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This Technical Memorandum (TM) was authorized by the City of Haines Mayor, City Council and Staff on January 
8, 2013 to review their 2006 Water Master Plan (WMP) and provide recommendations and/or modifications in 
order to meet regulatory compliance. Project elements that need approval which were not included in the WMP 
will be obtained during design through a preliminary engineering report. The TM was developed with 
consultation with Bill Goss of the Drinking Water Services (DWS)1a and Gary Viehdorfer with the Infrastructure 
Finance Authority (IFA). 

The State of Oregon Health Authority’s (OHA), DWS has the regulatory authority to implement Oregon’s 
Drinking Water Act and Administrative Rules for Public Water Systems. There are many Federal and State 
regulatory rules that must be met to ensure safe drinking water for the citizens of Haines. Based on the City’s 
groundwater source and size of public water system the relevant rules for compliance are: 

 OAR 333-061-0025 Responsibilities of Water Suppliers 

(7) Maintain a pressure of at least 20 pounds per square inch (psi) at all service connections at all times;” 

 If the system losses pressure, then operator should follow DWP best management practices, which may 
include a “boil water” order. Please see DWP letter address to the City of Haines dated March 29, 2013 
for further details. 

(10) Submit, to the Authority, plans prepared by a professional engineer registered in Oregon for review and 
approval before undertaking the construction of new water systems or major modifications to existing water 
systems, unless exempted from this requirement;” 

OAR 333-061-0050 Construction Standards 

(1)(a) These standards shall apply to the construction of new public water systems and to the major additions or 
modifications to existing public systems and are intended to assure that the facilities, when constructed, will be 
free of public hazards and will be capable of producing water which consistently complies with the maximum 
contamination limits. 

OAR 333-061-0061 Capacity Requirements for Public Water Systems 

(2)(E)Community water systems shall have water use meters installed at all service connections. 

OAR 333-061-0064 Emergency Response Plan Requirements 

(5)(d)(a) Public water systems shall make provisions for an auxiliary power supply, if not a gravity system and 
redundant equipment for critical components… 

 

 

 

OAR 690-400-0010 Definitions for State Water Resources Policy 
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(5) “Conservation” means eliminating waste or otherwise improving efficiency in the use of water while 
satisfying beneficial use by modifying the technology or method for diverting, transporting, applying or 
recovering the water, by changing management of water use, or by implanting other measures.   

The City’s public water system must reliably and consistently produce and distribute water to the citizens of 
Haines. This technical memorandum will summarize deficiencies and remedies to achieve this objective. 

Technical Memorandum: 2006 Water System Master Plan Evaluation 

1. Summary  
Major system capital improvements are required for the City of Haines to be in compliance with Oregon 
Drinking Water Services (DWS) rules as mandated by Oregon Administrative Rules (OARs) and to preserve 
the City’s ISO current rating of 5. Currently the public water system: 

Cannot reliably provide system pressure at or above 20 PSI at all service connections at all times, 
o Lacks inadequate groundwater production wells and storage to meet current and future 

needs. 
o Does not fully provide for adequate redundancy of critical components of the system (wells 

and emergency power). 
o Includes well controls that are near or at their end of life and prone to failure. 
o Includes system components and auxiliary power that cannot provide water for power 

outages greater than 2 hours and greater than a few minutes during a fire emergency. 
Lacks the ability for the wells to pump-to-waste as denoted as construction deficiency by DWP in 
2002 and 2012 Sanitary Surveys. 
Requires additional source protection measures. 

o High risk of source contamination at Well #1 from the backup generator fuel supply. The 
generator lacks secondary containment as required by OAR: 333-061-0050  

o Well #2 is sensitive to flooding and needs to be formally abandoned.  
o Includes groundwater wells that are vulnerable to viral contamination. 

Has approximately forty (45) percent of the distribution pipes are old, prone to leaking and/or 
failure, outside their design life, and not in compliance with current Public Works Construction 
Standards. 

o Potential supply contamination from leaking non gasketed pipe.  
o Potential supply contamination from leaking meters. 
o Inadequate number of working isolation valves that have contributed to system wide 

pressure loss (less than 20 psi) 
Lacks functioning meters to bill based on consumption which can lead to overuse of groundwater 
resources.  
 

The deficiencies as denoted in the 2006 Water Master Plan and the additional deficiencies in the technical 
memo if corrected will allow the City the ability to produce water that consistently and reliably meets 
Oregon and Federal regulatory compliance. The total estimated budget to correct the identified deficiencies 
is $5,836,000.001b, in 2013 dollars  
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2. Background Information  
2.1 Background 
The City of Haines, Oregon Water System Master Plan received Oregon Department of Human Services final 
approval on March 8, 2006. The City Council and Staff has identified numerous operational issues with their 
water system. In October 2012 the City of Haines, selected J-U-B ENGINEERS, Inc. (J-U-B), as their Engineer of 
Record and directed J-U-B to review the current Water Master Plan (WMP), update the system deficiencies, and 
to seek funding to implement correction measures. This Technical Memorandum is a review of the existing 
Master Plan and system deficiencies and not a Water Master Plan update. 
 
The service area, service population and planning period data developed in the WMP is assumed to be valid and 
will not be reevaluated as part of this technical memorandum. The current population according to Portland 
State University Population Research Center dated 12/15/2012 is 415 as compared to 440 in 2006, a reduction 
of 25 individuals which equals to six (6) percent of the population.  

2.2 Purpose and Need 
To provide a reliable water system that meets the DWP requirements for water quality and availability as 
identified and stipulated in OAR 333-061. According to the WMP the last documented major capital 
improvements were competed in the early 1980s. Since 2006 the City has experienced events that confirmed 
the systems deficiencies as presented in the WMP and additional issues that need to be addressed. Therefore, 
the City Council acted to secure an Engineer of Record in accordance with OAR 137 Division 48 Oregon 
Qualification Based Selection (QBS) process to assist the City with general engineering services, including 
assistance with the City’s public water system 
 
2.3 Authorization 
On January 15, 2013 the City Council contracted with J-U-B ENGINEERS, Inc. (J-U-B) to evaluate the current 
WMP, provide a technical memorandum that summarizes and updates the system deficiencies, including 
updating opinions of construction cost.  The memorandum is intended to assist with funding application(s) to 
design and install required improvements to meet Oregon DWP requirements. 
 

3. Water Supply, Source Protection, Treatment and Storage 
A review of the supply, treatment and storage requirements in the WMP was completed. A summary of existing 
deficiencies and capacity are provided.  
 
3.1 Assessment of Supply 
Currently two groundwater wells provide water for the system. Existing combined well capacity is 1,065 gpm. 
Well #3 capacity is documented at 780 GPM and the City exclusively relies upon it as their primary supply well 
and does not have auxiliary power. Well #1 is considered the emergency backup, with a measured capacity of 
285 GPM and does have auxiliary power. At the 2011 and 2012 water consumption levels Well # 1 and existing 
storage does not have the capacity to meet the Maximum Day Demand (MDD) of 345 GPM. The existing storage 
of 50,000 gallons (working volume of 35,000 gallons) cannot provide the additional volume required to maintain 
system pressures at or above the 20 PSI DWP requirement at all times. Existing wells and storage is under sized. 
City Staff and the Fire Protection District Chief have reported that the tank has been drained during fire 
emergency or when well #3 is offline. In the last ten (10) years the tank has been drained at least ten (10) times: 
seven (7) times for fire emergencies and at least three (3) times in the last three (3) years to depressurize system 
for distribution repairs, due to the lack of working isolation valves.  
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3.1.1 Water Rights  
The WMP states that the existing water rights appear to be adequate to meet Haines existing and 2027 
projected water usage. Future research is recommended to insure water rights are properly written in a manner 
to allow diversion for existing and future usage.  
 
The City has water rights for 1,017.5 gpm per day or instantaneous flow 977.1 gpm. The City has a current 
need for: 832 gpm to meet Peak Demands and 3,832 gpm to meet Peak Demands plus commercial fire flow of 
3,000 gpm. The implementation of “radio read” meters and usage base billing is expected to reduce future 
water demand as presented in the WMP. Peak usage in 2027 is estimated at 530 gpm and 3,530 gpm with 
commercial fire flow of 3,000 gpm. The approved WMP future flow assumptions are assumed to be valid and 
confirmation of future flows is outside the scope of this memorandum. 
 
Since the required water demand is nearly four (4) times the amount accessible by water rights, storage is a cost 
effective approach to offset the difference and allows for the proper conservation of water resources. 
 
3.1.2 Well Controls and Emergency Power 
While the existing well controls are at or near their design life and are at risk of failure, they currently are able to 
provide water during normal operations.  However during an emergency such as a power outage, the wells and 
storage can only supply water for forty (42) minutes at Peak Hour demand or eleven (11) minutes if a power 
outage is coupled with a fire at a commercial building before the system pressure would drop below 20 psi. 
Therefore at the current demands well # 1 is not considered an adequate backup supply source although the 
well has a manual start back generator.  

