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Authorization 

In February 2009, the Elk Bend Sewer District of Elk Bend, Idaho contracted with Keller 
Associates, Inc. to prepare a Wastewater Facilities Planning Study for the District’s wastewater 
collection and treatment systems.  The study was funded in part by a Wastewater System 
Planning Grant from the Idaho Department of Environmental Quality (WWG-329-2009-5).   
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CHAPTER 1 Executive Summary 

1.1 INTRODUCTION 

The Elk Bend Sewer District has undertaken this Wastewater Facilities Planning Study to 
provide an assessment of the condition of the wastewater collection, treatment and disposal 
systems; evaluate the capacity and ability to meet current and anticipated future regulatory 
requirements; identify system shortfalls, short-term and long-term system needs; and examine 
alternatives to address the identified system needs.  The District was awarded a Wastewater 
System Planning Grant from Idaho Department of Environmental Quality to fund one half of the 
cost of this Wastewater Facilities Planning Study.   

1.2 SYSTEM SUMMARY 

The Elk Bend and Steelhead Bend wastewater systems each utilize gravity flow collection 
systems with lift stations to collect and transport wastewater to centralized treatment facilities. 
The treatment facilities are extended aeration package treatment plants which were installed in 
the early 1970's. The package plants include an aeration basin, clarifier, and chlorine contact 
chamber (unused). The Elk Bend plant has been equipped with a secondary clarifier in the form 
of an underground septic tank prior to discharge. The treatment plants discharge to Large Soil 
Absorption Systems at each site.  

1.3 COMPLIANCE STATUS 

The Idaho Department of Environmental Quality responded to a complaint of sewage on the 
ground surface at the Elk Bend treatment plant in August of 2007. A Notice of Violation was 
issued on March 7, 2008 which included four violations of the Idaho Administrative Procedures 
Act (IDAPA) and outlined monetary penalties. The Notice of Violation extended the Elk Bend 
Sewer District the opportunity for a compliance conference to discuss the violations and enter 
into a consent order. As a result of this conference, held April 30, 2008, the IDEQ and the Elk 
Bend Sewer District entered a Consent Order on June 2, 2008.  
 
The Consent Order (Appendix G) includes provisions requiring the following actions from the 
Elk Bend Sewer District: 

a) Develop a Wastewater Facility Plan and Operating and Maintenance (O&M) Manual 
b) Respond to October 26, 2007 letter regarding “failed wastewater system response plan” 
c) Complete temporary drainfield repairs and submit report documenting repairs 
d) Develop a monitoring program for the WWTP and submit monthly monitoring reports 
e) Employ/contract a Responsible Charge Operator (RCO) and designate a Substitute RCO 
f) Develop and present a Financial Management Plan 

 
The following actions have been taken by the District to address the provisions of the Consent 
Order: 

a) This document comprises the Wastewater Facility Plan for the Elk Bend Sewer District. 
The District has on file a copy of the Operating and Maintenance Manual for the existing 
system.  

b) The District responded on June 4, 2008 to the DEQ letter of Oct. 26, 2007.  
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c) Temporary drainfield repairs at the Elk Bend LSAS were completed and reported to DEQ 
in the letter of June 4, 2008.  

d) Keller Associates assisted the District in developing a monitoring program for the 
WWTP and provided the District with a reporting form to use. Monthly monitoring 
reports have not been regularly submitted by the District. Reminder notices have been 
issued to the District from IDEQ regarding the reporting and monitoring requirements 
(second reminder – 3-29-12 included in Appendix G).  

e) The District has not, to date, addressed the requirement of hiring/contracting a licenced 
Responsible Charge Operator.  

f) The Capital Improvements Plan included in Chapter 9 of this document addresses, at least 
in part, the financial management plan requirement.  

1.4 SYSTEM DEFICIENCIES 

In general, the wastewater collection piping and manhole structures are in good condition. Lift 
station pumps, mechanical and electrical equipment need replacement, the wet well structures are 
in need of rehabilitation. The wastewater treatment plant equipment is severely debilitated and 
needs extensive rehabilitation or replacement. The Large Soil Absorption Systems are 
inadequately sized for the wastewater produced in the systems, particularly at Elk Bend.  

1.5 NEED FOR ACTION 

The Elk Bend Sewer District is faced with the consequences of the Consent Order in the 
immediate future. In longer term consideration, the District assets are at or nearing the end of 
their useful life and require considerable rehabilitation or replacement to provide continuing 
service to the District. The District is currently at risk of repeat violations of the Clean Water Act 
and Idaho Code. There is need for the District to act immediately to improve the wastewater 
collection, treatment and disposal systems to bring them into compliance with state and federal 
regulations and to enable the District to provide reliable wastewater treatment and disposal 
service in the future. 

1.6 PROPOSED IMPROVEMENTS 

The recommended improvement alternative developed in the course of this study includes the 
rehabilitation of the Elk Bend Lift Station #1 at Elk Horn Drive and the Steelhead Bend Lift 
Station with new pumps and electrical equipment, the construction of a connecting gravity sewer 
pipeline from the Elk Bend collection system to the Steelhead Bend collection system, 
construction of a recirculating gravel filter treatment plant at Steelhead Bend with capacity to 
treat the projected combined wastewater flows, and expansion of the current Large Soil 
Absorption System at Steelhead Bend for the disposal of wastewater. The total estimated cost for 
these improvements is $1,254,000.  

1.7 IMPLEMENTATION AND FUNDING 

The Elk Bend Sewer District has submitted a Letter of Interest for the Idaho Department of 
Environmental Quality State Revolving Fund (SRF) loan program. This program provides low 
interest loans for the construction of projects of this nature within Idaho. Additionally, the 
District intends to pursue other funding alternatives including USDA Rural Development and 
Idaho Community Development Block Grant. USDA RD offers loan/grant funding packages for 
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projects of this nature with grants typically up to 30% of the total project cost and low interest 
rates on the loan component. With the sponsorship of Lemhi County, the District would be 
eligible to apply for a Community Development Block Grant of up to $500,000. These grants are 
competitive and there is no guarantee of success.  
 
It is recommended that funding for these projects should be pursued immediately and the 
improvements implemented as funding is available. The total capital improvement cost to fund 
these projects is estimated to be $1,254,000. The District is currently funded as a Special Taxing 
District through the property taxes collected by the County. The taxing district currently provides 
funding equivalent to a user rate of approximately $18 per month. In addition to increasing the 
tax rate through the Special Taxing District, the Sewer District can implement user fees to assist 
in the repayment of loans to complete the proposed project. Without grant assistance, it is 
anticipated that the District would need to implement monthly user rates of approximately 
$46.33 per connection to fund the repayment of a loan. The exact amount of the increase is 
dependent on actual construction costs, grant and other funding assistance received, and the 
funding sources selected with projected values from $26 to $46 per connection per month. 
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CHAPTER 2 Introduction 

2.1 INTRODUCTION 

Elk Bend is a residential community located in the Salmon River canyon between Challis and 
Salmon, Idaho.  The community was developed in the 1970's currently includes four distinct 
sections.  The Elk Bend Sewer District provides wastewater collection and treatment to two of 
these sections, including Elk Bend and Steelhead Bend. Each of the systems includes wastewater 
collection piping networks and lift stations as well as aerated package wastewater treatment 
plants and subsurface large soil absorption systems. In recent years, the systems have begun to 
experience problems in achieving proper disposal of the wastewater with the occurrence of 
wastewater pooling on the surface above the disposal drainfield at Elk Bend.  
 
In 2008, the District completed the temporary replacement of the drainfield at Elk Bend. After 
the temporary replacement drain field was installed DEQ observed wastewater ponding on the 
surface of the drain field area in August and again in September of 2011. It is apparent that the 
temporary replacement drain field has failed. 
 

 
FIGURE 2-1 – LOCATION OF ELK BEND, ID 
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2.2 PURPOSE & NEED 

The purpose of this Wastewater Facilities Planning Study is to provide a comprehensive 
evaluation of the existing system and provide recommendations in order to meet current and 
future needs.  Specifically, the wastewater facilities planning study addresses the following 
issues: 
 

1) Evaluation of the existing collection and treatment systems for condition and capacity. 
2) Identification of potential future regulatory treatment and disposal requirements.  
3) Development of a 20 year capital improvement plan for the collection and treatment 

systems taking into consideration future growth and life expectancy of the individual 
system components. 

4) Providing opportunities for public involvement, education, and comment. 
5) Completing the IDEQ required environmental information document (EID). 

 
This project is needed to determine a solution path for the resolution of the wastewater 
collection, treatment and disposal issues faced by the Elk Bend Sewer District. On March 7, 
2008, the Elk Bend Sewer District was issued a Notice of Violation in response to a citizen 
complaint of raw sewage on the ground and subsequent site investigation by the Eastern Idaho 
Public Health District and the Idaho Department of Environmental Quality.  In June of 2008, a 
Consent Order was entered into between the Elk Bend Sewer District and the Idaho Department 
of Environmental Quality. A civil penalty was assessed in the Notice of Violation, which was 
waived on condition of compliance with the terms of the Consent Order.  One of the conditions 
of the Consent Order is the completion of this facility planning study. 

2.3 PLANNING AREA 

The planning area considered in this study includes the area served by the Elk Bend Sewer 
District at the communities of Elk Bend and Steelhead Bend in the Salmon River Canyon. The 
area considered lies within the walls of the Salmon River Canyon from Warm Springs Road on 
the south to the vicinity of Galena Grade, near the Steelhead Bend treatment facility on the north. 
The project planning area is depicted in Figure 2-2. 
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FIGURE 2-2 – PROJECT PLANNING AREA 

2.4 PLANNING OBJECTIVES 

This study addresses the following issues: 
 Develop estimates of future population, wastewater flows, and wastewater characteristics 

as a basis for evaluating the capacity of existing facilities to meet future needs, and for 
sizing future facilities as may be needed. 

 Evaluate the existing wastewater collection system, treatment plant, and disposal system 
to determine possible deficiencies and capacity limits. 

 Evaluate wastewater treatment and disposal alternatives to meet anticipated future growth 
and regulatory conditions. 

 Based on a thorough evaluation, choose the best apparent alternative to meet the 
District’s future needs based on cost and other key criteria. 

 Determine the cost per user and assist the District in identifying funding and developing a 
capital improvements plan for implementation of the best apparent alternative. 

 Summarize the above in a facilities planning document that will guide the District 
through a minimum of the next 20 years in meeting its wastewater collection, treatment, 
and disposal needs. 

 
The study first identifies applicable design criteria for the wastewater system, then considers 
existing conditions in the study area including environmental conditions. Then the study presents 
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an assessment of the current wastewater collection, treatment, and disposal systems with 
identified deficiencies. Anticipated future conditions are discussed and solution alternatives 
presented. The alternatives are screened and the best apparent alternative identified. A capital 
improvements plan is presented for the implementation of the best apparent alternative. 

2.5 ABBREVIATIONS 

The following abbreviations have been used in this report: 
 AC asbestos cement (pipe) 
 ACE Army Corps of Engineers 
 BOD5 five day biochemical oxygen demand 
 bgs below ground surface 
 CI cast iron (pipe) 
 CIP capital improvements plan 
 CMU concrete masonry unit 
 CWA Clean Water Act 
 DI ductile iron (pipe) 
 EBSD Elk Bend Sewer District 
 EDU equivalent dwelling unit 
 EID Environmental Information Document 
 EIPHD Eastern Idaho Public Health Department 
 EPA United States Environmental Protection Agency 
 FOG fats, oils & grease 
 fps feet per second 
 ft feet 
 gpcd gallons per capita per day 
 gpm gallons per minute 
 HDPE high density poly-ethylene 
 ICDBG Idaho Community Development Block Grant 
 IDAPA Idaho Administrative Procedures Act (Idaho Code) 
 IDEQ Idaho Department of Environmental Quality 
 IDFG Idaho Department of Fish & Game 
 IDWR Idaho Department of Water Resources 
 I/I infiltration and inflow 
 in inches 
 lb pound 
 lb/day pound per day 
 LSAS large soil absorption system 
 MGD million gallons per day 
 mg milligram 
 mg/L milligrams per liter 
 mL milliliter 
 MPN most probable number (as unit for total coliform bacteria) 
 N nitrogen 
 NEC National Electric Code 
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 NOV notice of violation 
 NPDES National Pollutant Discharge Elimination System 
 NRCS Natural Resource Conservation Service 
 NTU nephelometric turbidity unit 
 P phosphorus 
 pH standard measure of acidity or basicity 
 PVC polyvinyl chloride 
 RAS return activated sludge 
 RBC rotating biological contactor 
 RCO responsible charge operator 
 RCP reinforced concrete pipe 
 SBC submerged biological contactor 
 SBR sequencing batch reactor 
 SRCO substitute responsible charge operator 
 SRF state revolving fund 
 SU standard unit 
 TKN total kjeldahl nitrogen 
 TMDL total maximum daily load 
 TN total nitrogen 
 TP total phosphorus 
 TSS total suspended solids 
 USDA United States Department of Agriculture 
 USDA-RD USDA Rural Development 
 USFWS U.S. Fish and Wildlife Service 
 WRCC Western Regional Climate Center 
 WW wastewater 
 WWFPS wastewater facilities planning study 
 WWTP wastewater treatment plant 
 UV ultraviolet  
 μg/L microgram per liter 

2.6 DEFINITION OF TERMS 

 Aerobic requires the presence of oxygen for life 
 Anaerobic does not require the presence of oxygen for life 
 Anoxic without oxygen 
 BOD5  Biochemical Oxygen Demand – the quantity of oxygen required by 

microorganisms in the biochemical oxidation of organic matter during a 
five day period 

 I/I Infiltration and Inflow – groundwater and stormwater which enters a 
collection system 

 LSAS Large Soil Absorption System - a subsurface wastewater disposal system 
 TSS Total Suspended Solids – a measure of the particulate matter held in 

suspension 
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CHAPTER 3 Design Criteria 

3.1 WASTEWATER COLLECTION SYSTEM 

Wastewater collection system pipeline design is based on the estimated ultimate tributary 
population and the estimated maximum wastewater flows from the tributary population. The 
design of wastewater collection systems must adhere to requirements established in Idaho 
Wastewater Rules (IDAPA 58.01.16.430), including the following: 

 Gravity sewer mains must be a minimum of 8 inches in diameter.  Gravity sewer service 
lines must be a minimum of 4 inches in diameter. 

 Gravity wastewater lines must have sufficient slope and velocity to “self clean” or 
transport solids to the treatment facility. 

 Manholes should be installed at the end of each line, at changes in grade, size, or 
alignment, and at all intersections. 

