:

1. Alternative #1: Maintain a stream gauge on Trout Creek, and the OWRD will

allow the City to use the available water in Trout Creek up to the 4.0 cfs, or

2. Alternative #2: Do not maintain a gauge on the creek, and the OWRD will
transfer a finite amount of water, likely significantly less than 4.0 cfs.

One of these approaches must be selected and implemented. Alternative #1 was
recommended to Mr. Dean Madison, City Public Works Director, and he has indicated
the City will likely choose that route. Regardless of how the City wants to approach the
transfer, the total available Trout Creek water will likely be less than 4.0 cfs during some
portion of the summer. Also, the 50-year water demand projections of 17.8 cfs far exceed
the maximum of 7.0 cfs available from the river. Therefore, additional sources will be
needed regardless of how much of the Trout Creek water right actually is transferred to
the Molalla River intake. |

To identify options for expanding the City’s water sources, an extensive water
rights research was undertaken to determine water availability from both the Molalla
River and aquifers around the City. The OWRD produced a map showing all water rights
(surface water and groundwater) in the area, and existing water rights and well logs could
be researched utilizing this map. The OWRD databases were studied thoroughly to
identify all the water rights (both surface water and groundwater) in the area, and a local
well driller was contacted to further evaluate the availability of groundwater. Following

is a summary of potential water sources.
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Surface Water

One alternative for adding additional water supply would be to acquire more
water rights on the Molalla River. However, the river is currently over appropriated
during the sumxher months (June through October), which is the period the City would
most need the additional water. To gain additional water rights on the Molalla River, the
City would need to acquire another owner’s water rights and transfer the right to the
current intaké location, which is permitted by the OWRD. We researched other surface
water rights near the City’s current intake, following two primary search criteria:

1. Search for water rights in excess of 1.0 cfs. The City will need over 10 cfs
more water to meet demands in the year 2046, assuming the total current right
is 7 cfs with the Trout Creek transfer complete. The water rights transfer
process would be lengthy, and would not be recommended unless the City
could potentially acquire a substantial water right.

2. Search for water rights within Township 5 South, Range 2 East, Section 15
first, since the existing Molalla River water right is within this section, then
extend the search further downstream if necessary. The water rights transfer
process becomes more difficult as the distance between withdrawal locations
increases. The water rights upstream and out of Section 15 are limited and
small, and therefore were not recommended for potential transfers.

Eleven significant water rights on the Molalla river near the City’s current intake
were identified that should be explored for potential transfers. Table 5-1 summarizes the
water rights information acquired during our investigations. The Girl Scouts water right
may be an in-stream right, and therefore unavailable. Under the “Use” column, “IR”
means an irrigation water right, and “RC” means a recreation water right. The City will
need to contact each of these water users to begin negotiations into potential transfers.

The recommendation on future surface water usage is to continue use of the
Molalla River and the current intake facility, especially since the intake facility is
currently being reconstructed. The City should proceed as follows:

1. Transfer as much water as possible from the Trout Creek water right. The
City will need to maintain a stream gauge at the existing diversion point on
the creek. A telemetry system could be installed to monitor creek flows at the
water treatment plant, and the City could likely use up to 4.0 cfs, upon final
approval by the OWRD, and after meeting all senior water rights on Trout
Creek. Data in Appendix H indicates the flow in Trout Creek drops below 4.0
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cfs at times during the summer. At these times, the City would not be allowed
to withdraw more from this right than is flowing in the creek.

2. Immediately begin exploring options to transfer other surface water rights on
the Molalla River. The identified owners should be contacted and the City
should inquire into potential transfers. Of particular note would be the 1.3 cfs
owned by Ed and Jack Feyrer. The property where this water is permitted to
be applied may currently be for sale or recently been sold, and the water right
may be available.

Table 5-1: Additional Surface Water Rights on the Molalla River

Water Right | Owner Quantity | Priority Source Withdrawal Use
Permit # (cfs) Date Location
204 Molalla 9.072 12/8/09 |-Molalla R. | Multiple IR

Irrigation Co.

7852 W.G. Deardorff 1.43 3/16/26 | MolallaR. | T5S,R2E,S14 IR

10045 B.O. Cole, C.H. 1.92 12/23/30 | MolallaR. | T5S,R2E,S36 IR
Feyrer

10767 J.A. Freeman & 3.75 11/9/32 | Molalla R. | T4S,R2E,S34 IR
Sons

12219 Girl Scouts, Inc. 5.00 6/6/36 | MolallaR. | T4S,R2E,S18 RC
Portland

20918 Ed & Jack Feyrer 1.3 12/20/51 | MolallaR. | T5S,R2E,S26 IR

27820 Harvey Tofte, 1.53 2/1/62 | MolallaR. | T4S,R1E,S3 IR
Maple Cole
Beals

27909 Flendon & 2.78 3/22/62 | MolallaR. | T5S,R2E,S14 IR
Maxine Andrews ’

32651 Lowell Bruce 2.50 6/1/67 | MolallaR. | T4S,R1E,S13 IR
Hein

32741 John & Rueben 1.92 10/16/67 | MolallaR. | T3S,R1E,S32 IR
Fawver

35062 Ziegler Farms 1.19 5/25/70 | MolallaR. | T4S,R1E,S8 IR

Groundwater

A redundant water source using groundwater can be very important to
communities relying ‘solely on surface water supplies. The City of Molalla has recently
experienced two water shortages during the winter of 1995-96. The flooding in February,
1996, caused significant damage to the intake facility and rendering the water system

inactive. The second shortage occurred during a winter storm, when the City lost power
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for over two days, and the water treatment plant was shut down. Therefore, the scope of
researching groundwater availability increased as part of this study.

Research for groupdwater sources focused on an area surrounding the City in
Township 5 South, Range 2 East. The City is nearly centered in this area (see Figure 5-
1). A survey of current ground water rights in the area surrounding Molalla yielded the
following;: |

e Groundwater is generally available in quantities ranging from 45 gpm to

approximately 900 gpm.

e The aquifer south of the City has been identified by the OWRD as a
Groundwater Limited Area, and water rights are no longer available (see
Figure 1-1). Regardless, based on water rights research for this area,
groundwater yields are typically small, ranging from 0.1 to 0.38 cfs per well,
which is not enough to supply the City’s needs without a large well field.

e The aquifef north and west of the City would produce the highest yields.
Based on the water rights survey, and discussions with a local well driller,
yields range from 300 gpm to almost 900 gpm per well.

A source northwest of town would serve the City well in meeting expected
demands in the area. - The northwest corner is currently experiencing the most growth,
and is where most of the available and developable land outside the UGB lies.

Data was collected and reviewed on the hydrogeology of the Molalla area. The
research included:

e Water well records (well logs) on file with the OWRD.

e Meeting with Mr. Steve Stadeli, Westerberg Drilling, a local well driller with

extensive knowledge of the local wells and drilling conditions, to discuss

groundwater yields in the area, both from a water quality and quantity
perspective.

The wells evaluated were located in Township 5 South, Range 2 East, Sections 4
through 8. There were a number of wells in Section 5, and the data was more recent. The
wells in the area also appear to produce the higher yields. Existing irrigation wells are

typically drilled to approximately 350 feet. Water bearing zones typically begin at

5-5
Molalla Water Master Plan



approximately 50 feet below ground surface, and most aquifers are confined. A typical
well log would be as follows (depths given are below ground surface):

e Upper 20 feet to 40 feet is topsoil, underlain with some silty loam, with some
intermixed gravel and clay.

e There are usually some thick clay layers below 40 feet.

e Water bearing zones are located in interlayers of gravel and sand.

Based on our research, any wells the City would drill should be cased in the upper 100
feet to prevent surface water .from impacting the groundwater. The upper 100 feet is a
gravel and sand mix, énd the sand is not very clean. The well characteristics would likely
be as follows:
e The well yield will be less than those found in the existing irrigation wells,
since only the lower portions would be open.

e In general, the wells will continue to yield the initial pump test quantity.

o Quality is unknown, as the wells are for irrigation purposes, and quality has
not been an issue. We have not conducted well site inspections, as such
investigations would be take place once the City finalized their decisions on
future water supply. = Additionally, premature contacts can result in
unnecessary opposition to the City’s search for water

Copies of the wells logs obtained are included in Appendix F.

Wellhead Protection
Wellhead protection is a term used to describe a water safety program outlined in
the Safe Drinking Water Act Amendments of 1986. Wellhead protection is predicated on

two key principles:

1. Prevention of groundwater contamination is far more cost-effective than
cleaning up tainted water and should therefore be encouraged;

2. Because local jurisdictions and citizens have the most at stake in ensuring that
their water supply remains pure, wellhead protection is a locally-based
program relying on local ordinances and public participation rather than a
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general, state-wide effort that may have little real impact or effectiveness at
the local level. '

The Oregon Department of Environmental Quality (DEQ) is required by the U.S.
Environmental Protection Agency (EPA) to submit a plan to EPA Region 10 for
implementing wellhead protection in the State of Oregon. The state unsuccessfully
attempted to pass legislation to support its planned mandatory wellhead protection
program in the 1993 legislative session. Since then, the DEQ has implemented a
voluntary program, which, if followed, can reduce the required sampling and analysis
frequency of the drinking water sources. Wellhead protection plans generally have four

main components, as follows:

1. Delineation of a management area using analytical calculations, analytical
computer models, or numerical hydrogeologic models. The management area
is the geographic area around a water supply well in which wellhead
protection efforts are focused. Commonly, it is the area estimated to supply
water to a well over a given period of time. DEQ has identified five
delineation techniques that are considered acceptable for delineating
management areas for water supply wells. Selection of the minimum
acceptable technique is based on the hydrogeologic characteristics of the
aquifer and on the population served by the water supplier. Specific criteria
for a community the size of Molalla will be established when DEQ releases its
guidance document.

2. Identification and evaluation of actual and potential contaminant sources
within the wellhead protection management area. This task typically involves
the following steps:

e Identification of past and present land use activities that may affect
groundwater quality. This can be accomplished using agency
information, aerial photographs, historical land use records, and local
knowledge.

e ‘Assessments of the general level of risk posed by each land use
activity of concern. This step may include an inventory of chemicals
that are used, stored, or disposed of on a particular property.
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3. Implementation of a source management plan that includes:

e Contingency plans for responding to a contamination incident or to
mechanical failure of a well or its pumping equipment.

e Long-term management tools for controlling or reducing future threats
to the water supply. Regulatory management tools may include zoning
ordinances, site design standards, or chemical handling standards (also
known as best management practices, or BMPs). Non-regulatory
management tools may include acquisition of easements, ownership of
land, or groundwater monitoring.

4. Public education to increase local awareness regarding the location of the
community water supply, its vulnerability, and steps that can be taken by
individuals to reduce their impact on groundwater quality.

3.0 WATER TREATMENT ALTERNATIVES

The future water source for the City of Molalla will undoubtedly include
withdrawal from the Molalla River, in part or solely. The existing water treatment plant
is capable of treating up to 2.0 mgd, which is the currént peak demand during the summer
months, and the approximate amount of water for which the City has water rights (3.0
cfs). Water rights transferred from the Trout Creek water right could add an additional
2.6 mgd in capacity (4.0 cfs). The possible purchase and transfer of other rights on the
Molalla River could further expand the use of this source. Therefore, assuming the water
rights will be succ.essfully transferred, additional surface water treatment capabilities will
be needed in the near future.

Groundwater sources may eventually be added to the water system as well.
Groundwater quality can vary significantly. There was no water quality data available
from the wells examined for this report. Without any data, it was assumed that any future
groundwater supplies may need to be treated, if only to remove iron and manganese.

In this section, three alternatives are evaluated for future expansions of the water
treatment plant, two for surface water treatment and one for groundwater treatment. The
following assumptions were made in considering treatment plant alternatives:

e Water quality in the Molalla River will not significantly change.
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e The City will transfer at least a portion of the Trout Creek water right to the
Molalla River.

e The existing WTP will remain operable for the 20-year planning horizon.

e Other water rights will be investigated and one or more may be transferred to
the City intake location.

Surface Water Treatment Alternatives
For treating surface water from the Molalla River, a filtration system will be
required. Filter efficiency is primarily affected by the following raw water properties:

e Temperature.
e pH.
e Filterability.

e The size, nature, concentration and adhesive qualities of suspended and
colloidal particles.

For a system the size of Molalla’s, a packaged treatment plant is the best option. Most
packaged water treatment plants include some form of coagulation, flocculation,
sedimentation and filtration. However, there are different types of flocculation basins,
sedimentation basins and filter beds. As described in Chapter 3, the existing water
treatment plant is a packaged multi-media gravity filtration system. The plant has been
operating well since the it was built, and appears to have additional life remaining.
Packaged plants are an economical approach to water treatment for smaller communities.
The system comes complete' with flocculation, sedimentation and filtration units, and is
typically built with many controls to allow nearly automated operation.

A packaged water treatment plant should be designed to the following
specifications:

e Capacity of 2.0 to 2.6 mgd (1,400 to 1,800 gpm).
e Flocculation Basin.

e Settling Basin.
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Multi-media filter.
Filter design hydraulic loading at 5 gpm/sq. foot.

Ability to treat water with applied turbidities of up to 50 NTU on a continuous
basis, and peaks of 200 NTU.

Effluent turbidities less than 0.1 NTU.

A packaged water plant could be constructed adjacent to the existing plant. The

inline mixer should be used to commonly treat water for both systems. The design would

require:

Additional chlorine systems.
Modification of the influent and effluent piping.

Modifications of the controls to add the systems for the new treatment plant,
and to update the existing controls.

Additional storage for chlorine, alum, and coagulant and filter aid polymers.

Disinfection of both the influent and effluent water. This will help maintain a
clean filter.

Install turbidimeters on both the influent and effluent lines. Turbidimeters
have revolutionized the degree of control that can be exercised over filter
performance. They can be operated to allow complete shutdown the system if
turbidity is too high, and turbidity is constantly recorded, providing a
historical record.

An additional consideration would be to consider the operator’s concerns regarding

similar upgrades to the existing plant. The primary difference in packaged water

treatment plant design now focuses on different coagulation-flocculation-sedimentation

units.

The existing system, with separate coagulation-flocculation-sedimentation

processes, is operating well, and should be continued to maintain operational

consistencies. In particular would be the sedimentation units. The 60-degree settling

tubes in the existing WTP are operating well, and the operator is familiar with their

performance as related to the entire treatment system.

5-10
Molalla Water Master Plan




Groundwater Treatment Alternatives

The groundwater in the area proposed for wells appears to be of reasonable
quality. Based on discussions with Mr. Steve Stadeli, a local well driller, there has been
no significant staining of his drilling equipment during the many years he has worked in
the area, nor has he heard of ary problems with mineral build-up on irrigation equipment
in the area. Any of these problems would indicate high Iron and Manganese
concentrations, more commonly known as hard water. Additionally, since the available
water is withdrawn from a relatively deep aquifer, there is generally less of a potential for
hard water. However, there is limited information on the water quality, and it is
recommended that the City undertake a water quality testing program prior to

investigating these locations as future water sources.
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CHAPTER 6 - WATER SYSTEM ANALYSIS

1.0 GENERAL

The Molalla water system consists of the intake on the Molalla River, water
treatment and storage on the ridge southeast of town, three transmission lines into the
City grid, the distribution system, and the service connections which deliver and meter
water to the individual users. Each element of this system has a finite ability to deliver
water, and each must have the hydraulic capacity to meet the demand placed by the user,

or the ability to withdraw water will be limited.

2.0 RESERVOIR CAPACITY

Finished water storage is an essential element of any public water supply system,
and is used to equalize demands on sources of supply, treatment and productibn facilities,
transmission pipelines, and distribution mains. Use of storage to equalize daily demands
reduces the design capacities and sizes of these other system components. Storage also

makes it easier to maintain uniform pressures throughout the City system.

Required Capacity

There are many demands on a municipal water system. The basic need is for a
reliable supply of domestic water to homes, businesses, and industry for normal
consumption. Other important needs also exist. Following is a brief description of the
most important needs for storage:

In the event of a natural disaster, a major main break, a power outage, or a similar
event, there is a need to have an adequate supply of stored water to meet the basic needs
of life and safety. An adequate supply of water should be stored in reservoirs to meet this
need, which is defined as the emergency supply. In general, a two day supply to meet
the Average Daily Demand is adequate.

A second need for water storage is the equalization supply of the system demand
required to meet normal surges in water use. During the morning and evening hours,

heavy demands are placed on a typical water system by peaks in domestic use. Showers
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are taken, dishes and clothes are washed, énd lawns and shrubs are irrigated. These
periods of high demand may exceed the production capacity of the water source and
treatment system, and water supplied by the reservoirs is required to meet the need.
Reservoirs are then filled during the night, or during other times of low demand. The
daily balance of demand with supply is called equalization, and reservoirs must be sized
to meet these needs. In general, the eciualization is 20 to 25 percent of the maximum
daily demand for a smaller water system. A 25 percent estimate will be used for this
study.

Fire supply water constitutes the third need for reservoirs. Fire pumper trucks
can place extremely high demands on a water system, and thivs demand is normally the
highest a small community will experience. The pumper demand may stress the system
for several hours, and this demand must be met for success in controlling fires.
Residential fires will require' a reliable water supply of between 1,500 and 1,800 gpm.
For small communities, a hydrant flow as low as 1,200 gpm is often considered adequate.
In Molalla, the residential flow should be 1,500 to 1,800 gpm.

Large structure fires, such as schools or buildings in the central business district,
may require between 3,500 and 5,000 gpm peak flow. Even a 3,000 gpm demand for
four hours requires 750,000 gallons of water. The City’s current water system can supply
fire flows ranging from an estimated maximum of approximately 2,600 gpm, or 624,000
gallons in four hours, and a minimum of approximately 700 gpm, or 168,000 gallons,
based on the following assumptions:

e Maximum daily flow conditions, using a peaking factor of 2.1.
e The reservoirs are full.
e Minimum system pressure of 20 psi.
Existing Storage ' _
The existing storage is a combination of a 1.2 million gallon and 0.6 million

gallon reservoir. To determine the current reservoir capacity needed for Molalla, the

following analysis for 1995 fire flows need is provided.
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1995 Storage, S = Emergency + Equalization + Fire

Emergency =2 : ADD =2 * 180 gpcd = 1.44 MG

Equalization = 0.25 * MDD = 0.25 * 385 gpcd = 0.385 MG

Fire = 4 hours @ 3,500 gpm = 0.840 MG

S(required) = 2.665 MG

*flows based on a population of 4,000

This shows that Molalla currently has a storage need of 0.865 million gallons.

The current 1.8 MG reservoir capacity meets only 68 percent of the ideal reservoir
capacity. This analysis is based on having a commercial structure fire during a high used

time of the day, presumably in late summer. This is not an unrealistic assumption, as

many major fires occur during the hot days of summer.

Future Storage

Improvements will be propoéed in this master plan which will increase the ability
of the existing system to provide adequate fire flows throughout the city. Expanded
reservoir capacity is needed now and will become much more critical as the city grows.

By the year 2016, the reservoir needs will be as follows:

2016 Storage, S = Emergency + Equalization + Fire

- Emergency =2 * ADD =2 * 180 gpcd = 4.0 MG

Equalization = 0.25 * MDD = 0.25 * 385 gpcd = 1.07 MG

Fire = 4 hours @ 3,500 gpm = 0.840 MG

S(required) = 5.920 MG

*flows based on a population of 11,144

Considering the existing storage volume of 1.8 million gallons, the storage deficit

for the year 2016 is 4.12 million gallons. This additional capacity could be achieved by
constructing two 2.05 MG, one at the existing site on the ridge, and the other adjacent to
a new well field northwest of the City. This decision, together with the timing of this
new construction, will depend upon the availability of funding. Recommendations for
funding and implementation will be provided in Chapter 7.
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At the present time, all of the reservoir (;apacity for the city is located on the ridge
adjacent to the water treatment plant. Although the water is transmitted through three
transmission lines to the city, the majority of the water passes through the 14-inch
transmission main. If this main were damaged, the other two mains could not meet the
existing or future water demands of the city and the reservoir capacity on the hill would
be of very limited use. The recommendation is that an additional reservoir be constructed
closer to the city, independent of this 14-inch transmission main. The reservoir would be
associated with a new well source at the northwest corner of the urban growth boundary.
A new 2.0 to 2.5 million gallon reservoir located at the northwest corner of the city will
provide an ideal backup, as it is located opposite of the city and will greatly reinforce the
total City distribution grid.

The new reservoir capacity should be achieved by construction of a ground level
tank near the eventual well site. Since a reservoir at this elevation will not supply the
system by gravity, water will need to be pumped from the reservoir into the system at the
proper operating pressure of the water system (which would be determined during the
design phase). Initially, this pumping will be needed primarily to satisfy peak user
demands and to supply emergency storage and fire flow requirements. Since the
reservoir would be constructed prior to build-out of the City and need for the water, much
of the water from the wells will pass directly from the wells to the users without passing
through the reservoir. The flow from the treatment plant and existing reservoirs will
continue to supply the city as they do now. However, within a few years the new
reservoir will be required to meet the user demands during the morning and evening peak
uses during the summer and will be a key element for meeting the high flow demands or
the summer high flow period.

Each element of the water system containing potable water must maintain a
chlorine residual. During the initial years the new reservoir in service, it will be
necessary for the system operator to exercise the reservoir by drawing water from it
(pumping water into the system) and refilling with chlorinated water from the wells and
distribution system. Chlorine can also be added directly to the reservoir if necessary.

The reservoir will require several pumps including a low volume jockey pump and a mid-
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range pump capable of pumping approximately 400 gpm, a higher range pump of higher
capacity and a high volume fire pump. A standby power source for this pump station will

also be needed.

3.0 SYSTEM HYDRAULIC ANALYSIS
Hydraulic System Model

The entire Molalla Water system was entered into a hydraulic computer model
designed to analyze the capacity of each element of the system and to evaluate how the
system reacts under specific demand conditions. The hydraulic model CYBERNET™,
by Haested Methods, was used to evaluate the system. The model is an AutoCADD
based network model that allows construction of a pressure system graphically and then
solves the hydraulics using the embedded KYPIPE™ algorithms. This algorithm uses the
Hardy-Cross method, and yields a complete simulation of the system network pressures,
pipe flow rates, hydraulic grades and tanks levels.

