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A – INTRODUCTION 
 

The Clearwater Water District owns and operates a water supply service for the 
community of Clearwater, Idaho and the outlying properties.  The District currently 
provides domestic and irrigation/livestock water to 48 connections.  The system is 
supplied by surface water from an intake structure at Wall Creek.  From here, the water 
is transported over a mile to the treatment plant which consists of a roughing filter, 
mixed media pressure filter, and chlorine feed pump for disinfection.  From the plant, the 
water is transmitted to a 40,000 gallon reservoir, after which it is gravity fed to 
approximately 40,000 lineal feet of distribution mains and service lines.  A vicinity map 
and a map of the existing system are provided in Appendix A.  
 
The existing water system was first constructed in 1948, with significant improvements 
being made in 1983.  Since this time, only minor maintenance improvements for 
emergency situations have been completed.  In part because of the aging system, but 
also because of increasingly stringent water quality regulations, the District has been 
unable to consistently meet the requirements of the Idaho Rules for Drinking Water, 
IDAPA 58.01.08.  Numerous violations have resulted from high turbidity levels and 
exceedances of disinfection by-products (DBPs).  As a result the District has been 
under court order since 2005 to bring the system into compliance.  In addition to the 
court order, a DEQ sanitary survey was completed in 2011 that found numerous 
deficiencies with the distribution system and treatment plant.  Copies of the court order, 
system violations, and 2011 sanitary survey are included in Appendix B. 
 
In 2005, a Water System Study was prepared by Progressive Engineering Group, Inc. 
for the Clearwater Water District.  The study included an evaluation of the existing 
system and recommended construction of a new membrane filter treatment system in 
order to bring the system into compliance.  However, the proposed improvements were 
not considered economically feasible by the District and the project was never 
implemented.  In 2007, an addendum to the initial study was completed by USKH.  This 
addendum proposed to install a roughing filter at the existing plant to provide additional 
pre-treatment to the surface water.  A filter was installed and a pilot study plan was 
prepared and submitted to DEQ.  However, because testing requirements for DBP 
levels were not completed during the pilot study, its success could not be confirmed and 
the plan was never approved by DEQ.  Additional testing would be costly and time 
consuming and therefore was not pursued.   
 
In 2010, Wyatt and Associates completed a Ground Water Assessment Study for the 
District to determine the feasibility of drilling groundwater wells for the District’s drinking 
water source.  This study indicated that wells were a feasible alternative in providing 
water for the District and warranted further considered. 
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In 2011, the District authorized TD&H Engineering to complete an engineering planning 
study in order to provide recommendations for bringing the water system back into 
compliance.  After meeting with the District and IDEQ, it was agreed that TD&H would 
prepare an addendum to the 2005 Water System Study as well as prepare a new 
Environmental Information Document.  Funding for the planning project was secured 
from IDEQ by increasing the existing grant that had been awarded for the original study.  
 
After securing funding, TD&H and the District formalized a Scope of Work as follows: 
 

1) Prepare Addendum to the 2005 Water System Study and 2007 Study Addendum 
o Review existing conditions, reports and previous testing results for the 

District’s water system and treatment plant 
o Conceptually evaluate numerous alternatives and provide recommended 

top three alternatives for further evaluation 
o Develop thorough comparison of the top three alternatives and provide 

recommended alternative for implementation 
o Present engineering recommendation at a public meeting 
o Finalize the Water System Study Addendum following public and District 

approval of recommended alternative 
2) Prepare Environmental Information Document (EID) 

 
This report is an addendum to the 2005 Water System Study.  Much of the information 
from the original study is still applicable to the project and will be referenced as such.  
This report provides additional information and also updates any information that may 
have changed since the 2005 study was completed.   
 
This report is organized to provide sections on both existing and future conditions, after 
which the evaluation of alternatives are presented.  The evaluation sections will coincide 
with the previously discussed Scope of Work by first presenting a description of the 
conceptual level evaluation, then a detailed evaluation of the top three alternatives, and 
finally a narrative of the recommended alternative and its plan for implementation.  
 
The Environmental Information Document has been prepared as a stand-alone 
document and will be referenced as necessary. 
 
Through the course of the planning stage and development of a recommended 
alternative, the District has been working to secure both land and funding for the 
proposed improvements.  Initial negotiations between the District and private 
landowners have taken place in order to acquire land or easements for potential well 
sites.  The District’s grant administrator, Dick Wyatt of Wyatt and Associates, has 
investigated several different funding options and is anticipating that funding for design 
and construction will come from an Idaho Department of Environmental Quality loan and 
from an Idaho Community Development Block Grant.  A bond election is being held on 
May 15, 2012 in order for the District to receive voter’s authorization to obtain the loan.  
With a passing bond, the District intends to proceed immediately with design, followed 
by construction in 2013.   
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B – EXISTING CONDITIONS 
 
The existing conditions have been discussed in the 2005 Water System Study and 
subsequent 2007 Addendum.  This section provides a brief overview of what these 
documents presented and also provides additional information or amendments as 
necessary. 
 
B.1 Project Boundary 

The area of impact for the planning area includes the entire District.  The alternatives 
discussed later in this report include options for constructing a new distribution system 
and drilling new wells.  But because the project is still in the planning phase and 
preliminary design hasn’t yet begun, the actual routing of the distribution system and 
location of wells have not been finalized and therefore, the project limits haven’t been 
fully determined.  In order to include all potential areas that may be affected, a generous 
planning area has been provided that essentially encompasses the entire District.  A 
map detailing the approximate Water District boundary and potential area of impact is 
included in Appendix A. 
 
B.2 Environmental Conditions 

Environmental conditions were previously addressed in the EID that was prepared as 
part of the 2007 Water Study Addendum.  In addition, an EID has been prepared for 
submittal to IDEQ as part of this planning study.  The EID provides descriptions of the 
various environmental conditions as well as necessary mitigation requirements.  In 
general, the proposed project does not have anticipated impacts to the environmental 
features with the exception of potential cultural resource impacts, which are described 
below.  Also, this report provides an amendment to the population statistics. 
 
B.2.e Cultural Resources 
The cultural impacts that could result from this project, if any, are unknown at this time.  
But because of the known archeological history surrounding the project area, there is 
potential to encounter archeological sites.  During the environmental scoping process, 
the Nez Perce Tribe Tribal Historic Preservation Officer (THPO) was consulted.  It was 
recommended that an archeology survey be conducted to determine if any historical or 
archeological sites are present and if there are potential environmental impacts that 
could occur as a result of the project.  The District is in the process of contracting with 
the Tribe to complete the site survey.  Once the survey is completed and the findings 
are reviewed by the Tribe, required mitigation measures, if any, will be implemented for 
the project.  
 
B.2.p Socioeconomic profile of the affected community including population statistics 
The 2005 Water Study reported the District population at 90 people and had a design 
year population projection of 192 people.  Both the District and surrounding 
communities have experienced a slow to non-existent population increase over the past 
30 years, therefore, the growth rate and design year population have been amended 
with this report.  To determine an appropriate growth rate for planning purposes, U.S. 
census data was gathered.  As an un-incorporated town, census data is not available 
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for Clearwater.  However, census data is provided for the nearby town of Stites, which 
has comparable demographics to Clearwater and we expect that growth rates between 
the two communities are consistent.  Using the latest verifiable data (1990 and 2000 
U.S. census reports for Stites) a simple linear projection method was used which 
predicted a growth rate of 2.2 people per year.  This rate was then applied to the 
District’s 2005 population of 90 people, which resulted in 20-year design population of 
150 people. 
 
B.3 Existing System 

A detailed description of the existing system has been provided in the 2005 Water 
System Study, with additional information presented in the 2007 Amendment and the 
2009 Pilot Study.  A brief description of the various system components are provided 
here with additional supporting information.  Appendix A provides a map of the existing 
water system. 
 
B.3.a Water Supply 
The water supply for the District is surface water from Wall Creek. A raw water diversion 
on Wall Creek was constructed in 1983. Water from the diversion is transmitted via 6-
inch PVC pipe to the treatment plant. The District currently has two water rights for 
diversion from Wall Creek; one for 0.1 cubic feet per second (cfs) and the other for 0.12 
cfs. This equates to about 142,180 gpd or 99 gpm.  
 

B.3.b Storage and Distribution System 
There is one 40,000 gallon concrete water storage reservoir which was constructed in 
1949, located about one mile north of the treatment plant. The system also has an 
8,000 gallon concrete backwash water storage tank constructed in 1983, located just 
downstream of the plant. This tank is divided into two compartments; one compartment 
to store water for backwashing the pressure filters and another compartment used to 
store water for pipeline pressurization during the backwash process.  
 

Because of the rural nature of the Clearwater Water District, the existing distribution 
system must cover a large geographical area.  Investigation of the previous reports has 
discovered some discrepancies in the actual lengths of the distribution system piping.  
The 2005 study states that the distribution system consists of about 15,400 linear feet 
(lf) of 4-inch and 6-inch PVC mains constructed in 1984 along with about 12,100 lf of ¾-
inch and 1 ¼-inch galvanized steel laterals constructed in 1949. In addition, the study 
reports approximately 10,000 lf of galvanized steel service lines sized from ¾-inches to 
1¼-inches in diameter, installed in 1949. In total, the report indicates approximately 
37,500 lf of distribution mains and service lines.  However, after reviewing the 1983 
asbuilt drawings and through use of online mapping tools, it appears that the distribution 
system could have as much as 44,000 lf.  The lengths of the distribution mains and 
service laterals will be verified during the preliminary design phase.  Until that time, a 
conservative approach has been taken for this planning report by utilizing the longer 
piping measurements found in the asbuilt drawings. 
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The existing distribution system is currently unmetered and users are charged a flat rate 
for their water consumption.  The system also does not provide direct fire protection, 
thus there are no full-sized fire hydrants.  Hydrants available are for the purpose of 
filling water tanks on fire trucks and flushing lines.  
 

B.3.c Treatment System 
The treatment plant constructed in 1983 is located at the south end of the District. 
Treatment consists of mixed media pressure filter with chemical feed for coagulation 
along with a filter-to-waste after backwashing. The plant is fully automated with the filter 
rated for 100 gpm.  The plant disinfection system is a sodium hypochlorite solution feed 
through a peristaltic pump.  
 
B.3.d System Condition 
The distribution system consists of 30-60 year old pipes which require substantial 
regular maintenance.  Significant improvements were made to the distribution system in 
1983, but since that time, only minor repairs have been completed for emergency 
situations.  The system has excessive leakage resulting in increased operation and 
maintenance costs.  The existing equipment at the treatment plant is in operable 
condition but is also aging.  The filtration tank appears to be somewhat corroded but the 
exact condition cannot be determined without an inspection of the internal side of the 
tank and measurements of steel thickness. 
 
B.3.e Existing hour use for winter and summer seasons 
There are no set hours of use for winter and summer seasons. 
 
B.3.f Cross-connection control program 
The 2011 Sanitary Survey conducted by IDEQ lists lack of cross connection control 
provisions and a cross-connection control plan as a significant system deficiency.   
 
B.3.g Sanitary Survey 
A copy of the 2011 Sanitary Survey completed by IDEQ is provided in Appendix B.  The 
survey results include numerous deficiencies and recommended improvements. 
 

B.4 Drinking Water Quality 

Water analyses were recently performed for both a tap water sample provided from a 
residence connected to the District’s system and also for a water sample taken from a 
private well located near the existing treatment plant.  Copies of the results are provided 
in Appendix C. 
 
Previous investigations of ground water sources had indicated that lead near the 
maximum contaminant limit (MCL) could be present within some local wells.  However, 
the sample results taken from the private well showed no lead concentration and none 
of the tested parameters exceeded the maximum contaminant limit (MCL). Manganese, 
a secondary parameter, was at, but not, over the limit. 
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B.5 Hydraulic Analysis 

A hydraulic analysis of the existing water distribution system was developed using 
WaterCAD computer software from Bentley Systems. Demand requirements were 
based on average daily demands and maximum daily demands within the community. 
The hydraulic model of the existing distribution system was created from three 
resources: the 1983 construction plans, information provided in the 2005 Study, and the 
Google Maps website.  The pipe sizes, lengths, and elevations, as well as the key 
distribution system facilities were input into the model.   
 
The average daily and maximum daily demands were checked to ensure that pressures 
in the distribution system do not exceed allowable pressures.   The Idaho DEQ 
minimum operating pressure is 40 psi, the maximum is 100 psi.  For the Clearwater 
Water District analysis, the following demands were utilized in the WaterCAD model: 

• Existing Average Day Demand: *45 gpm 

• Existing Maximum  Day Demand: *77 gpm 
*Existing average day demand value was based on the total water treated at the plant through the months of July 

2004 through March 2005 provided on pages 10 of the 2005 Water System Study prepared by Progressive 
Engineering Group, Inc.  Existing maximum day demand is referenced on page 11 of the report. 

