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EXECUTIVE SUMMARY

This wastewater facility planning study presents the findings and recommendations for the North Lake
Recreational Sewer and Water District’'s wastewater system based on recent trends and forecasts of future
flows. It also documents the current condition of the facilities and identifies deficiencies. The study also
evaluates the benefits and costs of improvement alternatives and makes recommendations for financial
plans to support those improvements. The goal of this facility planning study is to create a financial plan to
guide financial and operational wastewater decisions.

Keller Associates has worked with key district staff to understand the challenges currently facing the system
and to develop practical, cost-effective solutions. Keller Associates gratefully recognizes the Board of
Directors, Operations Manager, WWTP Manager, the district administrative support staff, and all others
involved for their support and assistance in the completion of this study.

ES.1 PLANNING CRITERIA

Regulatory requirements and engineering best practices formed the basis for the evaluation in this facility
planning study. Applicable regulatory requirements include the District's reuse permit and state water
quality standards. An in-depth discussion of planning criteria is included in Chapter 1.

Study Area and Land Use

The study area is in the more densely populated area on the north end of Lake Cascade. It includes the
City of Donnelly, Tamarack Resort, and five other recreational neighborhoods. The service area includes
recreational cabins and homesites, the majority of which are used on weekends and holidays. There is also
federal, county, and state-owned land scattered throughout the area; some of which include campground
facilities for summer use by the public. The wastewater treatment plant is located just outside the southern
border of the City of Donnelly. The effluent is used to irrigate several fields near the treatment plant.

Population

The District is experiencing fairly steady, but rapid growth. For future projected populations, the District
elected to assume a growth of 3.4%, which is the average growth rate in Valley County from 2015 to 2020.
This equates to adding approximately 6,950 people over the next 20 years. Figure ES-1 shows the historical
and projected populations for the planning area.

FICURE ES-1: HISTORICAL AND PROJECTED POPULATIONS
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Wastewater Flows

£

Table ES-1 presents the flow projections for the membrane treatment plant. The method used to estimate
the flows is discussed in Chapter 1. The historical loadings (pounds per day of contaminants) to the
treatment plant and the 20-year projected loadings are also discussed in Chapter 1.

TABLE ES-1: PROJECTED MEMBRANE TREATMENT PLANT INFLUENT FLOWS (MGD)

Year ADF  MMF | MDF | PHF
2022 | 0237 | 0390 | 0497 | 0746
2027 0280 | 0462 | 0588 | 0.882
2032 | 0331 | 0545 | 0695 | 1.04
2037 0391 | 0645 | 0821 | 123
2042 | 0462 | 0762 | 0971 | 146

Peak wastewater flows have historically been diverted to the lagoon system rather than sent to the
membrane treatment plant. For this planning study, it was assumed that peak events would continue to be
diverted. Planning criteria for the collection system, which needs to pass the peak events, was also
developed and is shown in Table ES-2.

TABLE ES-2: PROJECTED COLLECTION SYSTEM INFLUENT FLOWS (MGD)

Year MDF | PHF |
2022 191 | 287
2042 292 | 438
2072 649 | 9.74

ES.2 EXISTING FACILITIES ASSESSMENT

The wastewater system consists of approximately 39 miles of gravity sewer lines, 17 miles of pressure
sewer lines, 29 lift stations, a lagoon system, a membrane bioreactor system, land application, and rapid
infiltration basins. A calibrated model was used to assess the effects of the existing and future maximum
day flows on the existing system. The gravity lines in the system appear to have enough capacity to handle
existing flows, except for the short, 8-inch influent pipe to the Big Smoky lift station, which is only slightly
over targeted depth over diameter (d/D) capacity. All pump stations and force mains are adequately sized
to handle existing flows as well. For committed developments (20-year capacity), the primary southern
trunkline upstream of the Big Smoky lift station is undersized for flows produced by committed EDUs. While
no surcharging is present in the trunkline, it is recommended that improvements be made prior to finishing
development on committed EDUs. Several pump station firm capacities are exceeded and need
improvements. However, all force mains are adequately sized to carry desirable velocities. For future
system (buildout capacity) analysis, the same problem pipeline as displayed in 20-year analysis has its
issues exacerbated, with lengths of pipeline upstream of the Big Smoky lift station at capacity or
surcharging. Several more pump stations reach or exceed firm capacity. All force mains are still adequately
sized to carry desirable velocities.
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The treatment facilities include a lagoon system and a membrane bioreactor system. The lagoon system
includes two aerated treatments and one polishing treatment lagoons, two storage lagoons, and gas
chlorination. The membrane bioreactor system includes a headworks with influent screens, biological
process basins, and membrane treatment. The membrane bioreactor also has UV disinfection system but
it is not normally used. Effluent is land applied or sent to the rapid infiltration basins. Biosolids from the
process basins are pumped to the lagoon system for treatment and storage. Solids in the lagoons are
reaching capacity.

The main deficiencies in the wastewater system are as follows:

Collection System

» Lack of pump redundancy at following pump stations:
Big Smoky

Rex/Morning

Day/Wagon

Hawks Bay

The Reserve

Ponderosa

FM Church Camp

V V ¥V ¥V VY V V VY

Tamarack

» All or nearly all pump stations are lacking:

Safety and security measures such as fencing, fall protection, and locks
Flow meters

Pressure gauges

Air release valves

SCADA connection

YV V V VYV VY V

Backup power is not available at 11 pump stations.
» WW Lake Crossing force main does not have adequate capacity to convey 20-year flows.

WWTP Headworks

» The WWTP lacks a dedicated grit removal system. The fine screen is the only solids removal
process upstream of the MBR.

» The HVAC system needs to be improved to limit future corrosion in the headworks.
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MBR Treatment
» There is a resonance issue for one of the process blowers at certain speeds.

» The process basins and blowers will be near capacity at the end of the 20-year planning period.
However, additional influent loading data may indicate lower than projected loadings.

» The permeate pumps will be near their firm capacity at the end of the 20-year planning period. A
spare pump could reduce the risk of a long lead time if a pump fails.

» Similarly, spare parts on other equipment would help avoid similar long lead time risks.
» Currently one RAS pump and one mixer are missing from the process basins.

» The WAS pumps are oversized, which makes it difficult to control the amount of WAS pumped.
Replacement of these pumps could be part of a sludge dewatering project.

» An ORP probe and recycle pumps are recommended to monitor conditions in the process basins
and assist with additional biological nutrient removal for discharge compliance at the RI basins.

» The blowers will be nearing their expected life span during the 20-year period. Rather than
replacing the blowers with the same type, higher efficiency blowers are recommended.

Biosolids
» The biosolids are currently sent to Lagoon 1, which is at its solids storage capacity.
» A Biosolids Management Plan will be needed prior to disposing of the biosolids.

Lagoons

» The winter storage capacity in the lagoons is not sufficient. Without additional storage lagoons and
land application area, the RI basins will need to be used for effluent disposal.

» The firm capacity for the irrigation pumps is not sufficient.

» Based on the aeration pattern there appears to be some lagoon diffusers that need to be replaced.
Disinfection

» Gas chlorine disinfection of the lagoon effluent is a safety hazard.

» If additional land application area is added and the irrigation pumps increase, the chlorine dosing
and contact system may exceed its capacity.

» UV disinfection system is approximately 15 years old, has not been used, and may need to be
upgraded.

SCADA
» The SCADA system is outdated and presents difficulties archiving data.
» Similarly, the plant PLCs are reaching their expected life and should be updated.

Rapid Infiltration

» The Rl basins require maintenance to avoid vegetation growth. Similarly, the valves for each basin
require operation and some repair.

» Phosphorus removal needs to be enhanced prior to discharging to the Rl basins.
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ES.3 WASTEWATER SYSTEM ALTERNATIVES

For the collection system, several alternatives were considered to address existing and future capacity
issues within the system. Based on the evaluation presented in Chapter 7, the extension of the WW Lake
Crossing force main was recommended to alleviate capacity concerns upstream of the Big Smoky Lift
Station. Another alternative scenario that was discussed in Chapter 7 was pipeline replacements as the
pipelines approach the end of their useful life.

For the treatment plant, several options were considered to meet the deficiencies listed. The major decision
was whether to continue with land application of all of the effluent or to move to apply some of the effluent
at the rapid infiltration basins more regularly. Based on the evaluation in Chapter 8, the recommended
direction is to move toward more regular use of the rapid infiltration basins. Additional alternative
evaluations were made concerning different coagulants for phosphorus removal (rare earth was
preliminarily recommended) and biosolids treatment (mechanical dewatering was recommended).

ES.4 CAPITAL IMPROVEMENT PLAN

The main result of this wastewater planning study update is a 20-Year Capital Improvement Plan (CIP) to
guide the District’s purchasing decisions. The CIP is shown in Table ES-3 and Table ES-4 includes a
recommended order to address the wastewater system deficiencies. The costs shown in the CIP are
planning-level estimates (Class 5 cost opinion by the Association for the Advancement of Cost Engineering)
and can vary depending on market conditions. It is recommended that Priority 1 items be implemented in
the next five years. The timeline for Priority 2 and 3 improvements should be updated based on growth
and budget.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 ES-5



DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

Project ID#

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY

TABLE ES-3: 20-YEAR COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN

Project Name

Primary Purpose

Total Estimated Cost

Priority 1 Improvements (Prior to 5 years)