To develop the model, a database of the system was created, including a
schematic map, which is shown in Figure 6-1. The map was digitized into AutoCADD to
allow direct computer analysis of the water S}.fstem. Each water line, reservoir, and water
source was numbered, and each element of the system was described, including pipe
sizes, lengths, friction factors, elevations, and other information which was needed to run
the model. |

Once the database was completed and the demand data entered, the model could
be used to evaluate the system. The Hazen-Williams formula was used to estimate
friction losses in the pipe network. Recent fire flow tests by the City were used to
calibrate the model, and model results were compared with the actual data. The input
data, such as Hazen Williams ‘C’ friction factors, was adjusted until the model generated

flows approximately close to the measured flows.
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Model Analysis Parameters

Certain basic parameters must be established before the hydraulic model can be
used to analyze the water system. Following are the basic parameters and assumptions
used in the computer simulations:

e Per OAR 333-61-025, the minimum operating pressure in the distribution
system should not drop below 20 psi. Therefore, it was assumed that under
peak flow demands with an additional fire flow demand, a static operating
pressure of 20 psi will be maintained throughout the system.

e Hazen Williams ‘C’ friction factors of 100 were used for older pipe, and
factors of 120 were used for newer pipe, such as recent improvements along
Shaver Street, and the extension of 12-inch pipe to Highway 213.

o Popﬁlation growth of 5% per year, with the demands as given in Chapter 4.

e The existing treatment plant is capable .of producing 2.0 mgd, and the
combined treatment and storage a total of 3.8 mgd.
Existing System Needs

The existing water system does not have too many deficiencies. The most critical
need is for increased water supply, and thus additional treatment. Without additional
supply, the City will eventually need to restrict water usage during the summer.

The primary deficiencies in the existing water distribution, transmission, and
storage system occur during high fire flow demands. Results from the model are
included in Appendix B, with a .map showing fire flow contours at a peaking factor of
2.1. A second map in Appendix B is included showing the fire flow contours with the
improvements needed to serve the existing population. The problem areas are at shown
as shaded areas, and recommended improvements are summarized in Table 6-1. The
recommendation for up.grading the transmission system would be to construct a new 14-
inch pipeline from the existing WTP to connect to the City grid at the intersection of
Mathias Road and 6th Street, near where the existing 8- and 10-inch pipelines connect to
the grid, and abandon the existing 8- and 10-inch pipelines. This upgrade will strengthen
the grid by conneéting to the southern‘section of the large diameter pipeline circling the

City. The recommended upgrades are shown in Figure 6-2.
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Table 6-1: Upgrades to Existing Water System

Project Type of Recommended Improvement Quantity Size
No. Upgrade
A Distribution | Extend Patrol St. Waterline east to 700 ft. 6”
System Highway 211

B Upgrade Existing 2” & 4” Sections on 750 ft 6”
S. Cole St.

C Upgrade Waterline Connecting East End | 350 ft 8”
of Frances to the 14” Waterline

D Frances-Christopher Waterline Link 200 ft 6”
Upgrade

E Upgrade Hood St. Waterline, South of 300 ft 6”
5th St.

F Upgrade Metzler Ave. Waterline, South 800 ft 6”
from Section Ave.

G New Waterline, 8th St., from Hart St. to 700 ft 8”
S. Molalla Ave.

H Upgrade Toliver Ave. Waterline, 1,850 ft 12”
Ridings Ave. to N. Molalla Ave.

I Upgrade & Extend Waterline on Hwy. 6,350 ft 127
211, Shaver to Hwy. 213, North to
Toliver

K Storage Add Storage at Existing WTP 1 2.0 MG

L Water Additional treatment capacity at existing | 700 gpm

Treatment WTP
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Future Needs
The recommendation for upgrading the water system for future needs are given in
Table 6-2, and shown in Figure 6-3. The modeling results are included in Appendix B,

with a map showing the fire flow contours.

Table 6-2: Upgrades for the Future Water System

Project # Type of Upgrade Recommended Improvement Size
1 Distribution System | East-West Waterline, N. Molalla 14”
Ave. to Hwy. 213
2 . East-West Waterline, N. Molalla 12”
Ave. to Meadowlawn Place

3 East-West Waterline, Section St. to 10”
Hwy 213

4 North-South Waterline, Hwy 211 10”
north to UGB, east of City shops

5 North-South Waterline, Hwy 211 10”
to new 10” waterline

6 North-South Waterline, Del Mar 12”
Dr. to UGB

7 North-South Waterline, Toliver to 127
UGB

8 Upgrade Leroy 12”

9 Hwy. 213, from Hwy. 211 to south 10”
UGB

10 Hwy. 213, Toliver north to UGB 12"

11 Molalla Ave., Miller St. north to 14~
UGB .

12 Transmission New waterline, well field to grid 16”

13 Transmission Line | Replace Existing 8” & 10” 16”
Waterlines with a Single 16”
Waterline

14 Storage New storage at well field 2.0 MG

15 New Source 600 gpm well '

16 Water Treatment Add on to existing WTP 2.0 MGD

17 Add 0.4 MG Clearwell
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CHAPTER 7- IMPLEMENTATION

1.0 INTRODUCTION

General

This chapter contains a summary of the recommended Molalla water system
improvements required to serve the existing and future demands discussed in Chapter 6,
along with the estimated costs. A recommended construction program is provided to
address the system needs. This chapter will also address funding approaches and
alternatives. ' '

This plan recommends several needed improvements to the water sys;[em. Several
major elements of the water system have reached the end of their design life and are in
need of immediate expansion, while some improvements will not be needed for several
years. The projects listed in the Capital Improvements Plan (CIP) will be staged over the
20 year planning period, adding components as they are needed. The improvements
recommended will bé sized to meet the long range growth requirements, up to the 20-year
planning period. Some improvements will provide for additional growth and service
beyond the 20-year period.

A brief review of the available sources of funding for Molalla reveals few
opportunities to receive grant funds. All or most of the cost of the improvements must be
borne by the existing and future rate payers. The general approach to funding will be the
sale of bonds, which are repaicll by monthly user rates. Bonds may also be retired by
property taxes, but based on the current tax climate, this approach will not be considered
in this plan. The staged approach to implementing a master plan will reduce the
immediate financial hardship to the rate payers by delaying some of the costs until all or
part of the initial debt is repaid. Future stages may overlap the repayment schedule of the
earlier stages, and user rates may be required to increase initially and again in future
years. The continually expanding service area will tend to reduce the rates for the
existing rate payers. The funding program cannot be established in this plan. It is

possible only to present the opportunities available. The actual funding package will
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depend upon the city's success in acquiring the needed grants and low interest financing.

The cost of financing will be presented later in this chapter.

Capital Improvement Plan

The scheduled projects required to implement this master plan make up the capital
improvement plan (CIP). The CIP projects are listed on Table 7-1. Figures 6-2 and 6-3
are maps of the existing system which show the proposed projects. The need for the
system improvements is driven both by the identified existing serious needs and by the
growth of the community. After the immediate project needs are completed, the Capital
Improvement Fund must be strengthened annually to develop the needed cash to fund
these projects as they are required.

The need for system improvements is driven both by the existing deficiencies of
the water system and by the growth of the community. A majority of the work identified
in this plan is required now. The remaining work is staged over the 20-year design period
as new projects are needed.

It is anticipated that some projects will arise in the future which are not identified
in this master plan. This work consists of replacing damaged or leaking lines, pump and
controls repair (or replacement as they wear out), system extensions to respond to
development needs, and damage caused by accident or natural disasters. Funds for this
purpose should be included both in the Water System Expansion Fund and the Water
Capital Improvément Fund (Systems Development Charge fund).

This master plan assumes that the character of the city will remain similar to the
existing balance between residential, commercial and industrial land use. If a major
water user moves into the community, it will have a major impact on the need for system
improvements. The water and sewer impacts of new industrial and commercial
developments should be carefully considered in the land tse or permit review process.

The improvements outlined in this master plan include the upsizing and
replacement of the water mains throughout the city. Lines smaller than 6-inches are
shown for replacement. The work also includes adding additional lines at specific

locations required to reinforce the water network grid such that the various water
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demands can be met. In addition, some renovation of existing facilities is required to
allow them to continue to meet the city’s needs for the 20-year design period and beyond.

The Molalla water system has a 35 to 50 percent water loss. This is the difference
between water produced and metered water sold. This loss is considerably greater than
the average water system. It is recommended that a field water leak survey be conducted
which uses sophisticated instruments to locate the source of the water losses throughout
the system. This is particularly important in light of the limitations of adequate water
supply. Reduced leakage saves money in water pumping and treatment but also in
stretching the limited water supply and water rights available to the city. Repair and
replacement projects will be identified from this survey, and a source of revenue must be
anticipated to fund this work. The CIP assumes this will be incorporated in the annual
operating budget. However, a program for replacing 600 substandard water services is
included in the CIP to reduce system leakage and assure long term reliability of all
services.

Molalla has handled growth well over the past three decades. Improvements were
implemented 15 to 20 years ago to extend the life of the system, this period is nearing an
end and grthh is accelerating. Now is the time to begin the next round to improvements
to address the new challenges facing the city.

Molalla currently has adequate residential fire flows throughout the entire city.
The system does not respond well to the higher level fire flow needs of the commercial
and industrial areas. Improvements are detailed in this plan that will allow a minimum
3,500 gpm for all commercial, industrial and schools. Higher flows approaching 5,000
gpm would be available in some areas. A goal of the master plan is bring the city up to
[SO standards in all critical areas. This will improve fire response while assuring

excellent fire insurance rates for the community.

Cost Estimates

The cost estimates developed for the proposed improvements, as shown in Table
7-1, are budgét—level estimates. They should be regarded as such, since they are planning
estimates not yet supported by site specific engineering design. The cost estimates were
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ESTIMATE OF CONSTRUCTION COST - 1996 COSTS
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ESTIMATE OF PROJECT COST
ITEM [ _QuANmiTY [UNITS SIZE | UNITCOST | _AMOUNT | TOTALS
MOLALLA RIVER INTAKE PUMP STATION REPLACEMENT
- Pump station and wet well 1]l.s. $225,000/ $225,000
- River intake structure and pipeline 1]l.s. _$70,000 $70,000
- Controls and telemelry 1]l.s. 75,000 75,000
- Emergency power o o 1]l.s. 75,000 75,000
- Sitework & piping s ] | $25000]  $25,000]
Total Source _ L a $470,000
NEW WELL SOURCE i -
- Drill 600 gpm Well (others laler as needed) 1]ea. 60,000 $60,000
- Well House, piping, electrical & Controls 1|ea. 65,000 $65,000
- Emergency Power 1lea. 40,000 40,000
- Waell field site - (see land purchase below) 25|ac. 10,000
Total Source _ $165,000,
IWATER TREATMENT (Molalla River)
Improvements to Existing Plant
- Upgrade the inline mixing 1]l.s. $15,000 $15,000
- New clear well (400,000 gal.) 400,000]gal. 0.50|  $200,000
- Convert disinfection to sodium hypochlorite 1]l.s. $25,000 $25,000
- Add influent and effluent turbidimeters 2|ea. $1,800 $3,600
- Painling and general site work 1]l.s. $25,000 $25,000
Improvements Adding New Treatment Capacily
- Treatment plant building expansion 5,000[s.f. |- $33| $165,000
- Water treatment package plant 1,400 /gpm $300| $420,000
- Site piping 1]l.s. $20,000 $20,000
- Emergency power 1]l.s. $65,000 $65,000
- Control system for entire plant (new & old) 1]l.s. $40,000 40,000
Total Source $978,600
[TRANSMISSION*
- New 16 Inch Main (well to new grid) 3,000]ft. 16" $65| $195,000
- New 16 Inch Main (Plant to grid) 10,000 ft. 16" $65| $650,000
- Valving and metering 2|ea. $20,000 $40,000
Total Transmission $885,000
* Assumes well within 3,000 ft. of new 14" grid at NW corner of UGB.
DISTRIBUTION MAIN IMPROVEMENTS
- To Reinforce Existing Water Grid
Patrol St. - dead end east to 14" main @ Hwy. 2| 700]ft. 6" 35 24,500
Cole St. - 4th to Main 750]ft. 8" 35 $26,300
Debra St. - North from Frances to 14" main 350ft. " 40 14,000
Frances Christopher link - West of Debra - 200|ft. " 35 $7,000
Hood St. - South of 5th, — " 300]. 3 ___$35| 10,500
Metzler Ave. - South of Section St. 800|ft. 8" 35 28,000
8th St. - Hart to Molalla Ave. . 700]ft. 8" 40 $28,000
Tolivar Rd. - Del Mar to Molalla Ave. S -Agsoft. | 12~ 52| $96,200
Main St. - Hwy. 213 to Shaver ~ 8350, | 12" 52| $330,200
Total to Reinforce Exisling Grid 12,000 i _ $564,700
- To Expand Grid for New Development
E/W -1, North E/W grid main 5,200]ft. 4" 60 12,000
E/W -2, Big Meadow E/W grid main 5,200]ft. [ 46 39,200
E/W -3, Bear Creek E/W grid main 6,050|ft. 0" 46 78,300
N/S -2, School N/S grid main - north 4,400]ft. 12" 52 28,800
N/S -2, School N/S grid main - south 900 |ft. 10" 46 41,400 ’
N/S -1, Western N/S grid main - north 4,400|ft. 12" 52| $228,800
N/S -1, Western N/S grid main - south 950 [f, 10" 46 $43,700
Del Mar tie to N. UGB 2,450]f. 12" 52|  $127,400
Hwy. 213 - Main to Toliver 2,000 ft. 12" 52| $104,000
Hwy. 213 - Main to soulh grid main 1,500]ft. 10" 46 569,000
Bid Meadows Tie - N grid main to Meadow Dr. 1,850]3‘ 10" 46 75,900
Molalla Ave. - Miller to N. grid main 1,600|ft. 14" 60 96,000
5th St. - Mathais to Eckerd 1,300ft. 14" 60 78,000
Total to Expand Grid for Growth 37,600]ft. $1,922,500
- Water service upgrade (system wide) 600 3/4" $500]  $300,000|
Total Distribution - B $2,787,200
'STORAGE -
- Paint Exisling Reservoir 1]ls. $10,000 $10,000
- New 2.0 MG Reservoir (conc.) NW near wells 2,000,000|gal $0.38 760,000
- _Pump station for NW reservoir (expandable) Is. $250,000{ $250,000
- New 2.0 MG Reservoir (conc.) at treatment pla 2,000,000|gal $0.38 760,000
Total Storage $1,780,000|
[TOTAL CONSTRUCTION COST . $7,066,000
Construction Contingencies 18]% | | $1,272,000]
[TOTAL CONSTRUCTION COST $8,338,000
NON-CONSTRUCTION COSTS
-_Prelim Design, Final Design, Admin.,
Legal, Survey, Constr. Observ., Cont. 20.0|% $1,668,000
- Land Purchase (well field) 25|ac. $10,000| $250,000
-_Land Purchase (reservoir) 3fac. | | $20,000 $60,000
Total Non-Construclion Costs $1,978,000
|{TOTAL PHASED COSTS $10,316,000
[ \( City of Molalla, Oregon
e a s Water Master Plan
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developed from the experience of deHaas & Assoc., EAS, BCI and CH2M HILL's cost
curves and database’s. The costs were based on historical data and past projects by the
firms. An Engineering News-Record construction cost index (ENR CCI, Seattle) of
5,540 was used in the estimates. More detailed cost estimates will be prepared during
final design of the facilities. In addition, costs must be inflated from the values in this

master plan to the year the actual construction is to occur.

2.0 RECOMMENDED IMPROVEMENTS
Molalla River Intake and Pump Station Replacement

During the major flood of February 1996, the recently completed pump station
and river intake structure was destroyed by the chahging river channel. A new facility is
currently under construction with completion planned by the end of 1996. The facility is
being relocated away from the river such that future floods up to the level of the 1964
100-year flood will not damage it, nor will bank erosion impact the station. Based on
discussions with the design engineer, the river channel is not expected to move to the new

structure during its design life of over 50 years.

New Well Source

For over half a century, the City of Molalla has relied on water from the Molalla
River or Trout Creek (it’s tributary) for the municipal water supply. Since the early
1900’s, many users have applied for and received water rights on the river, which now
total more than the available flow of the river. New rights are not being issued for
summer water usage. The city is attempting to transfer 4 cfs from the Trout Creek intake
to the new intake on the Molalla River. This transfer is being studied by the State of
Oregon and will not be decided for two or three years. It is very unlikely the city will be
able to acquire sufficient water rights on the Molalla River to meet their needs for more
than ten to twenty years. Following that, a new source will be needed. This master plan
recommends that the supplemental source be groundwater, and that this source be
developed immediately. This will provide the city with a redundant source, and any

problems such as an accidental toxic spill into the river or earthquake damage to the
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water intake, water treatment plant, reservoirs or transmission lines would still give the

city an alternative supply from the well field.

Water Treatment

The city currently treats Molalla River water in a treatment plant located on a
ridge southeast of town, adjacent to the reservoirs. It is a package conventional filter
plant manufactured in Vancouver, WA. by Environmental Conditions, Inc. (ECI). The
plant is well suited to the water supply and has done an excellent job treating this specific
water. The plant is in very good repair and is expected to continue producing high
quality water for the 20-year design life of this master plan.

The existing plant is designed to produce water at the rate of 2 MGD. The city’s
water consumption reaches 2 MGD during the peak demand period of the summer and
therefore the water treatment plant is at capacity. To accommodate the projected growth
of the city, an additional plant is needed in the immediate future. This master plan
recommends that the treatment plant be expanded by another 2 MGD as an immediate
project. Expansion of the plant will include the following elements:

e Expansion of the building

e New 2.0 MG package filter plant

e New 0.4 MG clear well

e Site piping to improve operation of reservoirs

e Emergency power

e New control system for entire plant

e New in-line mixer for flocculation in both plants

e Convert disinfection from chlorine gas to sodium hypochlorite
e Influent and effluent automated turbidimeters

e Painting and site work
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Reservoirs

Molalla currently has two reservoirs located on the hill southeast of the city near
the water treatment plant. The newer reservoir holds 1.2 MG while the older reservoir is
0.6 MG in size. The smaller reservoir is in poor repair and has nb rigid cover. The fabric
cover floats on the water surface with a layer of closed cell foam to support it. During the
recent flood, the loss of supply caused the reservoir to be drained, and the foam is now
off-center and is not functioning properly. Correcting this problem is beyond the limits
of city staff and will require assistance from the firm that installed it.

The existing reservoir requirement of the city is approximately 2.7 MG, while the
20-year estimated need is 5.9 MG. The actual existing capacity is 1.8 MG. To serve the
growth anticipated in this master plan, the city will need an additional 4.1 MG in storage,
and 4.7 MG if the existing 0.6 MG reservoir is removed. It is the recommendation of this
plan that the existing smaller reservoir be removed and a new 2.0 million gallon covered
concrete reservoir be constructed in its place. This will provide a total of 3.2 MG of
storage on the hill. The preliminary design or the plant expansion and the new reservoir
should consider renovation of the existing small reservoir to be used as a clear well. It
will require new piping, permanent liner, structural repair and a permanent dome cover.
The cost of reusing this reservoir will be \}ery close to constructing a new 0.4 MG clear
well.

This master plan also recommends. that the a new well field ‘be developed in the
northwest corner of the city’s urban growth boundary. This well field should have a
reservoir containing the remainder of the needed storage. This reservoir will provide an
alternative source of water in the opposite quadrant of the city to meet fire and emergency
demand while providing a separate source of stored water in the event of an emergency at
the river supply or with the transmission lines from the hill. A reservoir at or near the
well field would be constructed at ground level and require a pumping station to
introduce water from the tank to the grid. This pump station will require a minimum of
four pumps sized for low demand, medium demand and high fire flow demands. This

pump station should also be equipped with emergency power. This third reservoir will
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provide the city a total of 5.9 MG of storage which will meet the city’s storage needs for

the 20-year design period and slightly beyond. -

Water Master Plan Map

Figures 6-2 and 6-3 are maps of the existing system which show the new
proposed projects. The maps graphically show locations of individual facilities including
the pipelines, plant, transmission, intake, and the new reservoirs. The staging of these
projects is shown on the CIP schedule (Table 7-2). Each of these projects must be
designed and final locations will vary from the map. For example, the actual location of
the well field will be determined after a predesign hydrogeologic survey of the two square
mile area at the northwest corner of the UGB. Several specific parcels will be identified
for the well field and negotiations with the property owners will fix the actual parcel upon
which a test well is drilled. The purchase or perpetual lease will be finalized after the
presence of water is verified by the well. The reservoir can be constructed on several
sites. Another example is the specific locations of the new large diameter mains
proposed for growth areas. Under ideal conditions, the mains will be constructed as
subdivisions or land developments are constructed. In this way, the lines can be
constructed in street right-of-way rather than easements which may eventually be
inconsistent with specific development projects. However, this will not always be
possible, and in many cases, the main must precede the development forcing it to
conform with the existing water main.