 
In both scenarios, operating pressures exceeded the recommended maximum pressure 
of 100 psi in some areas of the community and were also lower than the DEQ allowable 
pressure of 40 psi in other areas.  High pressures increase the likelihood of pipe leaks 
and breakages by increasing the stress on the pipe.  High pressures can also damage 
plumbing and service lines in residences.  Low water pressures in a distribution system 
can be a health hazard since the proper pressures keeps contaminated water from 
entering the mains.  If the pressure in a pipe is too low or is negative, contaminants from 
nearby surface water, cross-connections, and poor quality house plumbing can be 
drawn into the water system through cracks or joints in the pipes, thereby introducing 
bacteria into the distribution system. This has the potential for waterborne illnesses, 
some of which can be fatal to the very young, elderly or people with compromised 
immune systems. Many of the homes in Clearwater currently supplied by the distribution 
system have household pressure reducing valves (PRVs) installed.  The following table 
summarizes the resultant low and high pressures from the existing distribution system 
model.  Data from the hydraulic model is included in Appendix D.  
 

Table B.5.1  

Existing System Pressures 

Average Day Demand  
(45 gpm) 

Maximum Day 
Demand (77 gpm) 

Low Pressure 3.1 psi 3.1 psi 

High Pressure 199.4 psi 197.7 psi 

 
B.6 System Violations 

The Clearwater Water District is currently in violation of the Idaho Rules for Drinking 
Water, IDAPA 58.01.08 due to excessive levels of Disinfection By-products (DBP) and 
high turbidity levels.  
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Disinfection By-Product Rule Stage 1. Disinfection By-Product Rule Stage 1 is the first 
of a staged set of rules that reduces the allowable levels of disinfection by-products in 
drinking water. The rule established seven new standards and a treatment technique of 
enhanced coagulation or enhanced softening to further reduce DBP exposure. This rule 
requires systems serving less than 10,000 people must have at least 25 percent of 
samples taken at the location of the maximum residence time; the remaining samples 
must be representative of average residence time. The running annual average (RAA) 
must not exceed the Maximum contaminant limit (MCL) for total trihalomethanes 
(TTHM) and haloacetic acid (HAA5). This rule became effective January, 2004.  The 
Clearwater Water District is not in compliance with this rule. 

 
Disinfection By-Product Rule Stage 2. Disinfection By-Product Rule Stage 2 increases 
public health protection by increasing monitoring requirements and reducing the 
allowable disinfection by-products (DBP); TTHM and HAA5 concentrations. The DBP’s 
values are based on locational running annual averages (LRAA) calculated at each 
monitoring location.  The allowable MCL for TTHM’s is 0.08 mg/l RAA and for HAA5 the 
limit is 0.06 mg/l RAA. Table B.6.1 shows the individual readings as well as the RAA 
from the fourth quarter of 2007 to the 2nd quarter of 2011.  
 

Table B.6.1 

Disinfection By-Product Values 

  HAA5 RAA for HAA5 TTHM RAA for TTHM 
Monitoring 

Quarter mg/l mg/l mg/l mg/l 

4th 2007 0.07 0.07 0.06 0.06 

1st 2008 0.05 0.06 0.06 0.06 

2nd 2008   0.06 0.07 0.06 

3rd 2008 0.07 0.07 0.06 0.06 

4th 2008 0.08 0.07 0.09 0.07 

1st 2009 0.08 0.07 0.05 0.07 

3rd 2009 0.07 0.07 0.07 0.07 

4th 2009 0.05 0.07 0.05 0.06 

1st 2010 0.09 0.07 0.07 0.06 

2nd 2010 0.08 0.07 0.08 0.07 

3rd 2010 0.11 0.08 0.10 0.07 

4th 2010 0.09 0.08 0.10 0.07 

1st 2011 0.06 0.08 0.06 0.07 

2nd 2011 0.08 0.08 0.06 0.07 

Average 0.08 0.07 0.07 0.07 

MCL    0.06   0.08 

% of MCL   117.1%   82.4% 
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As shown in Table B.6.1, the RAA for TTHM has been close to the MCL for all recorded 
quarters. The RAA for HAA5 has exceeded or been equal to the MCL for the last 
fourteen quarters as shown by the shaded values.    
 
In addition to high DBP levels, the Clearwater Water District also has problems with 
high turbidity. Turbidity is a measure of the amount of total suspended solids (TSS) in 
the water. For systems that use conventional or direct filtration, the turbidity levels 
cannot be greater than 1 nephelolometric turbidity unit (NTU), and samples for turbidity 
must be less than or equal to 0.3 NTU in at least 95 percent of the samples in any 
month. Systems that use filtration other than the conventional or direct filtration must 
follow state limits, which must include turbidity at no time exceeding 0.5 NTU. Since 
2007, Idaho DEQ records indicate there have been 108 turbidity violations at the plant. 
 
A copy of the water quality violations is included in Appendix B. 
 
B.7 User charges, and O&M budget 

The existing distribution system does not currently have meters and users are charged 
a flat rate of approximately $70 for their water consumption.  
 
The District has an operating and maintenance budget of $33,000 which covers costs of 
operation, administration, personnel, professional services, and limited maintenance.  
 

B.8 System Pressure 

System pressures are discussed within Section B.5 as part of the hydraulic analysis. 
 
B.9 Defects or Deficiencies 

The following lists provide deficiencies and recommendations that were identified during 
the 2011 Sanitary Survey.  These deficiencies have not been resolved, but are being 
addressed as part of this planning study.  A complete copy of the Sanitary Survey is 
provided in Appendix B. 
 
Significant Deficiencies (from Sanitary Survey) 

Storage 
1. The manhole access for the 8,000 gallon storage tank does not have a cover that 

is water tight and the cover is not hinged on one side. 
2. The 8,000 gallon storage tank has an overflow that does not have vertical section 

of pipe at least two (2) pipe diameters in length, as required by IDAPA 
58.01.08.554.06.b. 

3. The 8,000 gallon storage tank hatch does not prevent access by insects and 
other potential contamination sources, as required by IDAPA 58.01.08.550.08h. 

4. The 8,000 gallon storage tank and the 40,000 gallon storage tank do not have 
year-round access, as required by IDAPA 58.01.08.008b.  

Distribution 
1. 15% or more of the water is unaccounted for, which is not in accordance with 

IDAPA 58.01.08.542.10. 
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2. All dead end water mains are not equipped with a means to flush, as required by 
IDAPA 58.01.08.42.09. 

3. There is no cross connection control program for the public water system, as 
required by IDAPA 58.01.08.552.06. 

Treatment 
1. Cross-connection control is not provided on the service water lines that discharge 

to the solution tanks, as required by IDAPA 58.01.08.531.02.f.i. 
2. All threaded non-sample taps are not equipped with an appropriate backflow 

prevention device, as required by IDAPA 58.01.08.541.01.n. 
3. Adequate ventilation is not provided in the treatment building for the dissipation 

of excess heat and moisture from the equipment, as required by IDAPA 
58.01.08.541.01.e.  At the time of the inspection there was evidence of corrosion 
of metallic components from excessive heat and/or moisture. 

Disinfection 
1. There is no auxiliary power on-site for the chlorine chemical pump, as required 

by IDAPA 58.01.08.501.07. 
 
Deficiencies (from Sanitary Survey) 

Storage 
1. For the 8,000 gallon storage reservoir, one or more of the overflows are not 

brought down to an elevation between 12 and 24 inches above the ground 
surface, as required by IDAPA 58.01.08.544.06. 

2. For the 8,000 gallon storage reservoir, the overflow does not discharge over a 
drainage inlet structure or splash plate, as required by IDAPA 58.01.08.544.06. 

3. For the 40,000 gallon storage reservoir, one or more of the overflows are not 
brought down to an elevation between 12 and 24 inches above the ground 
surface, as required by IDAPA 58.01.08.544.06. 

4. The 40,000 gallon storage reservoir, which provides pressure directly to the 
distribution system, is not designed so that it can be isolated from the distribution 
system without causing a loss of pressure in the distribution system, as required 
by IDAPA 58.01.08.546.02. 

5. The vent for the 40,000 gallon storage reservoir does not open downward, as 
required by IDAPA 58.01.08.544.08.d. 

 

Recommended Improvements (from Sanitary Survey) 

Storage 
1. Storage Tank Water Level Measurement – At the time of the inspection the 

Public Drinking Water System (PWS) does not have a means to measure the 
water level in the storage unit (40,000 gallon reservoir).  DEQ recommends the 
PWS provide the operator with the ability to easily monitor and measure the 
water level in the storage unit. 
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C - FUTURE CONDITIONS 
 

Design Year & Population Projection Amendment 

The 2005 Water System Study (Progressive Engineering) used a 20-year design period 
extending to the year 2026.  Due to the amount of time that has elapsed since this study 
was first prepared, it is necessary to update the 20-year design period.  The amended 
design year used throughout this report is 2032. 
 
The original 2005 study stated a current population of 90 people and a design year 
projected population of 192.  This projected population was based on maximum build 
out of all available lots within the District.  Given the slow growth rate that has been 
seen throughout the surrounding area over the past years, this projection is not likely to 
be attained in the design period.  In discussing the population projection and associated 
water demands with the District, it was agreed that this maximum build out scenario was 
not the most appropriate projection to use. 
 
For a more realistic projection, U.S. census data was gathered to determine an 
appropriate growth rate for the District.  As an unincorporated town, census data is not 
available for Clearwater.  However, census data is provided for the nearby town of 
Stites, which has comparable demographics to Clearwater, and we expect that growth 
rates between the two communities are consistent.  Using the latest verifiable data 
(1990 and 2000 U.S. census reports for Stites) a simple linear projection method was 
used which predicts a growth rate of 2.2 people per year.  This rate was then applied to 
the District’s 2005 population of 90 people, which results in an amended design 
population for this report of 150 people for the year 2032.   
 
Demands 

The 2005 study utilized a maximum system demand of 101,064 gallons per day (gpd), 
which was based on the average day flow from the peak monthly usage between July 
2004 and March 2005.  A peaking factor of 1.10 was applied for a peak daily flow of 
111,170 gpd (77 gpm). For the current population of 90 people this equates to 
approximately 1,235 gallons per capita day (gpcd).  
 
Later sections in this report will discuss the conceptual evaluation of different 
alternatives.  Included in the evaluation were two different options for distribution system 
design.  First, the existing system can continue to be utilized for both domestic and non-
domestic (irrigation/livestock) purposes.  Or a dual distribution system could be 
developed which would include a new distribution system for domestic water and the 
existing distribution system for non-domestic water purposes.  Depending on which 
distribution system design is selected, there will be differing demands. Alternatives that 
utilize the existing distribution system will require a different method and estimates of 
demands than the alternatives that utilize a dual distribution system for separate 
domestic and non-domestic water supply. 
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Table C.1 summarizes the current and projected demands for alternatives that will 
continue to use the existing distribution system for all water purposes.  
 

Table C.1 

System Demands using Existing Distribution System 

Year Population Average Day 
(gpd) 

Average Day 
(gpm) 

Maximum Day 
(gpm) 

2005 90  101,064 70 77 
2032 150 185,250 129 142 

 
In most systems water demands for domestic uses are consistent throughout the year. 
Without metered data domestic use can be based on textbook values for sewer flows. A 
textbook value when other data is not available is 100 gpcd. Irrigation water does not 
return to the sewer system and is not included in domestic demands in this study.   
 
Water that is unaccounted for can also increase demands and is the difference between 
water produced and water sold. It can result from a combination of factors including 
leakage, maintenance flushing of pipelines, dust control for local streets, or unmetered 
irrigation. For an entirely new system the unaccounted water should be very low.  
However, the distribution system is relatively long and small leaks can develop over 
time that can add to the water demand. In addition, the existing service lines to each 
user may be leaking and unless replaced in their entirety, will continue to waste water. 
The 2011 sanitary survey performed by the Idaho Department of Environmental Quality 
(IDEQ) determined that leaks account for greater than 15% of demand based on the 
existing distribution system. Thus, it is recommended that on a domestic-only 
distribution system some allowance, approximately 15%, be provided in final design for 
leakage. If all the service lines are replaced to each residence, this may be slightly less.  
 
Table C.2 provides the system demands if alternatives using a dual distribution system 
are selected.  Demands are only provided for domestic use since irrigation and livestock 
demands are assumed to become non-regulated and would continue to be supplied 
through the existing surface water source and distribution system.  This table also 
differentiates the system demands for surface water versus ground water alternatives.  
If the selected alternative continues to use surface water for irrigation and livestock 
purposes, as well as domestic supply, additional water demand is required for 
backwashing the treatment facilities.  If the selected alternative uses ground water for its 
domestic water supply, this additional demand will not be required. 
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Table C.2 

System Demands with a Dual Distribution System 

(Domestic supply only) 

Water 
Source 

Year Population 
Avg. Day 

(gpd) 

Avg. Day w/ 
15% Leakage 

(gpd) 

Avg. 
Day 

(gpm) 

Max. 
Day 

(gpm) 
Surface 
water 

2005 90  13,050 15,000 10.4 31 

Surface 
water 

2032 150 21,750 25,000 17.4 52 

Ground 
water 

2005 90  9,000 10,350 7.2 22 

Ground 
water 

2032 150 15,000 17,250 12.0 36 

Maximum Day demands are estimated using a peaking factor of 3.0 times the average day demand. 