 Sewer lines cannot be located in the same trench as potable water lines and must be a 
minimum of 10 ft away from potable water lines.  The design of sewer lines within 10 ft 
of potable water lines must be reviewed and approved by IDEQ. 

 Sewer lines must have at least 18 inches of vertical separation when crossing under 
potable water lines.  When the vertical separation is less than 18 inches the sewer line 
must be constructed with potable water class pipe for 10 ft on each side of the crossing. 

3.2 WASTEWATER PUMPING STATIONS 

Many issues must be considered in the design of wastewater pumping stations.  The design of 
wastewater pumping stations must adhere to requirements established in Idaho Wastewater Rules 
(IDAPA 58.01.16.440), including the following: 

 Construction materials must be selected that are appropriate for exposure to corrosive 
gases, greases, oils, and other constituents present in wastewater. 

 Pumps and controls must be selected based upon peak hourly flow  
 Each pumping station should include a method of measuring flow. 
 Emergency pumping capabilities are required for all new pumping stations and all 

existing stations undergoing modification or expansion. 
 Force mains must maintain a minimum cleansing velocity of 2 fps. 

3.3 WASTEWATER TREATMENT 

Design considerations regarding wastewater treatment plants should focus on meeting permit 
requirements, influent wastewater characteristics, and anticipated flows.  General Design criteria 
are found in the Idaho Wastewater Rules (IDAPA 58.01.16.450) and are briefly summarized 
below: 

 The WWTP design should have the ability to operate effectively within the range of 
expected waste characteristics and flows and meet discharge regulations as applicable. 

 Facilities must exist to isolate, remove, and drain unit processes from operation to 
facilitate maintenance and emergency repair without requiring complete plant shutdown. 

 Construction material must be appropriate for exposure to corrosive gases, greases, oils, 
and other common wastewater constituents. 
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 Alternate power supply sources must be available to allow continued plant operation 
during a power failure. 

 WWTP should include a laboratory for performing tests used for operational control.  
Plants that do not rely on laboratory data for operational controls are not required to have 
an onsite laboratory if an adequate off-site laboratory is available. 

3.4 REGULATIONS 

3.4.1 CLEAN WATER ACT 

The Federal Water Pollution Act was enacted in 1948 but completely revised in 1972 to 
become the Clean Water Act (CWA).  The CWA has two major parts.  Title II and VI 
provisions provide federal financial assistance for municipal sewage treatment plant 
construction.  The other major part is regulatory requirements that apply to industrial and 
municipal dischargers.  The Act is considered a technology-forcing statute because of the 
demands to achieve higher and higher levels of pollution control. 
 
Under the CWA certain responsibilities are delegated to the states where there is a 
federal-state cooperative relationship.  The federal government establishes standards 
while the states implement and enforce these standards.  Under the CWA all discharges 
into a water body must be authorized by a permit. 

3.4.2 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

The National Pollutant Discharge Elimination System (NPDES) is administered through 
qualified states or the federal government under the CWA.  NPDES Permits require 
municipal point source dischargers to reach receiving water quality goals.  Permits 
typically specify numerical effluent pollutant concentrations, and a deadline for 
compliance.  Permits are issued for five year periods and must be renewed to continue 
discharging.  Throughout the nation the EPA has issued water quality criteria for more 
than 115 pollutants including “priority pollutants.” 

3.4.3 REUSE OF MUNICIPAL WASTEWATER 

In conjunction with discharging wastewater to a receiving water body, beneficial reuse 
may be a practical method of disposing of WWTP effluent.  IDEQ is charged with 
monitoring and permitting wastewater reuse programs in the State of Idaho.  Rules that 
govern wastewater reuse are found in IDAPA 58.01.17 – Recycled Water Rules.  Five 
effluent classes are defined (A through E) for wastewater reuse.  Class A effluent is 
reclaimed municipal wastewater that may be used under specific conditions for irrigation, 
groundwater recharge, dust suppression, or other uses approved by IDEQ.  Class B 
effluent is reclaimed municipal wastewater that may come in direct contact with any 
edible raw food crop, irrigation of golf courses, parks, playgrounds, schoolyards, or toilet 
flushing at commercial or industrial sites.  Class C effluent may be used for irrigation of 
food crops where the reclaimed water does not come in direct contact with the edible 
food crop.  Class D effluent may be used to irrigate fodder, seed, or processed food crops.  
Class E effluent may be used to irrigate forested lands where public access is limited.  
Table 3-1 – Municipal Wastewater Reuse Classifications summarizes Class A and D 
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effluents.  Only these effluent classes are summarized here because they are most 
applicable to the City’s available disposal methods as discussed in Chapter 7. 

TABLE 3-1 – MUNICIPAL WASTEWATER REUSE CLASSIFICATIONS
1 

Classification Class A Class D 

Treatment 

Oxidized, clarified, and coagulated, with 
filtration approval requirements or treated 
by an equivalent process, plus nutrient 
removal requirements, adequately 
disinfected and tested. 

Oxidized and adequately disinfected 

Disinfection 
Total coliform does not exceed 2.2 
organisms per 100 mL 

Total coliform does not exceed 230 
organisms per 100 mL 

Uses 

May be used for residential irrigation at 
individual homes; groundwater recharge 
using surface spreading, seepage ponds, 
or other unlined surface water features, 
groundwater recharge using subsurface 
distribution; fire suppression from 
dedicated, marked hydrants; dust 
suppression at construction sites; toilet 
flushing at industrial and commercial sites, 
or Class B, C, D, or E uses.  

May be used to irrigate fodder, seed, or 
processed food crops; or Class E uses 

Access 
Restrictions 

Irrigated during periods of non-use Public access restricted 

Buffer 
Distances 

No effluent is allowed to be applied to 
surface waters in those circumstances 
when a NPDES Permits is required.  One 
hundred feet minimum to drinking water 
wells 

Site specific - No effluent is allowed to be 
applied to surface waters in those 
circumstances when a NPDES Permits is 
required. 

Grazing 
Grazing allowed only with approved 
grazing management plan 

Grazing not allowed 

 

3.4.4 SUBSURFACE WASTEWATER DISPOSAL 

Subsurface disposal of wastewater is considered a Nonpoint Discharge and is permitted 
under the Idaho Code (IDAPA 58.01.03 - Individual/Subsurface Sewage Disposal Rules). 
Disposal of wastewater flows larger than 2,500 gallons per day require the use of Large 
Soil Absorption Systems (LSAS). A site investigation concluding that the effluent will 
not adversely impact or harm the waters of the State may be required. An installation 
permit is required and the system must be designed by a licensed engineer specializing in 
environmental or sanitary engineering.  

 
Subsurface disposal requires the use of modules with a maximum size of 10,000 gallons 
per day. It is required that two disposal systems be installed, each sized to accept daily 
design flow and a replacement area equal to the size of one disposal system must be 
reserved. Soil depth, soil type, proximity surface water, groundwater movement and 
topography are all factors which impact the design of a LSAS.  

                                                 
1 IDAPA 58.01.17.600.08 
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CHAPTER 4 Existing Conditions 

4.1 PLANNING AREA 

The Elk Bend Sewer District serves Units #1 and #2 of Salmon River Estates.  The two units are 
referred to as Elk Bend and Steelhead Bend.  Each unit has a separate collection and treatment 
system. The project planning area included as part of this study includes Elk Bend and Steelhead 
Bend as shown in Figure 4-1 on the following page. 

4.2 POPULATION & DEMOGRAPHICS 

Elk Bend contains approximately 100 residences.  There are also a few small cabins, a 20 space 
RV park with showers and a small convenience store/restaurant. It is estimated that about 20-
30% of the residences are occupied throughout the year with higher seasonal occupancy 
seasonally. The average household size in Lemhi County per the 2010 Census is 2.2 persons per 
household. The Elk Bend system is estimated to serve approximately 60-75 people year round 
and up to 200 people at peak times.  
 
Steelhead Bend is located approximately 1-mile downriver of Elk Bend and contains 
approximately 38 residences, most of which are only seasonally occupied. It is estimated that 
approximately 20-26 people reside year round. The Steelhead Bend system is estimated to serve 
a peak of approximately 50 people. There are no commercial enterprises located at Steelhead 
Bend. 

4.3 STUDY AREA CHARACTERISTICS 

4.3.1 PHYSIOGRAPHY & TOPOGRAPHY 

Elk Bend is located in the Salmon River corridor between the Cities of Challis and 
Salmon.  The elevation is 4,345 ft above sea level and the immediate area is dominated 
by the mountains of the Salmon National Forest.  The planning area lies in the Salmon 
River Valley with mildly sloping topography in the river plain and slopes increasing to 
30-50% approaching the mountains in all directions.   

4.3.2 SOIL & GEOLOGY 

The soils found within the planning area consist of alluvial and colluvial deposits.  
Predominant soils in the Salmon River plain near Elk Bend include Bock-Bromaglin 
complex,  Milhi silt loam, Copperbasin cool-Redfish complex, as well as other silty, 
sandy, and gravelly loams.  The foothills surrounding the area include Zer gravelly loam, 
Calcids-Rubble Land-Rock outcrop complex, Dawtonia-Custco Association and other 
gravelly loams and rock.  Table 4-1 – Typical Soil Profiles in the Salmon Region 
contains typical profiles for some of these soils.  Appendix B contains a map and soil 
descriptions as found in the Soil Resource Report obtained from the NRCS web soil 
survey2.   

                                                 
2 Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil 
Survey. Available online at http://websoilsurvey.nrcs.usda.gov 
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The soil types found in Elk Bend are not classified as prime farmland.  Prime farmland 
does not have an impact in the planning study area.   

TABLE 4-1 – TYPICAL SOIL PROFILES IN THE SALMON REGION  

Classification 
Depth, 
inches Description 

Bock 0-18 Silt loam 
 18-48 Stratified fine sandy loam to gravelly loam 
 48-60 Very gravelly loamy sand 
Bromaglin 0-5 Silt loam 
 5-12 Very fine sandy loam 
 12-20 Sandy loam 
 20-60 Extremely gravelly loamy coarse sand 
Zer gravelly loam  0-5 Gravelly loam 
 5-14 Very gravelly loam 
 14-60 Extremely gravelly sandy loam 
Dawtonia  0-4 Gravelly loam 
 4-24 Very gravelly loam 
 24-60 Extremely gravelly loam 
Custco 0-17 Very gravelly loam 
 17-60 Stratified extremely gravelly loamy sand to  
  extremely gravelly sandy loam 
Copperbasin, cool 0-5 Very gravelly fine sandy loam 
 5-25 Extremely gravelly loamy sand 
 25-33 Extremely cobbly loamy sand 
 33-60 Extremely gravelly loamy coarse sand 
Redfish 0-3 Moderately decomposed plant material 
 3-8 Gravelly sandy loam 
 8-13 Very gravelly sandy loam 
 13-63 Extremely gravelly coarse sand 

 

4.3.3 CLIMATE 

The climate in Elk Bend is similar to adjacent communities.  Climate data for weather 
stations at Salmon and May, the closest weather monitoring stations, are found in Table 
4.2 - Climate Date for Salmon Idaho and Table 4-3 – Climate Data for May, Idaho. 
Climate data is summarized for each location to provide a general understanding of the 
prevalent climate near Elk Bend. Precipitation averages 9.91 inches in Salmon, ID and 
7.77 inches in May, ID per year of which about half falls during the summer months 
(May to August).  Annual snowfall averages 26.1 inches in Salmon and 19.2 inches in 
May, ID and the average freeze-free season in Salmon is 117 days at 32.5˚F. 
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TABLE 4-2 – CLIMATE DATA FOR SALMON, IDAHO
3 

Month Mean Temp, ˚F 
Precipitation, 
inches 

Snowfall, 
inches 

Evaporation4,5, 
Inches 

January 21.1 0.68 7.8 0.0 

February 27.6 0.45 3.8 0.0 

March 38.7 0.53 2.0 0.0 

April 46.8 0.77 1.0 0.0 

May 54.8 1.42 0.1 6.81 

June 62.5 1.41 0.0 8.39 

July 69.5 1.02 0.0 10.23 

August 67.8 0.80 0.0 8.73 

September 58.1 0.76 0.0 6.39 

October 46.1 0.59 0.1 0.0 

November 32.6 0.76 3.8 0.0 

December 22.2 0.72 7.5 0.0 

Annual 45.7 9.91 26.1 40.55 

 

TABLE 4-3 – CLIMATE DATA FOR MAY, IDAHO
6 

Month Mean Temp, ˚F 
Precipitation, 
inches 

Snowfall, 
inches 

Evaporation4,5, 
Inches 

January 18.7 0.43 5.0 0.0 

February 24.0 0.28 2.7 0.0 

March 34.8 0.31 2.0 0.0 

April 41.7 0.56 1.2 0.0 

May 50.6 1.24 0.4 6.81 

June 58..2 1.38 0.0 8.39 

July 65.4 0.7 0.0 10.23 

August 63.0 0.7 0.0 8.73 

September 54.6 0.74 0.0 6.39 

October 43.0 0.44 0.4 0.0 

November 29.1 0.5 2.5 0.0 

December 17.2 0.5 4.9 0.0 

Annual 40.2  7.77 19.2 40.55 

 

                                                 
3 Western Regional Climate Center, http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?idsalm 
4 Western Regional Climate Center, http://www.wrcc.dri.edu/htmlfiles/westevap.final.html#IDAHO - Mackay 
5 Pan evaporation measurements are not taken during the winter months, therefore “0.0” indicates that no 
measurement was taken. 
6 Western Regional Climate Center, http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?idmay 
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4.3.4 SURFACE & GROUNDWATER HYDROLOGY 

Elk Bend and the planning area lie within the Middle-Salmon-Panther IDWR planning 
basin.  This basin is administered by the Idaho Department of Water Resources Eastern 
Region office in Idaho Falls, ID.  The area does not contain a sole source aquifer.  
Surface water in the planning area is found in the Salmon River and Warm Springs 
Creek.  Surface waters near but not within the planning area include Iron Creek, Deer 
Creek and other small tributary streams to the Salmon River.   
 
The Salmon River originates to the southwest in the Sawtooth and Salmon River 
Mountains and the Sawtooth Valley and flows north through Elk Bend.  The Salmon 
River is a Federal protected wild and scenic river downstream of the City of Salmon.  
The River is an important resource for the community in supporting sportsmen and 
recreation.  The tourism generated by the River is a vital component of the local 
economy.    
 
Designated beneficial uses for the Salmon River in the planning area include domestic 
water supply, agricultural water supply, cold water biota, salmonid spawning, and 
primary contact recreation.  The main stem of the Salmon River is considered a migration 
corridor for sockeye and chinook salmon and steelhead trout.   
 