The examples provided in the paragraph above show that each project will be
defined during design. The master plan, however, defines the needed projects, shows the
approximate location for each of them and provides a planning-level estimate of cost to
construct each pfoj ect. It also addresses the relative priority of each project and provides
a guide of when each project will be needed based on the projected growth of the

community.
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CIP-CAPITAL IMPROVEMENT PLAN

TABLE 7-2

ESTIMATE OF PROJECT COST CIP PROJECT STAGING
ITEM QUANTITY _|UNITS|_SIZE | UNITCOST | AMOUNT [ _TOTALS IMMEDIATE STAGE 2 STAGE 3
07T0 6 YEARS | 6 TO 10 YEARS | 11 TO 20 YEARS
MOLALLA RIVER INTAKE PUMP STATION REPLACEMENT
- Pump station and wet well 1|l.s. $225,000] $225,000 $225,000
- River intake structure and pipeline 1|l.s. 70,000 70,000 70,000
- Controls and tel try 1|l.s. 75,000 75,000 75,000
- Emergency power 1]l.s. 75,000 75,000 75,000
- Site work & piping 1]l.s. $25,000 25,000 25,000
Total Source B - $470,000 $470,000 $0 30
NEW WELL SOURCE
- Drill 800 gpm Well (others later as needed) 1|ea. $60,000 $60,000 60,000
- Well House, piping, electrical & Controls 1|ea. 65,000 65,000 65,000
- Emergency Power 1]ea. 40,000 40,000 40,000
- Well field site_- (see land purchase below) 25|ac. 10,000
Total Source $165,000| $165,000 0 50
WATER TREATMENT (Molalla River) 4
Improvements to Existing Plant {
- Upgrade the inline mixing 1]i.s. $15,000 $15,000 $15,000
- New clear well (400,000 gal.) 400,000]gal. $0.50] $200,000 $200,000
- Convert disinfection to sodium hypochlorite 1]l.s. $25,000 $25,000 $25,000
- Add influent and effluent turbidimeters 2|ea. $1,800 $3,600 $3,600
- Painting and general site work 1]l.s. $25,000 $25,000 $25,000
p its Adding New Treatment Capacity
- Treatment plant building expansion 5,000]s.f. $33] $165,000 $165,000
- Water reatment package plant 1,400{gpm $300| $420,000 $420,000
- Site piping 1]L.s. 20,000 20,000 20,000
- Emergency power 1]l.s. $65,000 $65,000 $65,000
- Control system for entire plant (new & old) 1]l.s. 40,000 40,000 40,000
Total Source $978,600 $978,600 $0 $0
[TRANSMISSION*
- New 16 Inch Main (well to new grid) 3,000|ft. 16" $65] $195,000 $195,000
- New 16 Inch Main (Plant to grid) 10,000]ft. 16" $65| $650,000 $650,000
- Valving and metering 2]ea. $20,000 $40,000 $40,000
Total Transmission $885,000 $885,000 $0 $0
* Assumes well within 3,000 f. of new 14" grid at NW corner of UGB.
DISTRIBUTION MAIN IMPROVEMENTS
- To Reinforce Existing Water Grid
Patrol St. - dead end east to 14" main @ Hwy. 2| 700ft. 6" 35 24,500 $24,500
Cole St. - 4th to Main 750]ft. 6" 35 26,300 $26,250
Debra St. - North from Frances to 14" main 350]ft. 8" 40 14,000| $14,000
Frances Christopher link - West of Debra 200(ft. 6" 35 $7,000 $7,000
Hood St. - South of 5th, 300]ft. 8" 35 10,500 10,500
Metzler Ave. - South of Section St. 800|ft. 6" 35 $28,000 28,000
8lh St. - Hart to Molalla Ave. 700it. | 8 | ____$40 28,000 28,000
Tolivar Rd. - Del Mar to Molalla Ave. 1,850 ft. 12" $52 $96,200 $96,200
Main St. - Hwy. 213 to Shaver 6,350|ft. 12" $52| $330,200 $330,200
Total to Reinforce Existing Grid 12,000 564,700 | $440,400 $124,250 $0
- To Expand Grid for New Development
E/W -1, North E/W grid main 5,200]ft. 4" 60 312,000 $156,000 156,000
E/W -2, Big Meadow E/W grid main 5,200]ft. 0" 46 239,200 $119,600 119,600
| E/W-3, Bear Creek E/W grid main 6,050 |ft. 0" 46 278,300 139,150 $139,150
N/S -2, School N/S grid main - north 4,400]ft. 12" 52 228,800 $114,400 114,400
N/S -2, School N/S grid main - south ft. 10" 46 $41,400 $41,400
N/S -1, Westemn N/S grid main - north [ 12" 52|  $228,800 $114,400 $114,400
N/S -1, Western N/S grid main - south 10" 46 $43,700| $43,700]
Del Mar tie to N. UGB 12" 52| $127,400 $63,700 $63,700
Hwy. 213 - Main to Toliver 12" 52| $104,000] $104,000
Hwy. 213 - Main to south grid main 10" 46 69,000 $69,000
Bid Meadows Tie - N grid main to Meadow Dr. 10" 46 75,900 37,950 $37,950
Molalla Ave. - Miller to N. grid main 14" 60 $96,000 48,000 $48,000
5th St. - Mathais to Eckerd 14" $60 78,000 78,000
Total to Expand Grid for Growth | $1,922,500 $836,050 $793,200 $293,250
- Water service upgrade (system wide) 600 3/4" $500( $300,000 $100,000 $100,000 $100,000
Total Distribution ] $2,787,200 $1,376,450 $1,017,450 $393,250
|STORAGE : |
- Paint Exisling Reservoir 1]ls. $10,000 $10,000 i $10,000 ]
- New 2.0 MG Reservoir (conc.) NW near wells 2,000,000{gal $0.38 760,000 $760,000
- Pump station for NW reservoir (expandable) 1]ls. $250,000 250,000 $250,000
- New 2.0 MG Reservoir (conc.) at treatment pla 2,000,000|gal $0.38 760,000 $760,000
Total Storage $1,780,000! $770,000 $1,010,000 $0
[TOTAL CONSTRUCTION COST $7,066,000 $4,645,050 $2,027,450 $393,250
Construction Contingencies 18]% | | ] $1,272,000] $836,000 $365,000 $71,000]
TOTAL CONSTRUCTION COST o $8,338,000 $5,481,050 $2,392,450 $464,250
NON-CONSTRUCTION COSTS o
- Prelim Design, Final Design, Admin., |
Legal, Survey, Constr. Observ., Cont. 20.0|% 71 77777 L $1,096,000 $478,000 $93,000!
- Land Purchase (well field) 25lac. | f $250,000
- Land Purchase (reservoir) 3lac. | $60,000 ;
Total Non-Construction Costs o $1,978,000 $1,406,000 $478,000 $93,000
(TOTAL PHASED COSTS ) ' $10,316,000) _ $6,887,050 $2,870,450 $557,250
City of Molalla, Oregon

Z
\

_/




3.0 SCHEDULE

The capital improvements presented in this master plan are phased or staged,
which will spread the full implementation of the plan over many years. All
improvements will be needed over the 20-year planning period and the majority of the
work will be needed immediately if the city is to properly respond to the development
pressures being presented.

Table 7-1 presents all of the recommended projects and a current estimate of cost
for the total program based on today’s construction cost. It will be necessary to inflate
the cost of construction to the year anticipated for construction. To assist in scheduling
the work, Table 7-2 has been prepared. It shows the relative priority of each project and
the projected time for completion.

The city is rapidly moving into a period where it will begin experiencing severe
water shortages during the four summer months. Any delay in implementing these
improvements will result in severe hardship for the citizens of the community. Delay
would soon lead to restrictions for extending service to newly developing properties. The
short term outcome would be inadequate domestic water supply requiring summer use
restrictions, inadequate fire protection and could eventually lead to a complete restriction
of new land development and building permits (growth moratorium). It is therefore
recommended that a funding package be assembled and the first stage projects proceed to

design within the next three to six months.

40 FUNDING
General

This master plan outlines needed improvements which total $10,316,000. If the
city moved ahead quickly, selling municipal bonds and constructing all of this work at
one time, the cost of the debt service would have a very large user rate impact. Following
is an analysis of the existing water fund budget and its impact on user rates. This basic
data will be used for further alternative analysis.

o For basis of this analysis, it will be assumed there are 1,435 water customers or
accounts for the water system.

. 7-8
Molalla Water Master Plan




e Water revenues for 1995-6 are estimated to be $370,000.

e The current water rates for a typical residential service is $7.00 base charge plus
$1.16 per 100 cubic feet of water use.

o An average residential user typically uses 800 c.f/mo., and therefore their
monthly bill would average 7+ (1.16)(8) = $16.28 / mo.

o Considering all users on the system, the average water user is estimated as follows
$370,000 / 1,435 / 12 = $21.49 per month. This user therefore consumes 1,206
c.f. of water each month (21.49 - 7.5 =13.99/1.16 = 1,206)

° Numbér of equivalenf residential users (ERU) = 370,000 / 16.28 / 12 = 1,894
ERU's

e $1.00 in rates = $17,220 in revenue per year
e The total water fund revenues are disbursed as shown on Table 3-2

To balance the annual budget, carryover funds are used from the previous year,
plus connection fees and interest on the carryover amount. To determine how much of
this expenditure budget can be carried from year to year by revenues it is necessary to
remove the carryover amount and the interest. This leaves $388,000 in actual revenue.
The $388,000 will fund personal services, materials and services, capital outlay, existing
debt service, equipment recovery, the transfer to the general fund and $16,300 to the
Water System Expenditure Fund.

In addition to the general- yearly budget costs discussed above, the city has a
current bonded debt to consider. There are two General Obligation Bonds (GO bonds)
which are paid by both rate revenues and property taxes. These bonds will be fully paid
within the next two YCars. In 1992 the city sold revenue bonds which are retired by user
rates. Debt service for these bonds is currently $29,460 per year and decreases at
approximately 1.5 percent per year as the bonds are paid. These bonds must be
considered when projecting debt service for the new debt required to fund the CIP.

In general, the existing water rate structure provides a sound basis for funding the

existing level of service and a small amount for future capital expenditures. However, the
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existing rates will not fund the capital expenditures anticipated in this master plan without
a major increase. In the sections which follow, the funding of the CIP will be considered
in detail and alternatives developed. The most feasible funding option(s) will be analyzed

to determine the impacts on user rates.

Funding with General Obligation Bonds

If the city .is unable to secure any funds from state or federal agencies to offset
part of the cost of the proposed construction, the city retains the option of funding the
work with General Obligation Bonds (GO bonds) or Revenue Bonds. GO Bonds will
have the most favorable interest rates, as they typically fall between 0.5 and 1.0 percent
below Revenue Bonds. GO bonds require approval of the voters before they can be sold
to finance projects because they pledge the full faith and credit of the city. Revenue
bonds pledge user rates to repay the bonds and therefore do not require a vote of the
citizens of the city. The figures which follow assume the entire first stage of the CIP will
be funded with GO bonds and paid by user rates:

e Amount to finance - $6,887,000 (1996 dollars)

e Assumed bond interest rate - 6% at 20 years.

e Debt service - $6,887,000 x 0.04327 x 2 = $596,000/yr. or 49,670/mo.
e Rate Impact. - $596,000/ 17,220 = $34.61 / mo. debt service
- existing rates = 16.28 / mo.
- less water system exp. fund -3.88 / mo.
Total user rate = $47.01 / mo.

The impact of funding $6,887,000 in GO bonds will nearly triple the water rates. Rates
of $47.01 would be high, nearly the highest in the state. The communities with the
highest rates in the state are those which have undertaken major capital improvement
projects and funded these improvements with GO bonds or even through federal or state
agency grant/loan packages. These agencies require cities using their funding to increase

their rates to a minimum of the low $30 range before they will provide grant funds.
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Molalla will likely not qualify for grant funds and will have to fund all or most of the

improvements with loan money. This will be discussed in detail on the following pages.

Grant / Loan Funding

Opportunities for the grant funding of public works facilities in small cities are
possible but not readily available. Molalla has three basic available sources of grant
funding:

1. A block grant from the State Department of Economic Development (EDD)

2. A grant from Oregon Lottery funds

3. A RECD (formally Farmers Home Administration - FmHA) grant

The State EDD provides grants to cities in Oregon for many types of public
works facilities. Water projects qualify and are often funded. Applications for the next
round of funding will be received beginning July 1, 1996. To qualify for these funds the
city must have over 51 percent low and moderate income. In addition the city must have
a declared health hazard to be competitive with the other cities vying for the funds.
Although possible, it is not likely the city will secure a Community Development Block
Grant.

Loans are also possible from the EDD, however they are normally provided with a
combination grant / loan package. In general, this funding source should be considered in
developing a funding package, but receiving a favorable package is unlikely.

Oregon Lottery Funds have been used to support public works construction
since the lottery was approved by voters many years ago. The funds are available
through two programs: the Water/Wastewater Fund and the Special Public Works Fund.
All lottery funds are provided to further economic development in the community. If an
industry will move into the city, but the needed infrastructure to allow the development is
not in place, the funds become readily available. A Water/Wastewater funding package
can be all loan funds or a grant/loan package. They are normally extended to help the
city resolve a serious compliance issue where the city has been placed on notice by DEQ
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or the State Health Division to modify their system so it will-meet state or federal law.
The focus of the Special Public Works Fund is on creating jobs, and such funds are
extended only to attract a specific industry to the city.

The third source of grant funding is the RECD (FmHA). This is a federal agency
which provides funds to local governments for various purposes, including housing and
public works infrastructure. Once again, grant funds will be difficult for Molalla to
acquire. RECD prefers that projects draw on all available funding sources and will
expect the city to carefully consider other funding sources before approaching them. As
with lottery and block grant funds, there is considerable competition for the RECD grant
funds. Small cities with very low income citizens which are under order by a regulatory
agency to correct an environmental problem or health hazard receive most of the
available grant funding. RECD does have an excellent loan program however, and the
city should be able to borrow funds from RECD at an interest lower than selling GO
bonds directly. This master plan strongly recommends financing the project through
RECD. The primary concern may be timing. To fund the amount of construction
anticipated in Stage 1 of this plan will likely require more than one federal budget year to
complete.

Once the city has reviewed this report and refined the level of Stage 1
construction they wish to implement, applications should be prepared to the funding
agencies desired. The applications should stress the following issues:

° Molalla’s family income level.

° Molalla has reached the limits of its water supply and water treatment

plant capacity during the peak summer demand periods. It must soon

ration water during the summer months or pass a moratorium on growth.
This will cause extreme hardship to the existing users.

° The lack of supply and fire protection will stop economic development in
Molalla and prevent the community from growing through new
construction, expanding business/industry and new connections.

° The existing water rights on the Molalla will prohibit additional supply
unless the city can secure additional rights.
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o The existing collection and storage systems have sufficient capacity to
meet residential demand but do not have the capacity to provide adequate
fire protection to many commercial and industrial areas.

It is recommended that Molalla initiate funding application activity immediately with
RECD for this project. The interest rate will be approximately one percent below GO
bonds. Applications are received throughout the year. Due the budget discussions in
Congress, RECD haé not yet received their full appropriation for the current year. In
additional to consulting services, the Council of Governments (COG) can assist the city

in the preparation of these funding requests.

Project Funding Package

At this point in time, it is very difficult to project a likely package of grants and
loans to fund this project. Currently the city does not have a declared health hazard. No
state actions have been placed against the city for declared violations of state law due to
its inadequate water system. Because the problems have not been documented by
government actions, Molalla will likely not receive grant funding from any of the named
agencies. Actions of this type against the city are not likely in the near future.

To allow analysis of the impac¢t of RECD financing of the project, the
assumptions listed below were made. There is no way to determine if these assumptions
will be valid, however, they should be relatively realistic.

e No EDD grant
e  No Oregon lottery grant
e No RECD grant

e A commitment for funding the Stage 1 balance with a RECD 5 percent loan.

Rate Calculations

Total Stage 1 project cost - $6,887,000
Less grant funds - _ , 0
Remainder to be financed - $6,887,000

- Assumed bond interest rate - 5% at 40 years
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- Debt service - $6,887,000 x 0.02903 x 2 = $399,859 per year.

- Rate Impact - $399,859/8$17,220 = $23.22 / mo. debt service

Existing rates = 16.90/ mo.
Less water exp fund = -3.88
Total user rate = $36.24 / mo.

It appears that the 1995-96 water fund expenditure budget accurately represents the cost
of operating the Molalla water system. This expenditure budget seems consistent with
the budgets of other water systems of comparable size to Molalla and therefore it will not
be questioned in this plan. From the calculations above, it is reasonable to assume that
adjusting the rates to reflect the actual cost of operating the system plus the
implementation of the CIP contained in this master plan will have a major impact on user
rates. Water rates for a typical user will increase from $16.90 to between $36.24 and
$47.01 per month. Anything above $25.00 will place Molalla among Oregon city’s with

the highest water rates. There are many cities in the state however, with similar rates.

Other Funding Possibilities

The grant and loan funding opportunities discussed above are the basic major
options available to the city for implementation of this project. There are other funding
approaches which, although small in comparison, may be considered in the total funding
package. These options are as follows:

e SDC's - The Systems Development Charge (SDC) is a funding mechanism
established by the Oregon State Legislature for funding public works facilities
which are necessitated by new development or growth within a community.
These charges are paid by new developments to the city and, if so established,
may assist in funding the expansion of the sewer, water, storm drainage,
streets and park systems. Molalla’s current SDC for water is $1,040 per new
residential home.

Each new development pays a fee at the time of subdivision or when a
building permit is issued. To determine the impact of a SDC on the water
fund budget; if growth in Molalla is at 5%, 200 new people will move to the
city each year. Assuming 3 people per home, 67 new houses will be required
each year. The SDC rate is determined by a cost analysis which estimates the
cost required to extend services to the new developments. It was reviewed
7-14
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within the past two years and the rate was established at $1,040 (typical rate),
generating $68,680 per year from this source (currently the city budgets
$31,200 from SDC charges). It should be noted that the CIP included in this
master plan could justify a higher SDC rate than the current figure. This
requires a detailed analysis to fix the higher rate.

Under current Oregon SDC law, it is appropriate to use SDC revenue to retire
bonded debt from projects constructed that were listed in the CIP. The
$68,700 per year could reduce water rates by up to $4.00 per month
68,700,000 / 17,220). These figures may be slightly conservative as growth
will bring commercial and industrial development as well as housing.

It should be cautioned that SDC revenues may not be used for operation and
maintenance of the water system. These funds are used only for capital outlay
projects which expand or improve the system for the betterment of
development of the city. Because SDC funds may be used to service the debt
for implementing the CIP in this master plan, it is reasonable to consider that
SDC revenues can offset user rates for the debt service. A word of caution,
however. Most lenders will not allow SDC revenues to be considered as the
basis for paying the bonds for public improvements. The city must have rate
authority without the SDC revenues to sell the bonds as SDC revenues can
drop to zero if development in the city stops due to an economic downturn.

Pipe Replacement Program - This program is designed to replace the
undersized pipes in the system. With the implementation and completion of
the CIP contained in this report, the need for these funds each year will be
reduced. Other needs will replace them such as extending water service to
new developments, paying for oversized facilities when developments pay
basic service costs, and other similar projects.

A distribution pipe replacement program is included in the annual budget
under transfer to water reserve fund. This program is currently funded at
$81,792 per year. With the majority of the replacement program completed
by implementing the CIP, the existing funding level should be adequate.

It is the opinion of the engineer that approximately half of the needed
distribution system improvements should be financed with the Stage 1 project.
The remaining stages can be funded from SDC revenues and developers share
of the projects constructed in subdivisions and other development projects and
the budget appropriation above (inflated over the years.)

Other Funding Sources may also be available. It is recommended that a
detailed economic analysis be made for funding the improvements proposed
in this master plan.
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Implementation

The costs and funding alternatives in this chapter are offered to assist in defining the
specific project package the city wishes to pursue. It also presents several opportunities
available to fund the selected work. It is recommended that the draft plan be reviewed by
the staff followed by a meeting with the consultant to receive comments and discuss the
plan. The input from this meeting will generate revisions to the report leading to the final

document. The consultant will then present the report to the City Council.

In implementing this approach it is critical to make the citizens aware of the needs within
the water system and to seek their comments and support for implementing this plan.
The funding applications should be completed soon after the adoption of the master plan.
Submitting the applications to the funding agencies starts ‘the review process and places
the city on the list to receive funding. In most cases, applications can be modified after

filing, so it is not necessary to have the absolute final analysis completed before filing.

APPENDIX A
COMMON ABBREVIATIONS
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ADD
cfs
CIP
DEQ
ERU
FAP
gped
MDD
MG
mgd
NTU
OHD
OWRD
PHD
ppm
psi
UGB
WTP

APPENDIX A

COMMON ABBREVIATIONS

Average Daily Demand

cubic feet.per second

Capital Improvement Plan
Department of Environmental Quality
Equivalent Residential User-

Filter Aid Polymer

gallons per capita per day

Maximum Daily Demand

million gallons

million gallons per day
Nephelometric Turbidity Units - a measurement of turbidity
Oregon Health Division

Oregon Water Resource Department
Peak Hour Demand

parts per million

pounds per square inch

Urban Growth Boundary

Water Treatment Plant
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Permit Number: 0200-J
Expiration Date: 12-31-95
Page- 1 of 12 Pages

GENERAL PERMIT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

WASTE DISCHARGE PERMIT

Department of Environmental Quality
' 811 S.W. Sixth Avenue
Portland, OR 97204
Telephone: (503) 229-5696

Issued pursuant to ORS 468.740 and The Federal Clean Water Act

ISSUED TO:

SOURCES COVERED BY THIS PERMIT:

' Discharges of filter backwash
water, settling basin, and
reservoir cleaning water which
have been adequately settled
prior to discharge

- DEC 2 6 1930

Lydia/R. Taylor, Administratér Date

PERMITTED ACTIVITIES

Until this permit expires or is modified or revoked,.the permittee is
authorized to discharge to waters of the State adequately trezted waste
waters only from the authorized discharge point or points established in
Schedule A and only in conformance with all the requirements, limitations,
and conditions set forth in the attached schedules as follows: '

Schedule
Schedule
Schedule
Schedule

General ConAiCiomS...oveeeiimnenmeonnveeeeaneerreseee

Uawp»

— Page
Waste Discharge Limitations not to be Exceeded..... 2
Minimum Monitoring and Reporting Requirements...... 3
Compliance Conditions and Schedules........oovvenn. -
Special CONditIONS. . ...euvvnneerureeeee s -
4-12

Each other direct and indirect waste discharge to waters of the State 1is
prohibited unless covered by another NPDES permit.

This permit does not relieve the permittee from responsibility for
compliance with any other applicable federal, state, or local law, rule,
standard, ordinance, order, judgment, Or decree.
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SCHEDULE A

Waste Discharge Limitations not to be Exceeded by Facilities Covered
by this General Permit

Parameters - Limitations

Settleable Solids : Shall not exceed 0.1 ml/1l

pH Shall not be outside the range
6.0-9.0

Notwithstanding the effluent limitations established by this permit,
no wastes shall be discharged and no activities shall be conducted
which will violate Water Quality Standards as adopted in OAR
Chapter 340°'Division 41 except in the following defined mixing zone:

The allowable mixing zone shall not extend beyond a radius of 10
meters from the point of discharge.

Receiving Stream Flow

The receiving stream shall provide a minimum dilution of 30:1 during
periods of discharge. '

Solids, sludges, dirt,. sand, silt, and bacterial slime removed from
filters, settling basins and reservoirs shall be disposed of in a

way which will prevent discharge to public waters and nuisange
conditions. They shall be disposed of at a Department permitted solid
waste disposal site or by obtaining a Department letter permit issued
in accordance with OAR 340-61-020, 027.

All filter backwash water shall pass through a settling pond or other
approved treatment system and meet the effluent limitations in
condition 1. prior to discharge to waters of the State.

All reservoir cleaning waters shall pass through an approved treatment
system and meet the effluent limitations in Condition 1. prior to
discharge to waters of the state.



Permit Number: 0200-J
Expira;ion Date: 12-31-95
Page 3 of 12 Pages

SCHEDULE B

Minimum Monitoring and Reporting Requirements (unless otherwise approved
in writing by the Department)

Item or Parameter Minimum Frecuency ¥* Tvpe of Sample
Settleable Solids (ml/1l) 2 /Month _ Grab
pH 2 /Month Grab

Reporting Procedures

Monitoring data shall be recorded each month on EPA Form 3320-1l. The data
shall be submitted to the Department monthly by the 15th day of the
following month. In addition, any violation of permit conditions shall be
reported within five (5) days of discovery along with an explanation and

correction plan.

* The data shall be collected at the overflow of.the settling pond or other

treatment device during a filter backwash cycle. 1If the filters are
backwashed less frequently than every two weeks, the data shall be collected
during the time backwash occurs. If the settling pond does not overflow

during the backwash cycle but is drained or pumped after settling has
occurred, the data shall be collected during the draining or pumping.
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GENERAL CONDITIONS

SECTION A. STANDARD CONDITIONS

1.

~ Duty to Comply

The permittee must comply with all conditions of this permit. Any
permit noncompliance constitutes a violation of the Clean Water Act
and is grounds for enforcement action; for permit termination;
revocation and reissuance, or modification; or for denial of a permit

renewal application.

Penalties for Violations of Permit Conditions -

Oregon Law (ORS 468.990) classifies a willful or negligent violation
of the terms of a permit or failure to get a permit as a misdemeanor
and a person’ convicted thereof shall be punishablé by a fine of not
more than $25,000 or by imprisonment for not more than one year, or
by both. Each day of violation constitutes a separate offense.