 
For evaluation of the ground water source alternatives, the projected demand of 17,250 
gpd was rounded up to 20,000 gpd. 
 
Hydraulic Analysis of Domestic-Only Water Distribution System 

The proposed dual distribution systems were modeled in WaterCAD and then used for 
preliminary planning purposes.  The WaterCAD modeling summary is provided in 
Appendix D. 
 
The instantaneous water demands for residential areas are based upon the total 
number of residences served and the average usage in gallons per minute (gpm) per 
residence.  The average usage based on a 50-residence community is 3 gpm per user 
(Ameen, 1960) with a total maximum instantaneous demand of 150 gpm.  This value is 
conservative and allows for growth within the Clearwater District, which currently serves 
about 50 residences.   
 
The occurrence of maximum instantaneous demands exceeds the average and 
maximum daily demands within a system thus it is necessary to calculate the maximum 
instantaneous demands in order to properly design the distribution system. The model 
was evaluated under two extreme operating conditions: static/average day demand (12 
gpm) and maximum instantaneous demand (150 gpm).  Six PRVs were placed in the 
model to ensure that pressures remained within the operating range required by Idaho 
DEQ (40 to 100 psi).  Table C.3 shows the high and low pressures for average and 
maximum instantaneous demands.  
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Table C.3 

Domestic-Only Distribution System Pressures* 

Static Average Day 
Demand (12 gpm) 

Maximum 
Instantaneous Demand 

(150 gpm) 

Low Pressure 50.0 42.0 

High Pressure 99.6 88.1 
*Note: These values were obtained using 6 PRVs in the system 

 

Request for Deviation 

In the case of the Clearwater District, extreme elevation drops result in high pressures 
at the dead ends of many of the lateral mains of the system.  The pressures in the 
hydraulic model were reduced along these laterals by installing PRVs.  If, however, the 
maximum allowable static pressure were allowed to be increased, approximately 3 
PRVs could be eliminated from the system.  Eliminating the PRVs will reduce the cost of 
the project and reduce O&M for the District.  According to the operator, all of the 
residences currently served by the system have household PRVs installed because of 
the existing high pressures in the system.  These household PRVs would continue to be 
utilized with the proposed project.  Thus a request will be made to DEQ for a deviation 
from standard Idaho DEQ pressure requirements to increase the maximum allowable 
static pressure.  This request will be formally initiated during the final design of the 
project.   
 
Disinfection 

The existing treatment plant currently utilizes a liquid chlorination system where chlorine 
is fed to the system via a feed pump. The liquid type of chlorination is sodium 
hypochlorite with 12.5 percent available chlorine, commonly used as laundry bleach. 
Contact time (CT) is provided by a main that ties into an 8,000 gallon partially buried 
storage tank.  
 
An alternative to liquid chlorination is to install a pellet feed chlorine unit. The solid form 
of chlorine is calcium hypochlorite with 65 percent available chlorine. This type of 
chlorination system consists of a hopper for the pellets. One method used by Arch 
Constant Chlor® is a system where water is sprayed vertically onto the pellets for a set 
amount of time. The spray saturates the pellets to generate a solution of calcium 
hypochlorite in the unit’s reservoir. The solution is then metered out via a dosing pump 
into the distribution system. The remaining pellets stay dry and are prevented from 
dissolving prematurely.  Using the proposed design flow of 20,000 gpd Clearwater 
would use about 0.3 pounds per day or about 110 pounds per year. The cost of the 
pellets is about $3.00 per pound which comes to about $330 per year. This type of 
chlorination is easy to use and economical. The existing system would require some re-
plumbing to accommodate the new unit.  
 
If a surface water source alternative is selected and the District desires to change from 
the existing liquid chlorination system to the pellet feed system approximately $25,000 
will need to be added to the cost estimate to purchase and install the unit in the plant. 



 
   
Clearwater Water District - Water System Study Addendum  14 
April 20, 2012 

The groundwater alternatives require deep wells which are unlikely to be influenced by 
surface water, thus chlorination is not likely necessary.   
 
A surface water supply using either liquid or pellet chlorination must be capable of 
maintaining a chlorine residual at all points in the distribution system.   
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D - DEVELOPMENT AND INITIAL SCREENING OF 

ALTERNATIVES 
 

This section discusses the various alternatives that were evaluated for the Clearwater 
Water District at the conceptual level. Numerous alternatives were considered to 
remedy the issues with water quality and bring the treatment plant into compliance with 
drinking water standards. The alternatives considered were categorized by water supply 
source: surface water, ground water, or a combination of the two. These alternatives are 
outlined below and discussed in more detail in later sections of this report.  
 
I. Surface Water Source Alternatives 

1. Utilize Existing Distribution System with Membrane Filtration System 
2. Construct Dual Distribution System with Smaller Membrane Filtration System  

 
With the surface water source alternatives, treatment methods other than membrane 
filtration were initially considered. They are: 

• Coagulation/Flocculation 

• Precipitation Softening/Filtration 

• Aeration 

• Synthetic Resins Ion Exchange System 

• Addition of Oxidizing Agents 

• Slow Sand Filtration 

• Adsorption by PAC or GAC 

• Alternate Disinfectants – Chloramines, Chlorine Dioxide & Ozone 

• Lowering pH 
 

However, a membrane system is the only treatment method that is certain to address 
the DBP issues. The above methods are not viable because, while some of them may 
work for the District, they would all need extensive pilot testing and may not have the 
desired results for reducing the levels of DBPs in the treated water. These treatment 
methods are extremely sensitive to water parameters such as pH, water temperature, 
and the amount of organic material in the raw water that can and will change over the 
course of a year. Membranes are, in essence, a barrier to particulate which react with 
chlorine to form DBPs.  The pilot testing needed for membranes would be used to 
determine which size filter is most efficient and achieves the desired results.  
   
II. Ground Water Source Alternatives 

3. Utilize Existing Distribution System with Two New Ground Water Wells 
4. Dual Distribution System with Two New Ground Water Wells 

 
III. Surface Water and Ground Water Combination Alternative 

5. Combination Surface Water & Ground Water w/ Dual Distribution System  
 

IV. No Action Alternative 
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Analysis of Alternatives  

  
I. Surface Water Source Alternatives 

 

Alternative 1 - Utilize Existing Distribution System with Membrane Filtration System 
This alternative consists of utilizing the existing distribution system for all water 
demands (domestic and irrigation) and installing a membrane filtration system at the 
plant to address issues with high levels of DBPs. Membrane filtration has four levels of 
filtration; microfiltration (MF), ultrafiltration (UF), nanofiltration (NF), and reverse 
osmosis (RO). The difference between these four types of filtration is the size of the 
molecules the filter retains.  The following shows the membrane pore size for each type 
of filtration.  

Filter Type           Pore Size (nm) 
Microfiltration      50-5000 
Ultrafiltration        5-50 
Nanofiltration        0.6-5 
Reverse Osmosis      <0.6 

 
The process uses pressure to force water through a membrane which blocks the 
passage of some constituents while allowing water and others to pass through. The 
particles of organic carbon and DBP precursors in the raw water are larger than the 
particles of water, thus the larger organic carbon particles would be retained on the filter 
allowing the purer water to flow through.   

 
The membrane filter would require backwashing with the backwash water returning to 
an evaporation pond.  

 
In the case of the Clearwater Water District, filtration can be used to filter out organic 
materials prior to chlorination, thus reducing the amount of precursors in the raw water.  
This alternative includes continued use of the existing Yardney filtration as pretreatment 
for the membrane system.  The pretreatment will reduce the operational expenses 
required for the membrane equipment.   
 
This alternative will require the operator be trained in maintaining and backwashing the 
new membrane filters. Every 5 to 10 years, the filters will have to be completely 
replaced, depending on the amount of organics in the raw water.  Pre-filters will be 
required ahead of the membrane which will need to be replaced a few times per year. 
The existing building is too small to house a new membrane filtration system, thus a 
new building constructed adjacent to the current building is proposed in this alternative.  
 
The 2011 IDEQ sanitary survey noted that the long dead end mains did not have any 
means for flushing. Included in alternate are flushing hydrants installed at the end of 
each of the five dead-end mains.  Meters in meter pits would also be required for all 
service connections. 
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Alternative 2 - Dual Distribution System with Smaller Membrane Filtration System  
This alternative is similar to Alternative 1 with the exception that the required membrane 
filtration system previously described would be much smaller since it would only be 
used for domestic demands.  With this dual distribution alternative, treated water from 
this smaller membrane filter would be supplied through a newly constructed distribution 
system for the supply of domestic-only water demands. The new pipe would be “pulled” 
small diameter (11/2-inch to 3-inch) HDPE pipe. These small diameter pipes can be 
pulled or bored in some locations, eliminating the need to excavate for installation, thus 
surface disturbance and restoration will be kept at a minimum. A separate new HDPE 
service line would be installed for each home or business for their domestic use. 
 
The existing distribution pipes would remain in place and be used solely for irrigation 
demands. All irrigation water would be provided by the existing surface water source, 
but would not receive membrane filtration. Only water used for human consumption 
needs to adhere to the requirements of federal and state regulations for drinking water. 
Irrigation water and water used for line flushing and other non-potable uses does not 
need to be treated.  
 
This alternative allows for much smaller treatment equipment since domestic demands 
are very small compared to total peak demands.  The maximum daily domestic 
demands for the design year are on the order of 52 gpm whereas the total maximum 
daily demands are about 142 gpm.  Smaller equipment will also cost less to install and 
significantly less for power, operation and maintenance.  
 
An option with this alternative is to re-use the existing pressure filters for the irrigation 
system. During times of high turbidity in the source water, the filters will remove some 
particulate materials prior to the irrigation distribution system. The existing Yardney 
roughing filters will be re-plumbed for pre-treatment prior to the membrane reverse 
osmosis unit.  
 
There are minor changes in operational requirements for the distribution system 
improvements.  This alternative would create two parallel distribution systems.  One 
advantage of this alternative is that the non-domestic water system would be less 
critical to maintain in service.  Each time a break occurs on a typical system providing 
domestic water, it is very disruptive and time consuming because of the operational 
problems associated with line breaks on public drinking water systems.  Converting the 
existing distribution lines to irrigation only should reduce the urgency of repairs 
compared with the current condition.  The new small diameter system should be very 
reliable and low maintenance for many years. Typically distribution pipe lasts much 
longer than the 20-year system design life evaluated in this report, thus it will be slightly 
oversized to accommodate future growth beyond the 20-year planning period.  
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In this alternative the existing 40,000 gallon concrete ground level tank will be dedicated 
for water which will be needed for peak irrigation and other non-potable water demands. 
The proposed domestic distribution system will also need a reservoir to provide water 
during peak demands. This alternative includes a 20,000 gallon reservoir with pump 
package which will be able to meet peak instantaneous demands. During final design a 
more thorough analysis will need to be conducted to determine the exact size of a new 
tank and pump package.   
 
The District’s existing water rights are for 100 gpm. In the Design Year of 2032, average 
day and maximum day demands are estimated to be 129 gpm and 142 gpm 
respectively. As the District grows and demands increase, additional water rights will 
likely become necessary.  
  

II. Ground Water Source Alternatives 

 
Alternative 3 - Utilize Existing Distribution System with Two New Ground Water Wells 
This alternative consists of utilizing the existing distribution system and drilling two new 
ground water wells. The existing plant would no longer be needed if the wells are drilled 
near the treatment plant, but could be used to house a new pressure tank and 
chlorination unit, if required.  
 
A Ground Water Assessment Study was completed by Wyatt & Associates in 2010 that 
assessed the feasibility of finding a ground water source to provide for the water 
demands of the District.  The conclusion was that “Reviewing the water well data 
supplied by the IDWR and discussing the geology and potential for ground water in the 
area with local well drillers, the potential for wells for 40 to 60 gpm is positive and 
deserves further investigation.”  
 
The recommendation from this report was to drill two or three test wells to municipal 
standards. If the water is found to be adequate, the test wells can be converted for use 
by the District. The ground water study found that the greatest potential for locating a 
well of 50 to 100 gpm was in the area adjacent to the present water plant and/or in the 
center of the District near the main street area of Clearwater. Eight inch test wells at 450 
to 700 feet deep are recommended which would allow the District to use them as a 
production well(s). A 100-foot diameter area around each well is required to meet Idaho 
standards for well-head protection thus the District must either own the land or obtain 
easements. Included in this alternative is construction of a pump building to house the 
well pumps. 
 
There is always a risk associated with drilling wells. The water quality and/or quantity 
may not be adequate for District users.  
 