To resolve this issue, the City should: 
Install a new 800 gpm well with auxiliary power and add an additional 500K gallon storage reservoir 
which would provide adequate and reliable emergency water at all times, including when well #3 is 
offline for maintenance or emergency repair. This would fulfill the OAR 333-061-0064 (5)(c)(A) 
Emergency Response Plan Requirements, The emergency response plan shall include but is not limited to 
the following elements, Emergency Equipment and water supplies:…auxiliary power supply if not a 
gravity system and redundant equipment for critical components.”  
Provide for the ability to notify the citizen of water restrictions and/or irrigation restrictions during 
power outages and/or fires. 
Install an auto start portable emergency generator at well #3. 
Provide for an auxiliary power connection at the other wells. 
Update the well controls with current technology. 
 

3.1.3 Source Protection 
Protecting sources of water supply from contamination is significantly less expensive than treating water to 
levels adequate for drinking. The 2003 Source Water Assessment Report completed by the Department of 
Human Services (DHS) and the Department of Environmental Quality (DEQ) reports that “Well # 1 and the 
aquifer are considered sensitive to viral contamination.” The source water is from an unconfined shallow aquifer. 
As noted in the WMP, ground water ranges from 0 to 15 feet below the ground surface. Items that the WMP 
and our additional review identified for source projection include: 
 

Formally abandoning Well #2 since seasonal flooding of Rock Creek increases the risk of aquifer 
contamination. 
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Providing secondary containment for the backup generator at Well #1 to meet OAR 33-061-0050 
requirements of 125% of fuel capacity. Currently fuel storage and generator have signs of leakage and 
spillage.  

 
3.2 Treatment1c  
Sodium hypochlorite (liquid chlorine) is used to maintain a disinfectant residual in the distribution system for the 
City of Haines. Disinfection is currently not required by DWS (see letter March 30, 2013). If the wells were to 
become pathogen contaminated, the existing disinfection system does not provide an adequate contact time of 
30 minutes for all flows before the first service connection (customer) per OAR 333-061-0050-5(i). The City has 
received customer complaints of high chlorine smells and tastes. To address the customers’ complaints the City 
reduced the chlorine to 0.02 mg/L which is below the 0.2 mg/L residual concentration normally recommend by 
DWS. DWS requires that the water systems either provide adequate dosage that results in a detectable residual 
or else not add a disinfectant. The 2012 Sanitary Survey notes that the City has the option of discontinuing 
disinfection, which would remove additional sampling and monitoring requirements.  
 
3.3 Storage 
The existing 50,000 gallon (working volume of 35,000 gallon) elevated old steel water storage reservoir does not 
provide adequate and reliable water supply to the City of Haines to meet DWS’s requirement of 20 psi at all 
service connections at all times. The WMP recommend that the City add additional storage and the DWS letter 
dated March 29, 2013 supports the additional storage in the range of 400,000 to 630,000 gallons. The City Staff 
and Fire Protection District Chief have stated that the tank has been drained during emergency and when well 
#3 is offline. The current wells and storage are sized to meet a demand of 1,089 gpm during normal operations. 
The City’s current peak demand is 3,832 gpm.   
 
Options to provide adequate supply and storage to meet current and future demands are to significantly 
increase water production, install a new storage tank, or a combination of the two. It is recommended that a 
combination of increasing well production to meet current water rights and installing a new storage tank will be 
the most cost effective manner to provide for water demands and pressures. It is our recommendation to 
evaluate usefulness of the existing reservoir during design and to select a new 500,000 gallon storage reservoir. 
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Table 1: 
Supply, Source Protection, Treatment and Storage Improvements 

No. Description and Location Reason of the Improvement 

1.  800 gpm new well at a location to be determine at 
preliminary engineering 

Existing emergency well #1 cannot provide current water 
system demands and is consider susceptible to viral 
contamination by DWS and DEQ. 

2.  New 0.5 MG Storage Reservoir at a location to be 
determine at preliminary engineering 

Existing 50,000 gallon reservoir cannot provide the required 
flows to maintain 20 psi at all service connections. 

3.  New mobile auto-start propane backup-generator 
and quick connects at Well # 3 

Well # 3 currently does not have any backup power and it is 
the only water supply that can meet existing maximum day 
demand and provide very limited water for fire demand  

4.  New well controls at Well # 3 and Well #1 New well controls: Existing well controls are at their end of 
design life, are prone to fail and parts are hard to find. 

5.  New auxiliary power quick disconnect at well #1. If 
new well is not constructed. 

Existing generator lacks secondary fuel containment and 
auto start controls. Existing storage tank and piping shows 
signs of leakage and is consider a high risk of failure.  

6.  Install pump-to-waste piping at Well # 1 and #3 It has been denoted as construction deficiency by DWS in 
the sanitary survey  

7.  Formally abandoned Well # 2 per OAR 690-220 Potential viral contamination. The well is near Rock Creek 
which has seasonal flooding issues.    

 

4. Distribution System 
A majority of the deficiencies were identified in the WMP. Due to limited City’s funds most of these deficiencies 
have not been addressed. Current water system deficiencies are identified and presented in Table 2 and Figure 
1. A pre-design justification and correction action for each deficiency are included in the tables. Distribution 
deficiencies will be evaluated during a preliminary engineering report based on cost and risk and is outside of 
the scope of this technical memorandum. 
 
4.1 Criteria for Distribution Evaluation  
There are two general criteria to use to evaluate the distribution system: 1. Can the system reliably “Maintain a 
pressure of at least 20 pounds per square inch (psi) at all service connections at all time”? OAR 333-061-0025 (7) 
2. Can the system reliably deliver high quality water per OAR 333-061-0030? 
 
Deficiencies include: 

Non-functioning isolation valves on older pipe which has resulted in the complete system being down 
for periods of four (4) to eight (8) hours for minor system repairs and possibly longer for major 
system repairs. Depressurizing the water system in high ground water area places the system at risk 
of possible contamination. It is recommended that all non-functional isolation valves and non-
gasketed pipes be replaced. 
Lack of accessible, functional and properly installed water meters have resulted in frequent water 
breaks during the winter from freezing and a flat usage billing rate. Properly installed new meter 



City of Haines 
Page 8 of 14 

 

 
www.jub.com                                                                                                                                                             J-U-B ENGINEERS, Inc. 

boxes and automatic meter reading systems (AMR) also known as radio read meters could limit 
winter freezing issues and promote water conservation through consumption based billing user rates. 
Old asbestos concrete pipes exist and it is recommended to be replaced with gasketed PVC or ductile 
iron pipe. 
According to the 2006 WMP, there is a lack of documentation of the old pipe conditions and material. 
It is suspected that these older pipes are leaking and contributing to the high water usage. Evidence 
to the leakage is that the population in Haines has decreased from 440 in 2006 to 415 in 2012 (-6 %) 
while the water usage has increase by 20%.  

 
Summary of Distribution System Improvements are in Table #2 and location on Figure #1. 
 

Table 2:1d 
Distribution System Improvements 

No. Description and Location Reason for the Improvement 

1.  223 Meter Boxes and Meters: Relocate all meters to edge of 
public right-of way and install radio read meters. 

Replace old non-functional water meters and 
shallow buried depth meter that are failure-
prone to leak due to freezing issues 

2.  8-inch water main, isolation valves, and services from 3rd Street to 
5th Street along School Street 

Replace old 6-inch potentially asbestos 
concrete pipe or cast iron and potentially 
leaking and non-functioning valves.  

3.  8-inch water main, isolation valves, and services from Wilcox 
Street to School Street along 5rd Street   

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

4.  8-inch water main, isolation valves, and services from Wilcox 
Street to School Street along 3th Street.    

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves.  

5.  8-inch water main, isolation valves, and services from 1st Street to 
2nd Street along Wilcox Street. 

Replace old 6-inch PVC pipe and potentially 
leaking and non-functioning valves. Improves 
system pressures and system reliability  

6.  8-inch water main, isolation valves, and services from 2nd Street 
to 3rd Street Road along Wilcox Street. 

Replace old 6-inch PVC or potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves.  

7.  8-inch water main, isolation valves, and services from 3rd Street to 
5th Street along Wilcox Street. 

Replace old 4-inch PVC or potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

8.  8-inch water main, isolation valves, and services from 1st Street to 
3rd Street along Amy Street 

Replace old 4-inch potentially asbestos 
concrete pipe or cast iron and potentially 
leaking and non-functioning valves. Improves 
system pressures and flows 

9.  8-inch water main, isolation valves, and services from 3rd Street to 
5th Street along Amy Street. 

Replace old 4-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. Improves system pressures 
and flows 
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Table 2:1d 
Distribution System Improvements 

No. Description and Location Reason for the Improvement 

10.  8-inch water main, isolation valves, and services from Amy Street 
to Wilcox Street along 5rd Street.   

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves.  

11.  8-inch water main, isolation valves, and services from Cole Street 
to Amy Street along 5rd Street   

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

12.  8-inch water main, isolation valves, and services from Hwy 30 to 
Cole Street along 5rd Street.   