(2023 Dollars) *

1.1 Pump Station SCADA Improvements Data information collection and tracking $1,330,000
1.2 Downstream WW Lake Crossing Gravity Line Improvement Increase pipeline capacity $3,872,000
1.3 WW Lake X-ing Pump Station Upgrades Increase pump firm capacity to existing peak flow $160,000
1.4 Day/Wagon Pump Station Upgrades Increase pump firm capacity to existing peak flow $260,000
15 Mtn Shadows Pump Station Upgrades Increase pump firm capacity to existing peak flow $140,000
1.6 Mtn Meadows Pump Station Upgrades Increase pump firm capacity to existing peak flow $180,000
1.7 Ponderosa Pump Station Upgrades Correct existing pump redundancy deficiency $60,000
1.8 Big Smoky Pump Station Upgrades Correct existing pump redundancy deficiency $80,000
1.9 Rex/Morning Pump Station Upgrades Correct existing pump redundancy deficiency $70,000
1.10 Hawks Bay Pump Station Upgrades Correct existing pump redundancy deficiency $69,000
1.1 The Reserve Pump Station Upgrades Correct existing pump redundancy deficiency $77,000
1.12 FM Church Camp Pump Station Upgrades Correct existing pump redundancy deficiency $30,000
113 Tamarack (Discovery, Upper) Pump Station Upgrades Correct existing pump redundancy deficiency $25,000
1.14 Pump Station Safety and Security Improvements Improved system safety and security $580,000
1.15 Little Lane Pump Station Upgrades Improved efficiency and operation $32,000
1.16 Grasmick Pump Station Upgrades Improved efficiency and operation $52,000
117 Smiling Julie Pump Station Upgrades Improved efficiency and operation $16,000
1.18 Camas Pump Station Upgrades Prevention of backflow $14,000
119 Margot Pump Station Upgrades Prevention of backflow $30,000
1.20 Jack's Loop Pump Station Upgrades Improved level control $7,000
1.21 Poison Creek Pump Station Upgrades Improved level control and lifespan $16,000
1.22 Steelhead Pump Station Upgrades Improved level control and lifespan $10,000

Total Collections Priority 1 Improvements (rounded) $7,110,000

Priority 2 Improvements (Prior to 20 years)
2.1 Parallel Force Main to WWTP Increase conveyance capacity to WWTP $2,244,000
22 Upstream WW Lake Crossing Lift Station Gravity Line Improvement Increase pipeline capacity $996,000
2.3 Upstream Day/Wagon Lift Station Gravity Line Improvement Increase pipeline capacity $5,324,000
24 Pump Station Air Release Valve Improvements Improve pipe pressures $150,000
25 Pump Station Flow Monitoring Improvements Improved efficiency, operation, and management $1,400,000
2.6 Pump Station Gauge Improvements Improved efficiency and operation $180,000
2.7 Pump Station Backup Power Improvements (Transfer Switches Only) Improved reliability and emergency coverage $620,000
2.8 20-Yr WW Lake X-ing Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $1,750,000
29 20-Yr Ponderosa Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $220,000
2.10 20-Yr Big Smoky Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $1,750,000
2.1 20-Yr Rex/Morning Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $110,000
212 20-Yr Jack's Loop Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $110,000
2.13 20-Yr Hawks Bay Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $208,000
2.14 20-Yr Poison Creek Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $894,000
2.15 20-Yr Smiling Julie Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $110,000
2.16 Fir Grove Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $144,000
217 Day Star Lake X-ing Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $122,000
NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 ES -6
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2.18 Arrowhead Pump Station Upgrades Increase pump firm capacity to 20-yr peak flow $20,000
2.19 Hillhouse Pump Station Upgrades Replacement of worn components $46,000
2.20 RR Village Pump Station Upgrades Replacement of worn components $11,800
2.21 Lake Forest Pump Station Upgrades Improved efficiency and operation $3,000
2.22 Meadows (West Mtn) Pump Station Upgrades Improved efficiency and operation $15,000

Total Collections Priority 2 Improvements (rounded) $16,427,800

Notes: The cost estimate herein is concept level information only based on our perception of current conditions at the project location and its accuracy is subject to significant variation depending
upon project definition and other factors. This estimate reflects our opinion of probable costs at this time and is subject to change as the project design matures. This cost opinion is in 2023
dollars and does not include escalation to time of actual construction. 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 condlitions, 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 cost presented herein.

TABLE ES-4: 20-YEAR TREATMENT SYSTEM CAPITAL IMPROVEMENT PLAN

Project ID # Project Name Primary Purpose Total Estimated Cost (2023 Dollars)
Priority 1 Improvements
11 Lagoon Sludgspﬁirgr?}\;a:tand Diffuser Operations $1.280.000
1.2 Dewatering System Operations, Capacity $1,902,000
1.3 Headworks (Grit Removal, HVAC Upgrade) Operations $1,190,000
14 RI Basin Maintenance Operations, Capacity $978,000
1.5 Phosphorus Removal Permit Compliance $104,000
1.6 Miscellaneous Items including Spare Parts Operations, Capacity, Redundancy $455,000
1.7 SCADA and PLC Upgrades Operations $474,000
1.8 Convert Disinfection from Gas to Liquid Chlorine Safety, Capacity $707,000
Total WWTP Priority 1 Improvements (rounded) $7,090,000
Priority 2 Improvements
2.1 Blower Upgrade Power Savings, Capacity $2,879,000
2.2 Belt Dryer Operations $5,058,000
2.3 Additional Membranes and Permeate Pumps Capacity $572,000
Total WWTP Priority 2 Improvements (rounded) $5,058,000
TOTAL TREATMENT PLANT IMPROVEMENT COSTS (rounded) $12,148,000

Notes: The cost estimate herein is concept level information only based on our perception of current conditions at the project location and its accuracy is subject to significant
variation depending upon project definition and other factors. This estimate reflects our opinion of probable costs at this time and is subject to change as the project design
matures. This cost opinion is in 2023 dollars and does not include escalation to time of actual construction. 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 cost presented herein.

ES.5 IMPLEMENTATION PLAN

The District Board of Director’s will determine the implementation timeline of projects and the funding
options for the upgrades. See Chapter 9 and the November 2020 Rate Study in Appendix H for funding
considerations and implementation.
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CHAPTER 1- PROJECT PLANNING

North Lake Recreational Sewer and Water District (NLRSWD; District) manages a wastewater collection
system and treatment facility for several service areas near Donnelly, Idaho and Lake Cascade. The system
includes approximately 39 miles of gravity sewer lines, 17 miles of pressure sewer lines, 29 lift stations, a
lagoon system, and a Membrane Bioreactor (MBR) Wastewater Treatment Plant (WWTP).

Influent flow is directed through the headworks and screening facility before being treated in the MBR
system. Following MBR treatment the final effluent is discharged to Lagoon 5 for storage until it is land
applied. The wastewater is land applied in accordance with the Idaho Department of Environmental Quality
(DEQ) Reuse Permit No. LA-000070-04 (Appendix A). Rapid Infiltration (RI) basins are available for effluent
disposal from the MBR system if the storage lagoons get too full. When the RI basins are utilized, the
effluent passes through the UV disinfection system prior to discharge. Storage lagoons are used to store
the effluent until the water can be used for irrigation during the growing season (May 1st — October 15th).
Effluent from the storage lagoons is applied to two management units (MUs) during the growing season.

The purpose of this study is to provide an updated plan for the continued and future development, operation,
and maintenance of the collection system and treatment plant. Specifically, NLRSWD wants to evaluate
the limitations of the existing lift stations and force mains and establish trigger points for future
improvements.

This WWTP Facility Planning Study (FPS) generally follows the DEQ and United States Department of
Agriculture (USDA) - Rural Development (RD) suggested outline for planning studies. This chapter gives
an overview of the project location, discusses the environmental considerations within the planning study
area, and the population growth trend in the area. Additionally, planning criteria for future flows and
regulatory requirements are discussed.

1.1. LOCATION

The NLRSWD was established to provide sewer service to the densely populated areas on the north end
of Lake Cascade. The study area is in the west central portion of Idaho, 90 miles north of Boise. The City
of Donnelly, Tamarack Resort, and five other recreational neighborhoods are within the service area. The
City of Donnelly is located on the northeast end of the lake. The service area includes primarily recreational
cabins and homesites, the majority of which are used on weekends and holidays. There is also federal,
county, and state-owned land scattered throughout the area; some of which include campground facilities
for summer use by the general public. The WWTP is located just outside the southern border of the City of
Donnelly. Figure 1-1 shows Lake Cascade and the service area for this planning study.
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DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY b

FIGURE 1-1: SERVICE AREA MAP
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NLRSWD pipelines (blue in Figure 1-1) were modeled and evaluated in this study as they are owned and
operated by the District. Pipelines in the Tamarack Resort area (red in Figure 1-1) are owned by the District
but were not modeled and evaluated in this study due to the significant slopes (capacity) they present in
the collection system. City of Donnelly pipelines (purple in Figure 1-1) are considered private and were also
not included in the model, as these collection lines are not owned or maintained by the District.
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1.2. ENVIRONMENTAL CONDITIONS

This is solely a planning project, with recommended infrastructure and operational improvements that may
have environmental impacts. While these impacts are briefly discussed in this report, a full environmental
analysis is not included. This section along with Appendix F, presents a summary of the environmental
resources in the NLRSWD. Potential consequences for improvements are discussed later in the report.

1.2.1. Physiography, Topography, Geology, and Soils

Lake Cascade and the City of Donnelly lie within the Long Valley of Valley County, Idaho at the base
of the Payette National Forest. Elevations on the north end of Lake Cascade range from 4,800 to
5,000 feet, while the adjacent glaciated mountains rise above 7,000 feet. The WWTP is located on
the northeast end of Lake Cascade on relatively flat topography at an elevation of 4,860 feet.

The soils through the northern Lake Cascade area have considerable variability in grain size,
texture, and depth. The topsoils are generally sandy loams.

1.2.2. Surface and Ground Water Hydrology

Boulder Creek flows along the eastern edge of Donnelly and the WWTP, but the primary surface
water is Lake Cascade. Lake Cascade is located on the North Fork of the Payette River. Several
major tributaries, Lake Fork Creek, Gold Fork River, Boulder Creek, and Willow Creek, enter from
the northeast. The North Fork of the Payette and its major tributaries flow through Long Valley, north
of the reservoir. Poor drainage and high-water tables are prevalent along the west shoreline and in
smaller areas where the terrain is essentially flat with poor draining soils, or at elevations below the
high-water line.

Groundwater beneath the WWTP flows generally towards the southwest and is primarily 5 to 24 feet
below ground. Groundwater throughout much of the study area, particularly on level ground, is very
near the ground surface. Many areas, especially on the northeasterly side of the lake, have perched
water tables at or above the ground surface during early spring. The DEQ has established nitrate
priority areas for the state. Area wells have not experienced high nitrate concentrations and the
study area is not within a nitrate priority area.