The Salmon River has a 125 mile segment of the main stem from North Fork to Long 
Tom Bar that is designated as a wild and scenic river (79 miles designated as wild and 46 
miles as recreational).  This portion of the river begins approximately 45 miles 
downstream of Elk Bend.  There are no wild and scenic rivers within the planning area. 
 
The Salmon River is a 303(d) listed water but does not currently have a Total Maximum 
Daily Load (TMDL) for the portion within the planning area.  More information 
regarding TMDLs and their significance to surface waters can be found at DEQ’s 
website7.   

4.3.5 FAUNA, FLORA AND NATURAL COMMUNITIES 

The Salmon River basin supports a wide diversity of animal and plant life. The river is a 
highly sought fishery which draws sportsmen for salmon and steelhead fishing. The 
mountains surrounding the Salmon River canyon are home to many species of large game 
including elk, deer, and bighorn sheep.  
 
Animals whose range extends into the study area that are included on the US Fish and 
Wildlife Service Threatened and Endangered Species list include the Canada Lynx and 
Bull Trout as threatened species, Grizzly Bear as an experimental population, Gray Wolf 
as a recovery species, and the North American Wolverine, Yellow-billed Cuckoo, and 
Greater Sage-grouse as candidate species.  The Whitebark Pine is also listed as a 
candidate plant species8.  

                                                 
7 http://www.deq.idaho.gov/water/data_reports/surface_water/tmdls/overview.cfm 
8 US Fish and Wildlife Service, Idaho Threatened and Endangered Species List 
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4.3.6 HOUSING, INDUSTRIAL AND COMMERCIAL DEVELOPMENT 

The majority of buildings within the project planning area are primary and secondary 
residences. There is a 20 space RV park, restaurant and convenience store. There are no 
industrial interests represented in the planning area. 

4.3.7 CULTURAL RESOURCES 

The Elk Bend area is part of the cultural and historic lands of the Shoshone-Bannock 
Tribes.  The rich Native American heritage of the region is an important part of the 
historic and cultural identity of the area. There are a number of mining claims in the 
surrounding hills, some of which may be of historic value.  
   
There are no historic places listed on the National Register of Historic Places in the 
planning area.    

4.3.8 UTILITY USE 

The Elk Bend area is served by Idaho Power and Century Link. Natural gas is not 
available. Water service is provided by local water districts.  

4.3.9 FLOODPLAINS 

The majority of the planning area lies within the 100 year floodplain as identified by the 
Federal Emergency Management Administration.  The low lying area along the Salmon 
River is categorized as flood zone A.  A Flood Insurance Rate Map (FIRM) for the Elk 
Bend area can be found in Appendix C.  

4.3.10 WETLANDS 

The Salmon River canyon is narrow and dominated by the river and former river channel 
areas. Many springs are found in the area which produce localized wetland areas.  
 

4.4 PUBLIC HEALTH AND ENVIRONMENTAL CONSIDERATIONS 

The Department of Environmental Quality conducted a site investigation at the Elk Bend Sewer 
District on August 31, 2007 in response to a citizen complaint of raw sewage on the ground.  
EIPHD and IDEQ subsequently conducted a site visit on October 10, 2007 in which the 
following determinations were made: 

o The wastewater treatment plant (WWTP) was not operating as designed 
o The WWTP was consistently bypassed 
o No monitoring was being performed 
o The WWTP was not in good repair 
o The operator was not currently licensed in accordance to State of Idaho requirements 

 
The Department of Environmental Quality issued a Notice of Violation to the Elk Bend Sewer 
District on March 7, 2008.  The Notice of Violation included a civil penalty. The Idaho 
Department of Environmental Quality held a compliance conference with representatives of the 
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Elk Bend Sewer District on April 30, 2008.  EBSD and the Idaho Department of Environmental 
Quality entered into a Consent Order effective June 2, 20089.   
 
The Elk Bend Sewer District implemented a drain field rehabilitation project in 2008. According 
to documents submitted by the District to IDEQ in 2008, the existing drainfield was removed, 
the soil excavated, stockpiled, and treated with lime. New fill was placed including a layered 
system of 2” drain rock, sewer sand, and 3/8-inch pea gravel with a geotextile and soil cap. The 
intended purpose of the temporary drain field was to improve disposal operation during the 
evaluation of the system and development and implementation of an acceptable treatment and 
disposal system. In August and September of 2010 IDEQ observed raw sewage ponding on the 
surface at the Elk Bend LSAS, indicating that the drain field rehabilitation has failed. 
 
The assessment of the Elk Bend Sewer District wastewater collection and treatment systems, the 
recommendations, and capital improvements plan presented in this Wastewater Facilities 
Planning Study are intended to address some items outlined in the consent order.  The 
implementation of a plan of action to alleviate the public health and environmental concerns 
related to the disposal of wastewater at Elk Bend is of high importance to the Eastern Idaho 
Public Health District, Idaho Department of Environmental Quality, the Elk Bend Sewer District 
and others.   

4.5 LAND USE & DEVELOPMENT 

The Salmon River Estates development was created in the 1970's with four units ultimately 
developed, Elk Bend, Steelhead Bend, Salmon River Meadows, and Salmon River Meadows 
Annex.  The Elk Bend Sewer District provides wastewater collection and treatment services to 
Units #1 and #2 of the development known as Salmon River Estates. Lots in Units #1 and #2 
(Elk Bend and Steelhead Bend) are primarily in the range of 0.1 to 0.25 acres.  Several of the 
residential sites include multiple lots. Elk Bend and Steelhead Bend are each less than 50% 
developed, even considering multiple lots for each residence. The majority of the residences are 
small cabins or mobile homes. 
 
There is a 20 space RV park at Elk Bend with a convenience store/cafe. There is also a 
restaurant located in Elk Bend that is currently closed. It has been reported that the restaurant is 
not equipped with a grease trap. It is recommended that the sewer district adopt a policy 
requiring grease traps for all restaurant facilities and work to ensure that one is installed if the 
restaurant returns to service. The community has a small emergency response building located 
at Elk Bend.  
 
Development in Elk Bend and Steelhead Bend proceeds at a fairly slow pace as reported by the 
residents. A few new residences may be constructed each year, but it was reported that there has 
never really been a booming growth period. The anticipation is that development will continue 
as it has been with a few new residences constructed each year, with many utilizing two or three 
of the small lots. In recent years there have been several residents leave the area for various 
reasons. As a result, very low growth is expected at Elk Bend for the foreseeable future.  

                                                 
9 EBSD - IDEQ Consent Order 
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4.6 DRINKING WATER SYSTEMS 

Elk Bend and Steelhead Bend are served by two water systems.  Elk Bend Water Company 
serves the Elk Bend area as Idaho Public Water System Number ID7300013. They operate four 
groundwater wells to serve approximately 94 service connections.  The system provides water 
service to business and residential customers.  Water services are unmetered and the system does 
not utilize storage. Connection fees are $1,500 with a $36/quarter user charge for full time 
residents and $18/quarter for part-time residents.  
   
Steelhead Bend Mutual Water Company serves the Steelhead Bend area as Idaho Public Water 
System Number ID 7300048. They operate a single groundwater well to provide approximately 
14 service connections.  Water services are unmetered and the system operates without storage. 
The water company charges a $1,500 connection fee and $37.50 every three months user charge.  

4.7 TECHNICAL, FINANCIAL AND MANAGERIAL CAPACITY 

The Elk Bend Sewer District is required by IDAPA 58.01.16.409 to demonstrate technical, 
financial and managerial capacity for the operation of the wastewater system. The Elk Bend 
Sewer District is managed by the District Board of Directors. The District employs Roger Lanni 
part time as the wastewater system operator. Mr. Lanni has many years of experience operating 
the system but is not currently licensed as a wastewater operator. The system will require a 
licensed operator on staff or by contract to satisfy the technical requirements for system 
operation. The system does not currently have a written emergency operation plan which should 
be developed and implemented. The WWFPS (this document) will provide a plan for 
improvements of infrastructure.  
 
The District is funded as a special taxing district of Lemhi County as discussed in Section 9.6 - 
Rate Analysis. The current taxing rate is sufficient to support the current level of operation and 
maintenance expense. Additional funding sources will be needed to support the implementation 
of the improvements recommended by this report.  
 
The technical capacity of the Elk Bend Sewer District is addressed throughout this report. The 
system currently needs significant infrastructure improvements to safely collect wastewater and 
meet the discharge standards and treatment requirements.  
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CHAPTER 5 Existing Facility Evaluation 

The Elk Bend Sewer District (EBSD) wastewater systems provide sanitary sewer service for the 
residents of Elk Bend and Steelhead Bend (Units #1 and #2 of Salmon River Estates).  The entire 
system was constructed in the 1970's.  EBSD operates two separate collection and treatment 
systems for the two units.  Collection system lines are primarily 8-inch gravity sewer lines with 
three lift stations.  The treatment systems are activated sludge package wastewater treatment 
plants.  The plants discharge effluent wastewater to Large Soil Absorption Systems (LSAS).   

5.1 WASTEWATER COLLECTION SYSTEMS 

5.1.1 ELK BEND 

The Elk Bend system is located at Elk Bend and includes the RV park and surrounding 
residences and businesses on both sides of the highway.  
 
The Elk Bend system contains approximately 17,200 feet of 8-inch and 4-inch transite 
collection system piping with 52 concrete manholes and several cleanouts.  Lift Station 
#1 is located at the termination of the Elk Bend collection system and pumps the 
collected wastewater to the Elk Bend treatment facility.  Lift Station #2 is located at Elk 
Horn Drive and Sage Way.  Lift Station #2 pumps wastewater collected from Elk Horn 
Drive, nearest the river, approximately 510 feet through a 4-inch pressure line to 
Antelope Drive. It has been reported to IDEQ by an Elk Bend resident that the manhole 
upstream from this lift station surcharges and overflows during power outages.     
 
Observation of several manholes, in 
August 2009, showed that manholes 
appear to be in good condition.  Signs of 
past manhole leaks are evident.  Leaking 
manholes were patched utilizing an 
applied cement product.  The leak repair 
has been successful according to the 
operator (See Figure 5-1).     
 
Evidence of infiltration and inflow (I/I) 
was not found during the evaluation of 
the collection system. The collection 
piping is located in close proximity to 
the Salmon River and may be below the 
groundwater level at certain locations 
under high groundwater conditions. Additionally, some manholes are located such that 
potential exists for inflow from stormwater runoff. 

5.1.2 STEELHEAD BEND 

Steelhead Bend is located approximately 1-mile downriver of Elk Bend. The Steelhead 
Bend system contains approximately 7,750 ft of 8-inch transite collection system piping 

FIGURE 5-1 - MANHOLE WITH SEALANT AT RINGS 
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with 21 concrete manholes and several cleanouts.  The Steelhead Bend system contains 
one lift station located at the terminus of the collection system.  The lift station pumps the 
collected wastewater through a 4-inch pipeline across the highway to the Steelhead Bend 
treatment facility.   
 
Observed manholes within the Steelhead Bend collection system appear to be in good 
condition and did not exhibit signs of infiltration. 
 
Evidence of infiltration and inflow (I/I) was not found during the evaluation of the 
collection system. The collection piping is located in close proximity to the Salmon River 
and may be below the groundwater level at certain locations under high groundwater 
conditions. Additionally, some manholes are located such that potential exists for inflow 
from stormwater runoff. 

5.1.3 LIFT STATIONS 

Lift stations were designed to have the pump characteristics shown in Table 5-1 - Lift 
Station Design Criteria.  The wet wells are 4-foot inside diameter standard manholes with 
a steel deck located approximately 4-feet from the bottom.  An 11"x15" manhole is cut 
through the cover plate.  Originally two Yeomans Duplex Model 834 heavy duty 4-inch 
screenless nonclog sewage ejecter pumps were mounted on the steel deck and pumped 
into the 4-inch ductile iron piping that exits the wall of the wet well and into the dry pit.  
The dry pit contains parallel 4-inch ductile iron lines from the lift station pumps each 
with a check valve and a gate valve.  Following the valves the two lines converge into a 
single 4-inch ductile iron line.  The four-inch line is AC pipe outside of the lift station pit.   

TABLE 5-1 - LIFT STATION DESIGN CRITERIA 

   Capacity  TDH  8" Pipe  4" Pipe   Top of  
Cover 
Plate 

Wet 
Well 

Design Capacities  gpm  ft  Invert In  Invert Out  Station  Elev.  Floor 

Elk Bend LS#1 –WWTP  60  20  32.68  35.3  39.0  34.5  30.0 

Elk Bend LS #2 –Elk Horn Dr.  30  10  43.0  45.8  50.0  45.0  40.5 

Steelhead Lift Station  40  20  7.36  10.8  15.0  10.0  5.5 

 
Each lift station is fenced with chain link fencing.  An open sided awning shelter over 
each lift station provides some protection from the weather.  The shelters are steel framed 
with metal roof sheeting (see Figure 5-2, Figure 5-3 and Figure 5-4). The lift stations are 
susceptible to freezing and should be equipped with proper concrete covers with gravity 
vents.  
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FIGURE 5-2 - LIFT STATION #1 – ELK BEND 

WWTP 
FIGURE 5-3 - LIFT STATION #2 – ELK HORN DRIVE 

 

FIGURE 5-4 - STEELHEAD BEND LIFT STATION  
 
 

All of the original lift station pumps have been replaced with Myers submersible pumps 
with a 50 gpm capacity.  The pumps have been lowered through a hole cut in the deck 
plate.  The new pumps connect to the old pipelines through 2” diameter flexible pipe that 
runs over the wall of the wet well and to a steel pipe that goes down into the dry pit to 
connect to the pipe after the control valves in the old pump lines (See Figure 5-5 and 
Figure 5-6).  Insulated plywood covers are onsite to cover the wet/dry pits to help avoid 
freezing in the winter months. These modifications which have been made to the lift 
stations did not receive design approval from IDEQ and are in violation of the wastewater 
rules.  
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FIGURE 5-5 - LIFT STATION #1 WET WELL FIGURE 5-6 - LIFT STATION #1 PIPING TO DRY PIT 

 
The wet and dry pit walls end 2-3 feet below the ground surface.  The upper section is 
surrounded with a CMU block wall three courses high.  The CMU walls show significant 
displacement from soil pressure at Lift Stations #1 & #2 (Figure 5-7, Figure 5-8, and 
Figure 5-10).  The concrete walls in the dry pit are bowed from soil pressure at Lift 
Station #2 (Figure 5-9).  CMU and concrete construction at Lift Station #3 appears to be 
in good condition.   
 