In addition to the criminal penalties specified above, Oregon Law
(ORS 468.140) also allows the Director to impose civil penalties up
to $10,000 per day for violation of the terms or conditions of a

permit.

Duty to Mitigate

The permittee shall take all reasonable steps to minimize or correct
any adverse impact on the environment and human health resulting

from noncompliance with this permit, including such accelerated or
additional monitoring as necessary to determine the nature and. impact

of the noncomplying discharge.

Individual NPDES Permit Required

Whenever a facility expansion, production increase, or process
modification is anticipated which will result in a change in the
character of pollutants to be discharged or which will result in a
new or increased discharge that will exceed the conditions of this
permit, an NPDES application must be submitted together with the
necessary reports, plans, and specifications for the proposed changes.
No change shall be made until plans have been approved and an
individual NPDES permit has been issued.

Permit Actions

The Director may revoke a general permit as it applies to any person
and require such person to apply for and obtain an individual NPDES

permit if:
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a. The covered source or activity is a significant contributor of
pollution or creates other environmental problems;

b. The permittee is not in compliance with the terms and conditions
-of this general permit; or o

c. Conditions or standards have changed so that the source or
activity no longer qualifies for a general permit.

General Permit Coverage

a. Any permittee not wishing to be covered or limited by this
general permit may make application for an individual NPDES
permit in accordance with NPDES procedures in OAR 340-45-030.

b. This general permit does not cover activities or discharges
covered by an individual NPDES permit until the individual permit
has expired or been cancelled. Any person conducting an activity
covered by an individual permit but which could be covered by
this general permit may request that the individual permit be

cancelled.
c. All persons desiring to be covered by this general permit must
register with the Department. For new sources, this can be done

by submitting EPA Forms 1 and 2E along with a map showing where
the discharge will occur and receiving stream flow information so
that available dilution can be calculated. For sources on an
existing individual permit, send a letter of request. Send
application to:

Department of Environmental Quality

Water Quality Division

811 S.W. Sixth Avenue

Portland, OR 97204 ' -~

Toxic Pollutants

The permittee shall comply with effluent standards or prohibitions
established under Section 307(a) of the Clean Water Act for toxic
pollutants within the time- provided in the regulations that establish
those standards or prohibitions, even if the permit has not yet been
modified to incorporate the requirement.
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8. Property Rights

The issuance of this permit does not convey any property rights of
any sort, or any exclusive privileges, nor does it authorize any
injury to private property or any invasion of personal rights, nor
any infringement of federal, state or local laws or regulations.

SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

l. Proper Operation and Maintenance

The permittee shall at all times properly operate and maintain all
facilities and systems of treatment and control (and related
appurtenances) which are installed or used by the permittee to achieve
compliance with the conditions of this permit. Proper operation and
maintenance includes effective performance, adequate funding, adequate
operator staffing and training, and adequate laboratory and process
controls, including appropriate quality assurance procedures. This
provision requires the operation of back-up or auxiliary facilities

or similar systems only when necessary to achieve compliance with the
conditions of the permit.

2. Duty to Halt or Reduce Activitv

Upon reduction, loss, or failure of the treatment facility, the
permittee shall, to the extent necessary to maintain compliance with
its permit, control production or all discharges or both until the
facility is restored or an alternative method of treatment is
provided. This requirement applies, for example, when the primary
source of power of the treatment facility fails or is reduced or

lost. It shall not be a defense for a permittee in an enforcement
action that it would have been necessary to halt or reduce the
permitted activity in order to maintain compliance with the ccnditions

of this permit.

3. Bypass of- Treatment Facilities

a. Definitions

~

(1) "Bypass" means the intentional diversion of waste streams
from any portion of a treatment facility.

(2) "Severe property damage" means substantial physical damage to
property, damage to the treatment facilities which causes
them to become inoperable, or substantial and permanent loss
of natural resources which can reasonably be expected to
occur in the absence of a bypass. Severe property damage
does not mean economic loss caused by delays in production.
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b. Bypass not ‘exceeding limitations.

The permittee may. allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if it also is for
essential maintenance to assure efficient operation. These.

bypasses are not subject to the provisions of paragraphs c and d

of this section.

Cis Notice

(1) Anticipated bypass. If the permittee knows in advance of
the need for a bypass, it shall submit prior notice, if
possible at least ten days before the date of the bypass.

(2) Unanticipated bypass. The permittee shall submit notice of
an unanticipated bypass as required in Section D, Paragraph
D-5 (24-hour notice).

d. Prohibition of bypass.

(1) Bypass is prohibited and the Director may take enforcement
action against a permittee for bypass, unless:

(a) Bypass was unavoidable to prevent loss of life,
personal injury, or severe property damage;

(b) There were no feasible alternatives to the bypass, such
as the use of auxiliary treatment facilities, retention
of untreated wastes, or maintenance during normal )
periods of equipment downtime. This condition is not
satisfied if the permittee could have installed .
adequate backup equipment to prevent a bypass which
occurred during normal periods of equipment downtime
or preventative maintenance; and -

~-. (c) The pérmittee submitted notices as required under
paragraph c of this section.

(2) The Director may approve an anticipated bypass, after
considering its adverse effects, if the Director determines
that it will meet the three conditions listed above in
paragraph d(1) of this section.

Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in the
course of treatment of control of wastewaters shall be disposed of
in a manner such as to prevent any pollutant from such materials from

entering waters of the State.
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SECTION C. MONITORING AND RECORDS

1.

Representative Sampling

Sampling and measurements taken as required herein shall be .
representative of the volume and nature of the monitored discharge.
All samples shall be taken at the monitoring points specified in this
permit and shall be taken, unless otherwise specified, before the
effluent joins or is diluted by any other waste stream, bédy of

water, or substance. Monitoring points shall not be changed without
notification to and the approval of the Director..

Flow Measurements

Appropriate’ flow measurement devices and methods consistent with
accepted scientific practices shall be selected and used to insure
the accuracy and reliability of measurements of the volume of
monitored discharges. The devices shall be installed, calibrated
and maintained to insure that the accuracy of the measurements is
consistent with the accepted capability of that type of device.
Devices selected shall be capable of measuring flows with a maximum
deviation of less than + 10% from true discharge rates throughout
the range of expected discharge volumes.

Monitoring Procedures

Monitoring must be conducted according to test procedures approved
under 40 CFR Part ‘136, unless other test procedures have been

specified in this permit.

Penalties of Tampering

The Clean Water Act provides that any person who falsifies, tampers
with, or knowingly renders inaccurate, any monitoring device- or method
required to be maintained under this permit shall, upon conviction,

be punished by a fine of not more than §$10,000 per violation, or by
imprisonment for not more than 6 months per violation, or by both.

Reporting of Monitoring Results

Monitoring results shall be summarized each month on a Discharge

Monitoring Report form approved by the Department. The reports shall
be submitted monthly and are to be postmarked by the 14th day of the
following month unless specifically approved otherwise in Schedule B

of this permit.
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Additional Monitoring by the Permittee

If the permittee monitors any pollutant more frequently than required
by this permit, using test procedures approved under 40 CFR 136 or as
specified in this permit, the results of this monitoring shall be
included in the calculation and ‘reporting of the data submitted in
the DMR. Such increased frequency shall also be indicated.

Averaging of Measurements

'

Ccalculations for all 1imitations which require averaging of
measurements shall utilize an arithmetic mean, except for coliform
and fecal coliform bacteria which shall be averaged based on a

geometric or log mean.

Retention of Records

The permittee shall retain records of all monitoring information,
including all calibration and maintenance records of all original
strip chart recordings for continuous monitoring instrumentation,
copies of all reports required by this permit, and records of all data
used to complete the application for this permit, for a period of at
least 3 years from the date of the sample, measurement, or report of
application. This period may be extended by request of the Director
at any time.

Records Contents

Records of monitoring information shall include:

a. The date, exact place, time and methods of sampling or
measurements;

b. The individual(s) who performed tbe sampling or measuréments;
cC. The date(s) analyses were performed; |

d. }he individual(s) who performed the analyses;

e. The analytical techniques or methods used; and

f. The results of such analyses.

Inspection and Entry

The permittee shall allow the Director, or an authorized
representative upon the presentation of credentials and other
documents as may be required by law, to:
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a. Enter upon the permittee’s premises where a regulated facility or
activity is located or conducted, or where records must be kept
under the conditions of this permit;

b. Have access to and copy, at reasonable times, any records that
must be kept under the conditions of this permit; ' ;

c. Inspect at reasonable times any facilities, equipment (including
monitoring and control equipment), practices, or operations
regulated or required under this permit, and

d. Sample or monitor at reasonable times, for the purpose of
assuring permit compliance or as otherwise authorized by the
Clean Water Act, any substances or parameters at any location.

SECTION D. REPORTING REQUIREMENTS

1.

Planned Changes

The permittee shall give notice to the Director as soon as possible
of any planned physical alterations or additions to the permitted

facility.

Anticipated Noncompliance

The permittee shall give advance notice to the Director of any planned
changes in the permitted facility or activity which ‘may result in
noncompliance with permit requirements.

Transfers

This permit may be transferred to a new permittee provided the
transferee acquires a property interest in the permitted activity and
agrees in writing to fully comply with'all the terms and conditions
of the permit and the rules of the Commission. No permit shall be
transferred to a third party without prior written approval from the

Director.’ -

Compliance Schedule

Reports of compliance or noncompliance with, or any progress reports
on interim and final requirements contained in any compliance schedule
of this permit shall be submitted no later than 14 days following each
schedule date. Any reports of noncompliance shall include the cause
of noncompliance, any remedial actions taken, and the probability of
meeting the next scheduled requirements.
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Twenty—-Four Hour Reporting

The permittee shall report any noncompliance which may endanger health
or the environment. Any information shall be provided orally (by
telephone) within 24 hours from the time the permittee becomes aware
of the circumstances. A written submission shall also be provided
within 5 days of the time the permittee becomes aware of the

circumstances. The written submission shall contain:

a. A description of the noncompliance and its causej

b. The period of norncompliance, including exaqt_dates and times;
c. The estimated time noncompliance is expected to continue if it

has not been corrected; and

d. Steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the noncompliance.

The Director may waive the written report on a case-by-case basis if
the oral report has been received within 24 hours.

The féllowing shall be included as information which must be reported
within 24 hours:

a. Any unanticipated bypass which exceeds any effluent limitation in

the permit.

b. Any upset which exceeds any effluent limitation in the permit.'

Oother Noncompliance

The permittee shall report all instances of noncompliance not reported
under Section D, Paragraphs D-4 and D-5, at the time monitoring
reports are submitted unless required otherwise in Schedule B of
this.permit. The reports shall contain the information listed in

Paragraph D-5.

Duty to Provide Information

The permittee shall furnish to the Director, within a reasonable time,
any information which the Director may request to determine whether
cause exists for revoking coverage by this permit, or to determine
compliance with this permit. The permittee shall also furnish to

the Director, upon request, copies of records required to be kept

by this permit.
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other Information: When. the permittee becomes aware that it failed
to submit any relevant facts in a permit application, or submitted
incorrect information in a permit application or any report to the
Director, it shall promptly submit such facts or information.

8. Signatory Requirements

All applications, reports or information submitted to the Director
shall be signed and certified in accordance with 40 CFR 122.22.

9. Falsification of Reports

The Clean Water Act provides that any person who knowingly makes

any false statement, representation, or certification in any record
or other document submitted or required to be maintained under this
permit, including monitoring reports or reports of compliance or
noncompliance shall, upon conviction be punished by a fine of not
more than $10,000 per violation, or by imprisonment for not more than
six months per violation, or by both.

SECTION E. DEFINITIONS AND ACRONYMS

1. BOD means five-day biochemical oxygen demand.

2. TSS means total suspended solids (non-filterable residue).

3. mg/l means milligrams per liter.

4. kg means kilograms.

5. m3/d means cubic meters per day.

4. MGD means million gallons per day. -

5. Composite sample means a combination of samples collected, generally
at equal intervals over a 24-hour period, and apportioned accordlng

to the volume of the flow at the time of the sampling.

6. FC means fecal coliform bacteria.

IW\WC7133 (2-13-92)
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MOLALLA

Molalla's water reservoir dropped to -

within a half-foot of trouble Thursday
before PGE got the treatment plant
operating about 3 p.m.

If the supply of water for the 4,045
residents had dropped any lower,
said City Manager Harvey Barnes, the
city risked sending tiny bits of sedi-
ment (turbidity) into the water lines.

The water would have been safe to
drink, he added, but it would have
been murky. In addition, the murki-
ness would have remained until the
lines were flushed out.

The wind knocked out electricity to
the city's water treatment plant about
12:45 p.m. Tuesday. After officials
asked residents to conserve water,
Barnes said,-"our water consumption

~dropped like a rock.”

Besides drinking-water, city offi-
cials were worried about retaining.
enough water to fight fires, especially
with a large number of people using
candles in their homes.

The high school closed as part of
the water conservation effort, Barnes
said. g
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a.1d streams surge out of their banks

ROSS HAMILTON/The Oregonian
ne 15, navigate the sandbags placed In front of thelr homes.

placed baskets and delicate trinkets
as high as they could.

Just in case they had to leave in a
hurry, they packed a suitcase with

" enough clothes to outfit the family.

“It’s been close and scary,” said
Sharon Wallway. .

The Wallways and many of their
neighbors in the Rusk Road area of
Clackamas County spent much of
Tuesday trying to keep water from
their homes. Water from swollen
Mount Scott Creek, a tributary of

Rollnoo Cranlk had enilled aver ite

CANBY

Canby fire officials were watching the
Molalla River south of the city and advis-
ed eight to 10 families along Alder Creek
Lane to evacuate, fearing the river's rising
waters would overflow a dike.

Firefighter Bob Satterwhite said the
river was near the top of the dike. Should
the evacuees need temporary housing,
Fire Chief Jack Stark said an emergency
shelter would be set up overnight at the
Canby Adult Center, 1250 S. Ivy, with
food, bedding and other supplies to be
provided by the Oregon Trail Chapter of
the American Red Cross. Call the fire de-

partment at 266-5851, the adult center at'
266-2970 or the Red Cross at 284-1234. -

MOLALLA

The Molalla River crept perilously close:

to homes, knocked power from the city's
water intake plant and burst a dike in the
city's sewage treatment plant, causing
raw sewage to flow into Bear Creek.

By Tuesday evening, rescue workers
were evacuating 30 to 40 elderly people
from the South Shady Dell Road residen-
tial area. The water was close enough by
5 p.m. to pose a threat to elderly people,
said Joe Misso, the Molalla Fire Depart-
ment’s deputy chief.

Water already had seeped into garages
and made lakes of the fields around the
homes.

Harold Osterud, health officer for the
Clackamas County Public Health Division,
said the sewage probably was too diluted
to cause harm, but he warned residents
to take these precautions to avoid con-

. tamination:

M Residents who drink from wells near
the river should boil all their water until
they can be sure it is not contaminated.

W Do not eat food supplies contaminated
by river water.

W Avoid getting wet in river water.

After a first look around Molalla Tues-
day morning, Molalla Fire Department
volunteers placed about 700 sandbags to
keep water away from at least five homes
by the river and in cul-de-sacs. Water
stood deep on many roads around town,
and about five cars became waterlogged
on South Molalla Avenue.

Power was restored to the city's water
intake plant by midday, and operators
were drawing as much water as they
could in case the power shut off again.

ESTAGADA

Estacada fire officials were watching
the Clackamas River northwest of the
city, worried that it could flood riverside
homes in Paradise Park, a development
of about three dozen homes on the east
bank of the river. Firefighters helped
those residents sandbag the riverbank,
said Fire Chief Daniel D. Burke, “but if it
gets really high, it's going to overwhelm
the individual efforts.” If a large shelter is
needed, one would be set up by the city

in 2 arhanl nrchinreh Call the fire depart-
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Molalla water supply problem
is worse than it first appeared

. By KATE TAYLOR
of The Oregonian staff

MOLALLA — Flooding last
month left one problem in Molal-
la that time hasn’t healed.

In fact, the more city officials
look at their water system pump
station, the worse it looks.

At first, they thought it would
cost $1 million to. repair the sta-
tion, which transformed from a
state-of-the-art pump -into a man-
gle of metal and debris.

Days later, they noticed the
river’s shape had changed per-
manently, eroding above and
under the pump and leaving the
structure’s foundationr dangling
several feet above the water.

They raised the cost to $4 mil-
lion. - ;

Now, they’re throwing up their
hands.

“It’s just a mess,” said City Ad-
ministrator Harvey Barnes, who
has clambered through mud and
debris to tour the station several
times. “It’s totaled.”

It will be much cheaper to
build a new pump, which could

cost as little as $600,000, Barnes
said. City engineers and outside
river experts are trying to decide
where to place a new station.
Happily, the city’s insurance
will pay for rebuilding the new
station, as well as the $85,000 it
cost to install emergency pumps.

‘The emergency pumps, which

pump 2 million gallons of water a
day — half the capacity of the old
station — will serve the city until
at least October. '

In the meantime, the city “will
have to watch it” with water con-
sumption, although no rationing
has been put into place, Barnes
said. The city uses 1.8 million
gallons a day.

The city also has applied for
funding to the Federal Emergen-
cy Management Agency.

Besides insurance, the city has
lots of friends. :

The Army Corps of Engineers,
which arrived to help restore the
city water supply after the flood-
ing, will help in the rebuilding.
And volunteers who have toiled
all along will ‘continue to help
with the new pump station.
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APPENDIX E

MINIMUM RAW WATER SAMPLING REQUIREMENTS AND RECENT
ANALYTICALS



Oregon Heslth Division

COMMUNITY WATER SYSTEM Drnking Water Saction
ROUTINE CHEMICAL MONITORING™ 7 s
~ For Jan. 1996 to Dec. 1998 Compliance Period végi
| Y \
Chemicals Surface Ground
‘ Water Water
Inorganics Yearly One
Nitrate 4 N | » Quarterly! Yearlv
Asbestos . AC Pipe. ' : I\‘Ionc:2
| Source | None?
| Synthetic Organics - One tn 2 yw- PepR
Unregulat‘ed SOC : . One °
Volatile Organic _ One )
Unregulated VOC One
Trihalomethane _ Qua;‘tcrlv
Radiological ' Everv 4 vears
Lead and Copper Rule Yearlvy

*This table describes the routine monitoring you must do. Waivers, reductions,
wellhead protection programs, or detections will affect the sampling requirements.
Vou will find details on number, location and timing of samples in the rule bool<.

Inorganics: testing may be reduced to one sample every 9 years if three rounds of sampling are
completed and there are no MCL violations.

Nitrate: goes to quarterly sampling.whenever'a sample exceeds 5.0 mg/l.

SOC, VOC and unregulated SOC, VOC: testing may be reduced to one sample every 9 years if the
svstem has a state approved wellhead protection program or 2 waiver.

Trihalomethanes: Trihalomethanes are monitored only by systems with a population of 10,000 or
more. )

Unregulated Chemicals: Systems with fewer than 150 connections are not required to test for
unregulated synthetic or unregulated volatile organics if a waiver is requested in Writing.

| Nitrate: testing for surface systems can be reduced to annually after 4 quarters of sampling and a
reduction is requested in writing,

2 Asbestos: routine monitoring is one sample every nine years. Monitoring will go to one sample every 3
vears if the system exceeds Lead or Copper action levels.

This wable supersedes previous editions. Rev 32203



t Unregulated organics.

' Million Fibers per Liter
* Advisory only

* Action Level

Contaminants and Maximum Levels

Inorganic mg/I|
Antimony Total . ............ .. . . . . 0.006
ACLSEIIC & vs s samsmmnpnsssam,. ... 0.05
Asbestos . ............... ... .. .. 7 MFL!
Barium ............ ... ... . .. 2
Beryllium Total . .....0.. ... .. .. .. .. 0.004
Cadmium ................. .. "~ 0.005
Chromium ............. .. .. .. . | 0.1
Copper ..................... . 1.3
Cyanide ................ ... .. .. 0.2
Fluoride ................ ... ... 4.0
Lead ...... .. .. ... ... ... 0.015%
Mercury ............... ... .. " 0.002
N 0.1
e S, 10
Nitrate-Nitrite .. ........ . . ... . 10
Nitrite . ... .. . . l
Selenium . ......... ... .. . . . . 0.05
Sodium ........... .. .. .. . . . . ] 202
Sulfate .. .......... . ... . . . ..
Thallium Total . .. ..... .. .. .. .. " 0.002
Volatile Organics
I,1-Dichloroethanet .. ... .. .. . .. .
l,1-Dichloroethylene ....... . . .. . " 0.007
l,1-Dichloropropenet .. .. ... . .. . '
L,1,1-Trichloroethane ... .... .. .. . ° 0.2
1,1,1,2-Tetrachloroethanet .. ..... . ..
I,1,2-Trichloroethane ... ... .. . .~ 0.005
[,1,2,2-Tetrachloroethanet .. ...... . |
I,2-Dichloropropane . ... ... ...... . .. 0.005
l.2-Dichloroethane . . ... ... . . .. .. 0.005
1,2,3-Trichloropropanet ........... ..
1,2,4-Trichlorobenzene . .. ... . .. .. " 0.07
[,3-Dichloropropanet ... ... .. ... | "
[,3-Dichloropropenet ... ..., .. . . '
2.2-Dichloropropanet . ... ... ... .. "
Benzene .. ........ ... .. ... " 0.005
Bromobenzenet .. ... ... . . . . 7
Bromodichloromethanei .............
Bromoformt .. ..... .. .. .. . . . "
Bromomethanet ...... .. . ... """
Carbon Tetrachloride ......... . . . 0.005
- Chlorodibromomethane ¢+ ..., . .. .
Chloroethanet . ... ... . . . . e
Chloroform$ ... ... ... . . . "
Chloromethanet . ... .. . . . . . . '
o-Chlorotoluenet . ... .. . . . P R .
p-Chlorotoluenet . ... ... . ... . . =’ S
Cis-l,Z-Dichloroemylene ............. 0.07
Dibromomethanet . .- .. . .. . '
m-Dichlorobenzenet . . ... . .. .
Dichloromethane ....... . . .. . "7 0.005
Ethylbenzene . ... ... . 710" 0.7
Monochlorobenzene .. ... . . 1" 0.1

O-Dichlorobenzene . ....... . . 0.6
P-Dichlorobenzene . ....... . . 0.075
Styrene ... L. 0.1
Tetrachloroethylene . . . . . . S rm s 0.005
Toluene ....... ETTT I T 1.0
Total Xylenes ............... ... " 10.0
Trans-1,2-Dichloroethylene . ..., . .. .’ 0.1
Trichloroethylene . .. ........ . . . "’ 0.005
Vinyl Chloride ............ ... " 0.002
Synthetic Organics mg/l
24D .. 0.07
2,45-TPSilvex ............... .~ 0.05
3-Hydroxycarbofurant . . . . . R R,
Adipates. .. ......... ... ... .. 0.4
Alachlor (Lasso) ........... . ... .~ 0.002
Aldicarb ......... ... ... . . . ..
Aldicarb Sulfoxide ............ .
Aldicarb Sulfone ... ........ .. . . . .
Aldring .. ... ... ... .. ... . ... ]
Atrazine . .. ............... ... . 0.003
Benzo(A)Pyrene ............ ... ] 0.0002
BHC-gamma (Lindane) . ........ ... . . 0.0002
Butachlort . ........ ... .. .. .. . . ]
Carbofuran . . ......... ... .. ... . ] 0.04
Carbarylf .............. .. .. ..
Chlordane .................. .. . 0.002
Dalapon ................ .. .. .. | 0.2
Dibromochloropropane ......... .. | 0.0002
Dicambat ............. .. ... . "]
Dieldrint .. ............... . .. . .
Dinoseb . ................ ... .. ] 0.007
Dioxin , ovvivn i riesnnnn e 3x10°
DIqUat ., wvesonsiimempenmane. ... 0.02
Endothall ............... ... . 0.1
Endrin................. .. ... " 0.002
Ethylene Dibromide (EDB) .......... . 0.00005
Glyphosate .. ....... .. .. . . .. . " 0. :
Heptachlor Epoxide . . ... .. - 57 e 0.0002
Heptachlor . . . .. T LN LT 0.0004
Hexachlorobenzene (HCB) .. ... ..500:. 0.001
Hexachlorocyclopentadiene .. ... ... . | 0.05
Methomylt . ... ... ... ... .. . .
Methoxychlor .. .. ... ... .. .. . 0.04
Metolachlort . ... ... ... . . . . . .
Metribuzint ... ... ... ... . . . . . "
Pentachlorophenol . .. .. ... .. .. _ 0.001
Phthalates . .. ....... ... .. .. .. 0.006
Picloram ...... ... ... . . .. 0.
Polychlorinated Biphenyls (PCB) . . . . .. . | 0.0005
Propachlort . ... .. .. .. . .. .. . ]
Simazine . ...... .. LTI T 0.004
Toxaphene ........... . .. . . . . . 7" 0.003
Vydate ... oo 0.2






~

P

(1) OWNER:

N

FEB= ¢-Yo FKI 13:Ud WATER RESOUKCES DEFI

IV AArs AN SV eaAasav e el maciAN A VAT

*' The original and first opy

of this report wre to bes .