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

13.  8-inch water main, isolation valves, and services 5th Street to 6th 
Street along Cole Street. 

Replace old 4-inch potentially asbestos 
concrete or cast iron pipe and potentially 
leaking and non-functioning valves.  

14.  8-inch water main, isolation valves, and services 3rd Street to 5th 
Street along Cole Street. 

Replace old 4-inch potentially asbestos 
concrete or cast iron pipe and potentially 
leaking and non-functioning valves. 

15.  8-inch water main, isolation valves, and services 1st Street to 3rd 
Street along Cole Street. 

Replace old 4-inch potentially asbestos 
concrete or cast iron pipe and potentially 
leaking and non-functioning valves. 

16.  8-inch water main, isolation valves, and services from Birch Street 
to 1st Street along Cole Street. 

Replace old 4-inch potentially asbestos 
concrete or cast iron pipe and potentially 
leaking and non-functioning valves. 

17.  8-inch water main, isolation valves, and services from 1st Street to 
3rd Street along John Street. 

Replace old 4-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

18.  8-inch water main, isolation valves, and services from Robert 
Street to John Street along 1st

 Street. 
Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

19.  8-inch water main isolation valves, and services from Olson Street 
to Robert Street along 1st Street.  

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

20.  8-inch water main, isolation valves, and services from 1st Street to 
2nd Street along Olson Street. 

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

21.  8-inch water main, isolation valves, and services from 2nd Street 
to 3rd Street along Olson Street. 

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

22.  8-inch water main, isolation valves, and services from Olson 
Street to Robert Street along 3rd Street.   

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves.  
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Table 2:1d 
Distribution System Improvements 

No. Description and Location Reason for the Improvement 

23.  8-inch water main, isolation valves, and services from Olson 
Street to Robert Street along 3rd   Street. 

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

24.  8-inch water main, isolation valves, and services from 1st Street to 
3rd Street along Robert Street. 

Replace old 8-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. 

25.  8-inch water main, isolation valves, and services from Olson 
Street to Robert Street along 3rd   Street. 

Replace old 8-inch potentially asbestos 
concrete or ductile iron pipe and potentially 
leaking and non-functioning valves and protect 
from potential Railroad contamination.  

26.  6-inch water main, isolation valves, and services from 4th Street to 
5th Street along Anderson Street and from Anderson Street to 
Long Street along 5th Street.  

Replace old 6-inch potentially asbestos 
concrete pipe and potentially leaking and non-
functioning valves. Improves system reliability.  

27.  8-inch water main, isolation valves, and services from 6th Street to 
the Rodeo Grounds along Hwy 30.    

Replace old, existing, 2-inch possible steel pipe 
and non-functioning valves. Improves system 
pressure, system reliability and fire flows. 

28.  6-inch water main, isolation valves, services from Anderson Street 
west to City Limits along 4th Street (Anthony Lakes Hwy). 

Replace old, potentially leaking, unknown size 
and pipe material, and non-functioning valve.  

29.  6-inch water main, isolation valves, services from 5th Street to 6th 
Street along Ruby Street. 

Replace old, potentially leaking, unknown size 
and pipe material, and non-functioning valve.  

30.  6-inch water main, isolation valves, services from 5th Street to 6th 
Street along Olson  Street. 

Replace old, potentially leaking, unknown size 
and pipe material, and non-functioning valve. 

31.  6-inch water main, isolation valves, services from 5th Street to 6th 
Street along Amy Street. 

Replace old, potentially leaking, ¾ inch steel 
pipe size service lines with a main. Improves 
system pressures and system reliability. 

32.  6-inch water main, isolation valves, services from 5th Street to 6th 
Street along Wilcox Street.  

Replace old, potentially leaking, 1.0 inch steel 
pipe size service lines with a main. Improves 
system pressures and system reliability. 

33.  6-inch water main, isolation valves, services from 5th Street to 6th 
Street along School Street. 

Replace old, potentially leaking, ¾ inch steel 
pipe size service lines with a main. Improves 
system pressures and system reliability. 

34.  New hydrant at corner of 3rd Street and  
School Street. 

Replace old potentially leaking hydrant and 
provides school fire protection. Protects system 
water quality.  

35.  New hydrant at corner of 4th Street and School Street. Improves system reliability and protection for 
the school. 

36.  New hydrant at corner of 5th Street and  
School Street 

Replace old potentially leaking hydrant. 
Protects system water quality. 
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Table 2:1d 
Distribution System Improvements 

No. Description and Location Reason for the Improvement 

37.  New hydrant at corner of 5th Street and Amy Street. Replace old potentially leaking hydrant. 
Protects system water quality.  

38.  New hydrant at corner of 2nd Street and Amy Street. Replace old potentially leaking hydrant. 
Protects system water quality. 

39.  New hydrant at corner of Birch Street and Cole Street. Replace old potentially leaking hydrant. 
Protects system water quality. 

40.  New hydrant at halfway between Birch Street and  
1st Street along Cole Street 

Replace old potentially leaking hydrant. 
Protects system water quality. 

41.  New hydrant at corner of 4th Street and Cole Street. Improves system reliability and add commercial 
fire protection. 

42.  New hydrant at corner of 1st Street and John Street. Replace old potentially leaking hydrant. 
Protects system water quality 

43.  New hydrant at corner of 3rd Street and John Street. Replace old potentially leaking hydrant. 
Protects system water quality.  

44.  New hydrant at corner of 2nd  Street and  
Robert Street. 

Improves fire protection. 

45.  New hydrant at corner of 3rd Street and Olson Street. Replace old potentially leaking hydrant. 
Protects system water quality. 

46.  New hydrant at corner of 5th Street and Ruby Street Replace old potentially leaking hydrant. 
Protects system water quality. 

 

5. Updated Opinion of Probable Costs 
Updated opinion of probable costs for Supply, Source Protection, Treatment, Storage and Distribution capital 
improvements were developed and are presented in Table 3. The opinion of costs were developed using a 
combination of existing WMPs, ENR construction cost index (March 2013), relevant past construction bid tabs 
from local projects, and manufacturer engineering cost estimates. The preliminary engineering report will 
develop alternatives based on cost and risk. An updated opinion probable cost will be developed at that time. 
Estimated costs include: 10% construction contingency, 20% for engineering, 2% for surveying and geotechnical 
(contracted by others) and associated project soft costs. These costs are considered pre-design, AACE 
International level 4. Final capital improvement costs may vary within 20 to 50 percent. To correct all identified 
deficiencies it is estimated at $5.8M1b. A comparison between the WMP and 2013 identified deficiencies and 
their associated costs are in Table 4 and Figure 1. 
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 No. DESCRIPTON Opinion of Cost1,2,3

1. New 800 gpm, 300 ft Deep Well and pump house  $                  638,000.00 
2. Updating Water Rights  $                       5,000.00 
3. Well# 3: New mobile auto-start backup-generator and controls  $                  125,000.00 
4. Well #3: Pump-To-Waste piping  $                     24,000.00 
5. Well #1: Pump-To-Waste piping  $                     24,000.00 
6. Well #1: New controls and auxil iary power quick disconnect  $                     55,000.00 
7. Formally abandoned Well # 2 per OAR 690-220  $                     15,000.00 
8. Mobilization and Demobilization (10%)  $                     89,000.00 

 $                  975,000.00 

1. 0.5 MG Storage Reservoir: ground level w/o booster station  $               1,176,000.00 
2. Mobilization and Demobilization (5%)  $                     59,000.00 

 $              1,235,000.00 

1.
223 Meter Boxes and Meters: Relocate all  meters to edge of public right of way and replace with radio read 
meters.4  $                  357,000.00 

2. 2 New Hydrant  $                       8,000.00 
3. WMP: Replacement of 4" and 6” pipe: 8,730 LF with 8" Pipe5  $                  664,000.00 
4 Additional Replacement of 4”, 6”, and 8” Pipe: 4,520 LF 8” Pipe5  $                  344,000.00 
5. Additional Replacement of 2”or smaller Pipe: 2,800 LF with Pipe 6” Pipe5  $                  196,000.00 
6. 11 Replacement Hydrants  $                     44,000.00 
7. Stream Crossings (Three)  $                  120,000.00 
8. Rail  Road Crossing (one)  $                  115,000.00 
9. Mobilization and Demobilization (5%)  $                     93,000.00 

 $               1,941,000.00 

 $               4,151,000.00 

 $                  416,000.00 

 $               4,567,000.00 

1. Engineering and Construction Enginering (20%)  $                  914,000.00 
2. Surveying and Geotechnical (2%)  $                     92,000.00 
3. Environmental Review  $                     15,000.00 
4. Legal Fees and Cultural Resources (2%)  $                     92,000.00 
5. Grant Administration  $                     25,000.00 
6. Labor Standard Review  $                     15,000.00 
7. Land Purchase: Well and Reservoir  $                  116,000.00 

Project Soft Costs Subtotal  $               1,269,000.00 

 $               5,836,000.00 

1 Opinion cost is pre-design level equal to AACE Class 4, accuracy range is 20 to 50%. 
2
3 All costs are shown rounded up to the nearest $1,000.
4 Assumes all meters to be replaced. The total number will be determined in preliminary engineering report.
5 Pre-design pipe sizing base on recommend minimum size for fire flow and peak hour demands capacities. Estimated cost per 

foot for 6 inch PVC is $70.00 and 8 inch PVC is $76.00.