1.2.3. Fauna, Flora, and Natural Communities

Those species documented in Valley County near Donnelly that are listed as endangered,
threatened, proposed, and candidate species by U.S. Fish and Wildlife Service (USFWS) are listed
below:

» Threatened: Northern Idaho Ground Squirrel, Bull Trout, Canada Lynx, Whitebark Pine

» Candidate: Monarch Butterfly

» Proposed Threatened: North American Wolverine

» Under Review: Little Brown Bat, Gray Wolf

None of these species are anticipated to be found within the NLRSWD WWTP area or reuse sites.
1.2.4. Land Use Including Housing and Commercial Development

Land use within the study area includes public and private timbered areas, agricultural and grazing
lands, campground, church retreats, recreational homes/cabins, year-round homesites, and trailer
homes. The Tamarack Resort is a four-season resort which provides recreation and attracts tourism
year-round. The residential sites are generally clustered around the reservoir. The land use
surrounding the WWTP is used for timber or farming and harvesting of grasses. Industrial facilities
within the areas are confined to propane suppliers, and commercial facilities are tailored to
recreation and tourism, such as motels, grocery stories, gas stations, shops, and restaurants.
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1.2.5. Cultural Resources

The National Park Service’s National Register of Historic Places lists the John Korvola, the Jacob
and Herman Mahala, and the Jacob Maki Homesteads as historical resources in the Donnelly area.

However, these sites do not overlap with the WWTP or reuse sites. No archaeological sites are
listed for the planning area.

1.2.6. Utility Use

An analysis of wastewater flows was completed using data collected at the WWTP and the Poison
Creek Lift Station (Tamarack). The analysis showed that, on average, the total system usage was
32 gallons per capita per day. Additionally, the Tamarack area produces approximately 70% of the

wastewater. Water usage was higher, with system average day usage of 92 gallons per capita per
day.

1.2.7. Floodplains and Wetlands

There are several mapped floodplains within the service area, namely resulting from the flows of the
North Fork of the Payette River, Lake Fork, and the Gold Fork River. These floodplains are relatively
small in nature and usually within the existing 20 to 100 feet wide river channels. Figure 1-2 shows
the wetlands with respect to the study area.
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FIGURE 1-2: WETLANDS WITHIN STUDY AREA
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There is a mapped floodplain for Boulder Creek, which traverses just east of the WWTP, as shown
in Figure 1-3. The map shows that the WWTP is in an area of minimal flood hazard. Any facilities to

be developed would need to consider proximity to Boulder Creek and ensure that it be located above
the reported flood elevations or flood proofed.
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FIGURE 1-3: FEMA FLOOD PLAIN MAP NEAR WWTP
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The National Wetlands Inventory through the USFWS provides geographic information system (GIS)
data outlining surface waters and wetlands. Multiple locations within the City of Donnelly and
bordering Boulder Creek are classified as wetlands. The locations near the WWTP are largely
confined to bordering Boulder Creek or irrigation canals surrounding the land application sites.
These sites are outlined in Figure 1-4.

For any projects that involve disturbances to jurisdictional wetlands, formal consultation with the
U.S. Army Corps of Engineers, the Idaho Department of Water Resources, and the Idaho
Department of Lands will be required to obtain nationwide 404 permits for stream crossings or
wetland alteration.
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FIGURE 1-4: NATIONAL WETLANDS INVENTORY NEAR WWTP
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1.2.8. Wild and Scenic Rivers

There are no designated or proposed wild and scenic rivers in NLRSWD, or within the vicinity of the
WWTP and land application sites.

1.2.9. Public Health and Water Quality Issues

The reuse sites are irrigated according to agronomic rates, therefore minimizing runoff and impact
to surface waters. Treated wastewater discharged to the District’s land application site must meet
disinfection requirements from their reuse permit. Isolated incidents of disinfection violations have
occurred but are few. During the 2020 reuse applications season, several violations of the coliform
limit occurred, but was credited to issues with sampling and higher strength influent wastewater.
The sampling strategy and chlorine dose was adjusted, and no other coliform exceedances

occurred. Statements from the DEQ indicate that treatment practices by the District are able to meet
groundwater requirements.

1.2.10. Proximity to a Sole Source Aquifer

A sole source aquifer is an aquifer that supplies at least 50 percent of the drinking water for its
service area, and there is no reasonably available alternative drinking water source should the
aquifer become contaminated. The major sole source aquifer in Idaho is the Eastern Snake River

Plain Aquifer, which is highlighted in Figure 1-5, as well as the location of the WWTP. The District is
outside of any sole source aquifer designations.
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FIGURE 1-5: SOLE SOURCE AQUIFERS
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1.2.11. Prime Agricultural Farmland

The land surrounding the WWTP is not classified as prime farmland, “farmland of statewide
importance, if irrigated”, by the Natural Resources Conservation Service (NRCS).

1.2.12. Coastal Resources

The Coastal Zone Management Act does not list any area in Idaho as a coastal resource; therefore,
no coastal area will be affected by the proposed improvements.

1.2.13. Precipitation, Temperature, and Prevailing Winds

Precipitation, Temperature, and Wind data was collected from the Western Regional Climate Center
(WRCC). A climate summary for McCall (1905 through 2016), which is approximately 15 miles from
Donnelly, shows average minimum temperatures ranging from 10.6°F to 44.2°F and average
maximum temperatures ranging from 30.3°F to 81.0°F. Over this same period, the total annual
precipitation averaged 26.19 inches with a snowfall average of 134.2 inches. The wettest month on
average is December; the driest month is July. Snowfalls can be heavy, with short growing seasons.
Snowmelt in the spring results in large volumes of runoff and standing water in some of the flatter
areas.

Based on WRCC wind data, the prevailing wind direction is from the south, but during the summer
months the winds can be from the north. Average wind speeds range from 2.7 to 5.6 mph, although
winds can vary according to the season.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 8
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1.2.14. Air Quality and Noise

Idaho is among the states that have delegated authority from EPA to issue air quality permits and
enforce air quality regulations. DEQ’s air protection efforts are intended to ensure compliance with
federal and state health-based air quality regulations. The Clean Air Act of 1970 identified six
common air pollutants of concern, called “criteria pollutants.” These criteria pollutants are carbon
monoxide, lead, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide. Fugitive dust is also
closely regulated as it contributes to particulate matter. DEQ monitors air quality and publishes air
quality information.

The District is not in an area of concern, Class | area, or non-attainment area. Additionally, no noise
issues have been identified for the area. A map of areas with sensitive air quality is shown in Figure
1-6.

FIGURE 1-6: AIR QUALITY MAP

1.2.15. Energy Production and Consumption

The NLRSWD does not produce any energy. Energy used by the wastewater system is comprised
primarily of pumping from lift stations, aerators in the lagoons, the MBR treatment system at the
WWTP, and irrigation pumping.
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1.2.16. Socio-Economic Conditions

K

Major employers in the area are state and local government, farming, logging, mining, and related

services. Tourism and recreation are the major attractions drawing people to the region.

With periodic increases in utility rates, the District will be able to continue funding proposed
improvements. There are no poor or disadvantaged groups that will be adversely impacted;

conversely, such groups would benefit by the improved wastewater system.

Historical and projected populations are presented in Section 1.3.

1.3. POPULATION TRENDS

Table 1-1 summarizes the historical equivalent dwelling unit (EDU) numbers and estimated population
based on a people per household value of 2.78, as reported for Valley County by the U.S. Census Bureau.
The NLRSWD has seen steady historical growth. The District has maintained an average of 2-3% growth
between 2017 and 2022, with a 5% spike observed in 2019. Valley County has observed an average growth
of 3.4% from 2015 to 2020. The County growth rate of 3.4% was selected by the District to estimate the
population for the 20 and 50-year planning horizons.

TABLE 1-1: NLRSWD HISTORICAL AND PROJECTED POPULATION

Year Estimated Population EDU
2017 6,255 2,250
_ 2018 6,400 2,302
S 2019 6,550 2,356
g 2020 6,900 2,482
2021 7,095 2,552
2022 7,295 2,624
2027 8,623 3,102
2032 10,192 3,666
2037 12,046 4,333
2042 14,238 5,122
E 2047 16,829 6,054
'§‘ 2052 19,891 7,155
2057 23,510 8,457
2062 27,788 9,996
2067 32,845 11,815
2072 38,821 13,964

Assuming the growth rate and same household size, the NLRSWD population would be approximately
14,238 in 2042 and 38,821 in 2072. Figure 1-7 illustrates the historical and projected future populations.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006
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FIGURE 1-7: POPULATION PROJECTION
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1.4. INFLUENT FLOW ANALYSIS

This section summarizes the historical wastewater flows into the WWTP and develops planning criteria for
projecting future flows during the planning period. The planning period flows include the average day flow
(ADF), maximum month flow (MMF), maximum day flow (MDF), and peak hour flow (PHF). The ADF is the
average daily flow for the calendar year (January to December). MMF represents the highest monthly
average flow into the WWTP for the year. The MDF represents the maximum day flow recorded each year.
The PHF represents the highest hourly flow at the WWTP. The District does not maintain hourly influent
flow records, therefore the PHF was estimated using Ten State Standards (Great Lakes-Upper Mississippi
River Board of State and Provincial Public Health and Environment Managers, 2014). Ten State Standards
estimates the peaking factor for the peak hour flow based on the average day flow using the population.
The peaking factor using this method is 3.15 times the average day flow.