£ . '/‘,1 > filed wlith the ¢
STATE ENGINEER, SALEM, CREGON 973
within 30 days from the date

of well completion.

WATER WELL REBD
CSTATEIOF oxeaonlAY 1

(Pleasa type OrpﬂntsTATE ENGINEER Siata Pernlt Woe o
Do not write above this %LE.M ORSOO”

FAX NO. 503 378 8130 P.03

hU-LI @ B &

1975 stace wen o, ST 2E 2S5

(10) LOCATION OF WELL:

Name K4 rnerd D - Moorhouse f:oumy Cleckemnas Driller's well number
address Rt. 3, Box 180 WE Y 1, Section 5 .55 rn RE WML
g\qo‘l‘c“l] = O-PP‘[' an Q7038 = Eearing and distance from section or subdivision corner
(2) TYPE OF WORK (check):
New Well ﬁ Deepening O Reconditioning (O Abandon [
1¢ abandonment. describe material and procedure in Item 12. (11) WATER LEVEL: Compléted well.
(3) TYPE OF WELL: (4) PROPOSED USE (check): Depth at which water was first found £t
2:;3?’ ?;:;e: 8 Domestic [J Industrisl [J Municipal (3 | Static level £t. below Jand surface. Datc
Dug O Bored D Irrigation (@ Test Well O Other O | Artesian pressure Ibs. per square Inch. Date
CASING INSTALLED: Threaded O Welded D (12) WELL LOG: Dismeter of well below casing ..
............ ~ Diam. {X0m ... fl. 10 ft. GALE .vrmrerereinsiaens Deptn drilled £. Depth of completed well 1w
il — A Formation: Describe colok, texture, grain size and ‘structure of materlals;
I ] % o TUF 5 (- ¢ o . and show thickness and nsture of each stratum~and aquifer penctrated,
: with at least one entry for each change of formation. Report ¢ach change in
PERFORATIONS: . Perforated? E vea 0 No. position of Static Water Level and indicate principal water-bearing sirata.
pe of perforator used N '.L 11ls knife Cont. MATERIAL From To SWL
Size gt perforutione 37':(‘ in. by L in. Clay, £rey, goft 18 210
........ g/g_ perforations frym _J{'ﬁug__ ft. to ijg . Clavy, blue to grev 210218
g . PEEFOFSUONS £IOM iy o 8. 10 Lgo a |S2and, grey, cosrse 2181222 | 23
S B perforations from 210 LK « {Clay, grey 2221256
Cley, blue 2561270
(1M SCREENS: Well ecreen installed? O Yes [ No Clay, g rey ) 270130
Munufacturer’s Name . Cl& Y dﬂrk €I:ﬁ:! tQ b ] EQK 305 ‘308
pe Model NO. e | 324G, DlBCK med with __308 ‘3L3 27
Diam. eremees Slot size ........... Set from ... B 4 — it | pe vel from ves to med.
Diam. ... SIOT 812€ oo - Set from Clav, wood X gravel 315
(8)2 LI TESTS: Drawdown 1s amowtt water e Sapd, bleck, med, wood 3151321 | 27
nigE day owered below static level St ovtler

Wasg a pump test mede? Y0 ¥us [J No I¢ yes, by whom? Sn ppl L

Yiela: 810  gal/min. witn 96  #t. drawdown after 3 /s,
N 810 - 104 " 21/2 -
e ” ” ”
Railer test gal./min. with £t. drawdown after nrs. |
Axteslan flow g.p.m. .
verature of water Dcpth arteslan flow encountered ............ Lt Work started 2/10 1975 Completed L‘"/LL 1975
Date well drilling machine moved off of well l# 5 1975
{9) CONSTRUCTION: : £
- ]- ]I t] .
Well geal—-MateriBl USEA ... .ot s Dril = hine Operator’s Certiflcation:
This well was constructed under my direct supervision.
Well zealed £rom 18N SUTTACE BO ittt sb s soat s stb s ft. | Materials used and information reported above are true to my
Diameter of well bore 10 bottom Of 5681 eormcrerommnricmerrcers 1AL best knowlggdge a
Diameter of well bore below S€al ....coomeeeiee in. [Signed] (2. AL aue [ AL 5
ing Machine O
Numbex of sacks of cement uted in well seal sacks alL Machi (Dm(l) ¢ &: :\e erm
rator's Licens
Number of sacks of bentonite uged in well seal gacks Drilling SEREIS Ss .
B a z T
rand name of bentonite ... Water Well Contractor’s Certification:
Number of pounds of bentonite per 100 gallons . P $
£ This well was drilled under my Jjurisdiction and this report is
OF WALEY v R i T ek 1bs./100 gals. true to ‘h& bes& ot my knowledge and belief.
‘Was a drive shoe used? [J Ye: (J No Plugs ... Size: location ... ft. ‘Name ° o eSterberg
Did any strata contain unusable water? [J Yes [1 No I R Person, fimm or coxporation) (Type or print)
ype of water? Address .....REn o Box 151, Mulino, Oregon..

depth of atrata

9]
{cthod of gealing strata off

Was well gravel packed? O Wes (O No  Size of Eravel: ...oeme—o—ooo

Gravel placed from ft. to .

Contractor’s License NO, o-r. -

(USE ADDITIONAL SHERTS IF Nxczss\uvi'l.ﬁj'?
. o Modm AN N
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T~

FEB- ¢-Yb kK1 13:Ub WATER RESOURCES DEPT

FAX NO. 503 378 8130 P. 04
| S 2] o )
STATE OF ORIGON C\QC\ ~ Q,/ € Z Ole
WATER WELL REPORT N\ d
(as required by ORS $37.765) L?J > ) (START CARD) # 37298 B
(1) OWNER: Well Number, (9) LOCATION OF WELL by legal description:
Name Richard Moorhouse County _Clackalnas ratwde__—_—Longitude o
Address 12775 5. Barnards 2d. Towsship_2S N or § Ramge._ 2E £ or W W
ciy  Molalla, Or. 97038  sute Zip — SW ow _NE
(2) TYPE OF WORX: Tax Lot_301 1ot Block Subdivision
XE] New Well Deepen J Recondition [ Abandon Street Address of Well (or nearest address) _MRQ_._MQL@U&._
(3) DRILL METHOD: North of Vick Rd. and West of R.R. tracks
0 Rowry Air  (J Rotary Mug XE] Cable (10) STATIC WATER LEVEL: 4
O other 20" f. below Jand surface. Dae 2/7/92
(4) PROPOSED USE: Argsian pressure Jb. per squarc inch.  Date _
[ Domesiic (] Coramunity [ fndusdal X Terigation (11) WATER BEARING ZONES:
O Thermal O 1njection Other S .
(5) BORE HOLE CONSTRUCTION: . Dopth at which water was first found oh -
Special Construclion approva’ O Yes EXwno Depth of Compleied Wcll__,35_0 ft.
Explosives used O ves XX No  Type Amount__ From ’T To Esumatcd Flow Rute SW
HOLE SEAL Amount 100 L0 — —
Diameter From  To l Material From To |sacks or pounds 140 144 . -
Tem | 0 | 33! Cement w/3% Q| 24 | 56 sacks 173 180 — -
| _bentomite. 185 | 193 (Conlt.) —- -
12 33 (350
g™ 1350|380 | (12) WELL 10G: .
| | e Ground elevation
How was sea) placed: Me(bodD A DOs kkc Oo Oe
O ouwer i Material From To SW
Backhl placed from—_ R. 10 ft.  Material (Topsoil 0 2
Gravel placed from____ _ft. © fi.  Size of gravel (Clay tan 2 9
(6) CASING/LINER: Cobbles med. to large with
pimeee | From . To  Gauge | Steel  Plastic Welded  Throeded clay and gravel. 9] 31
Cistogs 42" ‘ +1 | 300].25a k3 O O _Cemented gravel w/some clay 31 | 86
12" 300 | 320}.373 k3 (O X ) Clay brn. gritty 86 | 88
L O o 4 0 Temented gravel brn. 88 | 118
o 0O O O Clay bra. 118 1119
Liner: O O O O Gravel and clay brn. 119 1132
) d d O Clay tan 132 1140
Final, location of shoe(s) 320° | [Sand_brn. med. course 140 1143
) PERFORATIONS/SCREENS: Clay brn. 143 1150
x&X perforations Method Millsknlfe Sandstone grey. 150 |155
[ screens Type Materis) Clay grey sticky 155 |166
it Teleliie ﬂay oreen sandy 1@_} 174
From To <ize  Number Diaméter size - Casing Liner Sand grey—black .course w/clay 174 17¢
100 | 133 B/8x3| 544 & Cl Clay brn. w/wood 179 1186 E
140 | 144 B/8x3| 83 B3 O Clay brn. w/sand 186 {192
173 | 180 B/8x3| 115 3 O Sand grey med. fine 192 | 194
185 | 193 p/8x3| 132 = 0 Clay grey 194 | 202
506 1226 13,/ 8x3] 264 | (Con't| on pg.2&3 0 Clay blue—green 202 [209
(8) WELL TESTS: Minimum testing time is 1 hour [Sand nd Céaé _Breen Tosres 2209 721'* 1
. PGl Date started 1-8-92 Completed _TJ__9~__,
XE] Punp L] Bailer O Air Artesian (vnbonded) Water Well Counstructor Certification:
I certify that the work T performed on the consiruction. alteration. or abw
Yicld gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon well construction standards. Mu
¢ vsed angd infprat Qe above wre true to W hest knowledge and helic
= % = e \X/%’%Wﬁ"éi‘:ﬁd BRIUNGINGT | s
750 | 146 8 hr. — TS, play e e
————-"——'J— l ! (bonded) Warter Wb alar 2B 9¢ Bafhication:
Temperatre of Waer __S62  Depth Artesian Flow Tound __. 1 accopt responsibiliyd39BInsuuction, alieratios. or abandonInet wo
Wys 2 watce analysis done? [ Yes By whom NA . l‘ormcd on u.ﬁs wc)! during the consnI'ugion duleslicpumd a(t?ovc.l.':d(lj n:rkT}_wl:rl‘
Dul any strat contait water nog suitable for intended use? D Too hiude quxng. e ls " Fon?plluntc " I,(.‘. I'Cg\‘\nl\\\’.c eantrEren stamest. TH2
- Sulty ) Muddy (2 odor _J Colored O ower No —— e "‘E/f“ Ry - WWC Numl\‘l‘._@—s

N N A

Lyvr~ % Pt

Signed

i "”{é/\" Date _2.._._23-22_,

ANy 2T A



e

FEB— ¢-9b KL 13U/ WAlEK KESUUKGES DEF |

. STATE OF OREGON
“ WATER WELL REPOR

(as roquired by ORS $37.76%)

(1) OWNER: Well Number

Name ROY MQOQRHOISE

Address 13963 S VICK RD

Gl . MOLATTA Stae OR . Zip_ 97038

(2) TYPE OF WORK
X New Well [ Deepening I”] Alteration (repait/recopdition) [_] Abandonment
(3) DRILL METHOD:

[ JRotary Air [ JRotary Mud (X1 able O Auger

(JOther e

(4) PROPOSED USE:

(JDomestic ~ [JCommunity [*JInduswial  ¥Y]Imigation

[ Thermal [OInjection [JLivestock () Other o

{5) BORE BOLE CONSTRUCTION:
Special Construction approval [} Ye§{X|No Depth of Completed Wel) 340 &

36728 S. Kropf Rd. 7
Molalia, OR 97038

Instructions for completing Lhis report are on the last page of ms;,g@g_!z;o,‘.

el

(9) LOCATION Y- WMLISHY i@ escription:

FAX NU. bU3 3(8 8130 P. 05

Westerberg Drillling, nRECEIVED 55/26’/44
/

MA%STA%%)# 73186

WATER RESOIURCES DERT
VA t—2=1 e o

Couniy CLACKAMAS  Latitude___ Longiwde __
Township 5§ N or S Range__2F E or W. WM.
Section__ 4 Sy /4 NW_ a4
Tax Lot 300 Lot __ Block Sudbdivision
Street Address of Well (or nearest address)
13963 S, VICK RD.
(10) STATIC WATER LEVEL:
13 ft. below laad surface. pDae 2—-16-95
Artesian pressure Tb. per square inch. Date

(11) WATER BEARING ZONES:

Depth at which water was first found __ 36

[Osay [(Muddy [JOdor [JColored
Depth of strata:

(] Other

Signed

Explosives used [ ]Yes IZNo Type Amount From ' To Estimated Flow Rate SWE.]
HOLE SEAL 100 304 ~100+ . 13
Diamcter From To Moteral Prom To Sacks or pounds £
16 0 |38 |CEMENT Q 15| 23 SACKS
ENTONITE | 15 ] 38| 22 SACKS
12 38 _1400 e J
8' CEMENT [PLUG 338-346 (12) WELL LOG:
How was scal placed: Meod [JA [OB ¢ (Op Ok Ground Elevation
O oter
Backfill placed from 346 f 10 400 fr Mawenal HOLE' CAVED [IN Material From To SWL |
Gravel placed from _____ ft. to ft.  Sizeofgravel TOPSOTL, ~ 0 i
(6) CASING/LINER: CLAY BROWN 1 S5
Dimoeter  From  To Guuge Steel  Plastic Welded Threaded | (COBBLES WITH CLAY 5 28 ]
casing_ 12 2 | 34d.250 KK O X© ] | [CEMENTED GRAVEL & CLAY BRN |28 83
40 O O O CLAY BROWN 83 84 | |
O O O O CEMENTED GRAVEL & CLAY 84 109
O O O O CLAY GREY W/some GRAVEL 109 122
Liner: 0O 0 O ] CLAY GREY 122 134
O O O O CLAY BLUE/GREEN 134 148
Final location of shoe(s)__ 340 CLAY GREEN W/STREAKS OF SAND 148 |157 ]
_(7) PERFORATIONS/SCREENS: SAND BLK CEMENTED W/SMALL |157 174
[XPPerforations Method MILLS KNIFE GRAVEL
() Screens Type Material CLAY GREY W/STREAKS OF SAND[174 (201
row . T o Nember Dhamenr | S isg  Tiner | |GRAVEL & SAND LOOSBLY CMTD [201 [207
100 [122 3/8x3 363 . 0] | [CLAY GREY W/SOME GRAVEL 207|218 |
148 218 3/8x3 1155 . XX) (] | [CLAY BLUE GREEN 218 261
276 (304 [3/8x3 462 XK ) | |CLAY GREY 261 1276
O d SAND FINE GREY & GRAVEL CMTD 276 282
O 0 |{CLAY GREY.STICKY W/SOME 282 304
GRAVEL
(8) WELL TESTS: Minimum testing time is 1 hour Date started 1-7-95 Completed 2-16-95
Howing {(unbonded) Water Well Constructor Certification:
CJPurp EXBasler Oair (J Artesian I cenify that the work I performed on the construction, alieration, or abandonment
Yidd goUmin____ Dravdown Dl stem at Tyme B }?;ggnag;;gf;\gpg‘g;ﬁg;@;ﬁgﬁ;;{‘fgjﬁ;
105 21 L he and belief,
PUMP TEST) NOT YET PERFORMED WWC Number ___
Signed Date
Temperature of water 5% Depth Artesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? {7 Yes By whom 1 accept responsibility for the construction, alteration, or abandonment work
Did any straty contuin water not svitable for intended use? - [ Too little performed on tis well during the construction dates reported above. All work

performed during this time is in compliance with Oregon water supply well

construction standards. This reportis true to the best of my knowledge and belicf.

. WWC Number _ éﬁi____
27 S pue D-IE -9

FaS S Za bSO

T h v A N7 AUTAPTI MEOATY TH AT O MONADTUTRT CEANNN ANDV. CANCTRT IO TNR

TATRD COPY.CIISTOMER




Feb— ¢=90 rKl 13:U6 WAIER KESUUKUES DEF| FAX NU. U3 318 813U P. Ub
S/
. X ] . E w.,;gED 5 /‘%L(
STATE OF OREGON ' ~ ; {
WATER WELL REPORT JUN - 7 1995 )
(a5 requircd by ORS 537.76.3) A S (START CARD) # { 73194
Instructions for completing this report ataon the last page of AT (S~ Jis vEPT,
SALE}A, OREGON
@) OWNER: Well Number (9) LOCATION OF WELL by Jegal description:
Name ROY._MOORHOUSE County CLACKAMAS Latitude __Longimde
Address  13963.S. VICK RD Township 59 N or S Range_ 2F, E or W. WM.
City MOLALLA State QR _Zip 97038 Section 4 . SW 14 NW__ e
(2) TYPE OF WORK TaxLot 30Q Lot_ _ Block Subdivision
[ New Well [J Deepening}{ XJ Alteration (repair/recondi tion) (] Abandonment Saeet Address of Well (or nearest address) o
(3) PRILL METHOD: ] RD.,
[(JRoaryAir [ JRowryMud [FpCeble  [JAuger (10) STATIC WATER LEVEL:
{C]Orher 13 ft. below land surface. Date _4-29-95
(4) PROPOSED USE:! Artesian pressure 1b. per squarc inch. Date __ ____
[JDomestic  [JCommunity [ Industrial (X¥rrigation (11) WATER BEARING ZONES:
(JThermal JInjectior [Livestock  [JOther_ T ;
(5) BORE BOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval [_] Yes (o Depth of Completed Well _ 333t
Explosives used [ ]Yes {¥No Type Amount | From To Estimated Flow Rate | SWL
HOLE SEAL NO DRILLING =
Diameter From To Material From To Sacks or pounds —
0 DATILING (R SFALING |PERHORMAD .
(12) WELL LOG:
How was seal placed: Mebod [JA [JB [OJc (Op  (E Ground Elevation
O oter
Backfill placed from _ ft. 10 ft, Material _ Matesial From To SWL
Gravelplaced from 48  f. 10 _338 fu Sizeof gravel 8 /12_CSS Y
(6) CASING/LINER:
Dlameter From To Gsuge Steel  Plestic Welded  Threaded |
Casing_ &  {+2 . 1014250 Tx O 1 O
8 N juaglzsolBX O 090X O
8 1174 oglesoidx O XX O
) 210 12761250 OO b0 J - ——
Linec __ & 304 {338)250 |0 O XX O ’
O 0O 0O O
Final location of shoe(s)
(7) PERFORATIONS/S”REENS: -
" [JPerforations Mehod
XX Screens Type V=WIRE Mawriad__ STATNLESS
Slot Tele/pipe
From To siz¢  Number | Diameler slze Casiog Liner
101 | 111 |.028[ P/S XX O Westerberg Drilling, Inc.
148 174 1.028 8 P/S O d 36228 S K[Qp_LR_d'
198 | 210 |.028 8 P/S O O A Alallem D O2A2N
276 304 .028 ] PjS B D [:] WIVIVGNG,, OO\ YIUJD_.
BOTTOM PLATE WELDED QN AT 338 O 0 B29-2526
(8) WELL TESTS: Minimum testing time js 1 hour Date stared _4=26-95 Completed _4—=29-95
Flowiag (unbonded) Water We)l Constructor Certification:

XX Pump [JBaiter Oair () Areesian I centify that the work T performed on the construction, alteration, or abandoament
i pmin___Drovwiown____Delsem mar | gt vl o complloce s Oresn it By et e
300 103 L he. and belicf.

350 183 5 WWC Number —

325 183 7.15 Signed Date

Temperarure of water S 4 Depth Aneslan Flow Found | (bonded) Water Well Constructor Certification:

Was a water analysis done? [0 Yes By whom T accept responsibility for the construction, alteration, or abandonment work

Did any strata contain water not suitable for intended uye? () Too little g:g—g?;ig g'u‘,'ih“ K;::lu;??sg 1?25&2?&23%&3 (Ce):::é):x\tf:l;bso\!v:;;l? &:{lork

[DSaty [JMuddy [JOdor [JColored [[]Other construction s s. This report is fhue to the best of my knowledge and belief.