FIGURE 5-7 - LIFT STATION #1 CMU WALL FIGURE 5-8 - LIFT STATION #1 CMU WALL 
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FIGURE 5-9 - LIFT STATION #2 DRY PIT FIGURE 5-10 - LIFT STATION #2 CMU WALL 

 
The electrical panels for the lift stations are pole mounted and are under the shelters 
constructed over each lift station.  Each lift station has a hour meter and an event counter 
for the pumps.  Electrical wires run down the wet pit to the submerged pumps.  All 
electrical equipment and wiring appears aged (See Figure 5-11 through Figure 5-16).  A 
lift/suction pump is on hand, located at the Steelhead Lift Station (See Figure 5-17). The 
lift station electrical connections do not meet the National Electric Code (NEC). 
 

FIGURE 5-11 - LIFT STATION #1 ELECTRICAL FIGURE 5-12 - LIFT STATION #2 ELECTRICAL 
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FIGURE 5-13 – STEELHEAD LS ELECTRICAL FIGURE 5-14 - ELECTRICAL PANEL INTERIOR 

FIGURE 5-15 - LIFT STATION #2 ELECTRICAL FIGURE 5-16 - LIFT STATION #1 WIRING 

FIGURE 5-17 – LIFT/SUCTION PUMP FIGURE 5-18 - WATER TAP AT LIFT STATION #2 
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The lift stations are in poor condition.  Each lift station has a submersible pump with a 
temporary piping setup that does not satisfy the wastewater rules.  No redundant pumps 
are available.  Backup power is limited to one engine/pump unit for the three lift stations. 
The lift/suction pump is not an automatic backup and requires manual connection and 
startup to provide backup pumping.  The functionality of the valves is unknown as the 
valves have been unused for several years.  Electrical panels are rusted and poorly 
protected from dust, moisture, etc.  Electrical wiring is exposed and unprotected.  The 
masonry wall courses are bowed inward from soil pressure at Lift Stations #1 and #2.  
 
It was reported by the operator that each of the lift stations experience problems with 
large items clogging the pumps. Towels, mop heads and other debris are more than the 
pumps can handle. The suggestion of adding a screen or grinder pumps at each lift station 
was well received. 
 
Each of the lift stations requires rehabilitation or replacement to bring them into 
compliance with the wastewater rules, restore the structural integrity and provide the 
necessary reliability and safety.    

5.2 WASTEWATER TREATMENT 

The two systems served by the Elk Bend Sewer District utilize an aerated package plant for 
wastewater treatment.  The two package plants follow the same process, but are sized for slightly 
different flows.  The Elk Bend plant is sized to treat 22,000 gallons per day and the Steelhead 
Bend plant was sized for 15,000 gallons per day.  The systems are Clow Aer-o-Flo systems with 
aeration, clarification, and chlorine contact chambers.  Volumes for each section are shown in 
Table 5-2.  The treatment plant construction drawings can be found in Appendix D.   

TABLE 5-2 - CLOW AER-O-FLO PACKAGE PLANT DESCRIPTIONS 

   Design Flow  Aeration  Clarifier  Cl2 Contact  Blower 

Plant  gpd  gal  gal  gal  cfm  HP 

Steelhead Bend  15,000  15,000  2,500  625  75  3 

Elk Bend  22,000  22,000  3,667  930  110  5 

 
Flows in the Elk Bend and Steelhead Bend systems were estimated based on the lift station hour 
and event counters and estimated pump flow rates.  The Elk Bend system has an estimated 
average daily flow of 16,330 gallons per day and the Steelhead Bend system has an estimated 
average daily flow of 5,120 gallons per day.   

5.2.1 ELK BEND TREATMENT PLANT 

The Elk Bend package wastewater treatment plant is in very poor condition.  Rust is 
prevalent, roof trusses are degraded, roof sheeting is rusted and pieces are missing, the 
comminutors have been removed, a significant amounts of scum buildup is evident in the 
steel tanks.  Aerator blowers and motors are old and only one is in functional condition.  
Air piping above the water surface shows significant signs of corrosion.  The Return 
Activated Sludge (RAS) system does not operate optimally and only returns a portion of 
the settled solids from the clarifiers to the aeration basin.  The scum collection and return 
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system is inoperable.  The operator reports that once or twice per year, he pumps down 
the clarifier basin to remove the remaining settled sludge and scum into the overflow 
basin, applied chlorine and lime, and allowed the sludge to dry then shoveled it out and 
landfilled. This sludge disposal method does not meet the EPA 503 regulations for 
disposal of biosolids. The Elk Bend Sewer District has not followed a monitoring 
program for the treatment plants and no records of treatment are available.   
 

FIGURE 5-19 - ELK BEND WASTEWATER TREATMENT PLANT 

 
Treatment capability and performance of the treatment plant is very poor. It is shown that 
proper treatment is not occurring as indicated by the effluent sample results in Table 5-3 
and Table 5-4.  The treatment plant has not been able to nitrify ammonia as shown in the 
results of the TKN values. Built up sludge does not appear to have been removed from 
the plants for some time.  On Keller Associates’ visits to the plant, the aeration blowers 
were operating, but it has been reported by IDEQ that at inspections of the treatment 
plant the aeration system was not functioning. A temporary 1,000 gallon septic tank with 
a filter at the effluent end of the Elk Bend plant was installed in 2007.  The septic tank 
has significant amount of scum buildup.  The influent piping at the Elk Bend plant has 
been modified from the original construction.  The first few roof trusses near the inlet 
show signs of degradation resulting from wastewater splashing onto them as it enters the 
aeration vessel.   
 
Figure 5-20 to Figure 5-33 show components of the Elk Bend Wastewater Treatment 
Plant.   
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FIGURE 5-20 - NORTH END OF WWTP FIGURE 5-21 - INLET PIPING 

FIGURE 5-22 - AERATOR ACTIVE FIGURE 5-23 - SOUTH END OF WWTP 

FIGURE 5-24 - CLARIFIER BASIN FIGURE 5-25 - SCUM BUILDUP IN CLARIFIER 
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FIGURE 5-26 - FUNCTIONING BLOWER FIGURE 5-27 - AERATION 

FIGURE 5-28 - EFFLUENT & AERATOR PIPING FIGURE 5-29 - SEPTIC TANK WITH FILTER 

FIGURE 5-30 - ELK BEND DRAINFIELD FIGURE 5-31 - OVERFLOW POND 
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FIGURE 5-32 - WATER TAP (NEAR THE BOULDER) FIGURE 5-33 - CLIFF ABOVE WWTP 

 
The Elk Bend Wastewater Treatment Plant is located along a steep hillside.  Rock fall 
and rockslides are a concern at the plant.  No rock fall protection has been installed at the 
plant.   
 
The frost free hydrant located near the treatment equipment was relocated at the direction 
of the Idaho Department of Environmental Quality.  In the winter of 2009-2010 the 
hydrant froze and cracked.  Repair of the frost free hydrant has not yet been completed.   

5.2.2 STEELHEAD BEND TREATMENT PLANT 

The Steelhead Bend treatment plant has not experienced the same problems with the 
drainfield as the Elk Bend plant.  The plant is in slightly better condition than the Elk 
Bend treatment plant.  The roof appears to be in decent condition and the inlet piping has 
not been modified.  The comminutor has been removed.  Scum buildup was not as severe 
as the Elk Bend plant.  Corrosion of piping and rust on metal surfaces inside the tank is 
prevalent.  The Return Activated Sludge (RAS) system does not function fully as with the 
Elk Bend plant.  The operator performs the same pumping of the clarifier tank into the 
overflow basin, application of lime and chlorine, and removal of solids after drying as at 
the Elk Bend plant with solids landfilled. Again, it should be noted that this method of 
biosolids disposal does not comply with EPA 503 regulations. As with the Elk Bend plant 
the treatment performance is unknown.  Figure 5-34 to Figure 5-39 show components of 
the Steelhead Bend Wastewater Treatment System. 
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FIGURE 5-34 - STEELHEAD BEND PLANT - SOUTH FIGURE 5-35 - STEELHEAD BEND - NORTH 

FIGURE 5-36 - AERATION BASIN FIGURE 5-37 - BLOWER HOUSING 

FIGURE 5-38 - OVERFLOW BASIN FIGURE 5-39 - DRAINFIELD 

 

5.3 WASTEWATER FLOWS 

Wastewater flows were estimated on the basis of the hour meters on the lift station pumps in 
each of the collection systems.  Lift station hour meters were read and recorded by the system 
operator on a few days in 2009 and 2010 and on a weekly basis from August 1 to October 17, 
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2011.  The hours recorded were used to estimate flow on the basis of the estimated flow rate of 
the pumps of 50 gpm.  
 
The results indicate that the terminal lift station pump in the Elk Bend system pumps an average 
of 16,330 gallons per day. Winter months average approximately 10,000 gallons per day.  This 
equates to approximately 133 gallons per person per day (gpcd). Typical wastewater production 
is 80-120 gpcd. The Steelhead Bend system had an annual average of approximately 5,150 
gallons per day. Winter months average approximately 3,250 gallons per day, which equates to 
approximately 125 gpcd.   

5.4 WASTEWATER TREATMENT PLANT PERFORMANCE 

Per IDAPA 58.01.03, the Elk Bend Sewer District is responsible for the storing, treatment and 
disposal of wastewater produced within the system. Treatment proscribed is on the basis of 
technology and at a minimum would include the use of septic tanks with capacity equal to two 
times the average daily flow. Additionally, disposal of wastewater through large soil absorption 
systems must not result in adverse impact or harm to the waters of the State. Treatment above the 
levels achievable by typical septic tanks may be necessary to facilitate proper disposal of the 
wastewater. 
 
Wastewater samples were taken in June and July 2010 of influent and effluent wastewater at 
both treatment plants and on Sept. 28, 2011 at the Elk Bend plant. Results of the wastewater 
testing are shown in Table 5-3 and Table 5-4 below. These samples provide a spot check of the 
treatment performance which indicate that the treatment plant is not functioning properly and is 
not achieving proper treatment or nitrification as seen in the effluent TKN values. 
 

TABLE 5-3 - ELK BEND TREATMENT PLANT - WASTEWATER CHARACTERISTICS 

 

Elk Bend Treatment Plant - Wastewater Characteristics 
   6/1/2010  7/14/2010  9/28/2011 

Constituent  Influent  Effluent  % Removal  Influent Effluent  % Removal  Effluent 

BOD5  239  53  77.8%  44  26  40.9%  48 

TSS  229  74  67.7%  84  28  66.7%    

TN  21.2  26  ‐22.6%  19.5  14.1  27.7%  16.49 

TP  3.74  3.78  ‐1.1%  3.11  2.02  35.0%    

pH  7.27  7.26  0.1%  7.21  7.27  ‐0.8%    

Nitrate N  0.3  0.3  0.0%  0.3  0.3  0.0%  1 

TKN  21.2  26  ‐22.6%  19.5  14.1  27.7%  17.3 

FOG  17.4  8  54.0%  5.8  7.7  ‐32.8%    

Total Coliform     830,000  MPN/100mL     105,000  MPN/100mL    
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TABLE 5-4 - STEELHEAD BEND TREATMENT PLANT - WASTEWATER CHARACTERISTICS 

 

Steelhead Bend Treatment Plant - Wastewater Characteristics 
   6/1/2010  7/14/2010 

Constituent  Influent  Effluent  % Removal  Influent  Effluent  % Removal 

BOD5  310  36  88.4%  48  31  35.4% 

TSS  157  62  60.5%  18  39  ‐116.7% 

TN  19.4  40.1  ‐106.7%  15  22.6  ‐50.7% 

TP  2.55  5.31  ‐108.2%  3.94  3.94  0.0% 

pH  7.3  7.27  0.4%  7.26  7.6  ‐4.7% 

Nitrate N  0.3  0.3  0.0%  0.3  0.3  0.0% 

TKN  19.4  40.1  ‐106.7%  15  22.6  ‐50.7% 

FOG  18.1  16.6  8.3%  6.1  7.5  ‐23.0% 

Total Coliform     1,550,000  MPN/100mL     242,000  MPN/100mL 

 

5.5 WASTEWATER DISPOSAL 

The Elk Bend and Steelhead Bend wastewater systems each have large soil absorption systems 
for the disposal of wastewater. Wastewater ponding on the surface at the Elk Bend disposal field 
in 2007 was the precipitating factor for the Notice of Violation issued in 2008 and the subsequent 
Consent Order between the Elk Bend Sewer District and the Idaho Department of Environmental 
Quality. The Notice of Violation outlined four violations of IDAPA 58.01.03, 58.01.11 and 
58.01.16.  
 
On March 15, 2010, IDEQ and EPA received complaints regarding sewage on the ground 
adjacent to the lift station at Steelhead Bend and the Salmon River. IDEQ visited the site in 
response to the complaint and issued a letter to the Elk Bend Sewer District on March 18, 2010. 
The EPA Criminal Investigative Division investigated the incident and elected not to pursue 
further action because it was not evident that sewage had been illegally discharged to the river. 
The incident occurred when the lift station pump failed and the operator pumped the contents of 
the lift station wet well onto the ground to service the pump. IDEQ included in their letter of 
March 18, 2010 direction regarding the proper action in such circumstance, which would be to 
pump the wastewater into a contained vessel and properly dispose of it. 
 
A temporary drain field at the Elk Bend treatment plant was installed in 2007. The previous 
drainfield had become compromised with wastewater appearing on the ground surface. The 
previous piping and soil was removed and new fill and piping placed. At the time of this study, 
the placement of backfill and topsoil above the drainfield had not been completed. Wastewater 
ponding on the surface has been observed since the drainfield replacement, specifically in 
August and September of 2011.    
 
The LSAS at Elk Bend, the temporary replacement drainfield, is approximately 4,800 square 
feet. The estimated hydraulic application rate at the Elk Bend LSAS averages 3.5 gpd/sf with an 
estimated peak of 5.5 gpd/sf. This exceeds by far the hydraulic application rates proscribed by 
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the subsurface wastewater disposal rules (IDAPA 58.01.03) which provides for a maximum 
hydraulic application rate of 1.0 gpd/sf. Additionally, the LSAS at Elk Bend is located 
approximately 100 feet from the waters of the Salmon River, less than the required separation 
distance of 200 to 300 feet (depending on soil classification). The very close proximity to the 
surface water of the Salmon River coupled with the very high application rate of wastewater 
create a significant risk that the wastewater will enter the river in a short amount of time, creating 
environmental and safety concerns. Additionally, the LSAS is located within 50 feet of the 
property line, less than the required separation distance of 75 feet. 
 
The Steelhead Bend LSAS has an estimated average hydraulic application rate of 0.85 gpd/sf and 
estimated peak of 1.1 gpd/sf. The Steelhead Bend LSAS is located approximately 250 feet from 
the river and less than 50 feet from the property line along Highway 93.  
 