The District has a SCADA system to track daily flow into the WWTP. Records received from the District
date back until January 2009. SCADA records show that wastewater flow is primarily directed to the MBR
treatment plant but can be diverted to the lagoon system during peak events. For this planning study, it was
assumed that peak events would continue to be diverted in the future. Flow analysis for the WWTP focused
on the influent flows strictly to the headworks of the MBR treatment plant that were documented by the
SCADA system. Flow analysis for the collections system included flows to the MBR plant and flows diverted
to the lagoon system to properly account for high flows seen during peak events. Figure 1-8 demonstrates
the daily headworks influent flow (grey) and also the flow diverted to the lagoons (blue) from 2009 through
2021. Flow data from July 2020 to December 2020 was not received.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 1
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FIGURE 1-8: HISTORICAL DAILY FLOW
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Due to the large amount of data, the 99.5 and 0.5 percentiles were assumed to be outliers. Table 1-2
presents historical flow summaries for the MBR WWTP for ADF, MMF, MDF, and PHF in million gallons
per day (MGD). EDU and population data was only available from 2017 to 2021. Since PHF is estimated
based off population, PHFs were only estimated from 2017 to 2021.
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TABLE 1-2: MBR WWTP FLOW SUMMARY (MGD)

Year ADF MMF MDF PHF
2009 0.154 0.234 0.357
2010 0.160 0.243 0.385
2011 0.170 0.260 0.423
2012 0.155 0.240 0.406
2013 0.157 0.217 0.377
2014 0.171 0.256 0.428
2015 0.150 0.204 0.376
2016 0.175 0.249 0.389
2017 0.203 0.335 0.427 0.640
2018 0.191 0.261 0.346 0.602
2019 0.185 0.308 0414 0.581
2020 0.212 0.268 0.357 0.661
2021 0.202 0.300 0.359 0.625

Table 1-3 presents flow data into the MBR WWTP in gallons per capita per day (gcpd). The planning criteria
selected for projecting future flows is the maximum of the 2017 to 2021 gpcd values.
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TABLE 1-3: MBR WWTP PLANNING CRITERIA FLOWS (GCPD)

Parameter 2017 ‘ 2018 2019 2020 2021 Planning Criteria
Population 6,255 6,400 6,550 6,900 7,095

ADF 32 30 28 31 28 32

MMF 54 41 47 39 42 54

MDF 68 54 63 52 51 68

PHF 102 94 89 96 88 102

Table 1-4 presents a summary of the collection system planning criteria. Flow analysis for the collection
system included the peak events from the combined flow to both the headworks and the lagoon system.
Planning criteria for the collection system was developed using the same method that was used in the MBR
WWTP flow analysis. The current planning criteria was 262 gpcd (1.91 MGD) for the MDF and 394 gpcd
(2.87 MGD) for the PHF (utilizing the same 1.5 peaking factor PHF/MDF shown in Table 1-3). A smaller
future planning criteria is used because the precipitation, snowmelt, and irrigation are not expected to
increase as fast as the population with the newer, tighter collection system piping.

TABLE 1-4: COLLECTION PLANNING CRITERIA FLOWS (GCPD)

Current Future Planning
Planning Criteria Criteria

Parameter 2017 2018 2019 2020 2021

Population 6,255 6,400 6,550 6,900 7,095

MDF 258 84 262 71 51 262 145

PHF 387 126 394 107 76 394 218

1.4.1. Infiltration and Inflow (/1)

Infiltration and Inflow (I/I) refers to the groundwater and storm water that enters the wastewater
collection system. The United States Environmental Protection Agency (EPA) considers flows more
than 120 gpcd as excessive I/l (Sewer System Infrastructure Analysis and Rehabilitation,
EPA/625/6-91/030, October 1991). The maximum day flow rates observed from 2017 to 2021 were
262 gcpd, which is greater than 120 gcpd in the EPA guidance, indicating excessive I/I.

In Figure 1-9 the total monthly rainfall totals for the McCall area, acquired from the National Oceanic
and Atmospheric Administration, are compared to the monthly headworks influent flows. The highest
flows consistently occur between March and May. This indicates that precipitation, snowmelt, and
irrigation during the growing season (May to October) may be reasons for increased flows in the
wastewater system. Not all precipitation events directly result in a spike in headworks influent flows.
Generally, systems experiencing high inflow will see an immediate increase in flow in response to
large precipitation events, but this was not always the case. The District's employees indicate that
periods of spring snowmelt correlate with high flows, and that the Tamarack wastewater collection
may be more impacted by I/l which is a location that the District has been focusing on inspection
and making repairs.
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FIGURE 1-9: MONTHLY INFLUENT FLOW VS. MONTHLY PRECIPITATION
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1.5. FLOW PROJECTIONS

For the MBR WWTP, the future planning criteria flows are shown in Table 1-5. These were established
using the planning criteria in Table 1-3 and projected populations in Table 1-1 to calculate the future ADF,
MMF, MDF, and PHF. It was assumed the current mix of residential, recreational, and commercial flows
would increase proportional to the increased population. The 20-year (2042) flows will be used when
evaluating the current MBR WWTP’s capacity.

TABLE 1-5: PROJECTED MBR WWTP INFLUENT FLOWS (MGD)

Year ADF MMF | MDF | PHF |
2022 0237 | 0390 | 0497 | 0.746
2027 0280 | 0462 | 0588 | 0882
2032 0331 | 0545 | 0695 | 1.04
2037 0391 | 0645 | 0821 1.23
2042 0462 | 0762 | 0971 146

For the collection system, the future flows are shown in Table 1-6. These were established using the
planning criteria in Table 1-4 and projected populations in Table 1-1. Again, the precipitation, snowmelt,
and irrigation, are not expected to have as much impact on newer, tighter collection system piping; therefore
the future flows per person are expected to be less.

TABLE 1-6: PROJECTED COLLECTION SYSTEM INFLUENT FLOWS (MGD)

Year MDF | PHF |
2022 1.91 2.87
2042 2.92 4.38
2072 6.49 9.74

To assess the holding capacity of the winter storage lagoons, the 2042 ADF for the combined collection
system flow is estimated at 0.51 MGD; therefore, the total annual flow in 2042 is projected to be 186 MG.
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The District does not receive wastewater from industrial facilities, and is not expecting any to connect during
the planning period. However, there are a few commercial facilities. These commercial facilities are mainly
service-oriented businesses. The District expects its customers to provide domestic-strength wastewater,
pay connection fees, and be billed for usage on the appropriate EDU basis. Beginning in 2018, the District
began accepting septage and has since developed a new septage receiving station. Septage is currently
screened and directed to the lagoons for treatment. Sludge from this lagoon is expected to be removed and
disposed of at a landfill. For the purposes of this planning study, septage was not included in the loading
projections as it is not directed through the MBR treatment system.

1.6. INFLUENT LOADING PROJECTIONS

The District did not have a large amount of influent concentration data. Anticipated future influent loadings
(pounds per capita per day (ppcd)) were assumed using industry-standard values and are shown in Table
1-7 Similarly, industry standard peaking factors of 1.30 for five-day biochemical oxygen demand (BODs),
1.30 for total suspended solids (TSS), 1.15 for total Kjeldahl nitrogen (TKN), and 1.12 for phosphorus were
used for the maximum month flows (Metcalf & Eddy/AECOM, 2014).

TABLE 1-7: INFLUENT LOADING ASSUMPTIONS

Average Daily Maximum Month

Criteria ‘

Load Peaking Factor
BOD:s 0.17 1.30
TSS 0.20 1.30
TKN 0.030 115
TP 0.0048 1.12

The future loads (pounds per day) during the planning period are shown in Table 1-8. The planning period
loading parameters include the average day load (ADL) and maximum month load (MML). The ADL is the
average daily load for the year and the MML represents the highest monthly average load for the year.

TABLE 1-8: PROJECTED INFLUENT LOADS (PPD)

Year 2022 2027 2032 2037 2042

7,295 8,623 10,192 12,046 14,238
BOD:s

ADL 1,240 1,466 1,733 2,048 2,420

MML 1,612 1,906 2,252 2,662 3,147

ADL 1,459 1,725 2,038 2,409 2,848

MML 1,897 2,242 2,650 3,132 3,702

ADL 219 259 306 361 427

MML 252 297 352 416 491

T »
ADL 35 41 49 58 68
MML 39 46 55 65 77

NLRSWD provided the results of five influent samples. The concentrations ranged from 133 — 166 mg/L
BODs, 120 — 174 mg/L for TSS, 37.9 — 52.3 mg/L for TKN, and 5.47 — 9.04 mg/L for TP. These
concentrations are lower than the industry-standard loadings shown in Table 1-6. The concentrations may
not be representative. The District will continue to perform testing to confirm the influent loads.
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1.7. REGULATORY REQUIREMENTS

The District currently discharges effluent wastewater to storage lagoons during the winter months and
utilizes land application to farm fields during the growing season. Rapid infiltration basins are available as
an option for excess flow. However, they have only been used while seepage testing the lagoons and from
March 2017 through June 2017 because of concerns of the storage lagoons overflowing due to substantial
snowmelt. The WWTP operates in accordance with Reuse Permit No. LA-000070-04 (Appendix A) and
IDAPA 58.01.17 (ldaho’s Recycled Water Rules). Regulatory requirements include plan of operations,
runoff management plan, waste solids management plan, grazing management plan, seepage testing, flow
rate monitoring, and groundwater and soils monitoring. The permit expired on December 20, 2015, but has
been administratively extended. The District has applied to renew the Permit and is currently waiting for
DEQ to approve the new permit.

The reuse permit specifies a Class C effluent (Table 1-9) and includes limits for certain wastewater
constituents. The maximum nitrogen loading (wastewater, manure, fertilizers, and supplemental irrigation
water) must be less than or equal to 150% of typical crop uptake for the land application fields. The
maximum chemical oxygen demand (COD) loading for each field is 50 pounds/acre-day. The RI basins
have a maximum phosphorus loading of 8.3 kilograms per month, 10 mg/L total nitrogen concentration, and
100 mg/L as a 30-day average for TSS. The disinfection requirement is a median number of total coliform
organisms less than or equal to 23 per 100 mL, based on the last five days of sampling, with no sample
exceeding 230 organisms per 100 mL.

TABLE 1-9: RECYCLED WATER CLASSES AND SOME EXAMPLE USES

Class A Class B Class C ‘ Class D
Typical Treatment Requirements

Oxidized X X X X
Coagulated and Clarified X X - -
Filtered X X - -
Disinfected X X X X

BODs, mg/L 5-10 - -

Total Nitrogen, mg/L 10 {or ;gicter) i lgr(:r::r::gt?arg agrtr):tc;mic agronomic rate
Turbidity, NTU 02-5 5-10 - -
pH 6.0-9.0 - - -
Total Coliform, no./100 mL 22-23 22-23 23-230 230-2,300

Virus | 5-log reduction - - -

Allowable Uses

Fodder, fiber, or processed food crops X X X X
Pasture: npt producing milk for human X X X X
consumption

Pasture: producing milk for human consumption

All edible food crops

Golf courses

Parks: non-use periods

Parks: use periods

Home irrigation

XXX X]|X]|X]|X

Groundwater recharge
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Table 1-7 provides typical treatment requirements for the different recycled water classes along with some
allowable uses. Classes A-D are shown in the table; Class E is not shown as it has the fewest uses. If the
District desires to consider another classification or different use, a different permit would be required.

In addition to the limits mentioned previously, there are also hydraulic limits established to balance
protection of groundwater and crop requirements. This typically translates to irrigating at agronomic rates
to match the net irrigation requirements of the crops. Allowable agronomic rates are based on historical
precipitation deficit values from ETldaho -- Evapotranspiration and Net Irrigation Requirements for Idaho
and typical irrigation efficiencies for the application equipment.