The 2011 IDEQ sanitary survey noted that some of the long dead end mains did not 
have any means for flushing. Included in this alternate are flushing hydrants installed at 
the end of each of the five dead end mains.  Meters in meter pits would also be required 
for all service connections. 
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Alternative 4 - Dual Distribution System with Two New Ground Water Wells 
This alternative is similar to Ground Water Alternative 1 in that it requires the 
construction of at least two new ground water wells and converting from a surface water 
source to strictly a ground water source. There is a risk associated with drilling wells in 
that the water quality and/or quantity may not be adequate for District users.  
 
In this alternative, a dual distribution system would be implemented by constructing a 
new small diameter distribution system for domestic-only water supply. These small 
diameter pipes can be pulled or bored in some locations, eliminating the need to 
excavate for installation, thus surface disturbance and restoration will be kept at a 
minimum. As discussed in a previous alternative, a separate HDPE service would be 
installed for each home or business for their domestic use. As in Alternative 2, the 
distribution system will be designed to accommodate future growth beyond the 20-year 
planning period.   
 
The existing distribution mains would continue to be used for irrigation and livestock 
purposes.  The existing treatment plant would be abandoned in this alternative. 
Operation and maintenance costs will be reduced once the plant is no longer 
operational. In this alternative, as in Alternative 2, a new storage reservoir will be 
needed to provide peak instantaneous demands for domestic use.  
 

III. Surface Water and Ground Water Combination Alternative 

 
Alternative 5 – Combination Surface Water & Ground Water w/ Dual Distribution System  
This alternative is a combination of surface water and ground water. The alternative 
would utilize the existing distribution system with the current surface water source for 
non-domestic uses and a new ground water source (two wells) with a new distribution 
system for domestic demands.  
 
The new distribution system would be consistent with the other dual distribution system 
alternatives:  small diameter pipe that could be pulled or bored.  Each residence or 
business would get a new HDPE service line for their domestic use.  Meters and 
flushing hydrants would also be installed. 
 
The treatment plant would no longer be needed since the irrigation water (from the 
surface water supply) would not require treatment.  An option with this alternative is to 
re-plumb the existing Yardney roughing filters for use with the irrigation system. During 
times of high turbidity in the source water, the filters will remove some particulate 
materials prior to the irrigation distribution system which could help extend the life of the 
existing piping. 
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As discussed previously, there is a risk associated with drilling wells.  However, an 
advantage to this alternative is that the ground water wells would not have to have as 
high a production rate as alternative 3 or 4. The ground water source would only be 
used for domestic supply thus reducing the demands to approximately 20,000 gpd 
during maximum day use. This may be a feasible option if wells are drilled which do not 
produce adequate water to meet the demands of providing for both irrigation and 
domestic use.  
 

IV. No Action Alternative 

 
Alternative 6 – No Action Alternative 
This alternative allows the existing treatment and distribution systems to remain as is 
with only normal operations and maintenance. The existing treatment system is not 
meeting current design standards and is operating with many problems that need 
immediate correction in order to be in compliance. The No Action Alternative does not 
address the District’s deficiency issues regarding the high turbidity and high DBP levels.  
 
The existing distribution system consists of old, deteriorated, dead-end mains, with no 
means for flushing.  In addition, the 2011 Sanitary Survey estimated that 15% of the 
treated water is being lost due to leakage in the system.  
 
If the District fails to bring their system into compliance, it could lose its system entirely.  
This No Action Alternative is not a feasible option for the District and will not receive 
further consideration.  
 
Environmental Impacts 

The potential environmental impacts that could result from the alternatives were 
investigated during preparation of the Environmental Information Document (EID).  The 
EID has been prepared as a stand-along document and provides information on all 
environmental features and environmental consultation that is part of this project.   
 
With the exception of cultural resources, there are no known environmental impacts that 
will result from the proposed project.  Cultural resources pose concern because of the 
known archeological history that surrounds the project area and the potential to 
encounter unknown archeological sites. As part of the EID process, consultation with 
the Nez Perce Tribe – Tribal Historic Preservation Officer (THPO) was conducted by 
DEQ.  After reviewing the proposed planning area, the Tribe requested that an 
archeological survey be completed.  The District is in the process of securing a contract 
with the Tribe to perform the survey.  This survey will determine if any historical or 
archeological sites are present and if there are potential environmental impacts that 
could result from the project.  Mitigation measures, if any, will be determined upon 
completion of the survey.  
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In general, the potential for environmental impacts will be greater for the alternatives 
that include construction of a new distribution system because of the increased area of 
impact.  With the exception of Alternative 6 – No Action Alternative, the alternative with 
the least environmental impact would appear to be Alternative 1 which does not include 
distribution system improvements or drilling of new ground water wells.  The alternative 
that would appear to have the greatest potential impacts is Alternative 4 because it 
includes a new distribution system and wells.  Alternative 5 would have similar impacts 
as Alternate 4, but because the wells in Alternate 5 are only supplying domestic water 
they do not require the same water quantity as those in Alternate 4 which should reduce 
any impacts to the groundwater source.   
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E - FINAL SCREENING OF PRINCIPAL ALTERNATIVES 

 

Of the alternatives discussed in the previous section, three were brought forward for 
further analysis and consideration.  These three alternatives were recommended for 
further evaluation for the reasons discussed below and were evaluated in greater detail.  
The other alternatives, have been eliminated because they do not appear as favorable 
as the three listed below due to higher cost, increased risk, and/or lack of distribution 
system improvements.   
 
Detailed preliminary cost estimates were prepared for these three alternatives.  
Operations and Maintenance (O&M) costs were also estimated. O&M costs generally 
include all costs for labor, parts/materials, chemicals, repairs to the system, power, 
insurance, personnel/office and all other costs associated with running a treatment and 
distribution system.  Cost estimates and O&M costs for the three alternatives are 
provided in Appendix E. 
 
Alternative 2 - Dual Distribution System with Smaller Membrane Filtration System  

This alternative consists of constructing a new membrane filtration system at the 
existing treatment plant that will be used only for treatment of potable water.  The 
domestic water supply will still come from the existing surface water source (Wall 
Creek).   A small-diameter distribution system for supply of domestic only demands will 
be constructed, as well as a new 20,000 water storage reservoir.  Appendix A includes 
a figure illustrating the major components of Alternate 2.  
 
All irrigation/livestock water will be provided through the existing system but will not 
receive membrane filtration.  This water will also be provided by the existing surface 
water source. 
 
The estimated capital cost for this alternative is $1,680,000.  Although this alternative is 
more expensive than Alternative 3, it has the advantage of providing a new distribution 
system.  The estimated O&M costs for this alternative are $84,870 
 
Alternative 3 - Utilize Existing Distribution System with Two New Ground Water 

Wells 

This alternative consists of utilizing the existing distribution system and drilling two new 
ground water wells.  Appendix A includes a figure illustrating the major components of 
Alternate 3. 
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According to the 2010 Ground Water Assessment Study by Wyatt & Associates, the 
estimated cost for drilling new wells is $207,000.  The cost to satisfy the sanitary sewer 
deficiencies and install new meters and flushing hydrants would add another $69,250 to 
the project for a total capital cost of $277,000. This alternative will no longer require use 
of the existing treatment plant thus the District should see an initial reduction in electric, 
chemical, labor and other costs associated with operating the plant.  The estimated 
O&M costs for this alternative are $22,750. 
 
This alternative appears to be the lowest cost alternative to meet the current water 
quality objectives.  However, this alternative does not include a new distribution system, 
thus shouldn’t be compared head to head with Alternative 2 and Alternative 5.  Without 
replacing or making significant improvements to the existing distribution system, 
operation and maintenance costs will continue to increase. 
 
Alternative 5 – Combination Surface Water & Ground Water w/ Dual Distribution 

System  

This alternative utilizes a combination of surface water and ground water. The existing 
distribution system with the current surface water source would be used for non-
domestic purposes.  A new ground water source (two wells) with a new distribution 
system would be constructed for domestic demands.  The 2010 Groundwater 
Assessment Study prepared by Wyatt and Associates showed two locations for the 
wells.  The ideal location for the wells would be near the existing plant. This location will 
require less piping and electrical costs to implement. The potential well location north of 
the plant would require additional piping to service those parcels to the south. The 
District and TD&H, along with a hydrogeologist consultant, will need to investigate 
further to determine which location would be the better option as far as water quantity 
and quality.  Appendix A provides a figure illustrating the major components of 
Alternative 5.  
 
The estimated capital cost for this alternative is $937,000.  Although this alternative is 
more expensive than Alternative 3, it has the advantage of providing a new distribution 
system as well.  This alternative will no longer require use of the existing treatment plant 
thus the District should see a reduction in electric, chemical, labor and other costs 
associated with operating the plant.  The estimated O&M costs for this alternative are 
$25,250 
 
Cost Summary for Alternatives  

Detailed cost estimates were prepared for each of the final three alternatives and are 
included in Appendix E.  The basis for the detailed cost estimates presented in this 
report is primarily engineering experience associated with dozens of similar projects 
over the last decade.  Where appropriate, materials suppliers have been contacted to 
verify any items in question.  The RS Means Construction Cost Data and Engineering 
News Record cost indexes have been used for some unit price information and 
inflationary adjustments, respectively.  As with any estimate, it is just that, an estimate.  
Actual costs will be dependent on many factors that are beyond the control of the 
engineer or the District. Often times the final cost will be heavily dependent on the 
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number of contractors bidding on the project and how well it fits in with their schedule of 
work and needs at the time.  This factor is impossible to gauge and could easily impact 
the final costs by as much as 10% to 20% or more.  Thus, reasonable, conservative 
budgeting is the most important thing at the preliminary stages.   
 
Table E.1 is a summary of the present worth associated with each of the three 
alternatives and includes O&M costs, capital costs, salvage value, and computed 
present worth costs.  For the construction estimates provided in the appendix, each line 
item was also assigned a salvage value.  For items that have no obvious salvage value, 
no value was given.  For most other items, a value of 25% of the capital cost was 
estimated.  For items such as land the salvage value was estimated to be the same as 
the initial cost. 
 

Table E.1 

Present Worth Summary for Alternatives  

Alternative 
Present 
Worth of 

O&M Costs 

Capital 
Costs 

Salvage 
Value 

Total 
Present 

Worth Cost 

Alternative 2 - Dual 
Distribution System w/ 
Smaller Membrane Filtration 
System 

$1,680,000 $1,083,000 $159,000 $2,604,000 

Alternative 3 - Utilize 
Existing Distribution System 
w/ Two New Ground Water 
Wells 

$450,000 $277,000 $45,000 $682,000 

Alternative 5 – Combination 
Surface Water & Ground 
Water w/ Dual Distribution 
System 

$500,000 $937,000 $133,000 $1,304,000 
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F - SELECTED ALTERNATIVE DESRIPTION AND 

IMPLEMENTATION METHODS 

 

Selected Alternative   

Alternative 5 is the selected alternative contingent on the availability of funding for this 
level of capital expenses.  The proposed improvements resulting from this alternative 
will include drilling two new groundwater wells and constructing a new small diameter 
distribution system for potable water.  The existing surface water source and distribution 
system will continue to be utilized for non-potable water purposes including irrigation 
and livestock watering. Appendix A provides a map of the proposed improvements and 
the area of impact. 
 
The proposed project will provide two new groundwater wells.  Several locations for the 
wells have been considered as shown on the project maps.  Initial investigations 
indicate that the wells could be approximately 500 feet in depth and be constructed to 
provide 55 gpm for domestic only water supply.  These requirements will be evaluated 
and modified during preliminary engineering.   
 
Based on past project experience and discussions with DEQ representatives, it is 
anticipated that the well water may be left untreated.  Groundwater sources throughout 
Idaho are reliably of good quality. 
 
A new 20,000 gallon storage reservoir will be installed for the new domestic water 
system.  The final location of the storage reservoir has not yet been determined, but 
tentative planning indicates that it could be placed next to the existing backwash tank 
which is located on property already owned by the District. 
 
The routing of the distribution system will not be determined until the preliminary 
engineering phase.  However, approximations using the existing system location have 
been made in order to develop piping size and lengths and generate cost estimates.  
Table 8.1 provides the planning estimates for the distribution system lines. 
 

Table F.1 

Estimated Distribution System Piping 

Pipe Material & Diameter Length (LF) 
HDPE Water Main, 1-1/2" 8,190 

HDPE Water Main, 2" 5,415 
HDPE Water Main, 3" 20,120 
C 900 PVC Water Main, 4" 4,360 
C 900 PVC Water Main, 6" 3,275 
HDPE Service Lines, 1-1/2" 2,000 

 



 
   
Clearwater Water District - Water System Study Addendum  26 
April 20, 2012 

Included in this alternate are flushing hydrants installed at the end of each of the five 
dead end mains.  Meters in meter pits would also be required for all service 
connections. 
 
As mentioned, the existing surface water source and distribution system would continue 
to be used for irrigation and livestock purposes.  Treatment would not be required, but 
an option with this alternative is to re-plumb the existing Yardney roughing filters for 
reuse in basic treatment.  During times of high turbidity in the source water, the filters 
will remove some particulate materials which could decrease maintenance issues within 
the existing distribution piping. 
 
The advantages and disadvantages of alternative 5 are listed below. 
 