The large soil absorption systems at Elk Bend and Steelhead Bend do not conform to current 
rules for subsurface wastewater disposal (IDAPA 58.01.03 - Individual/Subsurface Sewage 
Disposal Rules). The systems do not have redundant disposal fields and are not rotated. Size of 
the subsurface disposal system at Elk Bend is not adequate for the volume of wastewater being 
discharged. Better understanding of the soil properties and groundwater movement in the area 
are necessary to quantify what measures would be required to bring the subsurface disposal 
systems into compliance with the regulations. 

5.6 FINANCIAL STATUS 

The Elk Bend Sewer District collects funds through a special taxing district administered by 
Lemhi County with property taxes. The tax levy is applied to properties within the District, Elk 
Bend Units #1 and #2, identified as code areas 6 and 7 by Lemhi County. The County has three 
other levies that apply to the area, School District 291, the County Library, and the Fire District.  
Lemhi County property tax rates for 2009 are shown in the following table.   

TABLE 5-5 - LEMHI COUNTY TAXES SUMMARY 

 
Lemhi County Taxes within Elk Bend Sewer District 

Lemhi County Tax Component Tax Rate 
Property Tax 0.003154644 
Elk Bend Sewer District Levy 0.002136696 
School District 291 Levy 0.000686466 
Library 0.000216098 
Fire  0.000873440 

Total 0.009014022 
 
The budget for fiscal year 2011 was $27,037 with a breakdown shown below in Table 5-6 - Elk 
Bend Sewer District 2011 Budget. With an estimated 125 total connections, the approximate user 
cost to fund the current budget is $18 per connection per month. Note that this is imprecise as 
property taxes vary among the connected users and properties which are not connected to the 
system still contribute through the property tax assessment.   
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TABLE 5-6 - ELK BEND SEWER DISTRICT 2011 BUDGET 

 
Elk Bend Sewer District General Fund Budget ‐ 2011 

Revenues:    

Estimated Elk Bend Sewer Levy: 

    $                                21,037  

Estimated Interest & Delinquent Taxes 

    $                                  6,000  

    $                                27,037  

Expenditures:    

Payroll   $                                10,525  

Payroll Taxes   $                                  1,200  

Utilities   $                                  2,900  

Chemicals & Tests   $                                  5,708  

Insurance   $                                  3,630  

Travel   $                                      827  

Repair & Maintenance   $                                  2,000  

Administration & Legal   $                                      247  

    $                                27,037  

 

5.7 SYSTEM DEFICIENCIES 

The wastewater system has the following deficiencies identified in this study: 
 

 Lift stations in poor condition with insufficient equipment, no redundant pumps, outdated 
electrical equipment, corroded valves and piping, deteriorating wet wells, and insufficient 
freeze protections. 

 Elk Bend Treatment Plant does not have sufficient capacity for the estimated peak flow. 
 Elk Bend and Steelhead Bend treatment plants are not achieving the level of treatment 

they were designed for. 
 Elk Bend and Steelhead Bend Large Soil Absorption Systems do not have redundant 

LSAS modules required by IDAPA 58.01.03.013. 
 Electrical systems do not meet current NEC code. 
 Lift stations do not have proper backup power or redundancy. 
 Elk Bend drain field has failed (sewage ponding on the ground surface). 
 There is non-uniform application of wastewater to drain fields. 
 The drain fields for LSAS are not pressurized. 
 Elk Bend Sewer District does not comply with the LSAS monitoring and reporting 

requirements. 
 Elk Bend Sewer District has no certified licensed operator operating the systems. 
 Sludge disposal does not comply with EPA 503 regulations for bio-solids. 
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CHAPTER 6 Future Conditions 

6.1 FLOW PROJECTIONS 

The anticipated growth in the Elk Bend and Steelhead Bend systems is moderate to low. A 1% 
annual growth was applied to develop 10, 20 and 40 year flow projections as shown in Table 6-1 
below. The 2011 estimated flow is 16,330 gallons per day in Elk Bend and 5,150 gallons per day 
in Steelhead Bend. Projected average annual flows for the 20 year planning horizon are 19,926 
gallons per day in Elk Bend and 6,284 gallons per day in Steelhead Bend. Peak flow projections 
are 32,457 gallons per day in Elk Bend and 8,114 gallons per day in Steelhead Bend. 

TABLE 6-1 - POPULATION AND WASTEWATER FLOW PROJECTIONS 

 

Elk Bend Sewer District ‐ Population and Wastewater Flow Projections 

   Elk Bend Unit  Steelhead Bend Unit 

   2011  2021  2031  2051  2011  2021  2031  2051 

Estimated EDUs  125  138  153  186  38  42  46  57 

Estimated Year Round Population  75  83  92  112  26  29  32  39 

Estimated Peak Population  200  221  244  298  50  55  61  74 

Winter Average (gpd)  10,000  11,046  12,202  14,889  3,250  3,590  3,966  4,839 

Annual Average (gpd)  16,330  18,038  19,926  24,313  5,150  5,689  6,284  7,668 

Estimated Peak (gpd)  26,600  29,383  32,457  39,604  6,650  7,346  8,114  9,901 

 

6.2 COLLECTION SYSTEM 

The Elk Bend and Steelhead Bend collection piping networks are in reasonably good condition 
on the basis of the visual inspections conducted. No major problems have been reported for the 
collection piping.  
 
The three lift stations in use by the Elk Bend Sewer District are in disrepair and do not meet the 
reliability and operational integrity needed.  Lift stations should be rehabilitated to accommodate 
the build-out pumping requirements, satisfy IDEQ requirements for lift station construction, and 
provide for better serviceability.   
 
Lift station rehabilitation should include repair of wet and dry pit walls that are beginning to 
shift, replacement of failed valves and piping, installation of new pumps of adequate capacity 
and with redundant pumps in place and capability to service pumps without entering wet wells, 
upgrade electrical controls and equipment, and provide either screening or grinder pumps to 
handle towels, mop heads, and other debris that have caused recurring problems in the lift 
stations. Lift stations should be equipped with backup power generators with automatic 
switching capability for pump operation in the event of power loss. 
 
Given the extent of work needed to rehabilitate the lift stations, complete replacement should be 
considered and evaluated on a capital and life-cycle cost basis prior to implementation. 
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6.3 WASTEWATER TREATMENT PLANTS 

The Steelhead Bend package treatment plant was originally sized to treat 15,000 gallons per day 
and the Elk Bend plant was sized for 22,000 gallons per day. Comparing to average and peak 
flow projections, the Steelhead Bend treatment plant is sized adequately for the projected flows. 
The Elk Bend treatment plant currently has flows estimated to exceed the treatment capacity of 
the plant during peak periods.  
 
The condition of the current wastewater treatment package plants is such that the plants need 
equipment repair or replacement. The wastewater treatment plants are not providing the level of 
treatment for which they were designed or which is needed for safe disposal of wastewater.  

6.4 FUTURE CONDITIONS WITHOUT IMPROVEMENTS 

If action is not taken at the Elk Bend Sewer District to improve the collection, treatment and 
disposal systems, it is anticipated that equipment failures will become more common with 
eventual total failure of the lift stations and treatment plants. It is also anticipated that without 
expansion of the disposal beds the occurrence of wastewater ponding at the ground surface 
would become a recurring event. These issues would place the system at risk of contaminating 
adjacent surface water of the Salmon River and will raise public health and environmental 
concerns. The Elk Bend Sewer District would be subject to additional enforcement action by the 
state and federal agencies for violations of the clean water act and State Code. No action on the 
part of the Elk Bend Sewer District to correct the problems will result in the Idaho Department of 
Environmental Quality issuing a certificate of disapproval and the re-imposition of sanitary 
restrictions on the subdivisions.  

6.5 LAND USE PLANS 

Land use in the project planning area is not expected to vary from the current uses. The 
undeveloped properties at Elk Bend and Steelhead Bend will continue to be available as 
residential home sites with other uses similar to those currently seen including service oriented 
businesses.  
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CHAPTER 7 Wastewater Disposal Alternatives 

7.1 WASTEWATER DISPOSAL 

Wastewater collected to the Elk Bend and Steelhead Bend treatment facilities is discharged to 
Large Soil Absorption Systems (LSAS).  The failure of the drain field at the Elk Bend facility led 
to the installation of a temporary drain field and the undertaking of the Facility Planning Study. 
The systems, approved and installed in the 1970's, do not meet the current regulatory 
requirements for subsurface wastewater disposal (IDAPA 58.01.03).   
 
Alternatives to provide for the disposal of wastewater for the Elk Bend Sewer District include 
the continued use of Large Soil Absorption Systems, discharge into the Salmon River, land 
application of wastewater, rapid infiltration, and STEP systems with cluster drain fields.  Each of 
these alternatives is considered in this section. 

7.2 REGIONALIZATION 

The area immediately surrounding the project planning area has very few residences and little 
buildable space for future development. Units #3 and #4 of Salmon River Estates lie directly 
upstream of Elk Bend on the opposite side of the Salmon River. These units have larger lot sizes 
and typically have individual septic systems. No discussion of regionalization with residents at 
these locations has been entertained. Significant barriers to such consolidation exist including the 
distance to Elk Bend (approximately 1.5 miles) and crossing the river. Without some compelling 
motive to create a combined wastewater system in these developments, there would not be a 
viable solution for incorporation into the Elk Bend Sewer District. Additionally, there exists very 
little available space at Elk Bend and Steelhead Bend for the disposal of wastewater.  

7.3 NO ACTION ALTERNATIVE 

The No Action alternative would constitute continuing to operate the current discharge LSAS's 
as is. This alternative would do nothing to resolve the problem of wastewater ponding at the 
surface, lack of drain field capacity, and lack of capacity for proper management through 
rotation. As it is presently constituted, there is little the District can do to improve the operation 
of the existing wastewater disposal system. This alternative is not considered a viable solution 
for the Elk Bend Sewer District's wastewater disposal needs.  

7.4 LARGE SOIL ABSORPTION SYSTEM 

The continued use of large soil absorption systems (LSAS) for the disposal of wastewater at the 
Elk Bend and Steelhead Bend treatment facilities requires improvements to be made to the 
current systems to provide for the adequate disposal of wastewater.  The current LSAS drain 
fields do not meet the standards outlined in IDAPA 58.01.03, the State requirements for LSAS.  
Neither of the drain fields satisfies the separation distance requirement of 300 feet from the 
surface water of the Salmon River.  Neither system has a secondary drain field installed or a 
replacement area identified. 
 
The Idaho Administrative Code (IDAPA 58.01.03) relating to LSAS provides that existing 
systems that cannot meet the current rules and regulations, must meet the intent by utilizing a 
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standard subsurface sewage disposal design or alternative system as specified by the Director.  
For the remediation of the Elk Bend Sewer District's large soil absorption systems, the design 
should be completed to meet the current requirements to the fullest extent possible given the 
constraints presented.   
 
One of the factors that may preclude full satisfaction of the rules and regulations includes the 
limited available land space.  The current disposal facilities are situated such that achieving the 
required separation distance from the Salmon River at the Elk Bend location is not possible and 
at the Steelhead Bend location is marginal.  Additionally, there are no better alternative locations 
available without significant conveyance of the wastewater up or down the Salmon River 
canyon.   
 
Large soil absorption systems are required to have secondary disposal drainfields (IDAPA 
58.01.03.013.04.f) and it is required that each drainfield module have a maximum capacity of 
10,000 gallons per day (IDAPA 58.01.03.013.03).  To satisfy the design flow requirements of the 
treatment plants and these two requirements, the Elk Bend treatment plant would need to have a 
minimum of four drainfield modules and Steelhead Bend would need at least two modules. 
Drainfields at the Elk Bend plant should be sized for 10,000 gallons per day while those at the 
Steelhead Bend plant could be sized as low as 7,500 gallons per day.  Additionally, space will 
need to be reserved to provide for an additional disposal system for future use at each site. The 
subsurface disposal rules allow absorption ranging from 0.2 to 1.0 gallons per square foot per 
day depending on soil suitability. For some “Alternative Systems,” set back distances and drain 
field size may be reduced or application rates may be increased if advanced treatment is used per 
the Subsurface Disposal Technical Guidance Manual (TGM). The total area required for each of 
these disposal modules is dependent on the soil suitability, treatment level achieved, potential 
allowances from DEQ and other factors which will need to be addressed during the design phase 
of this project.  

7.5 SURFACE WATER DISCHARGE 

Discharge of wastewater into surface water requires a discharge permit through the National 
Pollution Discharge Elimination System administered by the United States Environmental 
Protection Agency.  Successfully receiving an NPDES permit for discharge into the Salmon 
River could prove to be a difficult process.  If the application were successful, the District would 
be subject to oversight by the U.S. Environmental Protection Agency through the NPDES 
program.  The discharge requirements which would be imposed for a surface water discharge 
permit would be considerably more restrictive than the requirements for the current subsurface 
wastewater discharge method.  Treatment being achieved at the current wastewater treatment 
plants would not be adequate to meet the anticipated discharge limits.  Disinfection would also 
be required, with constraints on disinfectant residuals.  Monitoring and testing of wastewater 
required under the NPDES permit would be significantly greater than that required for 
subsurface disposal or land application of wastewater.   
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7.6 IRRIGATION LAND APPLICATION 

FIGURE 7-1 - IRRIGATION 

Land application of wastewater is under the jurisdiction of the Idaho Department of 
Environmental Quality.  If wastewater can be disposed of by land application then a wastewater 
treatment operation is not subject to the Clean Water Act or EPA oversight.  IDEQ does have 
treatment requirements for land applied wastewater depending on the wastewater reuse 
classification. 
 
The IDEQ permits the reuse of treated wastewater under the standards established in IDAPA 
58.01.17 – Reclamation & Reuse of Municipal & Industrial Wastewater.  Depending upon the 
level of treatment employed, reclaimed wastewater can be applied for uses ranging from 
irrigation of farmland to cemeteries, golf courses, schools, and parks.  Reclaiming wastewater for 
irrigation conserves raw water that otherwise would be used for irrigation and utilizes nutrients, 
considered to be pollutants in wastewater (nitrogen, phosphorus, etc), beneficially as fertilizer.   
 
According to IDEQ reuse requirements, wastewater for reuse is distinguished by five classes, A 
to E.  Class A effluent may be used for irrigation and groundwater recharge and all other reuse 
scenarios acceptable for Class B, C, D, and E effluents.  Class B effluent can be used for 
irrigation in public places but not for groundwater recharge.  Class C and D effluents are not 
suitable for reuse in public space, such as parks or schools but can be used for differing types of 
crop irrigation.  Class E effluent may be used for irrigation of restricted access forested areas.  
 
In order to achieve Class A effluent, wastewater must be oxidized, coagulated, clarified, and 
filtered, or treated by an equivalent process that provides nutrient removal, and be adequately 
disinfected.  Class B effluent has the same treatment requirements as Class A effluent without 
nutrient removal requirements.  Class C and D effluent must be oxidized and disinfected.  Class 
E effluent must be of primary effluent quality. 
 