The effluent is land applied during the growing season, which is May 1 through October 15. The
predominant crops are Timothy Grass and pasture grass. Wastewater is typically insufficient to meet the
irrigation water requirement (IWR) of the crops and supplemental water is added as necessary from a
nearby canal. Groundwater and soil parameters are also monitored to evaluate the impact of the land
application and rapid infiltration facilities on local groundwater and soil, as required by the reuse permit.
There are also buffer zones between wells, dwellings, surface water, irrigation ditches, and public access.
The RI basins are able to be used year-round.

It is difficult to predict whether substantive changes will be included within the District’'s upcoming reuse
permit. No formal communications regarding potential changes have been provided by DEQ, other than the
likely requirement for a Quality Assurance Project Plan. Within the general wastewater industry, a class of
‘emerging contaminants’ has been discussed with increasing frequency as the attention of regulators has
turned from nutrient pollutants to other constituents. It is not anticipated that limitations will be imposed for
these contaminants soon; however, the potential for permit implications is possible. Among these emerging
contaminants are ‘forever chemicals’, such as per- and polyfluoroalkyl substances (PFAS) and
pharmaceuticals and personal care products (PPCPs).

Discharges to waters of the United States require a permit as a provision of the Clean Water Act. Boulder
Creek is located approximately 0.25 miles east of the WWTP and discharges into the Cascade Reservoir.
Boulder Creek does not have specific use designations in Idaho, but “undesignated waterways” are to be
protected for the uses of cold water aquatic life and primary contact recreation. ldaho has authority to
administer and enforce the Idaho Pollutant Discharge Elimination System (IPDES) program for surface
waters in Idaho other than tribal lands and tribal waters. An IPDES permit would likely contain limitations
that comply with the approved total maximum daily load (TMDL) associated with the Cascade Reservoir
and beneficial uses for the watershed. Criteria to protect cold water aquatic life involve in-stream
temperature conditions of 19°C on average and a daily maximum of 22°C. Turbidity requirements shall not
exceed 50 NTU instantaneously, or more than 25 NTU for more than 10 consecutive days. Additionally,
dissolved oxygen should exceed 6 mg/L at all times, while pH should be in the range of 6.5 to 9.0.

The reservoir is highly susceptible to algae blooms due to nutrient loading and elevated summer water
temperatures. The TMDL contains a waste load allocation for phosphorus as 1.8 Ibs. per day or 3 mg/L.
Lake temperatures can affect the reservoir's TMDL; however, according to IDAPA 58.01.01.080.03,
exceeding the temperature criteria cannot be considered a water quality standard violation when the air
temperature exceeds the 90th percentile of the 7-day average daily maximum air temperature calculated
in yearly series over the historic record measured at the nearest weather reporting station. Jug Mountain
Ranch, discharges to Cold Creek, a tributary to Boulder Creek. Additional conditions for monthly averages
in the Jug Mountain Ranch discharge permit are 5 mg/L BODS5, 7.7 mg/L TSS, 126 per 100 mL as E. Coli,
3.1 mg/L total ammonia, 3.86 mg/L as nitrite, and 10 mg/L as total nitrogen. In order to meet these discharge
limits, improvements to the WWTP would be required. Additionally, the WWTP would need to obtain a
discharge permit, which is a significant process. For these reasons, surface water discharge is not
recommended to be investigated further.
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1.8. COMMUNITY ENGAGEMENT

The District plans to conduct a town hall meeting as part of the community engagement requirement of the
project following the approval of the Facility Plan Report. A town hall meeting will be made open to the
public to help the community develop an understanding of the need for the project, the utility operational
service levels required, and the funding and revenue strategies used to complete the project.
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CHAPTER 2 - COLLECTION SYSTEM CONDITIONS

2.1. LOCATION

The NLRSWD is located around the northern region of Lake Cascade in Valley County, Idaho. The WWTP
is located near the present southwest corner of Donnelly, Idaho. An aerial view of the wastewater facilities
is shown in figure 2-1.

FICGURE 2-1: WASTEWATER SYSTEM MAP
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2.2. HISTORY

Since the opening of Tamarack Resort in 2004, development conditions changed significantly on the north
side of Lake Cascade. The NLRSWD agreed to provide sewer service to the resort, and requests for sewer
service by other developers also increased substantially. The existing lagoon treatment system and slow
rate land application disposal system were inadequate for the projected flows. A membrane bioreactor
(MBR) process was constructed in 2008 to provide high quality effluent suitable for discharge to rapid
infiltration (RI) basins. The old lagoons are used for septage treatment and treatment of flows from the
Hartley Lift Station. The effluent from both the MBR and lagoon plants combine and are stored in a winter
storage lagoon. Biosolids from the MBR are pumped to the first treatment lagoon.

2.3. COLLECTION SYSTEM DESCRIPTION

The NLRSWD wastewater collection system consists of approximately 39 miles of gravity sewer lines, 17
miles of pressure sewer lines, 29 lift stations, and close to 1,000 manholes, as shown in figure 2-2. The
system of lift stations delivers wastewater to the District's wastewater treatment plant located on Eld Ln,
approximately 0.5 miles south of downtown Donnelly, Idaho.

FIGURE 2-2: COLLECTION SYSTEM OVERVIEW
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2.4. PUMP STATIONS

On July 22-23, 2021, Keller Associates visited each pump station with NLRSWD staff to observe visual
equipment condition and document any known issues, as well as perform pump tests. The District owns 28
and operates 29 pump stations. The pump stations are listed by number: P-X (X=1-21, 25-27, 35-38, and
40). There are no pump stations 22-24, 28-34, and 39. The locations of the pump stations are shown in
figure 2-3. figure 2-4 contains a visual representation of how flow is conveyed between pump stations. Each
pump station was designed to be equipped with two submersible, constant speed, non-clog pumps. Hawks
Bay and Meadows are exceptions, as they are triplex pump stations. All the pump station wet wells are
circular, ranging in diameter from five to 12 feet. Each of the pump stations are equipped with either an
ultrasonic or submersible level sensor and an auto-dialer alarm system. The only exception is Hawks Bay,
which is not equipped with an auto-dialer or other form of alarm telemetry.

FIGURE 2-3: PUMP STATION LOCATIONS
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FIGURE 2-4: PUMP STATION LOCATIONS
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A conditions assessment based on the facility tours, information from NLRSWD staff, and other available
information (record drawings, documented data, etc.) has been compiled in this section. A summary of each
pump station’s equipment is presented in TABLE 2-1. Following the summary table, this section then
presents a general description, identifies deficiencies, and documents the results of pump tests for each

pump station. P-16 RR Village and P-26 Tamarack were visually evaluated but did not have a pump test
performed.
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TABLE 2-.WASTEWATER LIFT STATION SUMMARY

LTI D] 250 ¢ | A P-5 Rex / P-6 WW Lake X- P-7 Day / P-8 Pebble P-10 Mtn
-1 Hillhouse P-2 Ponderosa -3 Margo -4 Big Smol . h
& e v Morning ing Wagon Beach Shadows
Owner NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD
Type Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex,
bE Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible
P T Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed,
ump Type non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog
Firm Capacity, gpm 167 222 148 0 36 399 0 176 239 67
Pump, hp 3.7 335 3.7 N/A N/A N/A N/A 3.7 3.7 N/A
Level Control Type Ultra Ultra Ultra Ultra Ultra Ultra Ultra Ultra Ultra Ultra
Flow Meter (Y/N) N N N N N N N N N N
. Portable Portable
Auxiliary Power Type None None None None None None None None
generator generator
. Manual (not
Transfer Switch Manual wired) Manual None None None None None None None
Bypass Piping (Y/N) Y Y (taken off) N Y Y Y Y N Y A
Alarm Telemetry Type Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer
Wet Well Diamater (ft) 5.0' 8.0' 5.0' 10.0' 5.0' 10.0' 10.0' 5.0' 5.0' 5.0'
Discharge Line Size (in) 4" 6" 4" 6" 4" 4" 6" 4" 4" 4"
Transfer switch
not connected,
i ted, Grout i Safety latch
. pipe ruste rout popping arety fatc Wet well vent Vaultdrain
Pipe corroded, |hardware needs out at . broken, wet well Check valves
N Small site, pump needs redone, plugged,
no fall replaced, penetrations, R cracks, pump 1 . appear broken,
. 2is not o Wet well latch pump 2 is not Vault handle submerged
protection, camlock pump 1needs . sounds like itis ) . wet well hatch K
Notes A N . . operational, N broken, chemical | operational, no | broken, vault valves, electrical
solids build-up | removed and inspection, L air locked, level . A blocks panel
. N significant L tank not in use camlock cap, drain plugged . corroded, poor
inwetwell, I/l | pressure gauge | possible check . sensoris in way A access, waste in
. . corrosion drain plugged access (located
present installed at valve issue, I/I of pump . vaults A
with TP-no valve in road)
bypass, pump 2 present removal
has vibration
issue
P p D p P-14 P P-18 P-19 P-20
P-16 R p 5
Arro d g 0 do p oop erve B
Owner NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD
Type Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Triplex,
e Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible
Pump Type Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, | Constant speed, [ Constant speed, | Constant speed, | Constant speed, | Constant speed,
P Typ non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog
Firm Capacity, gpm 115 186 81 69 31 No Pump Test 213 82 0 67
Pump, hp N/A 6 N/A 6.7 4.7 N/A 3 3 3 10.7
Level Control Type Sub Ultra Ultra Ultra Sub Ultra Sub Sub Sub Sub
Flow Meter (Y/N) N N N N N N N N N N
o Portable Portable Portable Portable Portable Portable On-site
Auxiliary Power Type None None None
Generator Generator Generator Generator Generator Generator Generator
Transfer Switch Manual None Manual None Manual None Manual Manual Manual Automatic
Bypass Piping (Y/N) Y Y Y Y Y N Y N N Y
Alarm Telemetry Type Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer None
Wet Well Diamater (ft) 5.0' 6.0' 5.0' 5.0' 5.0' 5.0' 8.0' 5.0' 5.0' 8.0'
Discharge Line Size (in) 4" 4" 4" 4" 4" 4" 6" 4" 4" 4"
N .
° penetrat}on Floor drain
Pressure gauge grout, soft site, plugged, need
X septictrucks sink| !
installed at R airreleases,
Poor access, bypass, pump 2 | Drain plugged, in sand, no rusty pipes and
No camlock, Pump 1is being ypass, pump P gg. " | Penetration not . conduit for Y Pip A
N . . was not 4x4 wood pipe Waterin vault, supports, 1 big
hatch did not |Chemical tank not| pulled soon, Fall protection . grouted, lots of ) second pump, )
) . pumping well | support, holes L drain plugged, A pump not sized
Notes appear to be inuse, phase [drainis plugged,| not connected, debris in vault PVCline, vault
o (half the flow of | not grouted, level controllers N correctly, pump
load rated, converter ultrasonicis poor access N and weeds on . drain plugged, A
Pump 1), no located in N need replacing A 2notinstalled,
snakes hung by acord, . site no inflow,
valve on vault driveway . panel rocks and
1/ present R sewage leaking L
drain, no fall R R is sitting on
rotection in vault, site concrete on
P floods each
. ground
spring
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not owned by
NLSWRD