Estimated Costs are in  2013 dollars and are updated to reflect recent Bid prices: Wallowa Water System, Irrigon Sewer Conversion and others.

Storage Subtotal

Table 3: 1b

Opinion of Probable Cost for System Improvements

A.  Supply 

Supply Subtotal

B.   Storage

Notes:

C.    Distribution System

Distribution System Subtotal

CONSTRUCTION TOTAL

CONSTRUCTION CONTINGENCY (10%)

Construction with Contingency Subtotal

Total Project Budget Costs
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 No. ESTIMATED COSTS ESTIMATED COSTS 

2006 WMP1,2 20132,3

1. 202,000.00$                  638,000.00$                  
2. 210,000.00$                  Not Included
3. 5,000.00$                       5,000.00$                       
4. Not Included 125,000.00$                  
5. Not Included 24,000.00$                    
6. Not Included 24,000.00$                    
7. Not Included 55,000.00$                    
8. Not Included 15,000.00$                    
9. Not Included 89,000.00$                    

417,000.00$                 975,000.00$                 

1. 0.5 MG Storage Reservoir: ground level w/o booster station4 875,000.00$                  1,176,000.00$              
2. Not Included 59,000.00$                    

875,000.00$                 1,235,000.00$              

1. 111,650.00$                  357,000.00$                  
2. 4,800.00$                       8,000.00$                       
3. 656,300.00$                  664,000.00$                  
4. Not Included 344,000.00$                  
5. Not Included 196,000.00$                  
6. 11 Replacement Hydrants Not Included 44,000.00$                    
7. Stream Crossings (Three) Not Included 120,000.00$                  
8. Rail  Road Crossing (one) Not Included 115,000.00$                  
9. Mobilization and Demobilization (5%) Not Included 93,000.00$                    

772,750.00$                  1,941,000.00$              

2,064,750.00$          4,151,000.00$          
207,000.00$                  416,000.00$                  

2,271,750.00$              4,567,000.00$              
1. Engineering and Construction Observation (20%) 454,400.00$                   $             914,000.00 

2. Surveying and Geotechnical (2%) 45,500.00$                     $              92,000.00 

3. Environmental Review 15,000.00$                     $              15,000.00 

4. Legal Fees and Cultural Resources (2%) 45,435.00$                     $              92,000.00 

5. Grant Administration 25,000.00$                    25,000.00$                    
6. Labor Standard Review 15,000.00$                    15,000.00$                    
7. Land Purchase: Well and Reservoir 200,000.00$                  116,000.00$                  

Project Soft Cost Subtotal 800,335.00$                  1,269,000.00$              
 $       3,072,085.00  $       5,836,000.00 

1

2 All cost are rounded up to the nearest $1000.00.
3 Estimated Costs are in  2013 dollars and are updated to reflect recent Bid prices: Wallowa Water System, Irrigon Sewer Conversion and others.
4 WMP Storage option Table 7.3.
5

6

Based on the 2006 Water Master Plan (2006 Dollars), Contingency are based on CDBG guidelines, Opinion cost is pre-design level equal to AACE Class 4, 
accuracy range is 20 to 50%. 

2013 Cost excluded 800 LF of 8" pipe that has replaced since 2006.

Pre-design pipe sizing base on recommend minimum size for fire flow and peak hour demands capacities. 2013 estimated cost per liner foot  for 6 inch PVC is 
$70.00 and 8 inch PVC is $76.00, 2006 WMP has $55.00 for 6" and $60 for 8" pipe.

Total Project Budget Costs

  Notes:

A. Supply

Additional Replacement of 4 and 6" Pipe: 4,520 LF with Pipe 8" Pipe5

Additional Replacement of 4 and 6" Pipe: 2,800 LF with Pipe 6" Pipe5

B. Storage

C. Distribution3

DESCRIPTION

New 800 gpm, 300 ft Deep Well and pump house
Disinfection upgrade: Chlorine Contact Time
Updating Water Rights
Well # 3: Mobile auto-start backup-generator and controls

Well# 1: New Controls and Auxiliary power quick disconnect

Construction with Contingency Subtotal

 Table 4:1b

Opinion of Probable Cost Comparison between 2006 WMP and 2013 TM

Distribution Subtotal

Supply Subtotal

Storage Subtotal

223 New Radio Read Meters (Installed Complete)
2 New hydrants
WMP Replacement of 4" and 6" Pipe: 8,730 LF with 8" Pipe5,6

CONSTRUCTION TOTAL
CONSTRUCTION CONTINGENCY (10%)

Mobilization and Demobilization (10%)

Mobilization and Demobilization (5%)

Formally abandoned Well # 2 per OAR 690-220

Well # 3: Pump-to-Waste upgrade

Well # 1: Pump-to-Waste upgrade
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6. Conclusion: 
Deficiencies have been identified that require immediate attention to bring the water system into compliance. 
Currently the City of Haines’ water system does not have the ability meet “OAR 333-061-0025   (7) Maintain a 
pressure of at least 20 pounds per square inch (psi) at all service connections at all times;”  Planning level project 
budget improvement cost estimate is $5,836,000.001b. A preliminary engineering report (PER) will be developed, 
submitted for DWS approval for elements that were not identified in the WMP. The PER will contain updated 
alternatives that are based on cost, and risk. Improvements denoted in the 2006 WMP and the additional 
recommended improvements in the technical memo will allow the City the ability to produce water that 
consistently and reliably meets Oregon and Federal regulatory compliance. 
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ATTACHMENT #3

Revision Date: 3/12/2013

Supply
!R Reservoir - 35K Gallons

s Well

Fire Hydrant
¬ 2006 WMP Deficiencies

¬ Additional Deficiencies

« Existing Post 1980

Waterlines
Existing Pre-1980

Existing Post-1980

 2006 WMP Deficiencies

 Additional Deficiencies

AC     =  Asbestos Concrete
CI      =  Cast Iron
DI      =  Ductile Iron
PVC  =  PVC
S       =  Steel
UNK  = Unknown

Railroads

City Limits

Streams

Tax Lots

!¢¢!/Ia9b¢ Іо
               {¸{¢9a DEFICIENCIES

     WATER SYSTEM DEFICIENCES

NOTE:
1: WATER METER LOCATIONS
    ARE NOT SHOWN
2: WATER SYSTEM INFRASTRUCTURE
    IS NOT SHOWN AT EXACT LOCATION. 
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SCALE IN FEET