The most viable option for land application of wastewater for the Elk Bend Sewer District would 
be to agricultural land for crop irrigation. Space is limited in the Elk Bend area and there is very 
little public space which would lend itself to a Class A or B application of wastewater. Higher 
level treatment requires a corresponding level of expense to implement and maintain.  
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The currently targeted level of treatment at the wastewater treatment plant could meet the 
requirements for producing Class C or D effluent.  Class D effluent may be applied to fodder and 
seed crops.  Class D effluent could be applied as irrigation water to locally grown crops such as 
alfalfa or grains.  This would require; installation of a storage lagoon or alternative wastewater 
disposal method for the winter months, installation of pumping and piping facilities to deliver the 
reclaimed wastewater to the application site, and purchasing or negotiating a long term lease for 
an adequately sized application site. 
 
Land application of wastewater is typically permitted by IDEQ from April 15 to October 1.  
Wastewater produced during the winter months must either be stored in a storage lagoon for 
application the following spring and summer or an alternative wastewater disposal method used.  
Total wastewater production within the Elk Bend Sewer District is estimated to be 7.84 million 
gallons per year, with a projected total wastewater production in 2051 of 11.67 million gallons 
per year.  A winter storage lagoon for the Elk Bend Sewer District would be required to hold 
approximately 18 acre-feet of wastewater.  A storage lagoon for this volume would require 
approximately 3 acres.  Crop area to utilize the entire year of wastewater production as irrigation 
would be approximately 8 acres. 
 
The current wastewater treatment plants are on limited sites.  Acquisition of 3 acres for winter 
storage and 8 acres for the land application site totals approximately 11 acres of land required for 
purchase or long term lease for this alternative.  A pumping facility and transmission line for 
reclaimed water delivery to the application site would also be necessary.   

7.7 INFILTRATION BASINS 

Rapid infiltration is a method of land applying treated wastewater through basins in which the 
wastewater primarily infiltrates into the ground.  Land application by rapid infiltration requires a 
land application permit from IDEQ.  Minimum treatment requirements for rapid infiltration 
include: 30 day average total suspended solids concentration not to exceed 100 mg/L. The design 
and implementation of infiltration basins is governed by the Ground Water Quality Rules 
(IDAPA 58.01.11). Additional considerations for rapid infiltration include: type and quantity of 
wastewater (organic wastewater constituents must be biodegradable and inorganic constituents 
must be utilized by vegetation or organisms normally present in the soil), soil and geology of 
application site that will provide required level of treatment and not allow movement of 
pollutants into groundwater, and soil and vegetative cover that will remove pollutants through 
consumptive use and biological and chemical inactivation.   
 
Rapid infiltration basins can typically infiltrate 20-600 ft per year depending on soil conditions.  
For the Elk Bend it is estimated that an infiltration solution would require between 2,600 and 
80,000 square feet of rapid infiltration basins.  The proximity of the existing wastewater 
treatment plant to the Salmon River could necessitate locating infiltration basins at a more 
removed location both to increase percolation rates and create a less direct hydraulic path to 
surface water.  Distant infiltration basins would require pumping facilities and transmission line 
to deliver treated wastewater to the site.   
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7.8 STEP SYSTEMS WITH CLUSTER DRAIN FIELDS 

Septic Tank Effluent Pump (STEP) systems utilize individual or group septic tanks for 
wastewater treatment and effluent pumps to discharge wastewater into a pressurized sewer line. 
The pressure sewer transports the wastewater to a drain field location. Cluster drain fields would 
serve several individual or grouped septic tanks for wastewater disposal. These systems are very 
similar to individual septic tank systems commonly utilized in rural locations. The exception is 
the pressurized effluent system for wastewater transmission and disposal. A slight modification 
to the STEP system could partially utilize the gravity collection system already in place in Elk 
Bend to consolidate the wastewater from several households to small lift stations from which 
wastewater would be pumped to the septic tanks and drain fields.   
 
Implementing this system at Elk Bend and Steelhead Bend would disperse the wastewater 
disposal drain fields throughout the developments in clusters. As with the current Large Soil 
Absorption System, the drain fields have requirements for setback to the surface water of the 
River of 200 feet and would require designated replacement areas. Depending on the soils found 
at each site, the wastewater could most likely be discharged into the disposal drain fields at a rate 
of 0.5 gallons per square foot per day.  
 
The current wastewater flows at Elk Bend and Steelhead Bend would mean a total required 
active disposal area of approximately 50,000 square feet with an additional 50,000 square feet of 
designated alternative drain fields. Many septic tanks and effluent pump systems would be 
needed for collection and treatment of wastewater.  
 
These systems are fairly simple and easy to operate. There would be a significant number of 
small pumps involved in this system. Some systems utilizing this type of system require 
individual users or groups of users to install and maintain the septic tank and effluent pump. The 
recommended arrangement would be for the District to provide regular maintenance of the septic 
tanks and effluent pumps.  
 
This alternative would involve the installation of septic tank and pump systems, pressure sewer 
transmission lines, acquisition of sufficient area for wastewater drain fields, and installation of 
multiple drain fields.  

7.9 DISPOSAL ALTERNATIVE COMPARISON 

Wastewater disposal alternatives were compared on the basis of five primary considerations:  
operator attention requirements, land requirements, general aesthetics, treatment requirements, 
and feasibility.  The current wastewater operation is considered the baseline for each category.  
Operator attention refers to the additional operator time required for operation and maintenance 
of each alternative.  Land requirement ranks the alternatives based on the quantity of land 
required for each alternative.  General aesthetics refers to the general expected acceptability of 
each alternative based on appearance and impact to the community.  Treatment requirements 
rank the alternatives based on how stringent current and anticipated treatment requirements for 
each alternative are.  Feasibility considers both foreseeable logistic challenges and cost.  A 
comparison table of the discharge alternatives is shown in Figure 7.1 below.   
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TABLE 7-1 - WASTEWATER DISCHARGE ALTERNATIVE SCREENING 
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1 Operator Attention 3 1 1 2 3 
2 Land Requirements 2 3 1 2 1 
3 General Aesthetics 3 1 1 1 2 
4 Treatment Requirements 3 1 2 2 3 

5 Feasibility 2 1 1 2 2 

Total 13 7 6 9 11 
1- Least Favorable  2- Moderately Favorable  3- Most Favorable 

 

7.9.1 LARGE SOIL ABSORPTION SYSTEMS 

As the currently utilized method of wastewater disposal, this alternative does not increase 
the amount of operator attention. To comply with state regulations governing large soil 
absorption systems additional area is needed for drain fields. Drain field area could 
potentially be reduced if enhanced treatment is utilized. Since drain fields are located in 
the subsurface, the general aesthetics ranked favorably. Treatment requirements would 
remain as they currently are since this is the current disposal methodology. Space is 
limited at the current treatment facilities, however, the feasibility of this alternative was 
ranked moderate. 
 
Large soil absorption systems emerged from the alternative screening as the preferred 
alternative with the most favorable ranking from the evaluation shown in Table 7-1.  

7.9.2 SURFACE WATER DISCHARGE 

Surface water discharge would require additional operator attention in collection of 
samples and reporting to EPA to comply with the NPDES program requirements. Land 
requirements would be minimal. General aesthetics was rated moderate since the visual 
aesthetics of surface water discharge would be low but discharging treated wastewater 
into the river has some environmental impacts to the ecology of the river. Discharging to 
the river would require a significantly higher level and consistency of treatment than is 
currently occurring at the treatment plants. The feasibility of this alternative was ranked 
as least favorable due to the uncertainty and anticipated difficulty of obtaining a NPDES 
permit for discharge from EPA. 
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7.9.3 LAND APPLICATION 

A land application alternative would require a significant increase in operator attention to 
manage the irrigation system.  Land requirements would be approximately 11 acres as 
discussed in Section 7.6.  A moderate rating was given for general aesthetics due to the 3 
acres that would be occupied by wastewater storage lagoon and the potential effect of a 
land application site on surrounding property owners.  Treatment requirements for land 
application for irrigation of cropland would be similar to the current treatment and would 
require greater consistency, but would be less than for surface water discharge resulting 
in a moderate rating.  The feasibility of land application was rated moderate due to the 
significant challenge of locating a feasible application site of adequate size and the effort 
of implementation and continued operation of an irrigation system.    

7.9.4 INFILTRATION BASINS 

Rapid infiltration basins ranked moderately in all categories.  It would require more 
operator attention than the current system, but less than irrigation.  It would require some 
space which may be greater than large soil absorption but much less than surface water 
discharge or land application.  It would have some aesthetic concerns due to the open 
infiltration basins.  Treatment requirements would be less than surface water discharge, 
but greater than for land application and similar to large soil absorption systems.  There 
are no huge obstacles to rapid infiltration, but there are some uncertainties such as 
locating a site at a suitable distance from the river and in suitable soils that present some 
logistic challenges.   

7.9.5 STEP SYSTEMS 

STEP Systems ranked well in operator attention and treatment requirements, moderate in 
general aesthetics and feasibility and low in land requirements. Utilizing septic tank 
treatment alone would not provide any opportunity for reducing the required drain field 
area from the base regulations. This means that a significant area would be required for 
active drain fields and designated replacement drain fields. This would total 
approximately 100,000 square feet, or a total of about 20 lots of typical size. The disposal 
drain fields would have to be located more than 200 feet from the river, which 
significantly reduces the eligible locations. Potential negative environmental impacts 
could result from the use of septic tanks alone for treatment.  

7.9.6 ALTERNATIVE COMPARISON 

An alternative evaluation matrix comparing of the five wastewater disposal alternatives 
outlined above is shown in Table 7.1.  The alternative evaluation matrix indicates that 
continuing with large soil absorption systems is the most preferable solution under the 
conditions evaluated. The alternative scoring second was STEP systems with cluster 
drain fields. Each of these alternatives involves the use of soil absorption systems for 
disposal.     



Elk Bend Sewer District Wastewater Facilities Planning Study  209003 
 

 
 August 24, 2012 

 

46

CHAPTER 8 Evaluation of Treatment Alternatives 

8.1 GENERAL DISCUSSION 

The effective treatment of wastewater in an economical manner is the primary objective of the 
Elk Bend Sewer District wastewater treatment facilities. As discussed previously, the existing 
systems are in poor condition with components that no longer function, corrosion and obvious 
wear. Wastewater treatment is necessary to comply with regulations for the discharge of 
wastewater. The discharge method utilized plays an important role in determining the level of 
treatment required prior to wastewater disposal.  
 
Alternatives considered include: No Action, Rehabilitate Existing Package Plants, Sequencing 
Batch Reactor (SBR), and recirculating media (gravel) filters (RGF).  Consideration is also given 
to combining the wastewater streams to a single treatment plant site for SBR and RGF treatment 
processes. These alternatives are discussed in more detail in the following sections. 
 
The cost estimates herein is based on Keller Associates’ perception of current conditions at the 
project location. The estimates reflect our opinion of probable costs at this time and are subject 
to change as the project design matures.  Keller Associates has no control over variances in the 
cost of labor, materials, equipment, services provided by others, contractor’s methods of 
determining prices, competitive bidding or market conditions, practices or bidding 
strategies.  Keller Associates cannot and does not warrant or guarantee that proposals, bids, or 
actual construction costs will not vary from the costs presented herein.  

8.2 TREATMENT REQUIREMENTS 

Wastewater collected within the Elk Bend Sewer District is required to be treated prior to 
disposal. Required levels of treatment are different for different disposal methods. Surface water 
discharge is subject to the Clean Water Act and is regulated by EPA under the NPDES program. 
To discharge wastewater to surface water bodies requires an NPDES permit which can include 
limits on concentration and total mass of constituents such as pH, Biochemical Oxygen Demand, 
Total Suspended Solids, dissolved oxygen, total coliform bacteria, and nutrients. Land 
application of wastewater as Class D effluent for agricultural irrigation of feed crops requires 
oxidation and disinfection. Subsurface disposal through large soil absorption systems requires at 
a minimum that adequately sized septic tanks be used to provide solids and oil separation and 
properly designed disposal beds to achieve further treatment as the wastewater percolates 
through the soil layers. Required treatment is governed by the Technical Guidance Manual 
(TGM) and the Nutrient Pathogen (NP) evaluation and will need to assure that the ground water 
nitrate levels are not increased more than 1 mg/l above background levels at any compliance 
boundaries (i.e. at the river or wells). Higher level treatment than the minimum for subsurface 
disposal can allow for some reduction in the required size of the disposal beds.  

8.3 COMBINATION OF WASTEWATER FLOWS 

The Elk Bend system has a projected wastewater flow of 19,926 gallons per day average and 
32,457 gallons per day peak while Steelhead Bend has a projected wastewater flow of 6,284 
gallons per day average and 8,114 gallons per day peak. The two collection systems combined 
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are projected to have average daily flow of approximately 26,210 gallons per day with a 
maximum estimated to be 40,571 gallons per day. In addressing the treatment of wastewater, 
economies of scale are realized by treating a larger volume of wastewater at a single location as 
compared to separate systems for these two locations. Combination of wastewater flows would 
also alter the considerations for wastewater discharge. 
 
Since the Steelhead Bend system lies over 100 feet in elevation lower than Elk Bend, is located 
more distant from the Salmon River, has slightly more available space, and does not have the 
same hazard of rock fall it would appear to be a preferable location for a combined treatment 
facility. A wastewater line extending from the current end of the Elk Bend system at the lift 
station and terminating at the upper end of the Steelhead Bend collection line on Agate Drive 
would accomplish the combination of flow. The 8-inch line on Agate Drive would have 
sufficient pipe size and slope to accommodate the projected wastewater flows from both systems. 
Additionally, this combination could remove the need for the main lift station at Elk Bend. The 
connecting wastewater line would be approximately 3,900 feet in length at 8-inches or larger in 
size. It would need to run parallel to the highway with a highway crossing at Steelhead Bend. 
 
To combine the wastewater streams for the two locations, the following items would be needed: 

 Approximately 3,900 feet of 8-inch or larger gravity sewer line 
 Consideration of discharge area for the combined wastewater stream 

 
It is estimated that the construction of the connecting wastewater line would cost approximately 
$485,000. Total cost of the combined flow alternatives for Sequencing Batch Reactor and 
Recirculating Gravel Filter alternatives are summarized below in Sections 8.6 and 8.7. 