Advantages 

• A complete new distribution system for domestic is included. 

• Leakage concerns would be addressed and compliance with the DEQ 15% 
unaccounted water criteria could be met. 

• Utilizing a high quality groundwater supply would likely eliminate the need for 
treatment. 

• Operational complexity would be minimized. 

• Regulatory complexity and compliance issues would be minimized. 

• The quantity of groundwater supply would be minimized thus increasing the 
probability that the available supply would be sufficient to meet the District’s 
needs. 

• The District should be able to maintain their surface water right. 

• Leakage and breaks on the existing piping network would be less critical since it 
would serve only non-domestic demands. 
 

Disadvantages 

• The capital cost is significantly higher than alternative 3. 

• There is some risk that the groundwater quantity or quality may not be as 
expected.  Some costs will need to be incurred in order to verify both quantity 
and quality. 

• Water rights would need to be secured for the new groundwater system. 

• The District would have more piping infrastructure to maintain (domestic and 
non-domestic) 
 

Public Participation   

A public meeting was held with members of the Water District on January 21, 2012 in 
order to present all alternatives and the engineer’s recommendation for alternative 5.  
Survey questionnaires were provided at the meeting and were collected during the 
following 14-day comment period.  At the end of the comment period, the 
questionnaires were reviewed and discussed by the Water District Board and then a 
formal decision was made at a scheduled Board meeting to approve the engineering 
recommendation.   
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Appendix F provides the following public involvement documentation: 

• Advertisement for public meeting published in the Idaho County Free Press 

• Public mailer sent to residents of the Clearwater Water District prior to the public 
meeting 

• Sign in sheet from the public meeting 

• Outline of presentation from the public meeting 

• Survey questionnaires with comments 

• Meeting minutes of District meeting documenting official selection of engineer’s 
recommended alternative 

 

Potential Funding Sources 

The 2005 Water System Study listed the following potential methods for financing 
system improvements: 

• Funds on Hand 

• Sale of Revenue Bonds 

• Sale of General Obligation Bonds 

• Utility Local Improvements Districts (LID) 

• USDA Rural Development (RD) Grants or Loans 

• State of Idaho Department of Environmental Quality (DEQ) Grants or Loans 

• Water Resources Board (WRB) 

• Community Development Block Grant (CDBG) 
 
Currently, an offer has been extended by Idaho DEQ for a 0% 30-year loan, with 
possible loan forgiveness.  This is an opportunity that will greatly benefit the District.  In 
addition, the District will pursue CDBG grant money to supplement the project cost.  The 
following is the anticipated funding sources: 
 
 DEQ Share (loan) $520,000 
 CDBG Share (grant) $400,000 
 Clearwater Water District Share $  17,000 
 Total Funding $937,000 
 
The current user rate is approximately $70 per month.  The anticipated monthly 
increase for acquiring the DEQ loan and completing the project is $30 per month.  
There would not be an increase in monthly operation or maintenance costs.  This will 
result in user charges of approximate $100 per month. 
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Implementation 

A proposed implementation schedule is provided in Table F.3. 
 

Table F.3 

Implementation Schedule 

Task Completion Date 
1. Submit Draft Report to CWWD December 2011 
2. First Public Hearing on Draft Report January 2012 
3. Final Report April 2012 

4. DEQ Review April - May 2012 
5. Bon Election May 2012 
6. Finalized and Submit Environmental Documents June 2012 
7. Grant and Loan Applications June 2012 
8. Funding secured June 2012 
9. Begin Engineering Design July 2012 

10. Drill Test Wells July 2012 
11. Preliminary Construction Plans and Specifications 

Complete 
November 2012 

12. Agency Comments on Construction Plans and 
Specifications 

December 2013 

13. DEQ Approval of Plans and Specifications January 2013 
14. Final Construction Plans and Specifications 

Complete 
February 2013 

15. Advertise For Construction Bids March 2013 
16. Award Construction Contract April 2013 

17. Begin Construction May 2013 
18. Construction Complete July 2013 
19. One-Year Warranty Inspection July 2014 
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ALTERNATIVE 1  -  SURFACE WATER SOURCE

 Continue to utilize Wall Creek for water supply, both for domestic and

irrigation/livestock purposes.

 Construct "large scale" membrane filtration treatment system to treat both domestic

and irrigation/livestock water supply.

 Continue to use existing distribution system for domestic and irrigation/livestock

purposes.

ALTERNATIVE 3  -  GROUND WATER SOURCE

 Drill two deep (high production) wells for water supply, both for domestic and

irrigation/livestock purposes.

 Continue to use existing distribution system for irrigation/livestock water supply.

 Surface water source and treatment plant will no longer be required.

SINGLE (EXISTING) DISTRIBUTION SYSTEM ALTERNATIVES
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ALTERNATIVE 2  -  SURFACE WATER SOURCE

 Continue to utilize Wall Creek for water supply, both for domestic and

irrigation/livestock purposes.

 Construct "small scale" membrane filtration system for treatment of domestic only

water supply.

 Construct new small diameter distribution system for domestic only water supply.

 Continue to use existing distribution system for irrigation/livestock water supply.

ALTERNATIVE 4  -  GROUND WATER SOURCE

 Drill two deep (high production) wells for water supply, both for domestic and

irrigation/livestock purposes.

 Construct new small diameter distribution system for domestic only water supply.

 Continue to use existing distribution system for irrigation/livestock water supply.

 Surface water source and treatment plant will no longer be required.

ALTERNATIVE 5  -  COMBINATION SURFACE AND GROUND WATER SOURCES

 Drill two lower production wells for domestic only water supply.

 Construct new small diameter distribution system for domestic only water supply.

 Continue to utilize Wall Creek for irrigation/livestock water supply.

 Existing treatment plant will no longer be required, but may be utilized for minimal

treatment of irrigation/livestock surface water supply.

 Continue to use existing distribution system for irrigation/livestock water supply.

DUAL DISTRIBUTION SYSTEM ALTERNATIVES
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 DRILL TWO NEW GROUNDWATER WELLS FOR DOMESTIC ONLY WATER SUPPLY

 CONTINUE TO USE WALL CREEK SURFACE WATER FOR NON-DOMESTIC WATER

SUPPLY (IRRIGATION/LIVESTOCK)

 CONSTRUCT SMALL DIAMETER DISTRIBUTION SYSTEM FOR DOMESTIC ONLY

WATER SUPPLY

 CONTINUE TO USE EXISTING DISTRIBUTION SYSTEM FOR NON-DOMESTIC WATER

SUPPLY (IRRIGATION/LIVESTOCK)

PROPOSED IMPROVEMENTS

AREA OF

POTENTIAL

IMPACT
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Violations 

**Please note: some of these violations may have been resolved and/or returned to compliance. 
Please click on the violation to view more information on its compliance status. 

Group Violations  

Total Number of Records Fetched = 7  

Individual Violations  

Water System No. : ID2250011 Federal Type : C 
Water System Name : CLEARWATER WATER DIST State Type : C 
Principal County 

Served :
IDAHO Primary Source : SW 

Status : A Activity Date : 01-01-1974

Violation 
No.

Status
Violation 

Type
Violation Name

Analyte 
Group 
Code

Analyte Group 
Name

Water 
System 

Facility State 
Asgn ID

Water System 
Facility Name

2009-
6529

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

ZDBP 
DBP - TTHM 
AND HAA5 

T2250011DS1
DISTRIBUTION 
SYSTEM

2009-
5952

V 03
MONITORING, 

ROUTINE MAJOR ZARS ARSENIC (1005) E0005483T
WALL CREEK 
TREATMENT

2007-
4889

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

ZDBP 
DBP - TTHM 
AND HAA5 

T2250011DS1
DISTRIBUTION 
SYSTEM

2005-
3806

V 03
MONITORING, 

ROUTINE MAJOR VOCS VOCS - GROUP E0005483 WALL CREEK

2005-
4130

V 03
MONITORING, 

ROUTINE MAJOR ZNO3 NITRATE E0005483 WALL CREEK

2005-
4250

V 03
MONITORING, 

ROUTINE MAJOR ZARS ARSENIC (1005) E0005483 WALL CREEK

2002-
1183

V 03
MONITORING, 

ROUTINE MAJOR ZNO3 NITRATE E0005483 WALL CREEK

Violation 
No.

Status
Violation 

Type
Violation Name

Analyte 
Code

Analyte Name

Water 
System 

Facility State 
Asgn ID

Water System 
Facility Name

2012-
32408

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32398

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32399

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32400

V 76

PUBLIC NOTICE 
RULE NOT 

LINKED 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32401

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
MONITORING, 

ROUTINE WALL CREEK 
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32402
V 38

(IESWTR/LT1), 
MINOR

0100 TURBIDITY E0005483T
TREATMENT

2011-
32403

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32404

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32405

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32406

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32407

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32396

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32397

V 02 MCL, AVERAGE 2950 TTHM T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32387

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32388

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32389

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32390

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32391

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32392

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32393

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32394

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32395

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32385

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32386

V 02 MCL, AVERAGE 2950 TTHM T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32374

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2011-
32378

V 52
FOLLOW-UP OR 
ROUTINE TAP 

M/R (LCR)
5000 LEAD & COPPER RULE T2250011DS1

DISTRIBUTION 
SYSTEM
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2011-
32379

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32380

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32381

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MINOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32382

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32383

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32384

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32373

V 02 MCL, AVERAGE 2950 TTHM T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32371

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32372

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2011-
32364

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2011-
32365

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2010-
32362

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2010-
32363

V 75
PUBLIC NOTICE 

RULE LINKED TO 
VIOLATION

7500 PUBLIC NOTICE null null

2010-
32355

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2010-
32356

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32357

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32358

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32359

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32360

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32361

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010- MONTHLY COMB. WALL CREEK 
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32347
V 41

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
TREATMENT

2010-
32348

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32349

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32350

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32351

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32352

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32353

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32354

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32341

V 23
MONITORING 

(TCR), ROUTINE 
MAJOR

3100 COLIFORM (TCR) null null

2010-
32342

V 36
MONITORING, 

RTN/RPT MAJOR 
(SWTR-FILTER)

0999 CHLORINE T2250011DS1
DISTRIBUTION 
SYSTEM

2010-
32344

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32336

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32337

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32338

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32339

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2010-
32340

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32327

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32328

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

SINGLE COMB. 
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2009-
32329

V 41
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32330

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32331

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32332

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32333

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32334

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32335

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32322

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY null null

2009-
32323

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY null null

2009-
32324

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

null null

2009-
32313

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32314

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32315

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32317

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32318

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32321

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32310

V SS SPECIAL SAMPLE 0800 LT2ESWTR null null

2009-
32209

V SS SPECIAL SAMPLE 0800 LT2ESWTR null null

2009-
32309

V SS SPECIAL SAMPLE 0800 LT2ESWTR null null

2009-
31609

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM
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2009-
31709

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31809

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31909

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
32009

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31409

V SS SPECIAL SAMPLE 0800 LT2ESWTR null null

2009-
31509

V SS SPECIAL SAMPLE 0800 LT2ESWTR null null

2009-
30809

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
30909

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31009

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31109

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31209

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2009-
31309

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29908

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2008-
30008

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30108

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30208

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30308

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30408

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30508

V 38
MONITORING, 

ROUTINE 
(IESWTR/LT1), 

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT
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MAJOR

2008-
30608

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
30708

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29408

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29508

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29608

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29708

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29808

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28608

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28708

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28808

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28908

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
29008

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28408

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2008-
28508

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
27407

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
27507

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
27707

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
V 41 SINGLE COMB. 

FILTER 
0100 TURBIDITY E0005483T

WALL CREEK 
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27807 EFFLUENT 
(SWTR)

TREATMENT

2007-
28007

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
28207

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY null null

2007-
28307

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY null null

2007-
26707

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26807

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26907

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
27007

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
27107

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26207

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26307

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26407

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26507

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
26607

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
25707

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483 WALL CREEK

2007-
25807

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483 WALL CREEK

2007-
24907

V 02 MCL, AVERAGE 2456
TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2007-
25407

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2007-
25507

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006- V 22 MCL (TCR), 3100 COLIFORM (TCR) null null
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24806 MONTHLY

2006-
24206

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24306

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24406

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24506

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24606

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24706

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
24006

V 38

MONITORING, 
ROUTINE 

(IESWTR/LT1), 
MAJOR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
23406

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
23506

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
22906

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
23006

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
23106

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2006-
23306

V 01
MCL, SINGLE 

SAMPLE
2950 TTHM T2250011DS1

DISTRIBUTION 
SYSTEM

2005-
22205

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
22305

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
22405

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
22505

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
22605

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
V 41 SINGLE COMB. 

FILTER 
0100 TURBIDITY E0005483T

WALL CREEK 
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22705 EFFLUENT 
(SWTR)

TREATMENT

2005-
22105

V 22
MCL (TCR), 
MONTHLY

3100 COLIFORM (TCR) null null

2005-
21605

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
21705

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
21805

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
21905

V 41
MONTHLY COMB. 