Depth of strata: WWC Number 688
Signed 77 / Date 5-2-95

ADIATIAT @ TTHhOT AADUV WIATED DECNTIDATC NEDADTMERNT CROANN CNADV.CANQTRTICTNR

THIRD COPY.CTISTOMER
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NOTICE TO WATER WELL CONTRACTOR
The original and first copy

FAX NO. 503 378 8130
2

10027 5/n-7 L

e,

10) WATER LEVELS:
112

Arteslan pressure

£t. below land surface Dut5/22/65

lbg. per square inch Date

Static level

¥ of ‘thﬁlgi’p‘gxi'tma{geto be = o @ F’" g w ‘?!ﬁ.:- WELL REPO
STATE ENGINEER, SALEM, OREGQN orzfo ¥ ) STATE OF OREGON
wnhL&a‘ge(}f)é%gg&ggi datgd ) Jut g 1965 lease type or print) State Permit No.
(1) OWNER: STATE TNCINEER (1) WELL TESTS:  Runesinssmomsvaiskettler
Name G’COI‘}ZB K‘Yl_:]o ety e =0 Was a pumnp test made? & Yes (O No If yes, by whom? SUPD]-V Co.
Address RT s 3 ’ Box 235 ) Yield: 575 gal./min. with €0 an drawdown after 8 hrs.
Molalla, Oregon I PR . ”
(2) LOCATION OF WELL: & - :
Baller test gal./min. with ft. drawdown after hrs.
County C]af_‘: kKamas Drijller's well number A:te;iax:"i-loﬁv gp.m. Date
NE 1 SW 1 section 7 T j§ rR. 2E WM. Temperature of waﬂjB Was a_chemical analysls made? O Yes B No
Bearing and distance from sectron or subdivision corner (12) WELL LOG: s of ekl ERDr SEME veormmmmmraen
Depth drilled 2L 1t. Depth of completed well 23Q £t.
- Formation: Descrif;s b}I/_CCﬂOT, character, elze of moterial and st:ucture, and
show thickness of aquifiers and the kind and nature of the materlal in each
stratum penetrated, with at least one entry for cach change of formation,
=3 = MATERIAL FROM TO
(3) TYPE OF WORK (check): Top s011 0 T
New Well Deepening 1] Reconditioning () Abanden O | lay, tan 1 [
sndonrient. describe mateclal and procedure in Item 12. o River rock to boulder size 4 30
(4) PROPOSED USE (check): | (5) TYPE OF WELL: | Goarse gravel to small 30 43
Domestl Ind il D ‘Muntetpal (3 | Retary §  Driven O boulders
Irzimazio; ; T’L:v;e; 50 e J g | cowe X Jetted O Clay, tan : R 473 48
8 Dug 0O Bored [ Clay, fine sand/in clay L8 _2_6}
(6) CASING INSTALLED:  Thresded O Weldes X Clay , brown, goarse sand g 63
_._l.Q....._.." Diam. from .p.lll,s ..... lft. w0 -...302.. 2. Gage -279 and fine gravel ( ary )
o8 Diam. trom .. 298 et to .. 3H7_ 1. Gage ..25Q0 Sgand L _brown 63 70
LD 0} -1 1 WP 2 Yo7 RNONUIIIURNVRRINIIS o 205 {. SNSRI 2t GOEe .o andy brown clay 70 80
Sapd, brown ( 26 gal, m, 80) 85
'(7) PERFORATIONS: Susiombuinll ves 05 Jepth of B2 It.
"I‘ype of perforator used Cnit__ by _tarch Sang_y tan clay Bj . 98
Size of perforations 7 /1 n. by Q in. Sandy formation fine (sand- 98 105
el QO__ pertorations foom .32 ft. to 31}6 . | sStone)
A — pexforations rom . to #. | Coarse brown send (sandstone) 103 110
recteersssssimssemnmisssereees. DETEOTAHONE LECTA 1eprsnes Y. 10 £t. (tested at 100 gal, m, ol 1 sl
S __ perforationg £X¢m . ..., 1t. to 1t. _Sandy Clay 110 113
N e —_ perforstions XM ... ft. to (3 glay , tan 113 117
3 — lay, blue 1171 138
(8) SCREENS: ‘Well screen installed? () Yes 5 No Trﬁritty blue formation 138 141
HamHR s S e Clay, blue toa grey color 141 165
s A Model NO. .- R — Clay R blue 165 195
SO R PISEER s SR % to - | work started ‘#[27 19 b5. Completed 5/24 196 5
Diam. .o, 8lot glze ..o Set from ... It to o 7 X Date well drilling machine moved off of well 5/24 196 5
(9) CONSTRUCTION: (13) PUMP:
“Well seul—Materfal used in ses] Clay'“'& cuttlings MANUESCEUTET'E INATIC  couvvenmmeemsserseesssseemsremssnseresssssesss 4205 e rbat bt et e een
Depth of seal ,.__ZLJL .................. £1. Was a packer used? NO ................ I s T T BP ssisiiinmmerditosing -
Diameter of well bore to bottoin of seal 12 in,
Wore any loose ctrata cemented of£¢ O ¥es X0 No  Depth won.. —_— Water Well Contractor’s Certification:
Was a drive shoe used? 8 Yes O No This well wag drilled under my jurisdiction and this report is
Waz well gravel packed? [ Yea ] No Size of Eravel: v true to the best of my kpnowledge and belief,
Grxavel placed from ££. 1o = 1t. NAME Q . G . west erberK B
Did any strata contain unusustle water? [J Yes B“No (Feison, Zirm or corporatlon) (Type o virint)
Type of water? depth of etrawa Address Rte. L1, Box 151, Mulino, Oregon .
“othod of sealing strata off o 86

Drilling Machine Operatorls License No. ... cciieiraceececeeeeee
; jm

Signed &L L.l 2,

[Slgne ] (Wa Yell gontractor)

Contractor’s License No. 86 Date 5/28 .................... i 1965

IVICT ATMMNMITYARTAY CYYVIVANATA @8 Soramiemmm o vevs



reB- ¢7¥b PRI O13:UY WAIER RESUURUES DEF|

5 = are to gc filed wfm- dnc o
WATER RESOURCES DEPARTMEN
SALEM, OREGON 97310

within 30 days from the date
of well completion. @

FAX NU. 503 318 8130

Ve M\

N WA wﬁéggﬁnﬁ CEIVED -~ S

tyﬁe or print) .

cie wvove tis ey APR 171977

State Permit No.

{ , OWNER: i
; Joseph H, Brinkmen

(10) LOSN N O SREREFT

E
county Claickamsr Go%riller'a well number

Name

paaresKte #, Box G36 SE_ wIW ysecton 4 7 55 Rr 2F WM,
MOIE\Ila’ OE‘CE,OD 9{0-38 Bearing and distance from section or subdivision corner

(2) TYPE OF WORK (check):

New Well Deepening O Reconditioning (J Abandon (J

If abandonment, describe materiz] and pr?cedul‘c in Item 12. (11) WATER LEVEL: Completed well.

(3) TYPE OF WELXL: | (4) PROPOSED USE (check): Depth at which water was £irst found cc 1t

Rotary [ Driven O Domestlc E) Industrial (J Munlelpal (J

~
Statlc level £1. below Jand surface. Date 3/’3/7’7

10

Csble XJ Jetted D
Dug {J Bored O Trrigatfon ) Test Well [J Other O | Arteslan pressure 1bs. per square inch. Date
CASING INS,I‘;tAIiLED: Thrgaged 0 Welded 250 (12) WELL LOG: Diameter of well below casing .ieiieeiicnnn..
e BT ? Diam. from ..) . t. to ft. Gage oL DM oo, 3
i . Depth drilled ft. Depth of completed well ft.
B......” Dlam: from ...96..... #t. to .1 37.... £t "Gage 0250 139 —— 139
5 Formation: Describe ¢color, texture, grain size and structure of materials;
"""""""""" ” Dtam. {rom « ft. to ft. Gage -l | and show thickness and nature of each stratum and equifer penetrated,
with at least onec entry for each change of formation. Report each change In
PERFORATIONS: Perforated? X) Yee [J No. position of Statlc Water Level and indicate principal water-bearing strata,
_spe of perforator used _ Tor'ch MATERIAL From To SWL
Sizc of pexforations 3/16 mvy 9 In. Top =01l 0 2
MY perfarations from 9x 1. to 138 #. ICley, grevel., dbrown 2l 10
s ST TR T perforations from ft. to ft. G_IEVClL_}mall boulders & 100 18
sssgrussvisasevsbriseitones . perforatiorns from £t. to . |C l&y
Grzpel , med to coarse 18 49
) SCREENS: Well screen installed? [J Yes (X No Gravel ., clev, brown L 76
Manufacturer's Name Gravel, med,, brown 76 82
;e b (7. Do (b [ T ———— Grevel & clav, grey 84 89
\ 2 R Slot size ........... et from ft. to asszs T8, Clav . browvm . 8? 9 3
Diam, ... 8lot size ... Bet from 1t. to ft, Gr\a '—cl . brown N mcd . ’ 9 98 10
Clay, blue ¢8 110
' D d i t ter level is 3 <
(8) WELL TESTS: )cx\'va:regmlgwaxm‘ixcnley:l er feve C lev, grey . 110 125
Wag & pump test mede?x() Yes [ No If yes, by whom? n4 ]len C].EV, blue, gritty 125 130
¥i-q: 110 gal/min. with 70 st drawdown afted) n, [o8nAStone, bleck 139 137 10
. " - |Cley, grey 137 139
Bailex test gal./min, with ft. drawdown after hre.
Axtesian tlow s §.p.Ou
)eralure of water 54 Dcp{h artesian flow encountered ... ft. Work started 3/ 21 19 77Comp1e.zed q‘/. l“' 19 77
(9) CONSTRUCTION: Date well drilling machine moved off of well ﬂ/u 19 77
Well seal—Material used ......Rentonite... Drilling Machine Operator’s Certification:
This well was constructed under my direc¢t supervision.
Well senled from land surface 10 ... ..o 2? Materials used and information reported above are true to ooy
Diameter of well bore to bottomn of seal 12 in, best knowledge ang belie
Diameter of well bore delow seal .. .........Oue. T (Signed] ﬁ 8%2—-«-]3319 1977

Number of sacks of cernent used in well se8l .....vvvevvevcccrcscsineeneee. BACKS
How wag cement grout plsced? ... .. BOleSOf

Internetionel. Jel bentoxite . . .

Was a drive shoe usedX ([ Yes []J No Pluge ... Size: location ... fr.
Did any strata contain unusable water? [J Yes [fNo

Type of water? depth of strata

10d of ecallng sirata off

Was well gravel packed? [ Yes (X No Size 0f gravel: piiioiis

.Gravel placed from ...t s v 880 e e, AL

- (Drlllb\c Micfx‘mé q eravor)

Drilling Machine Operator’s License NO. ...,

Water Well Contractor’s Certification:

true to the best of my knowledge and belief.

Contractor’s License No. .....>.7...

This well was drilled under my jurisdiction apd this report is

Name ....Ce. Go Kesterberg oo
(Person, firm or corporation) ! (Type or print)

Address R‘t:,j,BOI 15 1 ) Mul’ DQ.! ..... Oregon

[Signed] ..Lar X OR 2 ol SA T LINTILAE. . .. cvziamnsmvssanemise o snasisessss

(USE"ADDITIONAL SHEETS IF NECESSARY)

BP*45658-119
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FEB- ¢-Yo FRI 1301V WAIEK RESOURCES DEP1

NOTICE TO WATER WELL CCNTRALTOR |
The original and £lrst ¢opy i
of this report are 1o He &
flled with the .

"ATE ENGINEER, SALEM, OREGONI9%10 J |J
within 30 days from the date
of well completion.

TR 7

 OBSERVATION

ol UWATEY, WELL eeoral L,

. = v
v 795ABTATE OF 4
(Please type or

FAX NO. 503 3718 8130 P. 09

P2

AN

C

g

D

66;

State Permit No. ...

Wi o il il S BRI e
e G e s -
(1) OWNER: AT (11) WELL TESTS: Prawoog \samount water level Is
Name Norman Simmans Was a pump test made? (X¥es [) No If yes. by whom?Stainman Bros.
Address R4@ 4 #_3_,__,3_()1_] 22, _Molalla, Ore. Yield: 300 gal./min. wita 109 ft. drawdown after hrs.
. e 2 250 s 102 " T
(2) LOCATION OF WILL: » 200 . = 93 v 8
Bailer test gal./min, with ft. drawdown aftex hrs.
county Glackanas Driller's well number 2 3-8} | artesian flow cpm. Date
NW_ % SW % Section § T. 55 r. 2B WM | Temperature of water 55_”_357_;; a chemical analyels made? [J Yes & no
) 23 . 5ECH r subdivisi
Bearing and Gistance from. section or subdivision corner (12) WELL LOG- ———————
Déeptb. drilled 327 #. Depih of completed well 327 &
Formation: Describe by color, character, size of material and structure, and
. — T s e — | show thicknese of aquifiers and the kind and nature of the material {n each
It stratum penetrated, with dt least one entry for cach change of formationm.
MATERIAL - FROM TO
(3) TYPE OF - WORK (:heck): Yall - 0 %
- wen Deepening [ Teconditioning O Abandon 0 C_a,men;._ oravel, vellow clay seams 4 85
( .sandonment, describe material and procedure in Item 12. Gravel End yeilow clay BS 9—6
(4) PROPOSED USE (check): | (5) TYPE OF WELL: | Loosely cemented gravel 96 | 106
) - Sandy clay, dark blue 106 | 11k
Domestle [J Industrial (J Municipal [J Rotary @]  Driven O
wlgaein & mess iy Gt G cavle G Jetted O |Granular clay, tan nh | 121
rrigation es D er a Dug O Boreda (O Granular clay, brown with some rock 121 13hL
(6) CASING INSTALLED:  tThreaded g Weldeodt] Water bearing
........ 10‘...” Dtam. from ....—....Q. £t. to 329~ ft. Gage .279.. Clmmky tan :{ﬁg i‘hég
........ — DIATE. £FOM e s £ 20 o K. Clay, yellow silty AT .
[ i Diomm, £201 rsimriocss £ 40 oo 1t Clay, blue and grey (.
: Clay,. brom_sandy 118y | 186
(7)) PERFORATIONS: Perforated? (X Yes [J No Clay, grey 1186 21i
Type of perforator used {118 knife Clay, alternate blue and grey 21h | 270
Size of perforations % in. by 14 Shala, goft grey 270 290
U 120._. perforations from 60.... ft. . ft. Qlav_. brom sticky 290 3ﬁ_
R hé’.}.-_ pertorations from ..... GI_G,V shale 301 319
PR .. perforations from own 319 322

-—. perforatione from ...

T B Y perforations from

(8) SCREENS:

Menufacturer's Name

Wil screen installed? O Yes ﬁ No |

(; Y et MOGEL NO oo eeser e .

P VI o o TR 8lot size ...

.......... Slot size ...~

(9) CONSTRUCTION:

. SEE LTOML Ll s [ EL

Diam. Set from ..

nsp

Was a packer used? RO ...
Diameter of well borc to bottom of scal ...
Were any loose strata cemented off? ) Yes t No

Depth of seal .mmnmisnnin ‘:Sﬂ,

-

Depth ..oceccieiemeniareeee
Was a drive shoe used? @ Yes [J No
Was well gravel packed? [ Yei ﬁ No

Gravel placed from

Size of Zravel: ..o

Did any strata contsin unusuavlis water? [J Yes ﬁNo
Type of watert
thod of sealing strata oft

0) WATER LEVELS:
34 1t. below land surface Daw6/2/6h~_

1bs. per gquare inch Date

depth of trata”

Statle Jevel

Arteeian pressure

Shale, blue sticky 322 | 327

16l
19 6

Work started May 8 19 6lL CompleteaJune 2
Date well drilling mschine moved off of welld UNe 3

(13) PUMP:

Manufacturer's Name ..........-

Type: b ; i - RR——

Water Well Contractor’s Certifications

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and bellef.

NAME .Steinman_Brog.....

(Pelvon, firin or corpoxavion)

(Ty.c or print)

Addresd§112. SaB.McLoughlin, Milwavkie, Ore,

Drilling Machipe Operato{s License No. 68 ....................................

[Signed] - AN G
: (Water v/¢}l Contractor)

Contractor's License No. ... T....... Dateduna. 3............ , 16h....

IVVEIW A TAVATATALTY 4T Abvememsms v S b ey
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*$TATE OF OREGON

WATER WELL RITPORT

(ns required by ORS $37.765)

WHIER RESUURCEDS DEFI

FAX NU- bU3 3(8 813U

F. 10
Ss/. Ze/ e
(START CARD) # 32023 ]

(1) OWNER: Well Number, -
Name Dennis K. & Douglas 1., Hopper
Address 33285 5. Baxlow Rd.

City Woodburn sac OR Zip 97071
(2) TYPE OF WORK:

&) New Well I Decpen [ Recondition  [J Abandon

(3) DRILL METHOD:

O Rowary Air~ [J Rotary Mua &) Cable

D Other

(4) PROPOSED USE: ‘

O pomesic [l Comumunity O Industrial XJ Irrig:uio'n

[J Thermal C Injection [:],Ozher

(5) BORE HOLE CONSTRUCTION:

(9) LOCATION OF WELL by legal description:

County Clackamas yaiwde Longitude,
Township__ 9S N orS. Range_2E E or W. WA,
Section 6 NW % .Q_LS_W_ 14
Tax Lo__1900 Lot Block. Svbdivision,
Street Address of Well (or nearest address) Cramer Rd.
i Molalla, QR
(10) STATIC WATER LEVEL:
_40 . below land surface. Dae_6/8/92

Aresian pressure 1b. per square inch.  Date

(1) WATER BEARING ZONES:

Depth at which water was first found __@DPTOX, 41

Special Construction approval L) yes & No Depth of Completed Well_323 f.
Explosives used () Yes ('No  Type Amount From : To Estimated Flow Rate | SWL
HOLE AL Amount most all sand/gravel
Diameter From To Material ~ From To - [sacks or pounds zones beloy 41 see (8) see
16 50 |Gran Bent | O | 25 |29 sks (10,
12 50365 |annular badkfill;
Gran Bent | 25 41 | as needed | 12) WELL LOG:
Cut:tings 41 50 as needed Ground e)evation _&PPTOX . 280 .
How was seal placed:‘McLhod.D A (Js Oc Obp D E
KX other _poured & probed Material From | To | SWL
Backfill placed from_323_ ft. 1o_365 fr. Material _ﬁand.[slo_ugm_
~ Gravel placed from . f. to ‘R Sizeofpravel see attached log
(6) CASING/LINER: . ) :
Dianeter . From .-To  Gouge | Sieel -Plastic Welded Threaded =
casing 12 | +1 _|136 1,379 K3 O K 0O &y ol
bell red; O Oo.0 O SAET; g;&i
16x12 | +2 1 | std @@ O & . O A
g o .0 ..o VEF 29 |
Liner: O a 0O ] AL r g
D D D D 4 1?—??¢Uh’b D3
Final location of shoe(s) _ 3516 M ORER AN !
(7) PERFORATIONS/ SCREENS:
&J perforations Method _air rotary > Additional Perforations with
O screens Type Material . mills knife in casing:
Slot Tele/pipe
From To size Number Diomeler size Casing Liner From To Slot No.
173 1191 | 1x1 | 820 ho| a | 138~ 147 .3x3 162
198 | 213 [ 1x1 | 600 )| O 157 163 .3x3 108
231 1240 L 1x1 | 480 b e O 166 170 .3x3 72
246 | 259 11x1 [ 620 e m) 174 177  .3x3 36
277 | 286  |.1x1 | 420 p & g (some air rotary perforarion%a_;na exist in
(8) WELL TESTS: Mirdmum testing time Is 1 hour the aboe intervals also, es tool ¥as nof functiionin
Flowing Date slarted Completed
0 Pump O Bailer O air (J Aresian (unbonded) Water Well Constructor Certification: *
1 certify that the work T pecformed on the consuuction, alteration, or abandon
Yield gal/min Drawdcwn Drill stem at Time ment of this well is in compliance with Oregon well consuruction standards. Material
575 104 1 fir used and infogmation reported above are true to my best knowledge and belief.
575 105 2 hr, /& WWC Nupber 1085
485 100 4 hr. Signed /4/4 W pawe __9/22/92
485 102 6 hir .
5 = (bonded) Water Wel) Constructor Certiffcatfon:
Temperarure of Water 51 Em Depth Antesian Flow Found I aceept responsibility for the construction, alteration, or abandonment work pei
Was a water analysis done? O Yes By whom, | formed on this w\:ll during (.hc c?m.(mclion dates reported above, All work pc‘rrormc
Did any strans contajp waier not suitsble: for iniended use? O Too Jicie iu::::ﬁ tlux)xsv?;ﬁ isin comphs:cc with O on_well cOnsm.;cuOn standards. This repo)
O sany [ mudey O 0dor [ colorea T Other : ] WWC Number__ 049
Depth of strata: St Q;@Q Sign pae _9/22/92
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11
15
25
36
41
54
64
68
102
118
126
133
138
147
157
161
163
165
166
170
174
177
179
184
190
199
205
209
212
220
225
232
238
241
247
258
275
278
285
288
306
310
316
318
347
351
354

'To

8§
15

25

36
41
54
54
58

102

118

126

133

138

147

157

151

153

155

166

170

174

177

179

134

190

199

208

209

212

220

225

232

228

241

247

258

275

2178

285

238

306

310

316

318

347

351

354

365

W32029.DDH

WHIEK KESUUKLED DEFI FAA NU, DU3 318 813U

‘Hiopper Brothers Well Log

Poll
C Sf%// ZZE%//65(2
by Schneider Equipment, Inc.

start card #32023 ‘gé{éégﬁigj

SEP 24 ¥
Top soil, brown SEP 29 1992

Clay, brown, w/some gravel BRI I NUTT I ey
Cclay, brown & gravel SALEM GhEnoN
Clay, brown & gravel 4" minus h
Gravel w/clay, brown

Gravel 4" minus, w/some clay, brown

Gravel 4" minus & sand, med

Gravel 4" minus w/clay, brown

Clay, brown, w/some gravel & sand, coarse

Gravel 8" minus clay, brown '

Gravel 6" minus clay, brown, med, sandy

Gravel 2" minus clay, brown, fine-med, sandy
Gravel 2¥ minus clay, brown ~

Clay, brown

Gravel 2" minus w/some clay, brown, sandy

Gravel 4" minus & clay, brown

Gravel 1-1/2" minus & sand, med-coarse

Grvl 1-1/2" minus & sand, med-crse w/some clay, brown
Clay, brown, med~-soft, sandy

Clay, brown, fine, sandy, & gravel 2" minus

Grvl 1-1/2"~ & sand, med-crse, cem, w/some clay, brn
Clay, brown & rusty red, fine, sandy, cemented
Sand, brown, med-coarse & gravel 3/4" minus

Clay: coarse, sand; & pea gravel; cemented

Sand, med-coarse, brown & pea gravel

Sand, med-fine, brown

Clay, drk gray & black, some hard, dry

Sand, brown, med-fine, cemented, some loose

Clay, black, fine, sandy, w/some cemented

Sand, coarse, brown & pea gravel

Clay, blk & brown streaked, gritty, w/wood

Clay, dark gray/blk

Clay, gray, blk & brown streaked, firm

Sand, blue/grn, med-~crse, w/clay, blue/grn, sandy
Clay, gray, sandy, fine, some cemented

Clay, gray, fine, sandy

Sand, blk, med-fine, compacted

Clay, blue-gray, sticky

Clay, blue, sandy

Sand, black, med, loose

Clay, blue, firn

Clay, blue/gray, soft, gritty

Clay, gray & brown streaked, soft

Clay, blue, med-soft, hard, dry

Clay, blue w/gray streaks, hard, dry

Clay, gray, med

Clay, gray w/brown streaks, sticky & gritty, firm
Claystone, gray

Clay, gray/blue, very sticky, firm

R



FEb= ¢~Y0 FKl 13:1¢ WHIER RESDUURUES DEF |
NOTICE TO WATER WELL CONTRACTOR
The original and first copy
of this report are to bae

- file@ with the .