8.4 NO ACTION ALTERNATIVE 

This alternative does not involve any changes to the equipment or the operation of the plants and 
thus does not address the deficiencies experienced by the Elk Bend Sewer District.  Currently the 
treatment plants are not providing treatment in a manner which could be considered consistent 
and reliable. This alternative does not address the capability of the treatment plants to 
consistently meet the needed wastewater treatment. Pursuing this alternative would likely result 
in continued violation of the compliance order and increasing problems with maintaining reliable 
treatment.  This alternative does not meet the needs of the Elk Bend Sewer District.   

8.5 REHABILITATE EXISTING PACKAGE PLANTS 

The current wastewater treatment package plants utilize a steel tank basin which provides 
intermittent aeration in the primary basin, clarification in the secondary basin, return activated 
sludge piping, scum skimmers, and a currently unused chlorination chamber. The plants are 
covered with sheet metal roof on trusses over the main basin and plywood & foam insulated 
covers over the clarification and chlorination chambers. The plant provides oxidation and 
clarification of wastewater when in effective operation. During the inspections performed as part 
of this study, significant wear, corrosion, and failed equipment was noted.  
 
The rehabilitation of the existing wastewater treatment package plants at the Elk Bend and 
Steelhead Bend systems would include significant replacement of equipment. Based on the 
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review of the equipment performed as part of this study, the condition of piping, blowers, valves, 
etc. is such that most of the equipment would require replacement. The steel of the tanks was 
recoated several years ago, however the coating also shows signs of degradation. To rehabilitate 
the systems the following items are expected to be needed: 
 

 Thorough cleaning of all system components 
 New roof structures 
 New insulating panels 
 Replace inlet piping 
 Replace comminutors 
 Replace RAS piping 
 Replace blowers & motors 
 Replace air piping 
 Replace electrical wiring and controls 
 Repaint exterior of blower cabinets 
 Steel tanks may require replacement or recoating 

 
The extent of the repairs and replacement is fairly extensive and may not be less expensive than 
total replacement of the system. Additionally, the current systems are not performing as would 
be desired. Some of the performance issues may be addressed by replacement of some 
components and improved operator attention to the equipment. A preliminary estimate of the 
cost to rehabilitate the Elk Bend treatment plants is $203,000. Rehabilitation of the Steelhead 
Bend Plant is estimated to be slightly less at $162,000 since the observed condition was better 
and the plant is smaller. This alternative would additionally include the rehabilitation of each of 
the three lift stations and expansion of the large soil absorption systems. Total cost of this 
alternative is summarized here: 
 

 Elk Bend Treatment Plant Rehabilitation $203,000 
 Steelhead Bend Treatment Plant Rehabilitation $162,000 
 Lift Station Rehabilitation $324,000 
 Elk Bend LSAS $495,000 
 Steelhead Bend LSAS $247,000 
 Nutrient Pathogen Evaluation $  36,000 

  Total $1,467,000 
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8.6 SEQUENCING BATCH REACTOR 

This process deviates from the typical 
flow-through process by using batch 
reactors in an activated sludge process.  In 
this process equalization, aeration, and 
secondary clarification are carried out 
sequentially in the same tank.  While one 
tank is in operation, at least one other tank 
is being used to receive and store 
wastewater until a new batch is started.  
Computer automation is utilized to control 
individual processes such as aeration and 
automatic valves during a batch sequence.  
The overall SBR process is compact and 
can effectively remove BOD, TSS, 
phosphorus, and nitrogen from the 
wastewater.  For Elk Bend the installation 
of a treatment system of this type would make more sense as a consolidated system, with 
wastewater consolidated to a single treatment point. The cost of a SBR system is estimated to be 
$658,000.   

 
Advantages 

 Small footprint 
 Flexible operation and control 
 No need for secondary clarifiers 

Disadvantages 
 Complex system operation 
 Susceptible to violations if automated equipment fails 
 Equalization basin is needed after SBR to equalize flows to the disinfection 

process 
 
The SBR alternative would result in higher level treatment with better treatment control than 
other alternatives considered. This is expected to result in less area of LSAS required for 
wastewater discharge. This alternative would require rehabilitation of only one lift station, a 
pipeline connecting the two collection systems, construction of an SBR treatment plant, and 
expansion of the Steelhead Bend LSAS system. Estimated costs are as follows: 
 

 Elk Bend - Steelhead Bend Connector $485,000 
 SBR Treatment Plant $658,000 
 Lift Station Rehabilitation $195,000 
 LSAS Expansion $147,000 
 Nutrient Pathogen Evaluation $  18,000 

  Total $1,503,000 
 

FIGURE 8-1 – SEQUENCING BATCH REACTOR (SBR) 



Elk Bend Sewer District Wastewater Facilities Planning Study  209003 
 

 
 August 24, 2012 

 

50

8.7 RECIRCULATING MEDIA FILTER 

Recirculating filters are relatively simple with little equipment and operation requirements. The 
system includes pretreatment through septic tanks for settling, a recirculation/dosing tank, pump 
and controls, filter bed with an underdrain system, and dosing and return piping. The system 
doses wastewater onto sand, gravel or other media bed placed in a lined structure. Wastewater 
percolates through the media into an underdrain system where it is collected and recycled to a 
recirculation tank for further processing or discharge. Treatment occurs through biological means 
as a fixed-film bioreactor process. A film of microorganisms develops on the media surfaces, 
primarily in the top six inches or so of the media. The microorganisms break down the 
wastewater through physical processes. This process requires that the surface of the media bed 
have open air circulation, but it must not be allowed to freeze as this would prevent water 
infiltration.  
 
The filter media is typically gravel, sand or other materials such as glass. Typically the 
recirculation to discharge ratio is between 3:1 and 5:1. The system relies on pretreatment by 
septic tanks to remove some of the solids and grease prior to application to the media beds. 
Recirculating filters have good success in removal of BOD and can achieve nitrification. Filter 
bed media can be selected to achieve adsorption of some wastewater constituents. Adjustment to 
the recirculation ratio can be used to optimize treatment. Equipment needs are low.  
 
As with the Sequencing Batch Reactor alternative, some cost savings can be realized by 
combining the wastewater streams of the two systems. The lower cost results from the minimal 
cost increase to treat additional wastewater in a single system versus a separate system and 
elimination of lift stations. The estimated cost of a recirculating media filter for the Elk Bend 
system as a combined wastewater stream is $298,000. Individually, the system for Elk Bend is 
estimated at $253,000 and Steelhead Bend is estimated to cost $179,000. Recirculating gravel 
filter alternatives for two plants and for a single combined flow plant are considered below. 
 

Advantages 
 Easy to operate 
 Low power consumption 
 Low operation requirements 

Disadvantages 
 Cannot be allowed to freeze 

 
The Recirculating Gravel Filter alternative would result in higher level treatment with better 
treatment control than the existing system but less than a SBR system. This is expected to result 
in less area of LSAS required for wastewater discharge. This system requires the least amount of 
operator attention of the alternatives considered.  
 
This alternative would require a connector line from Elk Bend to Steelhead Bend as discussed in 
Section 8.3. Also required would be rehabilitation of two lift stations, construction of the RGF 
treatment plant, and expansion of the Steelhead Bend LSAS system. In order to understand what 
area and locations will be satisfactory for the LSAS, a Nutrient Pathogen (N-P) evaluation is 
needed. Estimated costs are as follows: 
 



Elk Bend Sewer District Wastewater Facilities Planning Study  209003 
 

 
 August 24, 2012 

 

51

 
 Elk Bend - Steelhead Bend Connector $485,000 
 RGF Treatment Plant  $298,000 
 Lift Station Rehabilitation $195,000 
 LSAS Expansion $258,000 
 Nutrient Pathogen Evaluation $  18,000 

  Total $1,254,000 
 

8.7.1 INDIVIDUAL RECIRCULATING MEDIA FILTERS 

A variation of the Recirculating Media Filters alternative involving the construction of 
Recirculating Gravel Filters at Elk Bend and Steelhead Bend was also considered. This 
would not require the connector but would require more effort in the LSAS system 
expansions and would require the rehabilitation of Elk Bend Lift Station #1. The total 
estimated cost of this variation on the RGF alternative is $1,249,000. This alternative is 
the least cost alternative, but is only slightly less costly than the combined system RGF 
alternative.  
 
A quick comparison of operation and maintenance costs reveals that this alternative 
would be more expensive to operate than the combined system since two plants and two 
sets of drainfield areas would need to be operated in addition to an additional lift station 
which would not be eliminated. The cost of operating these additional items would result 
in a higher total operating cost for the sewer district. Additionally, the Steelhead Bend 
Plant Area has open property located in closer proximity which could be looked at for 
additional space if needed and is located further from the river making it more suitable 
for subsurface wastewater disposal.  

8.8 ALTERNATIVE EVALUATION 

In considering the treatment alternatives for the Elk Bend Sewer District, comparison was made 
on the following criteria: capital cost, O&M cost, operator attention, footprint, treatment level, 
expandability, process complexity, reliability, and general appearance. Each was evaluated as an 
entire system, including the collection system and discharge requirements for each alternative. 
An importance factor for each of these criteria from 1-5 with five being most important was 
assigned to weight the calculation. Each alternative was rated on a scale of 1-5 for each criteria 
with 1 least favorable and five most favorable. Importance factor times the alternative rating 
results in a score for each alternative for each criteria. The total score for each alternative 
provides a comparison for the selection of the best apparent alternative. Table 8-1 below shows 
this calculation. 
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1 Capital Cost 5 5 25 3 15 2 10 4 20 
2 O & M Cost 4 5 20 3 12 2 8 4 16 
3 Operator Attention 4 1 4 2 8 3 12 5 20 
4 Footprint 4 5 20 5 20 4 16 3 12 
5 Treatment Level 3 1 3 2 6 5 15 4 12 
6 Expandability 2 1 2 1 2 5 10 4 8 
7 Process Complexity 3 3 9 3 9 2 6 5 15 
8 Reliability 3 1 3 2 6 5 15 4 12 

9 General Appearance 2 1 2 2 4 3 6 4 8 

Total     88   82   98   123 

 1- Least Favorable   5 - Most Favorable               

TABLE 8-1 - TREATMENT ALTERNATIVE SCREENING TABLE 

 

8.9 RECOMMENDED ACTION 

As can be seen in Table 8-1 above, the highest ranking alternative from this evaluation is the 
Recirculating Gravel Filter alternative. This is also the least capital cost alternative with an 
estimated total cost of $1,254,000. This alternative includes rehabilitating Elk Bend Lift Station 
#2 and the Steelhead Bend Lift Station, installing a connector pipeline from Elk Bend to 
Steelhead Bend, constructing a Recirculating Gravel Filter treatment facility at Steelhead Bend, 
conducting a Nutrient Pathogen Evaluation at Steelhead Bend, and expanding the LSAS system 
at Steelhead Bend. It is estimated that this system may require additional funding for operation 
and maintenance of approximately $10,000 per year. This would provide for equipment 
maintenance for the pumps and electrical equipment. It is recommended that the Elk Bend Sewer 
District pursue the implementation of this alternative and complete the improvements included.  
 
The completion of the Nutrient Pathogen (N-P) evaluation is an important pre-design step which 
will need to be completed as soon as possible. The N-P evaluation will aid in determining what 
locations will provide an adequate disposal area and the specific wastewater application rate 
which can be safely utilized. The application rate will directly determine the required area 
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needed for the LSAS system. The results of the N-P evaluation may require investigation of 
alternate or additional disposal areas beyond the area identified in this study as the preferred 
LSAS location, at the Steelhead Bend treatment facility. A few potential areas have been 
discussed with the EBSD board and will be further considered if needed.  
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CHAPTER 9 Implementation and Funding Analysis 

This section includes an evaluation of the implementation and funding for the alternative 
recommended in the previous section. This evaluation is based on the information provided for 
budget, revenue, and the best available information for construction costs at the time of this 
writing.  

9.1 RECOMMENDED IMPROVEMENTS 

The recommended improvements include the rehabilitation of Elk Bend Lift Station #2 at Elk 
Horn Drive and the Steelhead Bend Lift Station, installation of a connector pipeline between Elk 
Bend and Steelhead Bend, installation of a Recirculating Gravel Filter system, completion of a 
Nutrient-Pathogen Evaluation at Steelhead Bend and expansion of the Large Soil Absorption 
System at Steelhead Bend for wastewater discharge. The lift station rehabilitation includes 
removal of worn equipment and piping, rehabilitating the wet well, installing new pumps and 
piping, new electrical and control equipment, and weather protection. The connector pipeline 
from Elk Bend to Steelhead Bend includes approximately 3,900 feet of 8-inch or larger gravity 
flow wastewater piping along Highway 93. The RGF system should be sized for the treatment of 
26,000 gallons per day average and 40,000 gallons per day peak. The Nutrient-Pathogen 
Evaluation will determine more precisely the area (size), proper placement and level of treatment 
for the needed LSAS. It is anticipated that approximately 15,000 square feet of additional 
disposal area will need to be installed at Steelhead Bend. Estimated project costs are summarized 
below: 
 

 Elk Bend - Steelhead Bend Connector $485,000 
 RGF Treatment Plant  $298,000 
 Lift Station Rehabilitation $195,000 
 LSAS Expansion $258,000 
 Nutrient Pathogen Evaluation $  18,000 

  Total $1,254,000 
 

This alternative is not the least cost alternative on the basis of these preliminary cost estimates. 
The variation of the recirculating gravel filter alternative with two treatment plants results in an 
estimated cost $5,000 less than this alternative. However, a preliminary consideration of the 
operation and maintenance cost difference makes this alternative preferable since the combined 
systems eliminates O&M for a treatment plant, a lift station, and one set of LSAS modules.  
 
A preliminary layout of the proposed improvements is shown in Figure 9.1 Existing System and 
Proposed Improvements Preliminary Layout.  
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9.2 OPERATION AND MAINTENANCE 

The operation of the proposed system improvements will not vary substantially from the type of 
operation currently employed by the staff of the Elk Bend Sewer District. Maintenance of 
electrical, pumping, and piping systems will be included as well as regular observation of the 
functioning of the system. Additional management efforts may be needed for the proper rotation 
of wastewater discharge to the LSAS fields. Additional labor and maintenance for the proposed 
improvements is anticipated to be minimal. An estimate of $10,000 per year of increased 
operation and maintenance cost is included in the evaluations presented in this study. 

9.3 IMPROVEMENT PRIORITY RANKING 

In terms of priority for the improvements, all recommended improvements are needed to bring 
the system up to the expected standard for wastewater collection, treatment and discharge. None 
of the recommended improvements can reasonably be deferred for future implementation while 
achieving the desired level of wastewater service for the Elk Bend Sewer District.  

9.4 POTENTIAL FUNDING SOURCES 

Funding for system improvements may come from several sources.  The primary source of funds 
for the recommended system improvements will come from low interest loans through USDA-
Rural Development or through IDEQ’s State Revolving Fund (SRF) loan program.  Remaining 
monies could come from others sources the City may be eligible for.  These include grants from 
USDA-Rural Development, Idaho Department of Commerce [Community Development Block 
Grant Program (ICDBG)], and Special Congressional Appropriations. 
 