100 200

N

METER  TYPE
TYPE ADDRESS

2 715 COLE ST

2 920 5TH ST

2 710 5TH ST

2 825 5TH ST

2 925 5TH ST

2 616 COLE ST

2 615 COLE ST

2 610 COLE ST

2 510 COLE ST

1 925 1ST ST

1 910 1ST ST

1 930 1ST ST

1 935 1ST ST

1 950 1ST ST

1 1120 1ST ST

1 1020 FRONT ST

1 1010 FRONT ST

1 940 2ND ST

1 925 2ND ST

1 920 FRONT ST

1 918 FRONT ST

1 916 FRONT ST

1 914 FRONT ST

1 910 FRONT ST

1 935 3RD ST

2 821 FRONT ST

1 818 FRONT ST

1 814  FRONT ST

1 812 FRONT ST

1 810 FRONT ST

1 720 FRONT ST

1 718 FRONT ST

1 714 FRONT ST

2 710 FRONT ST
1 620 FRONT ST

1 614 FRONT ST

1 612 FRONT ST

1 819 FRONT

1 917 JOHN ST

METER  TYPE
TYPE ADDRESS

1 420 3RD ST

1 620 2ND ST

4 1010 SCHOOL ST

2 910 SCHOOL ST

2 620 3RD ST

2 819 SCHOOL ST

4 820 SCHOOL ST

2 811 SCHOOL ST

2 818 SCHOOL ST

2 615 4TH ST

2 715 SCHOOL ST

2 716 SCHOOL ST

2 710 SCHOOL ST

2 610 5TH ST

2 611 SCHOOL ST

3 610 1ST ST

3 710 1ST ST
1120 WILCOX ST
1014 WILCOX ST

1 920 WILCOX ST

1 918 WILCOX ST

1 914 WILCOX ST

1 915 WILCOX ST

2 645 3RD ST

1 725 3RD ST

2 816 WILCOX ST

1 815 WILCOX ST

2 814 WILCOX ST

2 810 WILCOX ST

2 811 WILCOX ST

2 715 4TH ST

1 645 4TH ST

2 716 WILCOX ST

1 710 WILCOX ST

2 645 5TH ST

2 610 WILCOX ST

1 740 1ST ST

1 825 1ST ST

METER  TYPE
TYPE ADDRESS

2 740 2ND ST

2 917 AMY ST

2 918 AMY ST

2 915 AMY ST

2 914 AMY ST

2 911 AMY ST

2 730 3RD ST

1 745 3RD ST

2 815 AMY ST

2 814 AMY ST

2 810 AMY ST

2 810 4TH ST

2 730 4TH

1 735 4TH ST

1 745 4TH ST

2 815 4TH ST
2 740 5TH ST

2 620 5TH ST

2 612 AMY ST

1 1020 1ST ST

2 1016 COLE ST

2 1014 COLE ST

2 910 ASH ST

2 1010 COLE ST

2 920 COLE ST

2 916 COLE ST

1 917 COLE ST

2 830 COLE ST

2 913 COLE ST

2 845 3RD ST

2 818 COLE ST

2 816 COLE ST

2 925 3RD ST

2 840 4TH ST

2 920 4TH ST

2 925 4TH ST

2 845 4TH ST

2 714 COLE ST

TYPE WATER METER REPLACEMENT INSTALLATION METHOD

1
REPLACE METER AND CONNECT SERVICE LINE TO EXST WATERLINE (ALREADY
IN ROW)

2 REPLACE METER AND CONNECT SERVICE LINE TO NEW WATERLINE

3 INSTALL NEW METER IN ROW AND CONNECT TO EXST WATERLINE

4 INSTALL NEW METER IN ROW AND CONNECT TO NEW WATERLINE

SCHOOL ST

WILCOX ST

AMY ST

COLE ST

HIGHWAY 30

1S
T 

ST
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D
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3R
D

 S
T

4T
H
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5T
H

 S
T

917 JOHN ST

WATER METER REPLACEMENT NOTES
1. THE WATER METERS SHOWN ON THIS SHEET HAVE BEEN ORGANIZED INTO 3

COLUMNS ADDRESS; WITH THE FIRST METER LOCATED AT THE TOP OF THE PLAN
VIEW AND THE FOLLOWING METERS LISTED IN ORDER GENERALLY FROM LEFT
TO RIGHT AND FROM TOP TO BOTTOM

2. WATER METERS SHALL BE EITHER REPLACED OR NEWLY INSTALLED DEPENDING
ON THE METHOD TYPE LISTED.

INSTALLATION

SEE SHEET CM-103 - 3RD ST
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SCALE IN FEET

100 200

N

METER  TYPE
TYPE ADDRESS

1 1515 3RD ST

1 812 RUBY ST

1 1510 4TH ST

1 721 RUBY ST

1 717 RUBY ST

1 715 RUBY ST

1 713 RUBY ST

1 1430 5TH ST

1 711 RUBY ST

1 1435 5TH ST

1 1515 5TH ST

1 1525 5TH ST

1 1510 2ND ST

1 921 LONG  ST

1 916 LONG ST

1 1540 3RD ST

2 1545 3RD ST

1 1620 3RD ST

1 821 LONG ST

1 815 LONG ST

1 1530 4TH ST

1 1545 4TH ST

1 811 LONG ST

1 719 LONG ST

1 712 LONG ST

1 1640 2ND ST

1 912 ANDERSON ST

1 911 ANDERSON ST

3 819 ANDERSON ST

1 1645 3RD ST

1 1640 4TH ST

3 811 ANDERSON ST
1 1645 4TH ST

3 719 ANDERSON ST

1 714 ANDERSON ST

3 711 ANDERSON ST

3 715 ANDERSON ST

1 1625 5TH ST

METER  TYPE
TYPE ADDRESS

1 1115 FRONT ST

2 1020 JOHN ST

1 1210 2ND ST

2 921 JOHN ST

2 915 JOHN ST

1 821 JOHN ST

1 817 JOHN ST

1 811 JOHN ST

1 717 JOHN ST

3 1225 4TH ST

1 715 JOHN ST

3 1145 6TH ST

1 617 JOHN ST

1 613 JOHN ST

1 1021 1ST ST

2 1017 ROBERT ST

1 1011 ROBERT ST

1 921 ROBERT ST

2 920 ROBERT ST

2 916 ROBERT ST

2 917 ROBERT ST

2 914 ROBERT ST

2 1230 3RD ST

2 912 ROBERT ST

1 1320 3RD ST

1 821 ROBERT ST

2 816 ROBERT ST

2 814 ROBERT ST

2 812 ROBERT ST

2 810 ROBERT ST

2 811 ROBERT ST

2 720 ROBERT ST

2 721 ROBERT ST

2 715 ROBERT ST

2 711 ROBERT ST

1 710 ROBERT ST

2 619 ROBERT ST

2 618 ROBERT ST

METER  TYPE
TYPE ADDRESS

2 617 ROBERT ST

4 612 ROBERT ST

2 615 ROBERT ST

2 613 ROBERT ST

2 611 ROBERT ST

2 610 ROBERT ST

1 1019 OLSON ST

1 1345 1ST ST

1 1016 OLSON ST

1 1014 OLSON ST

1 1012 OLSON ST

1 1010 OLSON ST

1 1340 3RD ST

1 1410 3RD ST

1 820 OLSON ST

1 1415 3RD ST
1 817 OLSON ST
1 815 OLSON ST

1 811 OLSON ST

1 720 OLSON ST

1 718 OLSON ST

1 710 OLSON ST

1 621 OLSON ST

1 502 OLSON ST

1 500 OLSON ST

1 503 OLSON ST

1 501 OLSON ST

1 510 OLSON ST

1 512 OLSON ST

1 610 OLSON ST

1 520 OLSON ST

1 522 OLSON ST

3 1430 2ND ST

3 1445 2ND ST

1 921 RUBY ST

1 911 RUBY ST

3 1435 3RD ST

1 820 RUBY ST

JOHN ST

ROBERT ST

OLSON ST

RUBY ST

LONG ST

ANDERSON ST

1S
T 

ST

2N
D

 S
T

3R
D

 S
T

4T
H

ST

5T
H

 S
T

6T
H

 S
T

SEE SH
EET C

D
-103

WATER METER REPLACEMENT NOTES
1. THE WATER METERS SHOWN ON THIS SHEET HAVE BEEN ORGANIZED INTO 3

COLUMNS BY ADDRESS; WITH THE FIRST METER LOCATED AT THE TOP OF THE
PLAN VIEW AND THE FOLLOWING METERS LISTED IN ORDER GENERALLY FROM
LEFT TO RIGHT AND FROM TOP TO BOTTOM

2. WATER METERS SHALL BE EITHER REPLACED OR NEWLY INSTALLED DEPENDING
ON THE METHOD TYPE LISTED.

TYPE WATER METER REPLACEMENT INSTALLATION METHOD

1
REPLACE METER AND CONNECT SERVICE LINE TO EXST WATERLINE (ALREADY IN
ROW)

2 REPLACE METER AND CONNECT SERVICE LINE TO NEW WATERLINE

3 INSTALL NEW METER IN ROW AND CONNECT TO EXST WATERLINE

4 INSTALL NEW METER IN ROW AND CONNECT TO NEW WATERLINE

INSTALLATION

SEE SHEET CM-100

SEE SHEET CM-103 4TH ST

DIGITAL SIGNATURE
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SCALE IN FEET

100 200NN 0

SCALE IN FEET

100 200
0

SCALE IN FEET

100 200N
0

SCALE IN FEET

50 200N

METER  TYPE
TYPE ADDRESS

3 16458 3RD ST

3 16482 3RD ST

2 820 B ST

2 815 B ST

2 1315 COLE ST

2 1312 COLE ST

2 940 BIRCH ST

2 1220 COLE ST

2 915 BIRCH ST

2 945 BIRCH ST

METER  TYPE
TYPE ADDRESS

2 1210 COLE ST

2 1118 COLE ST

2 1116 COLE ST

2 1119 COLE ST

2 935 ASH ST

1 410 FRONT ST

1 519 JOHN ST

1 511 JOHN ST

1 43813 3RD ST

4TH ST

H
W

Y 
30

3RD ST

JO
H

N
 S

T

BIRCH ST

B ST

C
O

LE
 S

T SEE SH
EET C

M
-102

SEE SHEET CM-102 SEE  SHEET CM-101

SEE SHEET CM-101

SE
E 

SH
EE

T 
C

M
-1

01

WATER METER REPLACEMENT NOTES
1. THE WATER METERS SHOWN ON THIS SHEET HAVE BEEN ORGANIZED INTO 3

COLUMNS ADDRESS; WITH THE FIRST METER LOCATED AT THE TOP OF THE PLAN
VIEW AND THE FOLLOWING METERS LISTED IN ORDER GENERALLY FROM LEFT
TO RIGHT AND FROM TOP TO BOTTOM

2. WATER METERS SHALL BE EITHER REPLACED OR NEWLY INSTALLED DEPENDING
ON THE METHOD TYPE LISTED.

INSTALLATION

TYPE WATER METER REPLACEMENT INSTALLATION METHOD

1
REPLACE METER AND CONNECT SERVICE LINE TO EXST WATERLINE (ALREADY IN
ROW)

2 REPLACE METER AND CONNECT SERVICE LINE TO NEW WATERLINE

3 INSTALL NEW METER IN ROW AND CONNECT TO EXST WATERLINE

4 INSTALL NEW METER IN ROW AND CONNECT TO NEW WATERLINE

3RD ST COLE ST HWY 30 4TH ST

ASH ST

DIGITAL SIGNATURE



WELL #4 WELL HOUSE
(SEE SHEET: CW-142)

WELL #1
WELL HOUSE

EXISTING
WATER TANK
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N13
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4
CD-501

LINE TABLE

LINE # DIRECTION LENGTH

CURVE TABLE

CURVE # LENGTH RADIUS TANGENT DELTA CHORD BEARING CHORD LENGTH

0 10 20
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KEYED NOTES: (this sheet)
N7 8" C900 PVC WATER PIPE
N8 8" GATE VALVE
N9 8" 90° BEND
N10 8" MJ X 6" FL TEE
N11 PUMP TO WASTE HYDRANT
N12 20-FT DOUBLE-WIDE CHAIN LINK GATE.
N13 6-FT CHAIN LINK FENCE.
N14 50-FT RADIUS SETBACK.
N15 100-FT RADIUS SETBACK.