S8TATE ENGINEER, SALEM, OR e) FJIO
DG %

within 30 days from th¢/date
of well completiorl

ATER WELL R”aog‘rw 2lys P}

SYATE OF OREGON MER 23 ?H i Wel No. 55}[3‘5‘ 5

(Please type or S;E«ATQ = NG} X
Gt writc above thlﬁlnel_\ Eh OR \7ON

FAX NU. U3 3(8 813U bo 12

\Permu No.

(1) OWNER: (10) LOCATION OF WELL:
Name Rt : 5 ,' Di‘?ian‘s_ I%p#nty lg,zka nas Driller’s well_}gmmber >
L7 34 Section T. R. W.M.

Address wg e i S ~
Mylsllts, Oregymnm 970386 —
(2) TYPE OF WORK (check):

New Well [5 Deepening ) Reconditioning O Abandon O
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary Driven [ . R
Cable Tettea [ Domestic [X Industrial [ Municipal O
Dug O Borea O ‘Irrigation [0 Test Well [0 Other (]

. CASING INSTALLXED: Threaded [] Welded
Ll

Bearing end distance from section or subdivizion corner

(11) WATER LEVEL: Completed well.

Depth at which water wag first found 12? it.
Z/Ew773

Static level - #t. below land surisce. Date

Artesian pressure 1bsg. per square inch. Date

6

Well seal—dMaterial used _~E;ent?{"ite v

. Well sealed #rom land suxface to <0 3 T
Diameoter of well bore to bottom of eeal _.I:O ............. in.

Diameter of well bore below saal 6

Number of sacks of cement ugecl In well scal 3 sacks
Number of sacks of bentonjte ured in m tiﬂ@ng 1 sacks

Brand name of bentonite

Number of pounds of beT%e per 100 gallons

of water ... 1bs./100 gals.
Wag a drive shoa used? {% Yez /J No Plugs —_..__ Size: location ... £t
Did any stratm contain unusable water? [J Yes X No

e of water? depth of strata

-&10d of zenling strata off

Was well gravel packed? O Yer B No  Size of 00
Gravcl placed from £t W .. 7"t

” 2 ,:O (12) WELL % Diametex of well below casmg 35 ............... =
BEE R s st Depth drilled ft. Depth of completed well £r.
+ SEHEG o - Formation: Deszcribe color, texture, graio size ané structure of materlals;
L ) and show thickness and nature of each stratum and aquifer penetrated.
With at Jeast one entry for each change of formation, Report each change in
. . PERFORATIONS: Perforated? [J Yes I No. position of Static Water Level and indicate principal water-bearing strata.
. "'A'y_pe of perforator used MATERIAL ¥rom To 8WL
Size of perforations in. by in. E* 11 3 Drown Y <
perforations £om ft. to 1t. glay’ OravR < 2
. . perforations fxom ... . to % kg’»::%e J.é L:?ﬂsﬁézra e _6? g?
............... — perforations from .. £t. to o ) : -
orawnml
(7) SCREENS: Wel) screen fnstalled? D Yes X No Cravel, 5Trips of clay 7ITIZ
Manufacturer's Name orswn
(e Model No. ... .. | S3n@stene, brewn TZ7{135 | 35
DIam, muo... —_ SIOt 528 oo Set from £, t0 . . | CIRy, browm 1351137
Diam, ... .. 8lot size .....e........ Set from woe B W conserpmceouns ft
(8) WELL TESTS: Doy s, pair water Jevel 15
Was a pump test made? %l Yes O No,  I{ yes, by WhOm?Dri}ler
Y 4 20 gal./min. with oV £I. drawdown after J hrs.
‘ . ” ” o
W ” ” ”
Baller test gal./min. with ft. drawdown after hrs.
Arteslan flow g.p.m. 2
'. perature of water 55 Dep“h arteslan flow encountered ............... £t Work started £/ 'L'C. 19 7 jCompleted i/i: 18 Z;
(9) CONSTRUCTION: Date well drilling machine moved off of well =/ <) 19

Drilling Machine Operator’s Certiflcation:

This well was constructed under my direct supervision.
Materlals used and mformatxon reported above are true to my

best }mowled %% ‘7 /2 5 5 3
Si Q)] STl ............... Date oy eiiceee. N - .
L el achlne Operator) % 7

Drilling Machme Operator’s License NO. .coooieiiicvreeecsevsaenns

Water Well Contractor’s Cerlification;

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.
esterberg

Name e s oo sloedis Sty e e, PR
(Per.-on, firm or corpoxation) (Type or print)

Addresst., ....chx lgl iulim,.m()regﬁn .............
[Signed] ............

ell Contractor)

6 Dw 2/27

Contractor’s License No. .....

(USE ADDITIONAL SHEETS I¥ NECERRARY) RPe4AIA-11D
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FCLD™ 790 'L 1919 WHILKR KEOUURLLDS DEF |

NOTICE TO WATER WELYI. CONTRACTOR
The original and first copy
of thls report are to be v -
flied with the

STATE ENGINEER. SALEM. OREGON 97310
within 30 days from the date
of well completion.

. WATER WELL REPOR

(Pleéase type or prinf)
+ (Do not write above mls 1ne) ¢ Permit No. ... ..

FA NU, dUo 318 613U Fo 13

.

(1) OWNER:

(11) LOCATION OF WELL:

Name Alb&rt Ml]:"rva County Cl;?,C kamz s Driller's well number
> Yo7 7S 7 T
adaress “Ceo D DR ?‘O R SWo,, SW ¥ Section 8 o 55 R, 2~ W,
HIrlls, Oreron 97038 - _
= = Bearing and distsnce from sectlon or subdivision cormer
(2) TYPE OF WORK. (check):
New Well [J Deepening ﬁ Reconditioning E] Abandon (J

If abandonment, describe meaterial and proceaure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary Driven (J
Cable Jetted O Domestic [J Industrial [J Munlcipal O
Dug O Bored O Irrigation @3 Test Well O Other 0O

SGATRYG IFTAILTD:  pesry

Dijam. from ...

i??

wﬁ%

o Fe T W s
S’/lé Diam. from L 1. 10 233 ft. Gag
R . Dlam. from .. . fL. 10 1. Gage ..
PERFORATIONS: " Perforated? & Yes (J No.
Lype of perforator used cut by tOl"Ch
Bize of perforatlons 1/8 in. b] 7 in ,,
perforations from g 2 O < 3 to . 182 1t
perforations from ........ _230 ...... — It. to .. .2.29 .............. - ft
.. perforations from 2.
. perforations from - £l £,
.. perforatlons from ft. to 1t
(7) SCREENS: Well screen installed? [ Yes % No
Maxiufacturer's Name
WISUPR wurssuasiaascusussssas s eovenissse i oess! s TR VSRR «~ MoQel No. ..commerirmire e -
Dlam. .. Slot elze . Set from ft. to 11,
Diam. ... .. Slot size ... .. Set from £. to £t
(8) WATER LEVEL: Completed well,
“tatic level 85 £1. below lsnd surface Date 3/7/68
sian pressure 1bs. per square Inch Date
N . Drawdown is amount water level is
(9) WELL TESTS: lowered below statie level
Was a pump test made? ) Yes O No If yes. by whom? Lriller
N ;
‘rJ:Bv gal./min. with 75 ft. drawdown after 8 hrs.
Bsller test gal./min. with £t. grawdown after hrs.
Artesian flow E-p m. Date

<
Temperature of water E‘JWas a chemical analyels made? () Yes (XNo

(10) CONSTRUCTION:

Well seal—Material used ... rvviae e Bertarite

1€

Depth of scal , ...

5 fL.

Dilameter of well bore to boitomn of seal lo

Were any loose strata cemented off? [J Yes a No  DePlh s

Was 3 drive shoe used? [ “fes [J No
DId any strata contain unusable watexr? [ Yes J‘.C] No

ERARYN

in.

Type of water? depth of strata

Method of seallug strata off

Was well gravel packed? [ Yes @] No Slze of grav

(3 T

A VeVened faiies N PN

ae

" Depth drilled 233 ft. Depth of completed well

" Address ... .Rt..

(12) WELL LOG: Diameter of well below cating

Formation: Doeecribe color, texture, grain size and structurc of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for erch change of formation. Report each change
In positlon of Statlc Water Level as drilling proceeds. Note drilling rates.

-Se‘b—~ovez~—"$en§—1}::b,—Pai%ed — =
—pumps—Welwis—supposetito-be—152 £t
—Geep—wetttad i3 tedt—t4—3I 28+ttt
“brownmr sard—Ctaernedwelt—tot 152t
T i 7t f—creingapd
—wetd—81/2—tnch Gt ringon—paeing—to
- r 27—t —derth
7 depth to start Tl
Clay, blue 152 168
Clay, blue, sandy 168172
Cl&ay, blue L7217 T70
oand, med, black I7e I82 | 8%
Clgy, blue I8Zr 220
Sand, FMed, grey 220225 85
Clay, grey 225 233
Work started 2/29 19 z:’j(SCompleted 26[(_ 18 t/’\
Date well drilling machine roved off of well e 19—C

Drilling Maochive Operator’s Certificatlon:

This well was constructed under my direct supervision. Mate.
rials used and information reported above are true to my bes

knowledgﬁd b /f 7 /16 65
é /4 ‘ 1/1G 3
[Signed) -r e BG Ll ‘i’j Date . oo 1k

(Dxmlng Machine ODEQIOP)

g6

Drilling Machine Operator's License NO. .......ocooovimimviioicssoriceereeeenns

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.

NAME ...C.. 0. Westerherg. .
(Pu\'eon firm’ or corporation)

Box 1831, Mulino,. Qregau..

oy (15 //idé:f; ..............

(Water Well Lontracior)

86 Date

Cantrantny’e Tiranca Nn
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NOTICE TO WATER WELL (CONTRACTOR e c
: The originsl anad fixst. copy* =t .o Lo o : ’ '
of thle report are tu be : . ’ WATEB WELL EEPORT

flled wjth the i

STATE ENGINEER. SALEM. OREGON 87310 : ¢ ¢ (Flease type or pri
within 30 daye from the date. SOV . (Do not write above
of well complettoa. -7 Loy T Y NPT s

R

A

. ... STATE OF OREGO
5 158

- ‘ ate Well No. )ﬁ"/Z»ZA—_7_1{~
30

tate Permit No. ...,

(1) OWNER:
Llbert Mineprva

Namc
Address Rt- 3; BOX 420
. 0lel1f, Tregon 97038

(2) TYPE OF WORK (check):
New welX Reconditioning O
If abandonment, describe matesjal and procedure in Item 12

Dee¢pening [)

Abandon O

(3) TYPE OF WELL:

i (4) PROPOSED USE (check):

g:::y 8 ?::;an . Domestic xt] Industrial O Municipal O

E)—ug O Bored O ! Irrigatlon [J Test Well O Other @]
., CASING INSTALLED: Threaded [J Welded £

e’ Diam, from ... 0 . Gage 9_250

” Diam. from 51 Gage ... lO_Ga

.................. ” Diam. from GALe .

PERFORATIONS:

4ype of perforator used

Si2¢ of perforations . by

<
perforatlons frem ..., 45. ...... o 1t

S—— - 57

e T s perforations fr¢m ..

tememcsmeen,, Perforations frem

- perforations frem ...,

Y perforations frcm

) SCREENS:

Well screen installeds? O Yes

Manufacturer's Name .. .

X No

Type

Diam, ............, Slot size ——

(8) WATER LEVEL: Completed well.

£t. below land surface Date

Wi 418N pressure

2/12/ §
JT =),

1bs. per square inch Date

(9) WELL TESTS:

lowered below static level

. Wat a pump test made? O Yes 1] No If yes, by whomt

B

" Drawdown is amount water level Ia

."A .o gal./min. with . ft. drawdown aftter hry.
L2 % ’ ” - ”
—_— "

T 0]
Bafler test gal./min. with K ft. drawdown after L hra.

Artesian flow B.D.m. Date

Temperature of water

Ll Wiz a chemical analysts made? [J Yesy{]J No

(10) CONSTRUCTIQN:
Well seal—Mater(al used (Eg{‘,tonitc

Depth of seal

N R

Did any strata contaln unusable water? [ Yer (INo

* of water? depth of gtrats

‘Method of Beslng strata off
=2€ethod of ae

Was well gravel packed? [J Yes X No

vae!' placed from _

(11) LOCATION OF WELL;:

County (‘ [ackom:vﬂ

Driller's well number

SE s SE 4 section 7 1. 58 g 2E w,M
Bearing and distance from seé}lon or subdivision corner

(12) WELL LOG: Diameter of well DeloW CATING oo,
Depth drilled 1 38 ft. Depth of completed well 138 1t.

Formatlon: Describe color, texture, grajn sizc and structure of materiale:
and show thickness and pature of each -stratum and aquifer penetrated,
with st least one entry for each change of formation. Report each change
In position of Statlc Water Level as drilling proceeds. Note drilling ratea.

MATERIAL ~From To swi
Yop 3011, brown 0] 2
Cley, brown 2 4
Coa rse grsvel to small 41 12
boulder size
Cisy, ten } 12| 26
Clay, brownr 26| 35
Clay, brows gsndy 35 46 .
Clesy, brown 4€[ 81
Clay, brown ssndy 51| 56
ard, med,, brown 56l €3 32
Clay, blue €3] 70
Sandy, formatiow, black 70 73| 32
Clay, blye 84
Clay, blue, sandy 84| 86 .
Clay, dblue 86[112
Clay, blue, szndy 112[ 116
Send, fine, black 116] 118
Clay, grey 118/ 138

1» 68
1 68

3/13
3713

Work started 3/8 168 Completed

Date well drilling machine moved off of well

Drillling Machine Operator’s Cert{fl¢ation:
This well was constructed under my direct supervision, Mate-

rials used and information reported above are true to my best
knowlcdgﬁd’yﬂ.
[Signed] ‘. 74

"(Drfl.lljng

Water Well Contractor’s Certification:

This well was drilled under my Jjurisdiction and this report {is

true to the best of my knowledge and belief.
NaME _C. G. Westerberg

e T Ei;r.:r’s'(;;{:-ﬁ'r'r};"c;}.éoria'ot‘-a.t.l.é-x;-)" (Type or print)
Address .Rt.. 1, B ‘..l,5l,~..Mu,lina,‘...Qz:cg.gn..“....
[Signed] (Water Well niractor)
Contractor'’s License No. 86 Date 3/ 19 19..§.§.




APPENDIX G
WATER RIGHTS



A4S A2 A6
B B TR LY D S Py oy T “."’“"'Pﬁ ‘ | it /" i
COUNTY OF OEAMAS o

CERTIFICATE OF WATER RIGHT

Thig ig to Certifp, rhee CITT OF MOLALLA

of . Holalla ' , State of Orogon , has made proof
isfacti igh A

to the satisfaction of the STATE E%gél\\{g]l@]xgec&Oregm, of a right to the use of the waters of

a tributary of ¥olalle Biver for the purpose of ltundcipal

under Permit No. 4980 . of the State Engineer, and that said right to the use of said waters
has been perfected in accordance with thg laws of Oregon; that the priority of the right hereby
confirmed dates from ¢ y 19213

that the amount of water to which such right is entitled and hereby confirmed, for the purposes
aforesaid, i3 limited to an amount actually beneficially used for said purposes, and shall not exceed
4,0 cublic feet per second; .

The use hereunder for irrigation shall conform to such reasonable rotation system as may be
ordered by the proper state officer. .

i " The amount of water used for irrigation, together with the amount gecured under any other
right .existing for the same lands, shall be limited to one-eightieth of one cubic foot per second per
acre, or its equivalent in case of rotation.

A A description of the lands irrigated under the 1ight hereby confirmed, and to which such

right is appurtenant (or, if for other purposes the place where the water ig_put to beneficial
win). fx.o £allows} W o B Y i a” O£ the City of Molalla, Eramon.  ana

alonk tho pipe iines in T. 5 Se Be 2 E. V..M., in Clackamas County, Oregon. -

The right to the use of the water for irrigation purposes i3 restricted to the lands or place of
use herein described.

Rights to the use of water for power purposes are limited to a period of forty years from
the date of priority of the right, as herein set forth, subject to a preference right of renewal under
the laws existing at the date of the expiration of the right for power purposes, as hereby con-

firmed and limited.
WITNESS the signature of the State Engineer,

affized this 23rd day

of June , 1927e

7202

Recorded in State Record of Water Right Cortificates, Volume , page
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Pt R oo
Wt KR
s TATR!ORIOREAQON .. .. ¢ Jemrteesy o
" "Water Resources Department -

APPLICATION FOR TRANSFER OF WATER RIGHT

City of Molalla

Applicant:
Malling address: __P-0- Box 248 :

Molalla, Oregon . Clackamas 97038 829-8655
Clty or town State County Zlp Phone

Type of change: Point of Diversion

(In polnt of diversion; place of use; use heratolore made of the water)
1. WATER RIGHT

A) Is the water right In your name? Yes

(yes, no)

. If not, list name below:

- B) Was the water right determined by a court decree? No

(yes, no)
1. If yes, list the title of the proceedings:
2. Certlflcate No.:
C) Was the water right acquired by a water permit? Yes e
yes,

1. If yes, list the Permit No.: 4980

2. Certificate No.: 1292
D) Date of priority right: _March 11 : 19_21
E) To your knowledge, has any portion of the water right undergone a period of five or more consecutive

years of nonuse? Yes
(yes,no) -
F) What are your reasons for the proposed changes

Tona-range water supply needs by transfer of its existing right on Trout Creek to
its existing water intake facilities on the Molalla River.

7 _The City desires to provide for its

G) The water wlll be completely applied to the proposed use on or before: Immediately upon transfer

19

2. LOCATION:

A) What Is the source of water (rlver, stream, well)?: Trout Creek

B) Describe the authorized polint of diverslon:

Locatlon in Reference to Survey Corner Y4, V4 of Sectlon | Sectlon [Township| Range
N35° 30'W 810 feet from SE corner of Section 6, SE/SE 6 6S 3E

T6S, R3E

C) What Is the name of the ditch used?:
NOTE: Answer question D only If the application Is for a change In the polnt of diversion.

D) Describe the proposed polnt of diversion: '

Locatlon In Reference to Survey Corner v4, ¥ of Sectlon | Sectlon |[Township| Range
40 ft. North and 600 ft. West from the section SE} of SE} 15 58 2E

corner common_to Sections 14-15-22-23,

T5S, R2E

E) Is the lland within an Irrigation distrlct?  Yes
If Yes, which district? ,
F) What s the use to which the water Is applied?: Municipal w

No X __

ater supply
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: APPENDIX H
TROUT CREEK FLOW RECORDS



Discharge measurements for
92003001 Trout Cr nr Molalla

MMT | DATE | GH | Meas @
| | [
Tl eleraz 1a.76 1 s.e2
2 : 7/72/92 :0.66 3. 88
3 : 7/16/92 :0.57 3. 36
4 : 8s/12/92 :0.54 1.99
S :7/9/93 :1.04 9. 44
6 :8/5/93 :1.@1 9.83 «
7 :9/7/95 :0.78 4. 84

| |
8 106/10/94 11.09

' ' 26. 10 noet waeo  25% °,QQLM> TP o.ux\um,qn loots low

i
e
o

9 197/15/94 10.73

10 :08/09/94 :@.60 3.51

11 :08/29/94 :@.55 2.99

12 :@9/22/94 :0.51 2.17

13 :10/10/94 :@.54 2.12

14 :06/61/95 :0.9@ 11.20 2
15 :97/28/95 :0.65 4.91

16 :@8/18/95 :@.71 6. 33

17 :@9/08/95 :0.65 5.12



02009081  TROUT CREEK NEAR MOLALLA, OR

LAT LONG S DA DATUM €O CLAC

DAILY DISCHARGE IN CUBIC FEET PER SECOND WATER YEAR Oct 1331 TO Sep 1332

Day Oct Nov Dec Jan Feb Mar fipr May Jurs Jul fug Sep
1 X X X
2 3.9 X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X X
8 X X X
3 5. 00 X X X

18 .3 X X b

4.3 X X X
5.0 X 2.00 X

13 : 5.5 X X X

14 8,7 X X X

15 6.2 X X X

16 6. @ 3.4A X X

17 5.3 X X X

18 ' 5.3 X X X

13 4.7 X X X

26 4,3 X X X

21 4.1 X X X

22 3.8 X X X

23 3.4 X X X

24 3.3 X X X

25 3.2 X X X

26 3.3 X X X

27 3.2 X X X

28 3.3 X X X

23 X X X X

. 5 X X X X

3 U X Y memmes

TOTAL 35,0 7.8 2.0

MEAN 4, 7@ 3.65 2,08

MAX 8.7 3.3 2.8

MIN 3.2 3.4 2.0

AC-FT 186 14 4,0

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ok ¥ ¥ *

CAL YEAR 1331 TOTAL* a.@

WIR YEAR 1932 TOTAL* 183.3  MEAN 4,43 MAX 8.7 MIN 2.0 AC-FT 285

¥ Incomplete Record ¥/%/ prov ¥\#
fi- nio GH, estimated
X- no attempt to estimate



02¢050al  TROUT CREEK NEAR MOLALLA, OR

LAT LONG S DA DATUM €0 CLAcC

DAILY DISCHARGE IN CURIC FEET PER SECOND WATER YEAR OCT 1334 TO SEP 1335

Day 0cT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 11 1@ D D
2 {1 9.3 D b
3 10 10 D b
4 {1 3.8 b 5.1
5 15 3.2 D D
6 X 15 8.7 D D
7 X 13 9.8 6.5 6.5
8 X 14 3.7 5.1 5.2
9 X 12 14 D ]

16 X {1 13 b b

11 X 11 @ 6.2 b

12 X 1@ 3.1 b D

13 X 11 8.3 D D

14 X {4 7.9 5.0 D

15 X 18 7.6 0.5 b

16 X 15 7.1 5.7 D

17 27 16 6.4 8.6 b

18 24 21 6.1 6.5 b

13 22 28 .9 5.2 b

20 21 -2 5.7 5.8 b

21 20 22 5.7 D b

22 18 21 5.5 D b

23 17 13 5.6 b D

24 . : 16 18 = D b

25 15 16 2.5 b D

26 . 15 15 A D b

27 14 13 .1 D 7.6

28 13 12 5. @ ] 3.6

e 13 i1 D b 8.3

3a T e 12 i@ b b 8.5

] e 1t b b s

TOTAL 238 443 222.3 9.3 51,4

MEAN 17.2 14.8 7.4 5,33 7.34

MAx 2 22 14 8.6 3.6

MIN 11 i@ o.a o.a O 4

AC-FT 512 873 441 118 a2

¥ ¥ ¥ ¥ ¥ ¥ * ¥ ¥ ¥ *

¢ Incomplete Record #/#/ udl \¥\#\¥
D- doubtful GH
X- urdefired stage-discharge relation




APPENDIX I
RECENT OHD COMPREHENSIVE PERFORMANCE EVALUATION
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(503) 7314317 '
FAX (503) 7314077
-Nonvoice (503) 731-4031 .
RECEIVED
May 28, 1993 (\/3(,1( DEPARTMENT OF
’ HUMAN
RESOURCES
Mr. Jack Dunn; Public Works Director HEALTH DIVISION

Mr. Keith Stiglbauer; Plant Supervisor _

City of Molalla | : ’
P.O. Box 248 - ‘ " |
Molalla, Oregon 97038 N

Dear Mr. Dunn & Mr. Stiglbauer:

On April 23, 1993, Michael Whiteley and I conducted a
Comprehensive Performance Evaluation (CPE) of the water
treatment plant which provides drinking water for the City of Molalla.
I wish to thank you both for all your help and assistance during the

review.