The Idaho Department of Environmental Quality offers funding for wastewater systems in Idaho 
through the State Revolving Fund. Loans are currently being offered for 20 to 30 years at interest 
rates of 1.75% and lower. The interest rate is variable depending on the funding environment and 
project eligibility and could possibly be less.  IDEQ loans require authorization to accrue debt. 
Authorization can be obtained by passing a bond election of through Judicial Confirmation. If 
the sewer rates for the Elk Bend Sewer District will be more than 2% of the median household 
income as determined by census, then they may qualify for hardship loan with possible reduced 
interest rate.  
 
The grant selection process for water and wastewater projects is competitive.  Idaho Department 
of Commerce offers Community Development Block Grants of up to $500,000 for projects like 
this. The Elk Bend Sewer District is not eligible to apply directly for CDBG funds, but Lemhi 
County can submit an application for the District. This would not require a financial obligation 
by the County, but it does require the County to accept responsibility for administering a grant if 
awarded. Grant administration costs are typically paid from the grant monies received. 
Additionally, to be eligible for CDBG funds, the community must have a “low to moderate 
income” (LMI) of 51% or higher.  Further efforts would be necessary to determine eligibility and 
coordinate with the county for the application.  
 
Elk Bend may be eligible for grant and low interest loan funds from USDA-Rural Development.  
In order to for the City to be competitive for USDA-Rural Development grant funds the 
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community would be typically required to have a user rate in excess of approximately $35.00 to 
$40.00 per month.  USDA-RD grant funds are awarded in conjunction with USDA-RD loan 
funds.  The total funding package would be likely to consist of 70% loan and 30% grant.  USDA-
RD loans are currently being offered for 30 years at 3.50% interest and less.  There is no penalty 
for early repayment should the District desire to pay the loan back in less than 30 years.  USDA-
RD funds require authorization to incur bond debt. 
 
Special Congressional Appropriations vary in amount and are difficult to predict.  Homeland 
Security Grants are a new source of funds with special regulations for eligibility, therefore 
eligibility and amount are difficult to predict. Additional grant sources may be available and 
should be investigated as the project is developed. 
 

9.5 CAPITAL IMPROVEMENTS PLAN 

The total project cost of $1,254,000 is a significant expenditure for the Elk Bend Sewer District. 
The system has an estimated 125 connections and does not currently charge user rates. The sewer 
district budget is funded through a special taxing district applied to property taxes. In 2011 the 
total general fund budget for the Elk Bend Sewer District was $27,037. This budget includes all 
operation, maintenance, and administration for the sewer district. The District has reported that 
the current budget has been adequate to support the current level of operation and maintenance.  

9.6 RATE ANALYSIS 

The special taxing district is limited in the ability to increase tax rates. It may be necessary for 
the District to implement additional user fees to fund this project. For the purpose of this analysis 
it is assumed that there are 125 connections to the system, the best estimate utilized in this study, 
and that the taxing district would continue as presently constituted. For the repayment of a 30 
year loan at 1.75% interest it is anticipated that user rates would need to be approximately $46.33 
per month. There is a reasonable possibility that the District would receive some funding 
assistance through grants, lower interest rates, or principal forgiveness. The range of user rates to 
support this project is estimated to be $26 to $46 per connection per month.  

9.7 POTENTIAL ENVIRONMENTAL IMPACTS 

The proposed project will include excavation in an area which is in close proximity to the 
Salmon River. Potential impacts to the Salmon River ecosystem must be accounted for. The 
project planning area is in an area of cultural significance to the Shoshone-Bannock Tribes. 
Proper coordination and caution should be taken for the protection of cultural resources in the 
event of inadvertent discovery. Best practices for construction should be maintained for control 
of fugitive dust, proper waste disposal, construction noise, and other hazards posed by heavy 
equipment operation and construction. The potential environmental impacts of the proposed 
project are minimal and can be controlled through proper management of the construction 
project. These and other potential environmental impacts will be more thoroughly reviewed in an 
Environmental Information Document for the proposed project.  
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9.8 PUBLIC PARTICIPATION 

Members of the Elk Bend Sewer District Board of Directors have been the primary contact for 
Keller Associates throughout the development of this study. We anticipate that additional efforts 
will be made following the completion of this study to inform the members of the community 
regarding the wastewater problems faced by the district and the proposed solutions.  
 
Meetings between the District and Keller Associates over the course of the study including 
working sessions with the District Board on March 22, 2010 and August 18, 2011.  
 
The Elk Bend community is primarily composed of seasonal occupants. A relatively small 
proportion of the residents live in Elk Bend year round. As a seasonal community, it is difficult 
to schedule public information sessions that will be accessible to all. To best inform all of the 
residents of the community and provide opportunities for comment, an informational flyer was 
prepared and provided to the sewer district for distribution to the residents of Elk Bend and 
Steelhead Bend. The mailing list and a copy of the information flyer sent are included in 
Appendix I. No written comments were received in response to the mailing. 
 
On June 22, 2012 at 10 am the Elk Bend Sewer District Board met for the District’s annual 
budget meeting. In conjunction with the board meeting, a public information meeting was held to 
present a draft of this study and receive public comments. Discussion of the proposed 
improvements was held and the District Board passed a resolution accepting the 
recommendations of Keller Associates included in this study. Additionally, the board passed a 
resolution to pursue additional grant funding to complete the necessary nutrient-pathogen 
evaluation.   

9.9 PROPOSED PROJECT SCHEDULE 

Developing a schedule to implement system improvements provides a timeline that will help 
motivate project development, find funding sources, educate the public, and establish deadlines 
for major project milestones. 
 
Informed community consent is an important part of finalizing the Wastewater Facilities 
Planning Study.  As a part of the study process, information mailers are proposed to inform the 
public of the findings of this study.  These flyers will focus on educating the public about the 
costs of operating the wastewater system, maintaining the wastewater system, system 
deficiencies identified in the study, and the cost to remedy system deficiencies. 
 
Keller Associates staff has worked closely with District staff and board members in analyzing 
the wastewater system and developing improvements that will have lasting beneficial impacts on 
the community.  A proposed project schedule is presented in Table 9-1 - Proposed Project 
Schedule.  
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TABLE 9-1 - PROPOSED PROJECT SCHEDULE 

Event Date 
Submit EID for DEQ Review October 2012 
Public Information Meeting for EID October 2012 
NP Evaluation October 2012 
Apply for Funding December 2012 
Begin Design of Improvements January 2013 
30% Design Review February 2013 
90% Design Review March 2013 
IDEQ Improvements Design Review April 2013 
Bid Improvements May 2013 
Begin Construction June 2013 

9.10 CERTIFICATION OF OPERATORS 

The Elk Bend Sewer District does not currently have a licensed wastewater operator. Keller 
Associates has provided the current system operator with information and resources to assist in 
acquiring the proper licensing. A current wastewater license of Class 1 Collection and Class 1 
Treatment will be needed for the operation of the proposed wastewater improvements. 
Additionally, licensing is a requirement for eligibility for many of the funding sources discussed 
in Section 9.3.  

9.11 NEED FOR ACTION 

The Elk Bend Sewer District entered a consent agreement with the Idaho Department of 
Environmental Quality in 2008. This agreement came about as a result of issues at the District 
with wastewater ponding on the ground surface at the Elk Bend treatment facility. The Consent 
Order requires the District to complete this wastewater facilities planning study and to bring the 
system into compliance with wastewater disposal regulations of the State of Idaho. Failure to 
comply with the Consent Agreement could subject the District to fines and future compliance 
action by IDEQ.  
 
It is necessary for the Elk Bend Sewer District to take action by implementing wastewater 
treatment and disposal system improvements to bring the wastewater treatment system into 
compliance State regulations and to comply with the Consent Order.  The actions recommended 
by this study will enable the District wastewater system to provide wastewater collection, 
treatment and disposal which will comply with the current and anticipated regulations. Without 
such action the District wastewater system will continue to violate federal and state regulations 
designed and intended to protect the people of Elk Bend and the Salmon River, an important 
natural resource for the nation, the state, and the community.   
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APPENDIX A. Demographic Information 
 
 Idaho Department of Commerce - Lemhi County Community Profile 
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APPENDIX B. Environment 
 
 US Fish and Wildlife Service Threatened and Endangered Species List 
 Western Regional Climate Center - Salmon Climate Conditions 
 National Resources Conservation Service - Elk Bend Soils Report 
 National Resources Conservation Service - Steelhead Bend Soils Report 
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SALMON KSRA, IDAHO (108080) 
Period of Record Monthly Climate Summary 

Period of Record : 12/1/1967 to 8/31/2009 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. 
Temperature (F) 

29.7 37.9 50.7 60.7 69.9 78.2 87.9 86.2 75.2 60.4 42.3 30.6 59.2

Average Min. 
Temperature (F) 

12.2 17.3 26.2 32.4 39.6 46.4 51.4 49.0 40.5 31.4 23.1 13.7 31.9

Average Total 
Precipitation (in.) 

0.67 0.44 0.54 0.78 1.35 1.40 0.96 0.79 0.76 0.61 0.75 0.75 9.81

Average Total 
Snowfall (in.) 

7.8 3.7 1.9 0.9 0.1 0.0 0.0 0.0 0.0 0.1 3.5 7.6 25.6

Average Snow 
Depth (in.) 

5 3 0 0 0 0 0 0 0 0 0 2 1

Percent of possible observations for period of record. 
Max. Temp.: 99.9% Min. Temp.: 99.8% Precipitation: 99.9% Snowfall: 99.2% Snow 
Depth: 97.7%  
Check Station Metadata or Metadata graphics for more detail about data 
completeness. 

 
Western Regional Climate Center, wrcc@dri.edu 
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APPENDIX C. Floodplains 

 
 Federal Emergency Management Agency - Elk Bend Flood Insurance Rate Map (FIRM) 



Elk Bend Sewer District Wastewater Facilities Planning Study  209003 
 

 
 August 24, 2012 

 

114

 



Elk Bend Sewer District Wastewater Facilities Planning Study  209003 
 

 
 August 24, 2012 

 

115

APPENDIX D. Maps 

 Elk Bend Project Planning Area 
 Elk Bend Proposed Project Layout 
 1971 Construction Drawings 
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APPENDIX E. Wastewater Flow & Treatment Records 

 Wastewater Flow Summary 
 Wastewater Sampling - June 1, 2010 
 Wastewater Sampling - July 14, 2010 
 Wastewater Sampling - Sept 29, 2011 
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APPENDIX F. Financial Information 

 Elk Bend Sewer District Funding Scenario Evaluation 
 Elk Bend Sewer District - 2008 Budget 
 Elk Bend Sewer District - 2011 Budget 
 Elk Bend Sewer District – 2012 Budget 
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Elk Bend Sewer District  Wastewater 
Improvements Funding Scenarios 

8/24/2012   
    

Estimated Project Cost  $                      1,254,000  
    

USDA-RD Alternative   
Grants   
CDBG (potential)  $                         500,000  
Rural Development (30%)  $                         376,200  
    

Loans   

Rural Development (70%)  $                         877,800  
    
Estimated User Rate 
Impact   
Project Rate Impact $37.42 
    
Previous Rate Equivalent $18.00  

Adjusted Rate Equivalent $55.42  
    

IDEQ Alternative - 20yr   
Grants   

CDBG (potential)*  $                         500,000  
SRF Principal Forgiveness  ?  
    
Loans   
IDEQ   $                      1,254,000  
    
User Rates per EDU   
Rate Impact $61.56 
Previous Rate $18.00  

Adjusted Rate $79.56  

    
IDEQ Alternative - 30 
yr   
Rate Impact $46.33 
Previous Rate $18.00 
  $64.33 
    
*This analysis does not include potential $0.5 M CDBG. 
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APPENDIX G. Agency Involvement 

 October 26, 2007 IDEQ Letter - Elk Bend Sewer District Failed Wastewater System  
  Response Plan 
  
 November 7, 2007 Elk Bend Temporary Disposal Area Plan and Permit 
 
 June 4, 2008 Elk Bend Sewer District - Reply to Letter from DEQ, October 26, 2007 
 
 January 6, 2009 IDEQ Letter - Consent Order  
 
 March 3, 2010 IDEQ Letter - March 15 Sewage on Ground Incident... 
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APPENDIX H. System Photos 

 Elk Bend Lift Stations 
 Elk Bend Wastewater Treatment Plant 
 Elk Bend Discharge Field 
 Steelhead Bend Lift Station 
 Steelhead Bend Treatment Plant 
 Steelhead Bend Discharge Field 
 Wastewater Operations Building  
 Laboratory 
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Entering Elk Bend from the North Elk Bend Boating Access 

Elk Bend Horn Drive Lift Station Interior of Horn Drive Lift Station Wet Well 

Electrical Panel at Horn Drive Lift Station Horn Drive Lift Station Dry Pit 
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Entering Elk Bend from the North Elk Bend Treatment Plant Lift Station Interior 

 

Hose from Pump to Dry Pit Elk Bend Treatment Plant Lift Station 

 

Elk Bend Wastewater Treatment Plant Elk Bend Treatment Plant Site 
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Elk Bend Overflow Pond Elk Bend Treatment Plant Inlet 

Aeration Basin RAS Piping (w/ packed sludge extruding) 

Blower & Motor (nonfunctioning) Blower & Motor (operational) 
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Clarifier Basin Scum Return Channel Package Plant Outlet 

Clarifier Weir Channel Scum Return Channel 

Secondary Septic Tank & Effluent Screen Elk Bend LSAS Drainfield 
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Steelhead Bend Lift Station Standby Generator 

Steelhead Bend Lift Station Wet Well Steelhead Bend Lift Station Dry Pit 

Steelhead Bend Treatment Plant Steelhead Bend Aeration Basin 
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Inlet Screen - Comminutor Removed Steelhead Bend Overflow Pond 

Steelhead Bend Package Plant Steelhead Bend LSAS Drainfield 

Elk Bend Wastewater Operations Building Laboratory Bench 
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APPENDIX I. Public Involvement 

 March 3, 2010 Agenda for meeting with EBSD Board 
 
 August 18, 2011 Presentation for meeting with EBSD Board 
 
 Public Notice publication for June 22, 2012 Board Meeting  

and Public Information Meeting 
 
June 22, 2012 Meeting Sign-In Sheet 
 
Record of Annual Meeting June 22, 2012 – Including motion to accept WWFPS and 
motion to apply for grant money for the N-P Evaluation 
 
Elk Bend Sewer District Mailing List 
 
Public Information Flyer  
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