have seal offs to
the pumps

P-21 Meadows . P-26 Discover -
P-25 Poison N y P-27 Steelhead 5 5 P-38 Smiling P-40
/ West Drive P-35 Buttercup P-36 Little Lane P-37 Grasmick )
) Creek (Tamarack) Julie Westwoods
Mountain (Tamarack)
Not owned by
Owner NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD NLRSWD
Type Triplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex, Duplex,
LB Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible Submersible
Pump T Constant speed, | Constant speed, | Constant speed, [ Constant speed, | Constant speed, [ Constant speed, | Constant speed, | Constant speed, | Constant speed,
ump Type non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog non-clog
. . 0-Pump lon
Firm Capacity, gpm 200 870 No Pump Test 92 193 171 135 114 order
Pump, hp 10.7 70 4.7 6.7 3.8 6.7 16.8 13.4 6.7
Sub, needs Sub (not workin, Sub (backu
Level Control Type Sub Ultrasonic ( ) & Sub Sub Sub ( P Sub
replaced right) floats)
Flow Meter (Y/N) N Y N N N N Y N N
- On-site On-site Portable Portable Portable Portable Portable Portable Portable
Auxiliary Power Type
Generator Generator Generator generator generator Generator Generator generator Generator
Transfer Switch Automatic Automatic Manual Manual Manual Manual Manual Manual Manual
Bypass Piping (Y/N) Y Y Y N/A Y Y Y Y Y
Alarm Telemetry Type Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer Dialer
Wet Well Diamater (ft) 8.0' 12.0' 5.0' 5.0' 6.0' 6.0' 8.0' 8.0' 6.0'
Discharge Line Size (in) e 10" 4 2 4 e e 2 4
No mixer rails, 2 Broken pressure
pumps during Wood fence gaulge, 1/lissues,
runoff, pump 1 . can't open valve
R (low security),
installed 2019, vault (lock i } i .
) generator i L 1/1, valve vault Mixer doesn’t Solids buildup,
bird nest, has . stuck), not lined, |Recent injection, . .
X housing needs Pump 2 A A flooded work, limited Mixer not Pump 1on
hose bibb, . ) replace level insulation on A N . .
. siding, replace struggling, L . w/submerged parking, pipe | working, builds | order, no fence,
Notes ceiling needs indicator vault lid, A )
) level control power meter valves, no fence, rusted, air up solids, needs no locks,
paint, control N . | system, nofall |appears to be /I R i X
R system, reads "error’ . wet well lined, |release drains to airrelease pressure gauge
wires exposed, protection, no flow, SSvent
overflow . ) poor access vault range too large
need larger site water, did
ressure gauges, connects to not appear to
P "l lined pond
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P-1 HILLHOUSE

The Hillhouse Lift Station is located in the northcentral area on
Hillhouse Loop, serving the Hillhouse subdivision. This lift station
is a duplex submersible with two working pumps and room for a
third. Wastewater is collected in a circular 5-foot diameter wet
well. Level is recorded via an ultrasonic sensor before being
pumped and discharged through a 4-inch line. There is no fence,
lock, or fall protection at the lift station. There is also no air
release on the discharge line, flow meter, discharge pressure
gauge, odor control system, discharge manhole lining, or on-site
generator. There is, however, a portable generator connection
with a manual transfer switch.

During the site visit, it was observed that there are two pumps
installed with space for a third. There was solids buildup in the
wet well and piping needing replacement. Concrete is in subpar
condition.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps were
tested for approximately one minute each. Calculated pumping
rates for pump 1 and pump 2 were 193 and 167 gpm,
respectively.

Hillhouse Lift Station
Summary

Pump Station

13045 Hillhouse

Location
Loop

. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft
Numb.er of Pumps 2 0f2
(working)
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 193, 167
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) NN, N
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

2 pumps installed,
space for 3,
solids buildup,
pipe replace
needed, unlined
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P-2 PONDEROSA

The Ponderosa Lift Station is located in the northcentral area
on Ponderosa Dr., serving the Edwards Ranch subdivision.
This lift station is a duplex submersible with two working pumps
and room for a third. Wastewater is collected in a circular 8-foot
diameter wet well. Level is recorded via an ultrasonic sensor
before being pumped and discharged through a 6-inch line.
There is no fence or fall protection at the lift station, but there
is a lock on the hatch. There is also no air release on the
discharge line, flow meter, odor control system, or on-site
generator. There is also no portable generator connection.
There is a transfer switch, but it was not wired at time of visit.

During the site visit, it was observed that there are two pumps
installed with space for a third. Bypass pump provisions were
there but taken off. There was a rusted pipe that needs to be
replaced along with accompanying hardware. It was recorded
that pump 2 sounds strange and produces vibration.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps
were tested for approximately one minute each. Calculated
pumping rates for pump 1 and pump 2 were 274 and 222
gpm, respectively.

Ponderosa Lift Station
Summary

T

Pump Station

Location

12988 Ponderosa

(Y/N)

Dr.

. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 8 dia
(LxWxD / Dia.), ft
Numb.er of Pumps 2 0f2
(working)

Pump Manufacturer ABS
Pump, hp 335
Pump Test Results 274,222
(pump 1, pump 2), gpm

Discharge Line Size, in 6”

Air Release on N
Discharge Line (Y/N)

Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N

Transfer Switch (Y/N)

Y, Manual, not

wired
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y, taken off
Discharge Pressure v
Gauge (Y/N)
Protection (Y/n) NN
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

2 pumps installed,
space for 39, gauge
on bypass, rusted
pipe
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P-3 MARGOT
Margot Lift Station
The Margot Lift Station is located in the northcentral area where Summary

Norwood Rd. and Margot Dr. intersect, serving the Margot and
Edwards Ranch subdivision. This lift station is a duplex
submersible with two working pumps and room for a third.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 4-inch line. There is no fence or fall
protection at the lift station, but there is a lock on the hatch.
There is also no air release on the discharge line, flow meter,
discharge pressure gauge, odor control system, or on-site
generator. There is, however, a portable generator connection
with a manual transfer switch.

Pump Station
During the site visit, it was observed that there are two pumps
. . . . . Norwood Rd at
installed with space for a third. Grout was popping out. It was | Location Margot Dr
recorded that the lift station burps/vibrates (likely due to pump 1),
and there is speculation that there might be a broken check valve. | Lift Station Type Sug:qzlg’ble
Pump Test Results: Wet Well Dimensions < dia
(LxWxD / Dia.), ft
A pump test was completed on July 22, 2021. Both pumps were
tested for approximately 35 seconds each. Calculated pumping :\":I‘:r‘:;r c)’f Pumps 20f2
rates for pump 1 and pump 2 were 161 and 148 gpm, i
respectively. Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 161, 148
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure
Gauge (Y/N) N/A
Fence, Lock, Fall
Protection (Y/N) N,Y,N
Alarm Telemetry Type Auto Dialer
Odor Control System No
2 pumps installed,
Comments space for 3",
grout popping
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P-4 BIG SMOKY
Big Smoky Lift Station
The Big Smoky Lift Station is located in the northeastern area Summary

on Patty Dr., serving the Big Smoky #1 subdivision. This lift
station is a duplex submersible with one of two pumps working.
Wastewater is collected in a circular 10-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 6-inch line. There is no fence, lock, or
fall protection at the lift station. There is also no air release on
the discharge line, flow meter, discharge pressure gauge,
portable generator connection, or on-site generator. There is,

however, a chemical odor control system that was not in use.

During the site visit, it was observed that pump 2 was

nonfunctional. Bad corrosion throughout the site was also

reported.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was tested )

for approximately 70 seconds. Pump 2 was reported as dead and Pump Station

therefore not tested. Calculated pumping rates for the first pump | Location 12983 Patty Dr.

was 658 gpm. Lift Station Type DUPIE),(’

submersible

Wet Well Dimensions 10’ dia
(LxWxD / Dia.), ft
el B
Pump Manufacturer ABS
Pump, hp 58
Pump Test Results
(pump 1, pump 2), 658, X
gpm
Discharge Line Size, in 6”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N.N,N
Alarm Telemetry Type Auto Dialer
Odor Control System Not in use
Comments Bad corrosion
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P-5 REX/MORNING

The Rex/Morning Lift Station is located in the central area on
Morning Dr., serving the Morning Dawn #4 subdivision. This lift
station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 4-inch line. There is no fence, lock, or
fall protection at the lift station. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, odor
control system, on-site generator, or portable generator
connection.

During the site visit, it was observed that pump 1 was air locked
and does not pump well. There may be a removal problem due
to the sensor placement. The safety hatch on the wet well was
broken and there were cracks inside the wet well. There is also
no liner.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps were
tested for approximately one minute each. Calculated pumping
rates for pump 1 and pump 2 were 36 and 61 gpm, respectively.

Rex/Morning Lift Station
Summary

12845 Morning

Location Dr.

. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5’ dia
(LxWxD / Dia.), ft
Number of Pumps
(working) P 20f2
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 36, 61
gpm
Discharge Line Size, in 4”

Air Release on N
Discharge Line (Y/N)

Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)

Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)

Bypass Piping (Y/N) Y
Discharge Pressure

Gauge (Y/N) N
Fence, Lock, Fall

Protection (Y/N) N, NN
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

Wet well cracks,
no liner, wet well
safety latch
broken, pump 1
air locked
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P-6 WW LAKE X-ING

The WW Lake X-ing Lift Station is located in the central area on
Hereford Rd., serving the Wagon Wheel Ranch #1 subdivision.
This lift station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 10-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 4-inch line. There is no fence, lock, or
fall protection at the lift station. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, or on-
site generator. There is, however, an odor control system with
chemical tank onsite that is not in use.