FILTER 
EFFLUENT (SWTR

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
22005

V 41

SINGLE COMB. 
FILTER 

EFFLUENT 
(SWTR)

0100 TURBIDITY E0005483T
WALL CREEK 
TREATMENT

2005-
21305

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

0999 CHLORINE T2250011DS1
DISTRIBUTION 
SYSTEM

2005-
21405

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

0999 CHLORINE T2250011DS1
DISTRIBUTION 
SYSTEM

2005-
21505

V 27
MONITORING, 

ROUTINE (DBP), 
MAJOR

0999 CHLORINE T2250011DS1
DISTRIBUTION 
SYSTEM

2005-
18705

V 52
FOLLOW-UP OR 
ROUTINE TAP 

M/R (LCR)
5000 LEAD & COPPER RULE null null

2005-
21105

V 01
MCL, SINGLE 

SAMPLE
2456

TOTAL HALOACETIC 
ACIDS (HAA5) 

T2250011DS1
DISTRIBUTION 
SYSTEM

2005-
21205

V 01
MCL, SINGLE 

SAMPLE
2950 TTHM T2250011DS1

DISTRIBUTION 
SYSTEM

2000-700 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-800 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-900 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1000

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1100

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1200

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1300

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1400

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

2000-
1500

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null
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1999-
2599

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
2699

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
2799

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
2899

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
2999

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3099

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3199

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3299

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3399

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3499

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3599

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1999-
3699

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-498 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-598 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-698 V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
1698

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
1798

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
1898

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
1998

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
2098

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
2198

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998- RES DISINFECT 
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2298
V 41

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
2398

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1998-
2498

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5397

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5497

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5597

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5697

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5797

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5897

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
5997

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
6097

V 24
MONITORING 

(TCR), ROUTINE 
MINOR

3100 COLIFORM (TCR) null null

1997-
6197

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
6297

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
6397

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
6497

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1997-
6597

V 24
MONITORING 

(TCR), ROUTINE 
MINOR

3100 COLIFORM (TCR) null null

1997-
6697

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
8696

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
8796

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
8896

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
8996

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9096

V 41 RES DISINFECT 
CONCENTRATION 

0200 SWTR null null
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(SWTR)

1996-
9196

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9296

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9396

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9496

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9596

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9896

V 03
MONITORING, 

ROUTINE MAJOR
2990 BENZENE E0005483 WALL CREEK

1996-
9996

V 03
MONITORING, 

ROUTINE MAJOR
2982

CARBON 
TETRACHLORIDE 

E0005483 WALL CREEK

1996-
10096

V 03
MONITORING, 

ROUTINE MAJOR
2977 1,1-DICHLOROETHYLENE E0005483 WALL CREEK

1996-
10196

V 03
MONITORING, 

ROUTINE MAJOR
2380

CIS-1,2-
DICHLOROETHYLENE 

E0005483 WALL CREEK

1996-
10296

V 03
MONITORING, 

ROUTINE MAJOR
2979

TRANS-1,2-
DICHLOROETHYLENE 

E0005483 WALL CREEK

1996-
10396

V 03
MONITORING, 

ROUTINE MAJOR
2980 1,2-DICHLOROETHANE E0005483 WALL CREEK

1996-
10496

V 03
MONITORING, 

ROUTINE MAJOR
2983 1,2-DICHLOROPROPANE E0005483 WALL CREEK

1996-
10596

V 03
MONITORING, 

ROUTINE MAJOR
2968 O-DICHLOROBENZENE E0005483 WALL CREEK

1996-
10696

V 03
MONITORING, 

ROUTINE MAJOR
2969 P-DICHLOROBENZENE E0005483 WALL CREEK

1996-
10796

V 03
MONITORING, 

ROUTINE MAJOR
2992 ETHYLBENZENE E0005483 WALL CREEK

1996-
10896

V 03
MONITORING, 

ROUTINE MAJOR
2989 CHLOROBENZENE E0005483 WALL CREEK

1996-
10996

V 03
MONITORING, 

ROUTINE MAJOR
2996 STYRENE E0005483 WALL CREEK

1996-
11096

V 03
MONITORING, 

ROUTINE MAJOR
2987 TETRACHLOROETHYLENE E0005483 WALL CREEK

1996-
11196

V 03
MONITORING, 

ROUTINE MAJOR
2981 1,1,1-TRICHLOROETHANE E0005483 WALL CREEK

1996-
11296

V 03
MONITORING, 

ROUTINE MAJOR
2984 TRICHLOROETHYLENE E0005483 WALL CREEK

1996-
11396

V 03
MONITORING, 

ROUTINE MAJOR
2991 TOLUENE E0005483 WALL CREEK

1996-
11496

V 03
MONITORING, 

ROUTINE MAJOR
2955 XYLENES, TOTAL E0005483 WALL CREEK

1996-
9696

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1996-
9796

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
3895

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
3995

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
V 41 RES DISINFECT 

CONCENTRATION 
0200 SWTR null null
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4095 (SWTR)

1995-
4195

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4295

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4395

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4495

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4595

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4695

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4795

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4895

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1995-
4995

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
6794

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
6894

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
6994

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7094

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7194

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7294

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7394

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7494

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7594

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7694

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7794

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1994-
7894

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null
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1993-
5093

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1993-
5193

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1993-
5293

V 41
RES DISINFECT 

CONCENTRATION 
(SWTR)

0200 SWTR null null

1987-
13587

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1987-
18387

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1986-
15386

V 02 MCL, AVERAGE 0100 TURBIDITY null null

1986-
15286

V 02 MCL, AVERAGE 0100 TURBIDITY null null

1986-
14886

V 02 MCL, AVERAGE 0100 TURBIDITY null null

1986-
14786

V 02 MCL, AVERAGE 0100 TURBIDITY null null

1986-
14686

V 02 MCL, AVERAGE 0100 TURBIDITY null null

1985-
15585

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1985-
13885

V 03
MONITORING, 

ROUTINE MAJOR
0100 TURBIDITY null null

1985-
13785

V 03
MONITORING, 

ROUTINE MAJOR
0100 TURBIDITY null null

1985-
13685

V 03
MONITORING, 

ROUTINE MAJOR
0100 TURBIDITY null null

1984-
18084

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
18284

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1984-
17984

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
18184

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1984-
17884

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
17484

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
17784

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1984-
17384

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
17684

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1984-
17284

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
17584

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1984-
17084

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
17184

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1984-
16984

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
16884

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
16784

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984- MONITORING, 
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16484 V 03 ROUTINE MAJOR 3000 COLIFORM (PRE-TCR) null null
1984-
16684

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
16584

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1984-
16384

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1983-
16283

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
15783

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1983-
16183

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
15483

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1983-
16083

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
15083

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1983-
14983

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1983-
15183

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1983-
14383

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
14283

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
14583

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1983-
14183

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
14483

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1983-
14083

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1983-
3783

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1983-
13983

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1982-
15882

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1982-
15682

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1982-
15982

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1982-282 V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1982-
8082

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1982-382 V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1981-181 V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1981-
11781

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1981-
7981

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1981-
11681

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1981-
11581

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1981-
8581

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1981-
V 03

MONITORING, 
3000 COLIFORM (PRE-TCR) null null
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Total Number of Records Fetched = 354  

8381 ROUTINE MAJOR
1981-
8281

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1980-
12980

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
13480

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1980-
12880

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
13380

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1980-
12780

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
8480

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1980-
12680

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
12580

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
12480

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
12380

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
8180

V 03
MONITORING, 

ROUTINE MAJOR
3000 COLIFORM (PRE-TCR) null null

1980-
12280

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
13280

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1980-
12180

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
12080

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
13180

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null

1980-
11980

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
11880

V 03
MONITORING, 

ROUTINE MINOR
0100 TURBIDITY null null

1980-
13080

V 02 MCL, AVERAGE 3000 COLIFORM (PRE-TCR) null null
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Appendix C – Water Quality Data 
 



























 
 
 
 
 
 
 
 
 

Appendix D – WaterCAD Model 
 



Scenario:  Existing - Average Day Demand (45 gpm)
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Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/28/2012

Bentley WaterCAD V8i (SELECTseries 1)
[08.11.01.32]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterL11-017 Clearwater Existing.wtg



FlexTable: Pipe Table (L11-017 Clearwater Existing.wtg)

Current Time:  0.000 hours

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams 
C

MaterialDiameter
(in)

Length (User 
Defined)
(ft)

Has User 
Defined Length?

Length (Scaled)
(ft)

Label

0.240.900120.0
1-1/4" Galvanized 
steel

1.2500.00False1,953.32P-6

0.240.900120.0
1-1/4" Galvanized 
steel

1.2500.00False1,164.45P-8

0.240.900120.0
1-1/4" Galvanized 
steel

1.2500.00False3,092.76P-9

0.373.600120.02" Galvanized steel2.0000.00False626.32P-39

0.181.800120.02" Galvanized steel2.0000.00False2,631.27P-20

0.555.401120.02" Galvanized steel2.0000.00False2,156.88P-24

0.373.597120.02" Galvanized steel2.0000.00False1,816.36P-38

15.32150.000120.02" Galvanized steel2.00010.00True417.18P-55

0.464.501120.02" Galvanized steel2.0000.00False2,802.19P-42

0.464.500120.02" Galvanized steel2.0000.00False2,613.20P-43

0.464.503120.02" Galvanized steel2.0000.00False5,556.29P-44

0.464.500120.02" Galvanized steel2.0000.00False1,572.20P-45

3.94154.500120.04" PVC4.000930.77True1,095.87P-41

3.94154.500120.04" PVC4.0001,918.83True2,259.19P-46

0.145.403120.04" PVC4.0002,448.56True2,539.60P-16

0.259.903120.04" PVC4.0002,340.44True2,427.46P-15

3.83150.000120.04" PVC4.0002,831.26True3,302.45P-54

0.4438.704120.06" PVC6.0001,507.01True1,387.24P-2

0.3631.502120.06" PVC6.0002,205.52True2,030.24P-36

0.2118.903120.06" PVC6.000725.00True757.69P-10

1.75154.500120.06" PVC6.0006,728.00True5,743.85P-48

0.4640.504120.06" PVC6.00012.39True135.58P-51

0.3631.500120.06" PVC6.00020.48True18.85P-37

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

3/14/2012

Bentley WaterCAD V8i (SELECTseries 1)
[08.11.01.32]Bentley Systems, Inc.  Haestad Methods Solution CenterL11-017 Clearwater Existing.wtg



FlexTable: Junction Table (L11-017 Clearwater Existing.wtg)

Current Time:  0.000 hours

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

3.12,827.200.900<Collection: 1 items>2,820.00J-2

77.82,826.881.800<Collection: 2 items>2,647.00J-3

111.02,826.579.000<Collection: 1 items>2,570.00J-4

90.02,819.984.500<Collection: 1 items>2,612.00J-5

184.02,820.322.700<Collection: 1 items>2,395.00J-6

183.42,819.840.900<Collection: 1 items>2,396.00J-7

157.12,819.050.900<Collection: 1 items>2,456.00J-8

75.52,826.400.900<Collection: 1 items>2,652.00J-9

199.42,824.851.800<Collection: 1 items>2,364.00J-10

119.62,826.539.000<Collection: 1 items>2,550.00J-11

133.32,826.150.900<Collection: 1 items>2,518.00J-12

160.62,826.244.500<Collection: 1 items>2,455.00J-13

127.33,145.194.500<Collection: 1 items>2,851.00J-14

180.12,825.251.800<Collection: 1 items>2,409.00J-15

59.02,824.410.900<Collection: 1 items>2,688.00J-16

38.03,200.790.000<Collection: 0 items>3,113.00J-18

135.13,163.350.000<Collection: 0 items>2,851.00J-19

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

3/14/2012

Bentley WaterCAD V8i (SELECTseries 1)
[08.11.01.32]Bentley Systems, Inc.  Haestad Methods Solution CenterL11-017 Clearwater Existing.wtg



Scenario:  Existing - Maximum Day Demand (77 gpm)
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Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/28/2012

Bentley WaterCAD V8i (SELECTseries 1)
[08.11.01.32]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterL11-017 Clearwater Existing.wtg



FlexTable: Pipe Table (L11-017 Clearwater Existing.wtg)

Current Time:  0.000 hours

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams 
C

MaterialDiameter
(in)

Length (User 
Defined)
(ft)

Has User 
Defined Length?