N16 STAINLESS STEEL SADDLE TAP, CORP STOP W/ VALVE BOX,
AND 3/4" HDPE PIPE

GENERAL NOTES:

DIGITAL SIGNATURE
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CALL 2 BUSINESS DAYS IN ADVANCE BEFORE
YOU DIG, GRADE, OR EXCAVATE FOR THE

MARKING OF UNDERGROUND MEMBER
UTILITIES

200 40

SCALE IN FEET

DIGITAL SIGNATURE



SECTION A-A

SOUTH ELEVATION VIEW

A

A
















































R
EU

SE
 O

F 
D

R
A

W
IN

G
S

TH
IS

 D
O

C
U

M
EN

T,
 A

N
D

 T
H

E 
ID

EA
S 

AN
D

 D
ES

IG
N

S 
IN

C
O

R
PO

R
AT

ED
H

ER
EI

N
, A

S 
AN

 IN
ST

R
U

M
EN

T 
O

F 
PR

O
FE

SS
IO

N
AL

 S
ER

VI
C

E,
 IS

 T
H

E
PR

O
PE

R
TY

 O
F 

J-
U

-B
 E

N
G

IN
EE

R
S,

 In
c.

AN
D

 IS
 N

O
T 

TO
 B

E 
U

SE
D

, I
N

W
H

O
LE

 O
R

 P
AR

T,
 F

O
R

 A
N

Y 
O

TH
ER

 P
R

O
JE

C
T 

W
IT

H
O

U
T 

TH
E 

EX
PR

ES
S

W
R

IT
TE

N
 A

U
TH

O
R

IZ
AT

IO
N

 O
F 

J-
U

-B
 E

N
G

IN
EE

R
S,

 In
c.





























































































































































































































































J-U-B ENGINEERS, INC.









































10

10

SCALE:
STANDPIPE - SOUTH ELEVATIONA not to scale

SCALE:
CONDUIT SUPPORT MOUNT - DETAIL11 not to scale

11

23 24
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DIGITAL SIGNATURE
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WELL #3
WELL HOUSE

WELL #3

N46

N43N44
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N41

N7

N11

N45

N8

WATER TANK
SEE SHEET (CT-301)

N40

N7

N54

N39

N13
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N48

N7

N10

191919191919191919

N8

N47

N42

4
CD-501

N55

7
CT-501

6
CT-501

2020202020202020

N13

CURVE TABLE

CURVE # LENGTH RADIUS TANGENT DELTA CHORD BEARING CHORD LENGTH

PARCEL SEGMENT TABLE

LINE # LENGTH DIRECTION / DELTA

0 10 20

SCALE IN FEET
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SEE SHEET CT-102

19191919191999119191919

20202020202002220202020

SHEET
CT-102

SHEET
CT-101

GENERAL NOTES:

KEYED NOTES: (this sheet)
N7 8" C900 PVC WATER PIPE
N8 8" GATE VALVE
N10 8" MJ X 6" FL TEE
N11 PUMP TO WASTE HYDRANT
N12 20-FT DOUBLE-WIDE CHAIN LINK GATE.
N13 6-FT CHAIN LINK FENCE.
N39 12" C900 PVC WATER PIPE
N40 12" TEE
N41 12" GATE VALVE
N42 12" BLIND FLANGE
N43 WATER STORAGE TANK
N44 WATER STORAGE TANK FOUNDATION
N45 TANK DRAIN OUTLET HYDRANT AND SPLASH PAD
N46 10" CMP
N47 12" X 8" CONCENTRIC REDUCER
N48 8" TEE
N50 RETAIN AND PROTECT TREE, TYPICAL
N54 8" 22.5° BEND
N55 12" CROSS
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SCALE IN FEET

200 400

N

SCHOOL ST

W
ILCOX ST

AM
Y ST

COLE ST

1ST ST

2ND ST

3RD ST

4TH ST

5TH ST

BIRCH ST

B ST

ASH ST

JOHN STROBERT
ST

RUBY ST

OLSON ST

LONG STANDERSON ST

1ST ST

2ND ST

3RD ST

4TH ST

5TH ST
6TH ST

DISTRIBUTION IMPROVEMENTS SCHEDULE
NOTE:

THE PROJECT IMPROVEMENTS FOR THE DISTRIBUTION SYSTEM HAVE
BEEN ORGANIZED BY IMPROVEMENT SCHEDULE. THE LIST BELOW
DETAILS EACH IMPROVEMENT SCHEDULE AND THE APPLICABLE PLAN
SHEET.

IMPROVEMENT SCHEDULE A SHEET NUMBER
CD-101
CD-102
CD-103

IMPROVEMENT SCHEDULE B SHEET  NUMBER
CD-104

IMPROVEMENT SCHEDULE C SHEET NUMBER
CD-105   CD-112   CD-119
CD-106   CD-113   CD-120
CD-107   CD-114   CD-121
CD-108   CD-115   CD-122
CD-109   CD-116   CD-123
CD-110   CD-117   CD-124
CD-111   CD-118   CD-125
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DISTRIBUTION NOTES:
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ATTACHMENT #5. 
Agency Approval for Plan Set

September 10, 2015









ATTACHMENT #6. 
Construction Outline (Schedule A & B)
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ATTACHMENT #7. 
Opinion of Probable Cost











ATTACHMENT #8. 
Proposed Project Timeline
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Property Acquisition Documents

























ATTACHMENT #10. 
ODOT Grant Award - Special City Allotment Project 

(for culvert design)





ATTACHMENT #11. 
Consultation/Communication with Legislative Com-

mission on Indian Services, including emails to 
Burns-Paiute and Warm Springs tribes.
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Karen,
I am putting together two implementation grants for the Oregon Water Resources grant programs and Jon Unger said
you were the person to contact regarding this portion of the application.

The first is a water compliance project in the City of Haines. We have completed a cultural review already, to comply
with IFA/HUD Block Grant rules on our design phase, and worked with Confederated Tribes of the Umatilla Indian
Reservation (CTUIR) on that.

The second is a reuse project in the City of Umatilla. The City has been collaborating with CTUIR on this project and it will
also serve an industrial site CTUIR is developing.

Let me know if you need more information. Thanks,

NICK DUCOTE
Funding Specialist

J U B ENGINEERS, Inc.
1201 Adams Avenue, La Grande, OR 97850
e nducote@jub.com w www.jub.com
p 541 963 7100 c 541 805 5543
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For the Haines project, you might consider notifying Kathleen Sloan, Cultural resources Manager at Warm Springs,
kathleen.sloan@ctwsbnr.org and Diane Teeman, Cultural Resources Director at Burns Paiute,
dlteeman.burns.paiute@gmail.org
Thanks,
Karen
Karen Quigley, Executive Director
karen.m.quigley@state.or.us

Legislative Commission on Indian Services
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Karen, is there a protocol for the notification or just a generic message that we are proceeding with a project/grant
application?

Thanks

NICK DUCOTE
Funding Specialist

J U B ENGINEERS, Inc.
1201 Adams Avenue, La Grande, OR 97850
e nducote@jub.com w www.jub.com
p 541 963 7100 c 541 805 5543

From: Quigley Karen M [mailto:karen.m.quigley@state.or.us]
Sent:Monday, January 11, 2016 2:07 PM
To: Nicholas Ducote <nducote@jub.com>
Subject: RE: Consultation about Affected Indian Tribes for OWRD Grants

For the Haines project, you might consider notifying Kathleen Sloan, Cultural resources Manager at Warm Springs,
kathleen.sloan@ctwsbnr.org and Diane Teeman, Cultural Resources Director at Burns Paiute,
dlteeman.burns.paiute@gmail.org
Thanks,
Karen
Karen Quigley, Executive Director
karen.m.quigley@state.or.us

Legislative Commission on Indian Services
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Thanks for asking. At this time there is no formal protocol other than to suggest letting the Tribe know the basics of the
project/grant application and see if they would like any additional info/have any questions or comments.