During the site visit, it was observed that the wet well latch was
broken.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps were
tested for approximately one minute each. Calculated pumping
rates for pump 1 and pump 2 were 399 and 411 gpm,
respectively.

WW Lake X-ing Lift Station
Summary

Pump Station

Location 12860 Hereford
Rd

. . Duplex,
Lift Station Type submF;rsibIe
Wet Well Dimensions .
(LXWxD / Dia.), ft 10" dia
?‘:L,‘:::::g;)f Pumps 2 0f2
Pump Manufacturer ABS
Pump, hp 9.4
Pump Test Results
(pump 1, pump 2), 399, 411
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N,N,N
Alarm Telemetry Type Auto Dialer
Odor Control System Yes

Wet well latch

Comments

broken, chemical
tank at pump
station not in use
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P-7 DAY/WAGON

The Day/Wagon Lift Station is located in the central area on
Hereford Rd., serving the Boulder Point Campground. This lift
station is a duplex submersible with one of two working pumps.
Wastewater is collected in a circular 10-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 6-inch line. There is no fence, lock, or
fall protection at the lift station. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, odor
control system, on-site generator, or portable generator
connection.

During the site visit, it was observed that pump 2 was
nonfunctional. The wet well vent also needs replacing. There is
no cap on the camlock and the drain was plugged.

Pump Test Results:

A pump test was completed on July 23, 2021. Pump 1 was tested
for approximately 90 seconds. Pump 2 was reported as dead and
therefore not tested. Calculated pumping rate for the first pump
was 219 gpm.

Day/Wagon Lift Station

Pump Station

12741 Hereford

Location Rd.

. . Duplex,
Lift Station Type submF:ersibIe
Wet Well Dimensions .
(LXWxD / Dia.), ft 10" dia
:\:::::;rg;)f Pumps 2 of 2
Pump Manufacturer ABS
Pump, hp 5.4
Pump Test Results
(pump 1, pump 2), 219, X
gpm
Discharge Line Size, in 6”

Air Release on N
Discharge Line (Y/N)

Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)

Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)

Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N, NN
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

Replace wet well
vent, pump 2
dead, no camlock
cap, drain plugged
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P-8 PEBBLE BEACH

The Pebble Beach Lift Station is located in the southcentral
area on Hereford Rd., serving the Pebble Beach subdivision.
This lift station is a duplex submersible with two working
pumps. Wastewater is collected in a circular 5-foot diameter
wet well. Level is recorded via an ultrasonic sensor before
being pumped and discharged through a 4-inch line. There is
no fence or fall protection at the lift station but there are locks
on hatches. There is also no air release on the discharge line,
flow meter, discharge pressure gauge, odor control system, on-
site generator, or portable generator connection.

During the site visit, it was observed that the vault handle is
broken and the drain plugged.

Pebble Beach Lift Station
Summary

Pump Station

Pump Test Results:

Location

12615 Hereford

A pump test was completed on July 23, 2021. Both pumps were
tested for approximately 50 seconds each. Calculated pumping

rates for the pump 1 and pump 2 were 183 and 176 gpm,
respectively.

Rd.

. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft
Numb-er of Pumps 2 0f2
(working)

Pump Manufacturer ABS

Pump, hp 3.7

Pump Test Results

(pump 1, pump 2), 183,176

gpm

Discharge Line Size, in 4”7

Air Release on N

Discharge Line (Y/N)

Level Control Type Ultrasonic

Flow Meter (Y/N) N

On-Site Generator N

(Y/N)

Transfer Switch (Y/N) N

Portable Generator N

Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure N

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N,Y,N

Alarm Telemetry Type Auto Dialer

Odor Control System No
Vault handle

Comments broken, drain

plugged
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P-9 CAMAS

The Camas Lift Station is located in the central eastern area on
Camas Ln., serving the Wagon Wheel #4 subdivision. This lift
station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 4-inch line. There is no fence or fall
protection at the lift station but there are locks on hatches. There
is also no air release on the discharge line, flow meter, discharge
pressure gauge, odor control system, on-site generator, or
portable generator connection.

During the site visit, it was observed that there are broken check
valves, the wet well hatch blocks the control panel, and there was
waste in the valve vault.

Pump Test Results:

A pump test was completed on July 23, 2021. Both pumps were
tested for approximately 30 seconds each. Calculated pumping
rates for pump 1 and pump 2 were 239 and 347 gpm,
respectively.

Camas Lift Station
Summary

Pump Station
Location 149 Camas Ln.

. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5’ dia
(LxWxD / Dia.), ft
Numb-er of Pumps 2 of 2
(working)
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 239, 347
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N,Y,N
Alarm Telemetry Type Auto Dialer
Odor Control System No

Broken check
Comments
valves
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P-10 MTN. SHADOWS

The Mtn. Shadows Lift Station is located in the southeastern area
on Shadows Trail, serving the Mtn. Shadows #2 subdivision. This
lift station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via an ultrasonic sensor before being pumped
and discharged through a 4-inch line. There is no fence or fall
protection at the lift station but there is a lock on the vault. There
is also no air release on the discharge line, flow meter, discharge
pressure gauge, odor control system, on-site generator, or
portable generator connection.

During the site visit, it was observed that the vault drain is
plugged, valves are submerged, and the wet well hatch blocks
the electrical panel. The location has also been described as
having poor space/access, as the lift station is located adjacent
to the roadway.

Pump Test Results:

A pump test was completed on July 23, 2021. Both pumps were
tested for approximately one minute each. Calculated pumping
rates for pump 1 and pump 2 were 67 and 200 gpm, respectively.

Mtn. Shadows Lift Station
Summary

Pump Station
Location 204 Shadows Trail
. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft
Numb.er of Pumps 2 0f 2
(working)
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 67, 200
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure
N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N, Y, N
Alarm Telemetry Type Auto Dialer
Odor Control System No
Vault drain
Comments plugged,
submerged valves,
poor space/access
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P-11 ARROWHEAD
Arrowhead Lift Station
The Arrowhead Lift Station is located in the southern area at the Summary

intersection of Lee Way and Homer Ln., serving the Arrowhead
Point subdivision. This lift station is a duplex submersible with
two working pumps. Wastewater is collected in a circular 5-foot
diameter wet well. Level is recorded via a submersible sensor
before being pumped and discharged through a 4-inch line.
There is no fence or fall protection at the lift station but there is
a lock on the vault and panel. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, odor
control system, or on-site generator. There is, however, a
portable generator connection with a manual transfer switch.
During the site visit, it was observed that there |s.no camlock €ap, | pump Station
hatch does not appear load rated, and a snake infestation.
Location Lee Way at Homer
Pump Test Results: Ln.
. . Duplex,
A pump test was completed on July 23, 2021. Both pumps Lift Station Type submF;rsibIe
were tested for approximately 40 seconds each. Calculated
. Wet Well Dimensions -
pumping rates for pump 1 and pump 2 were 157 and 115 gpm, . 5’ dia
h (LxWxD / Dia.), ft
respectively.
Numb.er of Pumps 2 0f 2
(working)
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), 157,115
gpm
Discharge Line Size, in 4"
Air Release on N
Discharge Line (Y/N)
Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N,Y,N
Alarm Telemetry Type Auto Dialer
Odor Control System No
No camlock cap,
Comments hatch not load
rated, snakes

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 35



DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY

Day Star Lake X-ing Lift Station

P-12 DAY STAR (DS) LAKE X-ING Sum‘nl1ary .
The DS Lake X-ing Lift Station is located in the southeastern
area at the intersection of E. Shadows Trail and the Railroad
right-of-way (ROW), serving the Mtn. Shadows #1 subdivision.
This lift station is a duplex submersible with two working
pumps. Wastewater is collected in a circular 6-foot diameter
wet well. Level is recorded via an ultrasonic sensor before
being pumped and discharged through a 4-inch line. There is a
chemical tank odor control system that is not in use. There is
no fence or fall protection at the lift station but there is a lock
on the panel. There is are also no air release on the discharge :
line, flow meter, discharge pressure gauge, on-site generator, Pump Station
or portable generator connection. . E. Shadows Trail/
Location .
. . L . Railroad ROW
During the site visit, it was observed that there is a delayed
. . . . . . . Duplex,
signal with the ultrasonic level sensor causing inaccurate | Lift Station Type .
. submersible
readings.
Wet Well Dimensions 6 dia
Pump Test Results: (LxWxD / Dia.), ft
A pump test was completed on July 23, 2021. Both pumps were &'::::‘rg;’f Pumps 20f2
tested for approximately one minute each. Calculated pumping
rates for pump 1 and pump 2 were both 186 gpm. Pump Manufacturer ABS
Pump, hp 6
Pump Test Results
(pump 1, pump 2), 186, 186
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) NY,N
Alarm Telemetry Type Auto Dialer
Odor Control System No
Chem tank not
used, phase
Comments converter, delayed
signal to ultrasonic
sensor
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P-13 LAKE FOREST

The Lake Forest Lift Station is located in the northeastern area
on Forest Lake Circle, serving the Lake Cascade Forest
subdivision. This lift station is a duplex submersible with one of
two working pumps at the time of visit. Wastewater is collected in
a circular 5-foot diameter wet well. Level is recorded via an
ultrasonic sensor before being pumped and discharged through
a 4-inch line. There is no fence or fall protection at the lift station
but there is a lock on the hatches. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, odor
control system, or on-site generator. There is, however, a
portable generator connection with a manual transfer switch.

During the site visit, it was reported that pump 1 was to be pulled
the following week after the site visit. Observation saw the vault
drain plugged, the ultrasonic level sensor was supported only by
a cord, and infiltration was present.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was to be
removed and therefore was not tested. Pump 2 was tested for
approximately 78 seconds. Calculated pumping rates for pump 2
was 81 gpm.