I have enclosed a copy of the report for the City’s records. * Please
review the report carefully and notify me of any errors or changes that
should be made. As you know, this evaluation serves two main
purposes for the City at this time. The Health Division will begin
enforcement of new regulations for water supplies using filtered surface
water sources (adopted by the Health Division from the federal Surface
Water Treatment Rule) on June 30, 1993. First, the CPE evaluation
gives the District an overview of how well the treatment plant is able to
meet these new regulations. Second, the evaluation will allow the
Health Division to determine how effectively (or to what degree) the
treatment plant is able to remove particulate matter (including Giardia
lamblia cysts) in the water according to the rules.

The treatment plant was evaluated for each of the four unit processes

that comprise the total treatment train (coagulation/flocculation,

sedimentation, filtration, and disinfection) and for the filter’s ability to

produce treated water following a backwash of the filter media. The

major unit process evaluation was done by comparing calculated

theoretical operating flows that would provide optimized treatment (the e
ability of the treatment process to produce 0.1 NTU treated water on a
consistent basis) against actual peak operating flows measured and
recorded at the treatment plant. The filtered water turbidity profile was
made by collecting finished water turbidity values (via grab samples)
from the filter effluent line for each filter immediately after the filters 800 NE Oregon Stre

were returned to service following a backwash cycle. Portland, OR 9727
(503) 731-4030 Er
(503) 252-7978 T
Emergency

" 24-26 (Rev. 1-92}




Mr. Dunn & Mr. Stiglbauer
City of Molalla
CPE Report

Page 2

[

A summary of the CPE findings is as follows:

1. The flocculation basins, sedimentation basins, and filters are all
operated at flow rates which will provide optimum treatment at
-peak plant flows. The flocculation basin is theoretically able to
provide up to 2000 GPM without compromising optimum
treatment, and the sedimentation basin is able to provide 1924
GPM before optimum treatment is compromised, both of which
are well above the peak flow rate of 1400 GPM.

2. The filtration stage was evaluated against a filtration rate of 5.0
GPM/FT? (typical of relatively shallow bed depth multi-media
filters) and was found to be capable of providing optimized
treatment at treatment plant flow rates up to 1440 GPM. That
observation plus the previous observation can be interpreted that
all three of the major unit processes (not including disinfection)
participate in the optimization of treatment through particulate
and pathogenic organism removal.

3. Data generated by the filtered water turbidity profile after
backwashing the filter shows that the filter is able to meet the
minimum treatment levels (0.5 NTU) for filtered water after a
few minutes following the conclusion of the backwash cycle.
However, the filters were not able to meet the health goal of 0.1
NTU until 45 minutes or more into the filter run. Turbidity
grab samples were collected and recorded for at least 45 minutes
after the backwash cycle concluded, and the effluent turbidity
values reached a peak at the outset and decreased sharply at first
before leveling out. .

4.  The amount of disinfection contact time available between the
filter effluent and the first user on the transmission line is just
barely enough to meet at least a 0.5-log reduction of Giardia
lamblia through disinfection at all times. In this case, the first
user was assumed not to be the rock quarry. More contact time
could be made available to the City if the reservoirs at the
treatment plant were piped to be used in series with each other
and the transmission line.

As a result of the CPE findings, the Health Division has the following
comments and recommendations:



Mr. Dunn & Mr; Stiglbauer
City of Molalla
CPE Report

Page 3

1.  The reservoir piping configuration should be modified to
provide the greatest amount of available disinfection contact
time. Once done, a tracer study should be done to determine
the amount of actual contact time available. The study could
include the transmission line as well. From this information,
actual "CT" values can be calculated and then compared to
required "CT" values.

2.  After surveying the results of the major unit process evaluations,
the Division concludes that the treatment plant operates as a
conventional treatment plant, That is, the flocculation and
sedimentation basins as well as the filters contribute to the .
optimization of the treatment process. :

3.  The turbidity profile data indicates that the treatment plant is
capable of providing turbidity removal that would meet the
minimum treatment standards (0.5 NTU) but may have some
occasional difficulty meeting the health goals for optimum
treatment standards (0.1 NTU). Even so, the level of operator
expertise and the amount of time devoted to the treatment plant
are two reasons why the plant produces such high quality
drinking water.

4.  As a result of this report, the treatment plant is credited with a
2.5-log reduction of particulate matter. The disinfection process
is estimated to be capable of 0.53-log reduction. Overall, a 3.0-
log reduction is required for the entire process (treatment plus
disinfection). As a result, the treatment plant can currently
achieve a 3.03-log reduction. Therefore, the City should meet
both the turbidity standard and the "CT" requirements at all
times and thus be in compliance with the surface water
treatment technique requirements.

-

Again, I wish to thank you for assisting us in the evaluation. If you
have any questions or would request that our office respond to
questions about the evaluation from either the City Council or the
public at large in a future meeting, please contact me to arrange a date.



Mr. Dunn & Mr. Stiglbauer
City of Molalla
CPE Report

Page 4

Sincerely,

Michael W. Grimm, P.E.
Regional Manager
Drinking Water Section

€nc.

cc: Jim Buckley, R.S.; Clackamas County Health Dept.



COHPREHENSIVE PERFORMANCE EVALUATION (CPE)

Name of Water System: citv o Moracea ' PWSi#: 4100534

Date Conducted: APniL 23 194923

Persons Conducting CPE: _MicHace wl. &z ivam
Miender WiiTtecey

Operating Flow: Z.02 mgd (/4co GaPr)
Maximum Hydraulic Capacity 2.0 mgd (r4eo c.m‘)
Narrative:

v A ComPTERENSIVE Felromantce 2vac camaod (e PsY) wWhAS ComducTES onN THE
Mocares WATEL TReAMeENT TLANT, THE smATOZ L~ PROCESSES WERE EVALLIATES
TN E?, AN < -
f= EN DEAdT Ly P CEMPARED TO TYPleat ENGINEEU NG PGESI6N STANDARDS

o OFrimize> 7TReATMENT
fianT DESIGN ). Tl Cls Oaniee™ MANUAL | Awwh[ases waTes Toesmrcn!T
A:u)f'c«l A PERFoAM Arrc & FDIEmAL_ CRAPH \WwAS Ca'vfll_cD Frora
THe GEVA LupTrord 2551,«1,75 (sec Ao n/G Pace), & FIETERED \varze TooSISITY
PROFILE ks AL90 ContOuCTED [Dreowin/t 4 BAckwhist CeeLE 4 OPELATING Flowo \was Passcd
onN PLANT Desi sl .

=
s THe
RESULTS OF THe 1 AT UN T PRo. €S5S EVNALuATION ARE AS FoLiowos!
4) T FLocutAT7o N BAs i~ wAs [pu~nD 7o BC 0lfERATNG Ar £l ouus FAR. feLow?
TGitE oL 2ED TREATMENT CAPACTY [LBAscn o~ 7THE Siz e ©OF Te U~ T, A4S A

T L unIT, THE FLocculdron BASIN SHoueD BE carnie oF OPTminen
Trearm®T ABova THE PEAK DEMAND Fr o),

2. s S5 3
D THE SEDIMENTATION Basin whas ALSO [four> TO BE APABLE oF OPTIANTED "TRGATMEL T
AT Flowws ExcEEnintG THe PeAx Depard/, “ =

30 THE FILTRATION PRoc@SS AGArN WAS EVALUATEDS AS A Tv2 ) w7

HY) TH&E DiStntr@crtons UNIT WAS RATED AssurmiNb Te RESCRVOIR 15 A
CoNTACT T, -,
: e, TF Tie RESERvoIR IS usep Pl ConTacT TimG, THe PRocssS3
D B¢ RATTO Ae A TIPE L UNTT,

o OVERALL , Trer ciTy ™MusT B6 Ard To PROWDGE 5.0 - loy (‘77? %) Ruenuerionr oF cihzife
CYSTS BY Tumné 2, (975 Fiorr THG FILTRATION SYSTeEm AND Dis N FeT1on) (Crﬂ.ant/MA-r-;an)_
TUE Pearni N 1TSS CuRREBNT O ATING CONDTION ' Ssem CAPABLE OF MEeTING
THe Fute 3.0-los Repucilons,

Resuirs = 25 - oy EREDIT PR TS TRENTIENT PLANT
0.5F - loey CRen,T For Dis TSI
3,0F - low TToTAL CcREOIT <> 3,0 loy Requieen LE\/@.}
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DESIGN DATA

A. PLANT FLOW DIAGRAM

-

Froecv o . Bas M cLT ;
By oo S B " FiLTeas Eix
Arumd l |
1
’ l . PoLymEe R, [b-‘Y—-
e ——D> 1 :
LAKE T H
— SED. BasiM FioTees S
Cly |
.2 Ma
Résendoir

\
B. FLOW DATA _____<é§%9

Design Flow
Average Daily Flow [ 44 mgd (100 @?ra)
Maximum Hydraulic Capacity _ 2.0z mgd (/400 arm ) _
o Distaygur

SVSTem

Operating Flow

Peak Instantaneous Operating Flow __ 2.0z mgd'(ﬂ4ooemM)

C. UNIT PROCESSES

Flow Stream Measured Meter Type Calibration Freaquency Comments
Raw Water: A _ T — MNow g
Finished Water: Plec bopme TR AMoON T
Backwash: s ~L
M CRymel &L S HE

Backwash Recycle:

Other (designate):



DESIGN DATA

UNIT PROCESSES (cont.)

RAPID MIX
Rapid Mix:
Type | : _
(mechanical, inline mechanical,(iiizgg_gzggggp
Number of Mixers /- Water Depth .
Number of Basins — Ssurface Dimensions —
Horsepower L — Total Volume e — gallons
Flow:
Theoretical — mgd Operating . 2.02 mgd (Mooéhu)
Detention Time:
Theoretical — i oo o= | Operating = mepd
G Value
Theoretical — ngd Operating s e mgd

Jperating Problems: _poue

COAGULATION / FLOCCULATION

Flocculation:

Type (e.g., paddle wheel, turbine, hydraulic) - Heppasise {Biseso Cddndees )
Control (e.g. constant speed or variable speed)
High Temp. 20'c  Low Temp. 4° < High pH 7.3 Low pH _ 6.7
Stages (sketch below)

M. 9T DA H

I\E|

= "
' N R B A20r
i = T facn-a") (973"
> ' p
l—>ZZZIiZ0 7 ’ = 4ooo e7?

= 30,000 Gatlons

SURFACE
STAGE/BASIN DIMENSIONS DEPTH VOLUME HORSEPOWER G VALUE
1 RuAaeTe2E€p StcTiends
2 wWrra Ad' 9" 2avws 923" 1'4'nwitin = 4oce £T2 = 30 000 &AL.
3
Total 30 000 GALLsNS
Flow: (2000 Grra)
Theoretical 2.5% . MGD Operating 2.02 MGD (1400 @rn)
Detention Time: '
Theoretical = WD i Operating 21 MGD rinl.

Calculations/Assumptions: _7ue TngogeTicA- DeTeuTion Timnk idis Dezeniaiten Jalith Factons
Soed Mo Aoy RAw) WATER T\)LE.IOIT‘/ fLQuJ 7.D.5 5 AnD F4 . 7.~ /\/E\JTnAL, o H DiceTAT ALY A Lowerl DETE ANTioe/
— e e B bm.yiid Lome tufaTi2 PieTaTinlA 4 ScionTey Hitnin£e DeTéNTion T Foes

-~ - . . S



DESIGN DATA

C. UNIT PROCESSES (cont.)

SEDIMENTATION

Sedimentation Basins:

Type:

Number of Basins
Water Depth
Weir Location

Weir Length 24’ £tE.

Conventional v~ Tube Settlers

Z_
(shallowest) _5'k" ft.

ort T HE Simes Ann IN THw wminol &

Surface Dimensions

(deepest) ' ft.

Upflow Clarifiers 234w8’#

J'z" x 286" //Per sedd\ besin

Oaﬂ\ Ci s -&"AA""”X

Y 34728

Total Surface Area _! ft2 Total Volume ft3
Total Volume 32,6(8 S BS oallons
Flow: 54’7'7 Zﬁ
CLETIRNS, .
Theoretical _ 2.77 mgg’ :%ggrating 2,0l mgd (quﬁ?m§>
‘Detention Time:
Theoretical |7 p —kr ~.. Operating 2%.% B vt
Weir Overflow Rate:
Theoretical G 7 gpm/ft Operating 4. 8¢ gpm/ft
Ssurface Settling Rate: 2 .46
Theoretical _I. 5 gpm/ft2 Operating 5!”7” gpm/ft2
Inlet Conditions (Describe and/or sketch)
¢ — == i—v—»‘m FICTRR sThoe
4
~—¢ = ?
\—+E —=
s s .
o T4 = — ¥
INELuEn T o = |
Flom AL T v
Fleocewtarrtons
ONE" OF T 0 Sen, manT ol BASA S
éemmm:,,:".rf'.
ms :
SURFACY SeTTLinde RATE A< ASSESES AT 1,5 %?M'/-%."- v SVALLLo Besa (¢ \o F‘r\/




DESIGN DATA

C. UNIT PROCESSES (cont.)

SEDIMENTATION
Sedimentation Basins:
Type: Conventional v~ Tube Settlers Upflow Clarifiers ngwg’#
Number of Basins i Ssurface Dimensions _ /2" x 2s'e"” [oee sed. besin

Water Depth (shallowest) _5'k" ft. (deepest) 7' £E.:
Weir Location ort Tar Simees Anln N THe miInol o

Welr Length 24 ! fE. ("pd"l« ¢ ers "’-‘5{\wa

Total Surface Area _! ft2 Total Volume _ ¥, 347.28 ft3
Total Volume 32,6(8 = BS aallens
Flow: 569-7 I(J
19244 azm
Theoretical __2.77 mgg’ SrO;;)erating 2,0l mgd (“mqﬁ?mﬁ5

‘Detention Time:

Theoretical _[7p —hr ~.. Operating Z%.% B vt

Weir Overflow Rate:

Theoretical G 7 gpm/ft Operating 4. 86 gpm/ft
surface Settling Rate: 2 .46
Theoretical _I. 5 gpm/ft2 Operating BIVV/’ gpm/ft2

Inlet Conditions (Describe and/or sketch)

~ — —> T—s|—v T T\C
| e sPpec
457 2 N
| —
\ Il ==
N5 <
s, P ;r
¥ —>
4 _4‘\ >
INELUET N &l P l
Flom A \ 4
Flocew tarions
ONE™ OF T o 3en, manTArorl BASN S
Corirnis T S5
ms:
SURLAY SeTTLine RATE oA ASSESER AT 14\ oo [T L SVALLEo Bes (4 o B )
Sl L




DESIGN DATA
UNIT PROCESSES (cont.)
FILTRATION

Tybe of Filters (sandT’EIEZE_;ZEEE?“dual media, pressure gravity, etc.)
nd, mixed T

Number of Filters 2 Surface Dimensions A' i1, eacl

Media Charachteristics:

MEDIA TYPE ' DEPTH EFFECTIVE SIZE SPECIFIC GRAVITY

ANTHENC 1TE B”

SlLics SApNS (0"

CALNET : 6"

é&Avg(__ 20"
Total Surface Area 28¢ ££2 (hott Fildes combind)
Filtration Rate: . .

/,1/((0 gpmﬁq') ( (Y00 7.0!’\/54»";)

Theoretical _5%.0 gpm/ft2 Operating 7.86 gpm/£ft2

Filter Control (e.g., constant rate, declining rate, constant level)

Avaliable Headloss ft.

Surface Wash:

Type (e.g., rotary, fixed, manual)

Water Flow Rate gpm Surface Wash Rate gpm
Duration (Operating) Wi min
Backwash:
Water Wash Rate:
Theoretical /520 . gpm/ft2 Operating G.l7 gpm/ft2
Duration: -
Theoretical- r/o-rs~ -gpm/ft2—,,,.. Operating 7 : gpmEESaM .
Air Wash Rate:
Theoretical scfm/ft2 . Operating scfm?ft2
Control/Operating Problems:
Yes No Yes No
Mud Balls o Hydraulic Loading 4
Dirty Media Air Bubbles v/
Uneven Media v/ surface Wash Control
Backwash Rate Gradual v : Filter Rate Control

Comments:
(L, 00O 9.“9.\5 wsed do do +la : bec l<tus A " 01 rinutes = 1778 6“71\4

70-./‘-/ ;“_,ﬁcc arca = 288 Fﬂz ,‘. V/&)l(,/ Les . ro e = él 17 7pﬂf#2_‘



DESIGN DATA

UNIT PROCESSES (cont.)

Cs
DISINFECTION THEORETICAL
: AVATILABLE
Contact Basin(s) (e.g. clearwell): CHANNEL EFFECTIVE
‘ SURFACE ; LENGTH TO CONTACT
BASIN NO. DIMENSIONS BEPTIH VOLUME WIDTH VOLUME
Ligg T Rescavoins 200 ET op 14" Line 214 7> = lLuoo GaL.
Linfe To Rocs Qudeay So0 £T_of 18" Lime gg4e1® = Lteco GiL,
Fraod Quaaty To Townl Soeo FT oF 14" LinE S300 £1° = 4o, 000 GaL
Total Volume 4€ 200 AL 4% 200 GAL ¥

. G, 200 GaL FF
Chlorinator(s):
No. of Chlorinators z Capacity Sotbe /dor.  (Post)
Flow Proportioned ? Mes muh/uw: Cree)
Feed Rate:
Design Operating
Flow:
Design ~Operating
Dosage:
Design Operating
Operating Problems:
M ConTAeT TimE To Tows . ¥ CouzacT Tirne To Roek Ouaety
Zalculating approximate CT:
Wikt = 7§ wWilTee = $°¢C
maximum pH smmiz= Zo minimum temp. sSvmmer = /w'c
. . : W 10 ' ;
maximum free Cl2 residuals = o3 expected log removal of plant _=z.5
whdtge = 30
Required CT using above assumptions svamie= /2
Has a tracer study been done ? ro
If yes, what was the T10 ? — (min.)
I 34 MHJ.
If no, what is the estimated theoretical contact time ?%% & mw _ (min.)

. . . o
Contact time required = Required CT = 22 . 3o s (winter)
Maximum Chlorine Residual B . i sl (e
wWiNTER = Zo o F ‘

minutes

4€ oo 4L =
—_—

Contact time required 1§

SorMmMER =

e 00 G (v.l-~l7£r2>;

Theoretical flow = Theoretical volume 30 misl X
Contact time required =  4¢, 200 GAL Z?ooam4<3vﬂ~“¢5
(g ot
Theoretical flow = (&0 O gpm 2.2 mgd
7% o0 (A T - 3.6 MDD
TuactivaTion RATE = Actoay T x 3 (455»&»«\& Wit C—ouc-T:o\u)

Comments: Shaepie MR

N T2 = (ro MA’{{S(SMNJ} = (139) x3 = 0.0% ~loe  To Roci Quanty ~/ouT Resuzs.

D TR = (r0pids)( 24 rmd) = (125) x3 = 0,53 - loe__ To 15" USEL" Toi Toonl wf ouy ZESVRS.
) T2 = (10 M_«u)(n 128 mat) 2 (139) x 3 = 2,08 —ids  To Rock @uaaly wf o ititiils Lesves

/f) TR = (1.0 WJL(\(B‘?- + l?,ﬁMtAJ)‘.L (139 )¥3 = 2,32 - (:{. To " 1Y usca T Town o/ LpAFEED (!




DESIGN DATA

CHEMICAL FEED CAPABILITY

OPEKATING FLOW DESIGN DOSAGE

DESIGN FEED (mgd) (mg/1)
TYPE RANGE min. max. min. max.
Al 30 -S o Ib’//J:J-]__

Ccoagulant Aids:

Polymers: DESIGN FEED OPERATING : DESIGN
TYPE PURPOSE RANGE (GPH) FLOW (mgd) DOSAGE

/o Flirer A:Q
JoLtnst

Dosage Control (describe):
VARIARE SIEED H ST20rg Pemfs

Operating Problems:

conc./Pump Calibration Test:

Stabilization Chemicals:
Chemicals Used: NONE
Dosage Control (describe):

Operating Problems:

Fluoride:

Fluoride Compound Used: _a/onte”

Dosage (Operating) . mg/1
Comments:

Softening:
Chemicals Used: _aswé€
Dosage Control (describe):

Operating Problems:
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TEST DATA

4. TURBIDITY CHECKS AFTER BACKWASH:

Run # Fiotee *1 Run # Fictep® 2.
Elapsed Time Reading (NTU) Elapsed Time Reading (NTU)
Becoee DacvuAsH Q.04 . Beroas BacuuAsH .05
0:00 0.09 ] 0,00 o.11
0’30 Q. .lele 0. 306 /.]
2:18 6.32 5:3s 0.8
24y 0.51 k2o ' 0.3
3.5 0.32 Gt 30 0.40
Y48 0.21 7:00 0. 31
428 0.13 ' §: 00 0.33
S:o0 6.19 ; Q.00 - ’ 0.30
4 oo 0,19 ) [p:o0 0.39
#:00 0.29 100 0.38
€:e0 0.33 i 1200 0.39
9:00 ’ 0.34 13 00 2.39
10/ co . 0.3% 4: o0 0.3%
J1: 00 0.4 : 1S:60 - 0.3%
/2,00 ’ 0.40 [G:oo 0. 33
/3200 0.43 : 1F:00 0.33
14:00 0-42 1§00 0.32
1S.00 0.4) /9:00 D, 3|
1660 0. 42 Z2o: oo ) 0.27
1F:c0 0.45 22 : 00 0.20
RA-X D4l 23:00 0.2
19:00 0.4 | 24 e0 0,24
2000 0,47 ' 2L 6 ) 0,21
22.00 D, 41 28 co 0.2}
24 00 0.40 ‘ 3o:o00 0.1
Zt: oo 0:39 32:00 0.3
28 : 00 0,37 34:00 . o0.1F
30:00 0.35 b oo 8.7
3S. 0o 0. 34 2%t 00 . 0.5
40:00 0.3 40: 00 Ol
' 42:00 0. 1t
452 00 0. 14

~omments:

¢ COMBINED FILTER EFFLUENT Refoes BacKWASH Cice = 0,064+ NTu /F,zm« T~ Line /’uaslo,,xcrn)
_AND .06 NT.
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