Karen Quigley, Executive Director
karen.m.quigley@state.or.us

Legislative Commission on Indian Services
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Diane Teeman,

The City of Haines is applying for an Oregon Water Resources Department Implementation Grant, which requires the
City to contact tribes that may be affected by the project. Oregon’s Legislative Commission on Indian Services identified
your tribe as possibly affected by our project. The project is located entirely within Haines’ City Limits and is a public
water system improvement project that includes culvert replacement to meet state fish passage guidelines. Let me
know if you would like more information on the project, my number is: 541 963 7100

Thank you,

NICK DUCOTE
Funding Specialist

J U B ENGINEERS, Inc.
1201 Adams Avenue, La Grande, OR 97850
e nducote@jub.com w www.jub.com
p 541 963 7100 c 541 805 5543
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Kathleen Sloan,

The City of Haines is applying for an Oregon Water Resources Department Implementation Grant, which requires the
City to contact tribes that may be affected by the project. Oregon’s Legislative Commission on Indian Services identified
your tribe as possibly affected by our project. The project is located entirely within Haines’ City Limits and is a public
water system improvement project that includes culvert replacement to meet state fish passage guidelines. Let me
know if you would like more information on the project, my number is: 541 963 7100

Thank you,

NICK DUCOTE
Funding Specialist

J U B ENGINEERS, Inc.
1201 Adams Avenue, La Grande, OR 97850
e nducote@jub.com w www.jub.com
p 541 963 7100 c 541 805 5543



ATTACHMENT #12. 
2015 Completed Cultural Assessment in Coordination 

with CTUIR



Findings: 
Prehistoric N/A
Historic N/A
Isolate N/A
County: Baker
Township: 7S
Range:  39E
Section:  33
USGS Quad: Haines
Project Acres: 0.396 acres
Acres Surveyed: 0.396 acres
Type of Project: Phase I Survey
Field Notes Location: With Blue Mountain 
Consulting in La Grande, Oregon
Curation Location: N/A

A Phase 1 Archaeological Survey of the City of Haines, Oregon 
Water System Improvement Project

Prepared by
Linda Jerofke, PhD, 

Co-Owner & Principal Investigator 
Blue Mountain Consulting – Archaeology and Public History

60500 Bushnell Rd.
La Grande, OR 97850

August 30, 2015

The preparation of this document was funded in its entirety with federal funds from the Oregon Community Development Block Grant 
Program administered by the Oregon Business Development Department

Prepared for the
City of Haines
PO Box 208

Haines, OR 97833
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SITE LOCATION AND PROJECT BACKGROUND

Blue Mountain Consulting: Archaeology and Public History (BMC) was hired to conduct a 

Phase 1 archaeological survey of the City of Haines, Oregon Water System Improvement 

Project area, which was conducted on August 30, 2015.   The survey occurred in Tax Lot 

1600. The proposed project encompasses 0.396 acres and is located in Township 7S, Range 

39E and Section 33 of the Haines Quad (Figures 1-3).  According to the City of Haines “The

water system improvement project will provide the final design to provide a reliable water

system that meets the Oregon Drinking Water Program (DWP) requirements for water

quality and availability as identified and stipulated in OAR 333-061. In summary, the

proposed improvements are as follows:

• Plans to formally abandon city well #2

• Engineering design for existing primary well #3 upgrades,

• Engineering design and specifications for constructing a new well #1, pump house
and reservoir

• Engineering design and specifications for installation of new water service
connections and water meters in the public right-of-way

• Engineering design and specifications for replacement of water pipes installed prior
to 1980

• Engineering ring design and specifications for installation of new fire hydrants

• Updating city water rights, water rate study, and environmental review record”
(Brown 2015:1).

NATURAL SETTING

This site is in the area of the east end of the Elkhorn Ridge that merges with the Blue 

Mountain province.  Raymond (1991) indicates that the “Blue Mountain physiographic province 

was formed from lava flows and geologic uplift.  As the valley started to form, the lava filled in 

very quickly, covering both the valley floor and the surrounding ridges” (Reidel 2003, 
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(www.pnl.gov). This resulted in over 42,000 cubic miles of basalt (Orr and Orr 1996) covering the 

Columbia Plateau.  The basalt flows redirected or blocked rivers and streams, creating sediment 

basins.

The vegetation of the Blue Mountain Province of the Columbia Basin physiographic area 

include ponderosa pine (Pinus ponderosa), grand fir (Abiew grandis), Douglas Fir (Pseudotsuga

menziesii), western larch (Larix occidentalis), bunch-grasses bluebunch wheatgrass (Agropyron

spicatum), Idaho fescue (Festuca idahoensis) and bitterbrush (Purshia tridentate) ( Franklin and 

Dryness 1973).  

PREHISTORIC USE

There are a number of theories on the population dynamics of eastern and southeastern 

Oregon.  Archaeological sites within eastern and southeastern Oregon date back to at least 

10,000 years ago (y.a.).  Tool technology during this time period focused on hunting of large 

mammals and included knife and spear blades.  From 10,000 y.a. to the early contact period 

there was a gradual shift in technology from large hunting tools to more refined tools used in 

smaller game hunting as well as fishing.  Other tools associated with this region include root 

digging sticks, and arrow points.  They learned to survive in the Plateau and Great Basin areas 

by moving from resource to resource as needed.  Families or small groups would travel –

occasionally meeting other families.  Large winter camps developed in protected areas close to 

water, such as lakes, hot spring or rivers (Burns Paiute Tribe 2000, Fowler & Liljeblad 1986, and 

Soucie 1972).

Traditionally, this area was used by the Cayuse, Walla Walla and Umatilla Tribes (Ray 

1938).  The project area lies within the overlap area between the Plateau culture and Great 

Basin areas.  Walker (1998:3) lists eight distinguishing features of the Plateau:
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riverine (linear) settlement patterns;
reliance on a diverse subsistence base of anadromous fish and extensive game 
and root resources;
a complex fishing technology similar to that seen on the Northwest Coast;
mutual cross-utilization of subsistence resources among the various groups 
comprising the populations of the area;
extension of kinship ties through extensive intermarriage throughout the area;
extension of trade links throughout the area through institutionalized trading 
partnerships and regional trade fairs;
limited political integration, primarily at the village and band levels, until adoption of 
the horse; and
relatively uniform mythology, art styles, and religious beliefs and practices focused 
on the vision quest, shamanism, life-cycle, and religious beliefs and practices 
focused on the annual subsistence cycle.

This information is substantiated by Anastasio (1972) who focused on the riverine nature 

of the Plateau cultures, including that of the Confederated Tribes of the Umatilla Indian 

Reservation (CTUIR) and the Nez Perce.  Other researchers indicate that villages and travel 

routes focused on the river systems, including the Columbia, Snake and Grande Ronde Rivers 

(Ray 1938, Stern 1998).  The Nez Perce movements throughout the Plateau are well-

documented (Josephy 1965) and Walker (1998:425) indicates that the Nez Perce moved 

throughout “Oregon, Washington, western Montana and Idaho… [and] indicative of their 

influence in the Plateau is the fact that Nez Perce was rapidly becoming the language of trade 

and diplomacy throughout the region when Euro-Americans arrived shortly after 1800.  At that 

time the Cayuse language was already being lost in favor of Nez Perce”.  Steward and Wheeler-

Voegelin (1974:198-199) support the multi-cultural use of the area:

The question of nomenclature in this area is further complicated because mounted 
Bannock and Northern Shoshoni, as well as Columbia River tribes, frequented it.  
The valley of the Snake River and its tributaries from the Bruneau River to Weiser
Creek, Burnt River and Powder River was a thoroughfare.  Mounted Shoshoni and 
Bannock from the upper Snake River visited the Camas Prairie to dig yampa roots, 
the Snake River to fish, and went up Burnt and Powder Rivers to the Grand [sic] 
Ronde to trade with Nez Perce and Cayuse.  The last two passed through this 
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valley on their way east to hunt buffalo and to trade.  Scattered throughout the 
mountains and valleys were foot people, probably speaking both Shoshoni and 
Northern Paiute, who also visited the Snake river to fish.

Fowler and Liljeblad (1986) indicate that the Northern Paiute prehistory before A.D. 1000 

is difficult to determine within the Great Basin and Plateau regions.  Researchers have argued 

that the Northern Paiute, a Numic-speaking population, may have only inhabited the Great Basin 

2000 years ago (Aikens 1994; and Jorgensen 1994).  The Numic theory is still being debated by 

researchers and has not been resolved.  Northern Paiute history is easier to reconstruct since 

the 1700s.  Researchers indicate that Indians in southeastern Oregon obtained horses and were 

able to travel extensively (Steward 1938 and Stewart 1970) and were documented using the 

Snake River system and tributaries by non-Indians traveling through the region (Ogden 1909). 