Length (Scaled)
(ft)

Label

0.401.540120.0
1-1/4" Galvanized 
steel

1.2500.00False1,953.32P-6

0.401.540120.0
1-1/4" Galvanized 
steel

1.2500.00False1,164.45P-8

0.401.540120.0
1-1/4" Galvanized 
steel

1.2500.00False3,092.76P-9

0.636.160120.02" Galvanized steel2.0000.00False626.32P-39

0.313.080120.02" Galvanized steel2.0000.00False2,631.27P-20

0.949.243120.02" Galvanized steel2.0000.00False2,156.88P-24

0.636.161120.02" Galvanized steel2.0000.00False1,816.36P-38

15.32150.000120.02" Galvanized steel2.00010.00True417.18P-55

0.797.703120.02" Galvanized steel2.0000.00False2,802.19P-42

0.797.700120.02" Galvanized steel2.0000.00False2,613.20P-43

0.797.702120.02" Galvanized steel2.0000.00False5,556.29P-44

0.797.700120.02" Galvanized steel2.0000.00False1,572.20P-45

4.03157.700120.04" PVC4.000930.77True1,095.87P-41

4.03157.700120.04" PVC4.0001,918.83True2,259.19P-46

0.249.242120.04" PVC4.0002,448.56True2,539.60P-16

0.4316.942120.04" PVC4.0002,340.44True2,427.46P-15

3.83150.000120.04" PVC4.0002,831.26True3,302.45P-54

0.7566.227120.06" PVC6.0001,507.01True1,387.24P-2

0.6153.904120.06" PVC6.0002,205.52True2,030.24P-36

0.3732.342120.06" PVC6.000725.00True757.69P-10

1.79157.700120.06" PVC6.0006,728.00True5,743.85P-48

0.7969.307120.06" PVC6.00012.39True135.58P-51

0.6153.904120.06" PVC6.00020.48True18.85P-37
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FlexTable: Junction Table (L11-017 Clearwater Existing.wtg)

Current Time:  0.000 hours

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

3.12,827.191.540<Collection: 1 items>2,820.00J-2

77.62,826.343.080<Collection: 2 items>2,647.00J-3

110.52,825.4915.400<Collection: 1 items>2,570.00J-4

84.72,807.687.700<Collection: 1 items>2,612.00J-5

178.92,808.594.620<Collection: 1 items>2,395.00J-6

178.02,807.311.540<Collection: 1 items>2,396.00J-7

151.12,805.171.540<Collection: 1 items>2,456.00J-8

74.92,825.031.540<Collection: 1 items>2,652.00J-9

197.72,820.853.080<Collection: 1 items>2,364.00J-10

119.12,825.3815.400<Collection: 1 items>2,550.00J-11

132.52,824.361.540<Collection: 1 items>2,518.00J-12

159.92,824.627.700<Collection: 1 items>2,455.00J-13

126.03,142.347.700<Collection: 1 items>2,851.00J-14

178.62,821.913.080<Collection: 1 items>2,409.00J-15

57.02,819.661.540<Collection: 1 items>2,688.00J-16

37.73,200.080.000<Collection: 0 items>3,113.00J-18

134.23,161.200.000<Collection: 0 items>2,851.00J-19
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Scenario:  Ave Day Demand (12 gpm)
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FlexTable: Pipe Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams 
C

MaterialDiameter
(in)

Length (User 
Defined)
(ft)

Has User 
Defined Length?

Length (Scaled)
(ft)

Label

0.170.960120.01-1/2" HDPE DR111.5340.00False626.32P-39

0.080.480120.01-1/2" HDPE DR111.5340.00False2,631.27P-20

0.040.240120.01-1/2" HDPE DR111.5340.00False1,164.45P-8

0.170.960120.01-1/2" HDPE DR111.5340.00False1,816.36P-38

0.040.240120.01-1/2" HDPE DR111.5340.00False1,608.65P-48

0.040.240120.01-1/2" HDPE DR111.5340.00False344.71P-47

0.131.200120.02" HDPE DR111.9170.00False2,613.20P-43

0.131.200120.02" HDPE DR111.9170.00False2,802.19P-42

0.010.240120.03" HDPE DR112.8250.00False3,092.76P-9

0.275.280120.03" HDPE DR112.825725.00True757.69P-10

0.142.640120.03" HDPE DR112.8252,340.44True2,427.46P-15

0.071.440120.03" HDPE DR112.8252,448.56True2,539.60P-16

0.071.440120.03" HDPE DR112.8250.00False2,156.88P-24

0.448.640120.03" HDPE DR112.82520.48True18.85P-37

0.448.645120.03" HDPE DR112.8252,205.52True2,030.24P-36

0.061.200120.03" HDPE DR112.8250.00False5,556.29P-44

0.061.200120.03" HDPE DR112.8250.00False1,572.20P-45

0.3712.012120.04" HDPE DR113.6331,918.83True2,259.19P-46

0.3210.329120.04" HDPE DR113.6331,147.44True1,056.82P-49

0.3210.325120.04" HDPE DR113.633359.57True330.64P-50

0.3712.009120.04" HDPE DR113.633930.77True1,095.87P-41

0.2310.809120.05" HDPE DR114.3393,262.01True3,565.66P-34

0.2310.809120.05" HDPE DR114.33912.39True289.67P-35
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FlexTable: Junction Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

70.12,981.920.240<Collection: 1 items>2,820.00J-2

67.92,803.970.240<Collection: 1 items>2,647.00J-3

50.02,685.602.400<Collection: 1 items>2,570.00J-4

82.82,803.461.200<Collection: 1 items>2,612.00J-5

81.12,582.470.720<Collection: 1 items>2,395.00J-6

80.72,582.450.240<Collection: 1 items>2,396.00J-7

54.72,582.460.240<Collection: 1 items>2,456.00J-8

89.02,857.780.240<Collection: 1 items>2,652.00J-9

72.02,530.380.480<Collection: 1 items>2,364.00J-10

74.22,685.452.640<Collection: 2 items>2,514.00J-11

72.42,685.270.240<Collection: 1 items>2,518.00J-12

99.62,685.321.200<Collection: 1 items>2,455.00J-13

53.72,982.231.200<Collection: 1 items>2,858.00J-14

52.62,530.500.480<Collection: 1 items>2,409.00J-15

50.22,803.930.240<Collection: 1 items>2,688.00J-16

95.52,803.690.000<Collection: 0 items>2,583.00J-17

70.12,981.920.000<Collection: 0 items>2,820.00J-18
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FlexTable: PRV Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Pressure (To)
(psi)

Pressure (From)
(psi)

Headloss
(ft)

Flow
(gpm)

Pressure Setting 
(Initial)
(psi)

Hydraulic Grade 
Setting (Initial)

(ft)

Diameter 
(Valve)
(in)

Elevation
(ft)

Label

50.0100.7117.248.64550.02,685.523.0002,570.00PRV-6

50.0116.9154.680.96050.02,530.521.5002,415.00PRV-7

40.0106.3153.2912.01240.02,982.424.0002,890.00PRV-8

40.084.5102.711.20040.02,582.423.0002,490.00PRV-10

25.078.7124.110.24025.02,857.761.5002,800.00PRV-11

45.0121.9177.6310.32945.02,803.974.0002,700.00PRV-12
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Scenario:  Max Inst. Demand (150 gpm)
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FlexTable: Pipe Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams 
C

MaterialDiameter
(in)

Length (User 
Defined)
(ft)

Has User 
Defined Length?

Length (Scaled)
(ft)

Label

2.0812.000120.01-1/2" HDPE DR111.5340.00False626.32P-39

1.046.000120.01-1/2" HDPE DR111.5340.00False2,631.27P-20

0.523.000120.01-1/2" HDPE DR111.5340.00False1,164.45P-8

2.0812.000120.01-1/2" HDPE DR111.5340.00False1,816.36P-38

0.523.000120.01-1/2" HDPE DR111.5340.00False1,608.65P-48

0.523.000120.01-1/2" HDPE DR111.5340.00False344.71P-47

1.6715.000120.02" HDPE DR111.9170.00False2,613.20P-43

1.6715.000120.02" HDPE DR111.9170.00False2,802.19P-42

0.153.000120.03" HDPE DR112.8250.00False3,092.76P-9

3.3866.000120.03" HDPE DR112.825725.00True757.69P-10

1.6933.000120.03" HDPE DR112.8252,340.44True2,427.46P-15

0.9218.000120.03" HDPE DR112.8252,448.56True2,539.60P-16

0.9218.000120.03" HDPE DR112.8250.00False2,156.88P-24

5.53108.000120.03" HDPE DR112.82520.48True18.85P-37

5.53108.000120.03" HDPE DR112.8252,205.52True2,030.24P-36

0.7715.000120.03" HDPE DR112.8250.00False5,556.29P-44

0.7715.000120.03" HDPE DR112.8250.00False1,572.20P-45

4.64150.005120.04" HDPE DR113.6331,918.83True2,259.19P-46

3.99129.000120.04" HDPE DR113.6331,147.44True1,056.82P-49

3.99129.000120.04" HDPE DR113.633359.57True330.64P-50

4.64150.000120.04" HDPE DR113.633930.77True1,095.87P-41

2.93135.000120.05" HDPE DR114.3393,262.01True3,565.66P-34

2.93135.000120.05" HDPE DR114.33912.39True289.67P-35
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FlexTable: Junction Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

43.92,921.543.000<Collection: 1 items>2,820.00J-2

64.52,796.023.000<Collection: 1 items>2,647.00J-3

45.12,674.2630.000<Collection: 1 items>2,570.00J-4

55.92,741.1615.000<Collection: 1 items>2,612.00J-5

80.22,580.269.000<Collection: 1 items>2,395.00J-6

79.02,578.633.000<Collection: 1 items>2,396.00J-7

53.72,580.043.000<Collection: 1 items>2,456.00J-8

88.12,855.543.000<Collection: 1 items>2,652.00J-9

61.42,505.816.000<Collection: 1 items>2,364.00J-10

62.42,658.3333.000<Collection: 2 items>2,514.00J-11

52.52,639.243.000<Collection: 1 items>2,518.00J-12

81.82,644.0915.000<Collection: 1 items>2,455.00J-13

42.02,955.0115.000<Collection: 1 items>2,858.00J-14

47.72,519.156.000<Collection: 1 items>2,409.00J-15

44.92,791.753.000<Collection: 1 items>2,688.00J-16

79.02,765.570.000<Collection: 0 items>2,583.00J-17

44.02,921.660.000<Collection: 0 items>2,820.00J-18
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FlexTable: PRV Table (L11-017 Clearwater worst case.wtg)

Current Time:  0.000 hours

Pressure (To)
(psi)

Pressure (From)
(psi)

Headloss
(ft)

Flow
(gpm)

Pressure Setting 
(Initial)
(psi)

Hydraulic Grade 
Setting (Initial)

(ft)

Diameter 
(Valve)
(in)

Elevation
(ft)

Label

45.645.60.00108.00050.02,685.523.0002,570.00PRV-6

50.097.8110.4212.00050.02,530.521.5002,415.00PRV-7

40.082.197.18150.00540.02,982.424.0002,890.00PRV-8

40.061.248.9015.00040.02,582.423.0002,490.00PRV-10

25.052.463.253.00025.02,857.761.5002,800.00PRV-11

45.084.891.88129.00045.02,803.974.0002,700.00PRV-12
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Appendix E – Cost Estimates 
 
 



Description Quantity Unit Unit Cost Total  Cost

Mobilization for Distribution (5%) 1 LS $21,100 $21,100
HDPE Water Main, 1-1/2" 8,190 LF $3.00 $24,570 $6,143
HDPE Water Main, 2" 5,415 LF $3.25 $17,599 $4,400
HDPE Water Main, 3" 20,120 LF $6.00 $120,720 $30,180
C 900 PVC Water Main, 4" 4,360 LF $12.00 $52,320 $13,080
C 900 PVC Water Main, 6" 3,275 LF $15.00 $49,125 $12,281
Fittings 1,000 Lbs. $6.00 $6,000 $1,500
HDPE Service Lines, 1-1/2" 2,000 LF $3.00 $6,000 $1,500
Water Service Connection to Main 48 Ea $250 $12,000 $0
Curb Stop & Box 48 Ea $425 $20,400 $5,100
Meters w/ Meter Pits 48 Ea $1,125 $54,000 $13,500
Gate Valve & Box, 1-1/2" 2 Ea $350 $700 $175
Gate Valve & Box, 2" 2 Ea $400 $800 $200
Gate Valve & Box, 3" 6 Ea $450 $2,700 $675
Gate Valve & Box, 4" 4 Ea $500 $2,000 $500
Gate Valve & Box, 6" 4 Ea $600 $2,400 $600
Air Relief Valves 6 Ea $250 $1,500 $375
Filling Station Hydrants 10 Ea $850 $8,500 $2,125
Pressure Reducing Valve 6 Ea $5,000 $30,000 $7,500
Utility Crossings 1 LS $5,000 $5,000 $0
Surface Restoration 1 LS $5,000 $5,000 $1,250

$442,000 Subtotal $101,100
Mobilization for Tank (5%) 1 LS $2,300 $2,300
New Storage Tank 1 LS $30,000 $30,000 $7,500
Tank Foundation 1 LS $3,000 $3,000 $750
Control & Level Wiring to Tank Site 1 LS $5,000 $5,000 $1,250
Transmission Main 100 LF $15.00 $1,500 $375
Fittings 500 Lbs. $6.00 $3,000 $750
Valve & Plumbing 1 Ea $1,500 $1,500 $375
Connection to Existing Main 1 Ea $1,200 $1,200 $300
Surface Restoration 1 LS $1,000 $1,000 $250

$48,500 Subtotal $11,550
Mobilization Treatment System(5%) 1 LS $9,200 $9,200
Membrane System 2 Ea $60,000 $120,000 $30,000
Electric/Building Modifications 1 LS $40,000 $40,000 $10,000
Backup Power Generator 1 LS $6,000 $6,000 $1,500
Sanitary Survey Deficiencies 1 LS $2,500 $2,500 $625
Piping Modifications 1 LS $15,000 $15,000 $3,750

$193,000 Subtotal $45,875
$102,525
$786,000 $159,000

$78,600
$55,020
$39,300

$78,600
$10,000
$15,000
$20,000

$1,083,000

Subtotal Tank Costs

Subtotal Treatment  System Costs

Total Construction Estimate

Total ( rounded to nearest 1000)
Pilot Study

Design Engineering (10%)
Construction Services (7%)

Admin Services (5%)

Total Salvage 

Value Costs

Legal Services
Property Acquisition

Grant Writing & Admin Services (10%)

Salvage Value

Clearwater Water District
Alternative 2 - Dual Distribution System with Smaller Membrane Filtration System 

Preliminary Cost Estimate

Contingency (15%)

Subtotal Distribution System Costs



Description Quantity Unit Unit Cost Total  Cost

Costs from Well Report*
    Construction 1 LS $137,000 $137,000 $28,000
    Engineering & Legal 1 LS $70,000 $70,000

$207,000 Subtotal $28,000

Additional Items
    Sanitary Survey Deficiencies 1 LS $10,000 $10,000 $2,500
    Backup Power Generator 1 LS $3,000 $3,000 $750
    Meters w/ Meter Pits 48 Ea $1,125 $54,000 $13,500
    Additional Mobilization (5%) $3,350

$70,350 Subtotal $16,750

$277,000
Total Salvage 

Value Costs $45,000Total (rounded to nearest 1000)

* Costs for wells were taken from Wyatt & Associates 2010 Ground Water Assessment.

Subtotal Well Costs*

Subtotal Additional Items

Clearwater Water District
Alternative 3 – Utilize Existing Distribution System with Two New Ground Water Wells

Preliminary Cost Estimate
Salvage Value



Description Quantity Unit Unit Cost Total  Cost

Mobilization for Distribution (5%) 1 LS $21,100 $21,100
HDPE Water Main, 1-1/2" 8,190 LF $3.00 $24,570 $6,143
HDPE Water Main, 2" 5,415 LF $3.25 $17,599 $4,400
HDPE Water Main, 3" 20,120 LF $6.00 $120,720 $30,180
C 900 PVC Water Main, 4" 4,360 LF $12.00 $52,320 $13,080
C 900 PVC Water Main, 6" 3,275 LF $15.00 $49,125 $12,281
Fittings 1,000 Lbs. $6.00 $6,000 $1,500
HDPE Service Lines, 1-1/2" 2,000 LF $3.00 $6,000 $1,500
Water Service Connection to Main 48 Ea $250 $12,000 $0
Curb Stop & Box 48 Ea $425 $20,400 $5,100
Meters w/ Meter Pits 48 Ea $1,125 $54,000 $13,500
Gate Valve & Box, 1-1/2" 2 Ea $350 $700 $175
Gate Valve & Box, 2" 2 Ea $400 $800 $200
Gate Valve & Box, 3" 6 Ea $450 $2,700 $675
Gate Valve & Box, 4" 4 Ea $500 $2,000 $500
Gate Valve & Box, 6" 4 Ea $600 $2,400 $600
Air Relief Valves 6 Ea $250 $1,500 $375
Filling Station Hydrants 10 Ea $850 $8,500 $2,125
Pressure Reducing Valve 6 Ea $5,000 $30,000 $7,500
Utility Crossings 1 LS $5,000 $5,000 $0
Surface Restoration 1 LS $5,000 $5,000 $1,250

$442,000 Subtotal $101,100

Mobilization for Tank (5%) 1 LS $2,300 $2,300
New Storage Tank 1 LS $30,000 $30,000 $7,500
Tank Foundation 1 LS $3,000 $3,000 $750
Control & Level Wiring to Tank Site 1 LS $5,000 $5,000 $1,250
Transmission Main 100 LF $15.00 $1,500 $375
Fittings 500 Lbs. $6.00 $3,000 $750
Valve & Plumbing 1 Ea $1,500 $1,500 $375
Surface Restoration 1 LS $1,000 $1,000 $250

$47,300 Subtotal $11,250
Mobilization for Wells (5%) 1 LS $4,500 $4,500
Drill Two Wells (500'each) 2 Ea $20,000 $40,000 $10,000
Install 55 gpm Pump 2 Ea $12,500 $25,000 $6,250
Electrical & Installation 2 Ea $3,000 $6,000 $1,500
Backup Power Generator 1 LS $3,000 $3,000 $750
Connect to System 2 Ea $2,500 $5,000
Small Building 1 Ea $10,000 $10,000 $2,500
Add Chlorination to Well 2 Ea $2,500 $5,000
Initial Water Testing 2 Ea $6,500 $13,000

$111,500 Subtotal $21,000
$600,800

$90,120
$690,920 $133,000

$69,092
$48,364
$34,546
$69,092
$10,000
$15,000

$937,000

* Costs for wells were taken from Wyatt & Associates 2010 Ground Water Assessment and modified slightly to account for shallower 

drilling depths for this alternative. 

Subtotal Distribution System Costs

Design Engineering (10%)
Construction Services (7%)

Admin Services (5%)

Legal Services
Grant Writing & Admin Services (10%)

Total Salvage 

Value Costs

Contingency (15%)
Total Construction Estimate

Property Acquisition
Total ( rounded to nearest 1000)

Clearwater Water District
Alternative 5 – Combination Surface Water & Ground Water w/ Dual Distribution System 

Preliminary Cost Estimate
Salvage Value

Subtotal  Well Costs

Subtotal Tank Costs

Total (Distribution, Tank, & Well)



Description Quantity Unit Unit Cost Total Cost

Administrative Costs LS $4,300 

Operation Costs LS $18,500 

Line Costs/Repairs LS $5,000 

Personnel Costs 150 Hr $30 $4,500 

Prof. Services LS $500 

Additional Electric 120,000 Kw-hr $0.10 $12,000 

Electric Demand Charges LS $4,000 

Annual Membrane Cost LS $9,000 

LS $22,850 

Pre Filter Cartridges 2 Each $360 $720 

Water Testing LS $3,500 

$84,870 

Interest Rate = 0.04
$1,680,000

Description Quantity Unit Unit Cost Total Cost

Administrative Costs LS $4,300 

Operation Costs LS $7,500 

Line Costs/Repairs LS $5,000 

Personnel Costs 75 Hr $30 $2,250 

Prof. Services LS $500 

Electric 20,000 Kw-hr $0.10 $2,000 

Water Testing LS $1,200 

$22,750 

Interest Rate = 0.04
$450,000

Description Quantity Unit Unit Cost Total Cost

Administrative Costs LS $4,300 

Operation Costs LS $10,000 

Line Costs/Repairs LS $5,000 

Personnel Costs 75 Hr $30 $2,250 

Prof. Services LS $500 

Additional Electric 20,000 Kw-hr $0.10 $2,000 

Water Testing LS $1,200 

$25,250 

Interest Rate = 0.04
$500,000

Clearwater Water District
Operation & Maintenance Costs

Chemicals (includes chlorination pellets)

Present Worth for 40 Years @ 4.0%

Total Annual Operating & Maintenance Costs

Alternate 5 - Combination Surface Water & Ground Water w/ Dual Distribution System

Total Annual Operating & Maintenance Costs

Present Worth for 40 Years @ 4.0%

Alternate 2 - Dual Distribution System w/ Smaller Membrane System 

Alternate 3 - Existing Distribution System w/ Two Ground Water Wells 

Total Annual Operating & Maintenance Costs

Present Worth for 40 Years @ 4.0%



 
 
 
 
 
 
 
 
 

Appendix F – Public Involvement Documentation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DRAFT PREFERRED ALTERNATIVE 
PUBLIC MEETING  
 
NOTICE IS HEREBY GIVEN: Members of the Clearwater Water District and interested 
community members are invited to attend a public meeting for the presentation and discussion of 
the draft Preferred Alternative for the Clearwater Water District - Water System Study 
Addendum on Saturday, January 21, 2012 at 1:00 p.m. at the Clearwater Grange Hall.  
 
This draft has been developed by TD&H Engineering, at the request of the Clearwater Water 
District Board, for the purpose of evaluating and providing recommended improvements to the 
District’s existing water distribution and treatment system.  This draft will be available for 
viewing at the public meeting. 
 
The public comment period is January 4, 2012 to February 4, 2012. Written comments may be 
submitted by: comment cards available at the public meeting; USPS at P.O. Box 314, Stites, ID 
83552; or email at clearwaterwaterdist@gmail.com. 
 
Special accommodations or alternative formats for non-English speaking persons and persons 
with disabilities will be available, upon request, by contacting the Water District at (208) 926-
4278 or TD&H Engineering at (208)746-0938 by email at least five (5) days prior to the 
scheduled meeting. 
Dated: this 27th day of December 2011 
/s/ LYLE SMITH 
Chairman, Board of Directors 
Clearwater Water District 
 
By: Heather Calkins 
TD&H Engineering 
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Clearwater Water District, Idaho

January 21, 2012

Surface Water 
Intake Structure

Existing Water System

Treatment Plant

40,000 Gallon 
Reservoir
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Why Do Anything, Anyway?

� Seasonal Failure to Meet Turbidity Requirements

� Disinfection Byproducts Exceed Maximum Allowable 

Levels

� Documented Excessive Leakage Levels

� Aging System = Constant Maintenance

Overview of Alternatives

Ground Water (Wells) Ground Water (Wells)

Surface Water

Single 
Distribution

Surface Water

Dual 
Distribution

Surface Water 
+

Ground Water
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Distribution System: Single vs. Dual
Single Dual

+ Already there (less initial 
cost)

+ Only one meter required

- Domestic and irrigation in 
same pipe (more water to 
treat)

- Same price for domestic and 
irrigation water

+ Less treated water (if 
treatment required) = less 
long term cost

+ More reliability for domestic 
water

- Twice as many meter readings 
(meters on domestic and 
irrigation)

- Higher up-front cost

Water Supply Options
Surface Water Ground Water

+ Already there (less initial 
cost)

+ Known commodity (you 
know how much water is 
available)

- Additional treatment is 
required (high cost)

- VERY stringent DEQ 
regulations

+ Good quality water requires 
no treatment

+ Less testing costs

+ Fewer regulations

- Actual production is 
unknown

- Requires additional property
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Single Distribution + Surface Water

� Requires additional treatment 
(larger membrane filter)

� Water meters required at each 
property

Evaluation of Alternatives

Dual Distribution + Surface Water

� Requires additional treatment 
(smaller membrane filter)

� Water meters required at each 
property for both domestic and 
irrigation supplies

Evaluation of Alternatives
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Single Distribution + Ground Water

� No treatment required (no surface 
water)

� Requires two new wells

� Water meters required at each 
property

Evaluation of Alternatives

Dual Distribution + Ground Water

� No treatment required (no surface 
water)

� Requires two new wells

� Water meters required at each 
property for both domestic and 
irrigation supplies

Evaluation of Alternatives
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Combined Supply

� No additional treatment required

� Requires two new wells

� Water meters required at each 
property for both domestic and 
irrigation supplies

Evaluation of Alternatives

Evaluation of Alternatives

Single Distribution + Surface Water

Dual Distribution + Surface Water

Single Distribution + Ground Water

Dual Distribution + Ground Water

Combined Supply

Engineer’s Recommendation
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Funding Options
� Existing District Funds

� Sale of Revenue Bonds

� Sale of General Obligation Bonds

� Create a Utility Local Improvement District (LID)

� USDA Rural Development (RD) Grants or Loans

� State of Idaho Dept. of Environmental Quality (DEQ) 
Grants or Loans

� Water Resources Board (WRB)

� Community Development Block Grant (CDBG)

The District has a pre-approved loan of $116,000 
through RD

Project Costs
Task Estimated Costs

Construction $529,000

Engineering & Inspection $132,000

Grant & Loan Administration $60,000

Bonds & Legal $10,000

Land Purchase $15,000

Subtotal $746,000

Contingency $72,000

Total Project Costs $818,000
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Project Funding

Funding Source Amount

Rural Development Loan (2.25% for 40 years) $205,000

Rural Development Grant $313,000

Idaho Community Block Grant $300,000

Total Funding $818,000

User Rates
Annual Debt Monthly Debt Monthly Per 

User Cost

Bond Repayment
(40 year loan)

$7,763.00 $646.92 $13.48

10% Debt Service $776.30 $64.69 $1.35

1st Year DEQ Water 
Testing

$1,275.00 $106.25 $2.21

Existing System O&M $20,000.00 $1,666.67 $34.72

New System O&M $20,000.00 $1,666.67 $34.72

Totals $49,287.40 $4,107.28 $86.48
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