There was also ongoing contact with trappers and explorers which did very little to limit or 

change Indian lifestyles (Fremont 1945).  Culture change increased rapidly in the 1800s as more 

non-Indians moved into the region (Leonard 1904, and Steward and Voegelin 1974).

Plant resources were an important part of the diet of the Indians living in this region.  

Food resources heavily relied on included camas, bitterroot, kouse, and huckleberries.  

Anastasio (1972) suggests that the large quantity of roots such as camas correlated with the 

grouping of people during harvest.  Game meat was important for survival during the winter 

months and included elk, bear, duck and beaver (Anastasio 1972, Ray 1938).

Contact between Indians and non-Indians became problematic by the mid 1800’s.  A 

number of skirmishes between Indians and settlers led to the intervention of the U.S. Army.  The 

Umatilla, Cayuse, Nez Perce and Yakima Indians were defeated in the Grande Ronde battle of 

1856 (Johnson 1948).    Loss of life was high on both sides, with the Indians suffering a greater 
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loss.  During this same time period representatives of the CTUIR ceded lands to the US 

government in the Treaty of 1855.  

After the establishment of reservations in eastern Oregon the movement of settlers to the 

region increased along the Oregon Trail.  The settlers who stayed in the region established 

farms and ranches that were centered on grazing animals, such as cattle and sheep.  Trappers 

continued to utilize the region, but one of the most significant impacts was associated with the 

second wave of the gold rush in the West.  This was due to the declining viability of the 

California gold fields and miners started moving north and east in order to capitalize on the gold 

finds in eastern Oregon throughout the 1860’s.  Ethnic diversity increased during this time due to 

individuals from Europe and Asia immigrating into the United States who were focused on 

finding prosperity through gold.  Finally, one of the other significant impacts on the region was 

the placement of an extensive railroad system in the West along with barges on the Columbia 

and Snake Rivers, which allowed the immigrants to transport their products to regional cities 

such as Portland, Oregon.

HISTORY OF HAINES, OREGON

Haines was founded in 1885 and is associated with the transcontinental railroad (City of 

Haines 2014).  A review of McArthur & McArthur (2003:437) shows that the city was named after 

Mr. Haines who had owned the land where the current city is situated and they indicate the town 

dates back to a few years earlier in 1883, which is around the same time as the railroad 

described earlier in the report.  Like the rest of Baker County, Haines is connected with a rich 

history based in mining, as well as timber and agriculture.  
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PREVIOUS RESEARCH

A search of the State Historic Preservation Office (SHPO) records yielded a single survey 

report and map documentation of a century farm within one mile of the project and was 

conducted on August 28, 2015:

Jerofke, Linda, 2014, Rock Creek Stabilization Project, Baker County Soil and Water 

Conservation District, Baker City, Oregon.

Jones, John W., 2011, Cultural Resource Survey Haines Fiber Optic Project.  No cultural 

materials located during the research.

Donovan, Steve, 2003, Sackos Restoration Project.  No cultural materials were located 

during the research.

Hatz, Russell, 2000, Sackos Fish Stream Improvement Project.  No cultural resources 

located during the course of this research.

Martin, Guy, 1998, Anthony Lakes Highway Reconstruction, Wallowa Whitman National 

Forest.  Historic irrigation ditches were documented during the course of his research that 

were privately owned and partially located in the Baker County right-a-way.  He indicated 

that they were National Register eligible and there was a recommendation to record and 

photograph the ditches in order to mitigate any adverse effect from the proposed project.  

In addition, Martin documented split rail fences adjacent to the highway that were also 

National Register eligible.  His recommendation was to photograph, record, and then 

move the fences to an area outside of the area of potential effect.

Swanson, Cynthia, 1976, Archaeological Reconnaissance of the Proposed Waste-Water 

Facilities at Haines, Oregon.  No cultural materials were located during this research.
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SHPO, a Century Farm which is documented on the SHPO map database but there is no 

additional documentation regarding the farm.  It is located across the highway from the 

proposed project, but will not be impacted by it.

METHODOLOGY

Linda Jerofke and Erik Harvey of Blue Mountain Consulting: Archaeology and Public 

History conducted a Phase I survey of the entire project area using two meter transects due to 

the small size of the project.  In addition, three 50cm shovel probes were placed in a triangle 

pattern, located fifteen feet apart from each other and were excavated to a depth of 50cm.  The 

placement of shovel probes are allowed in Oregon during field surveys (SHPO 2007).  Ground 

visibility was excellent at 80%.  A review of the 1864 General Land Office map of the project 

area yielded no additional historic information (University of Oregon 2014).  Finally, a review of 

Metsker’s Atlas of Baker County, Oregon (1938) and the Sanborn Map (1911) yielded no 

additional information. The Metsker’s map of Haines replicated information provided in a map at 

the beginning of the report and the Sanborn Map (1911) of Haines did not include Lot 1600.

FINDINGS AND RECOMMENDATIONS

No cultural materials were located during the process of this research.  Due to the 

absence of cultural materials within the project area there is a finding of no effect.  Any ground 

disturbing activities should be stopped if any historic or prehistoric artifacts are uncovered and a 

qualified archaeologist contacted in order to make an assessment of any inadvertent discovery.  

In addition, due to the concerns of the Confederated Tribes of the Umatilla Indian Reservation, it 
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is my recommendation to have a monitor present during ground disturbing activities (Miller 

2015).
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ATTACHMENT #13. 
WRD Inventory Form



Request to be added to the Oregon Water Resources Department’s 

Inventory of Potential Conservation Opportunities 
 
 
The purpose of this inventory is to catalogue potential conservation projects that water users themselves 
have identified but not yet pursued because of financial, institutional, or other barriers.  For the purpose 
of this application, water storage other than above-ground are included as conservation opportunities and 
are most likely capital conservation projects. 
 
As a water provider or user, you know your water demands and water conservation opportunities better 
than anyone.  We would appreciate your assistance with this important data collection effort by 
completing this survey.  Your participation will help provide the building blocks we need to begin to 
identify and achieve potential future water supplies.   Please answer the questions as completely as 
possible, to the best of your ability.  We appreciate your help with this important effort. 
 
This inventory of already-identified, potential conservation projects includes both capital and 
programmatic projects. Capital projects are defined as one-time, large investments resulting in water 
savings. Examples include reclaimed water plants, reservoir covering, transmission line upgrades 
reducing leaks, or industrial engineering modifications to re-use process water. Programmatic projects 
are defined as ongoing investments resulting in water savings. Examples include facilitating upgrades to 
more efficient water using devices (e.g., distributing free showerheads, toilet rebates) and distribution 
system leak detection programs. The conservation inventory is primarily intended to include “planned” 
projects rather than projects that are currently being implemented. However, currently active 
programmatic projects may be listed if they will continue or expand in future years. The inventory of 
projects submitted will be compiled by county or basin. 
 
Examples are provided below.  
 

 Example
Capital Conservation Project 

Example
Programmatic Conservation Project 

Project Description 
Provide brief sentence 

Line 3 miles of unlined ditch. Toilet rebate program for residential 
customers 

Estimated Future Savings 
Provide brief sentence, including 
information regarding savings 
seasonality. 

20 acre feet of water per year If we spend our full budget each year, 
we estimate 50,000 gallons of water 
save per year 

Seasonality 
Indicate what part of the year savings are 
generated (e.g. year-round; summer 
only; etc.). 

Peak (irrigation) season savings. Savings should occur throughout the 
year. 

Estimated Future Costs 
Provide brief sentence. 

$500,000 total project costs. $40,000 a year. 

Implementation Schedule 
Provide brief sentence. 

Not set.  Have conducted cost and 
savings estimate, but still seeking 
funding. 

We started the program in 2005 and 
plan to implement until 2015. 

Project Funded? 
Designate either “yes”, “no”, or provide 
brief sentence if necessary 

No. Pursuing grant funding. Yes. IN our CIP through the next 5 
years. 

 
 
 
 
 



 
To add a project to the inventory of potential conservation opportunities, please provide the following 
information for each conservation project. 
 
This is a    Capital Conservation Project    Programmatic Conservation Project 

 Project #/Name Water Compliance Project, City of Haines 

 Project Description Install a pipeline to recycle industrial wastewater flows within the City and Port of 
Umatilla for beneficial resue into the WEID 

 Estimated Future Savings Conservation, 14 MG/yr  

 Seasonality All year long savings 

 Estimated Future Costs $7,230,000 

 Implementation Schedule 2016-2018 

 What are the barriers to 
implementation, e.g. funding? 

Funding. The City must secure grant funds to complete the project or rates will 
become cost-prohibitive for most residents.  

This is a    Capital Conservation Project    Programmatic Conservation Project 

 Project #/Name       

 Project Description       

 Estimated Future Savings       

 Seasonality       

 Estimated Future Costs       

 Implementation Schedule       

 What are the barriers to 
implementation, e.g. funding? 

      

 
 

-  Include this form with your application  - 
 