Lake Forest Lift Station

Summary
TR e e

Pump Station
. 90 Forest Lake
Location .
Circle
. . Duplex,
Lift Station Type submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft
Numb_er of Pumps 2 0f2
(working)
Pump Manufacturer ABS
Pump, hp 3.7
Pump Test Results
(pump 1, pump 2), X, 81
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure
N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N, Y, N
Alarm Telemetry Type Auto Dialer
Odor Control System No
Pump 1 removed,
Comments drain p!ugged,
ultrasonic sensor
hung by cord, 1/
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P-14 MTN. MEADOWS
Mtn. Meadows Lift Station
The Mtn. Meadows Lift Station is located in the northcentral area Summary

on Cameron Dr., serving the W. Mtn. Estates subdivision. This
lift station is a duplex submersible with one of two working pumps
at the time of visit. Wastewater is collected in a circular 5-foot
diameter wet well. Level is recorded via an ultrasonic sensor
before being pumped and discharged through a 4-inch line.
There is no fence at the lift station but there are some locks and
fall protection was available but not connected. There is also no
air release on the discharge line, flow meter, discharge pressure
gauge, odor control system, on-site generator, or portable
generator connection.

During the site visit, it was observed that available fall protection Pump Station
was not hooked/connected and the site has poor access.
Location 13122 Cameron
Pump Test Results: Dr.
. . Duplex,
A pump test was completed on July 22, 2021. Both pumps were | Lift Station Type sumersibIe
tested for approximately 80 seconds each. Calculated pumping - -
rates for pump 1 and pump 2 were 82 and 69 gpm, respectively. | Vet Well Dimensions 5 dia
(LxWxD / Dia.), ft
Numb_er of Pumps 2 0f2
(working)
Pump Manufacturer ABS
Pump, hp 6.7
Pump Test Results
(pump 1, pump 2), 82,69
gpm
Discharge Line Size, in 4”7
Air Release on N
Discharge Line (Y/N)
Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)
Bypass Piping (Y/N) N/A
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N Y
Alarm Telemetry Type Auto Dialer
Odor Control System No
Fall protection not
Comments connected, poor
site access
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P-15 FM CHURCH CAMP

The FM Church Camp Lift Station is located in the northeastern
area on Roseberry Rd., serving the Lake Cascade Ranch
subdivision. This lift station is a duplex submersible with two
working pumps. Wastewater is collected in a circular 5-foot
diameter wet well. Level is recorded via a submersible sensor
before being pumped and discharged through a 4-inch line.
There is no fence at the lift station but there are locks and
hooks for fall protection with no netting. There is also no air
release on the discharge line, flow meter, discharge pressure
gauge, odor control system, or on-site generator. There is,
however, a portable generator connection with a manual
transfer switch.

During the site visit, it was observed that there is a pressure
gauge installed at the bypass, no check valve on the vault drain,
insulation has fallen off/deteriorated off the lid, there are hooks
for fall protection but no netting, and pump 2 is underperforming.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps were
tested for approximately 140 seconds each. Calculated pumping
rates for pump 1 and pump 2 were 62 and 31 gpm, respectively.

FM Church Camp Lift Station
Summary

f.

Pump Station

1723 W. Roseberry

Location Rd.

. . Duplex,
Lift Station Type subm':zrsible
Wet Well
Dimensions (LxWxD 5’ dia
/ Dia.), ft
Numb'er of Pumps 2 0f2
(working)

Pump Manufacturer ABS
Pump, hp 4.7
Pump Test Results

(pump 1, pump 2), 62,31
gpm

!)ischarge Line Size, 2

in

Air Release on N
Discharge Line (Y/N)

Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)

'(I'Yr?'r\;;fer Switch Y, Manual
Portable Generator v
Connection (Y/N)

Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N, Y, N
.II-\;&:)rem Telemetry Auto Dialer
Odor Control System No

Comments

Pressure gauge @
bypass, no check on
drain, insulation
deteriorated, no fall
protection, pump 2
underperforming
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P-16 RR VILLAGE (SPRING VALLEY)

The RR Village Lift Station, also known as Spring Valley, is
located in the eastern area on Spring Valley Rd., serving the
Railroad Village subdivision. This lift station is a duplex
submersible with two working pumps. Wastewater is
collected in a circular 5-foot diameter wet well. Level is
recorded via an ultrasonic sensor before being pumped and
discharged through a 4-inch line. There is no fence or fall
protection at the lift station but locks were present. There is
also no air release on the discharge line, flow meter,
discharge pressure gauge, odor control system, on-site
generator, or portable generator connection.

During the site visit, it was observed that the vault drain was
plugged, 4x4 wood pipe support needs replacing, penetration
holes are not grouted, and the site is located in a driveway.

Pump Test Results:
A site visit was completed on July 23, 2021. No pump test was
performed.

RR Village Lift Station
Summary

Pump Station

Location 13122 Cameron Dr.
. . Duplex,

Lift Station Type submersible

Wet Well Dimensions 5 dia

(LxWxD / Dia.), ft

Numb_er of Pumps 2 0f 2

(working)

Pump Manufacturer ABS

Pump, hp 2.4

Pump Test Results
(pump 1, pump 2), gpm

No pump test

Discharge Line Size, in 4”

Air Release on N
Discharge Line (Y/N)

Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator (Y/N) N
Transfer Switch (Y/N) N
Portable Generator N
Connection (Y/N)

Bypass Piping (Y/N) N
Discharge Pressure N
Gauge (Y/N)

Fence, Lock, Fall

protection (Y/N) NN
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

Drain plugged, 4x4
wood pipe support,
holes not grouted,
located in driveway
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P-17 FIR GROVE

The Fir Grove Lift Station is located in the central eastern area
on Durham Ln., serving the Fir Grove and Boulder Creek
subdivisions. This lift station is a duplex submersible with two
working pumps. Wastewater is collected in a circular 8-foot
diameter wet well. Level is recorded via a submersible sensor
before being pumped and discharged through a 6-inch line.
There is no fence or fall protection at the lift station but there
are locks. There is also no air release on the discharge line, flow
meter, discharge pressure gauge, or on-site generator. There
is, however, a portable generator connection with a manual
transfer switch and odor control system.

During the site visit, it was observed that penetrations are not
grouted, level read-out needs to be replaced, lots of debris in
the vault, and weeds on site.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was
tested for one minute and pump 2 was tested for two minutes.
Calculated pumping rates for pump 1 and pump 2 were 401 and
213 gpm, respectively.

Fir Grove Lift Station
Summary

Pump Station

Location Durham Ln.
. . Duplex,

Lift Station Type submersible

Wet Well Dimensions 8 dia

(LxWxD / Dia.), ft

Numb.er of Pumps 20f2

(working)

Pump Manufacturer ABS

Pump, hp 3.8

Pump Test Results 401,213

(pump 1, pump 2), gpm

Discharge Line Size, in 6”

Air Release on N

Discharge Line (Y/N)

Level Control Type Submersible

Flow Meter (Y/N) N

On-Site Generator N

(Y/N)

Transfer Switch (Y/N) Y, Manual

Portable Generator v

Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure N

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) NY,N

Alarm Telemetry Type Auto Dialer

Odor Control System Yes

Comments

Penetration not
grouted, replace
level read-out,
debris, weeds
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P-18 JACK’S LOOP

Jack’s Loop Lift Station
Summary

The Jack’s Loop Lift Station is located in the central eastern
area on Jack’s Loop, serving the Whistlers Cove, WW 6, 7,
and 8, and the Pointe at Goldenfork subdivisions. This lift
station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via a submersible sensor before being
pumped and discharged through a 4-inch line. There is no
fence or fall protection at the lift station but there are locks.
There is also no air release on the discharge line, flow meter,
discharge pressure gauge, or on-site generator. There is,
however, a portable generator connection with a manual
transfer switch and odor control system.

During the site visit, it was observed that the level controller
needs to be replaced and the vault drain was plugged, causing
water and debris to build up.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was

tested for 75 seconds and pump 2 was tested for 117 seconds. | Pump Station

Calculated pumping rates for pump 1 and pump 2 were 124 | Location 182 Jack’s Loop

and 82 gpm, respectively. Lift Station Type DupIe)f,

submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft
:\‘I:Ix::::iirgc))f Pumps 2 0f2
Pump Manufacturer ABS
Pump, hp 2.4
Pump Test Results
(pur:p 1, pump 2), gpm 124,82
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator (Y/N) N
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N,Y,N
Alarm Telemetry Type Auto Dialer
Odor Control System Yes
Replace level

Comments

controllers, vault
drain plugged
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The Reserve Lift Station
Summary

P-19 THE RESERVE

The Reserve is the southernmost lift station, located on
Kantola Rd. and Lee Way, serving the Reserve at Lake
Cascade and Camarie Cove subdivisions. This lift station is a
duplex submersible with only one pump connected. There is
no conduit for the second pump to be put into service.
Wastewater is collected in a circular 5-foot diameter wet well.
Level is recorded via a submersible sensor before being
pumped and discharged through a 4-inch line. There is no
fence or fall protection at the lift station but there are locks on
everything. There is also no air release on the discharge line,
flow meter, discharge pressure gauge, or on-site generator.
There is, however, a portable generator connection with a
manual transfer switch and odor control system.

During the site visit, it was observed that there is no penetration
grout, septic trucks sink in the sand due to the softness of the
site’s ground, there is no conduit for the second pump to be in
service, the pipeline material is PVC, the vault drain was
plugged, there was no inflow, sewage was leaking in the vault,
and the site floods each spring.

Pump Test Results:

A pump test was completed on July 23, 2021. Pump 1 is the
only pump in service and was tested for 175 seconds. The
calculated pumping rate for pump 1 was 75 gpm.

Location Kantola Rd.
. . Duplex,

Lift Station Type sumersibIe

Wet Well Dimensions 5 dia

(LxWxD / Dia.), ft

:\‘I:Ixcr:::ie:lrgt))f Pumps 10f2

Pump Manufacturer ABS

Pump, hp 2.4

Pump Test Results

(pump 1, pump 2), gpm 72X

Discharge Line Size, in 4”

Air Release on N

Discharge Line (Y/N)

Level Control Type Submersible

Flow Meter (Y/N) N

On-Site Generator N

(Y/N)

Transfer Switch (Y/N) Y, Manual

Portable Generator v

Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure N

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N,Y,N

Alarm Telemetry Type Auto Dialer

Odor Control System Yes

Comments

No penetration
grout, soft site,
septic trucks sink in
sand, no conduit
for second pump,
PVC line, vault
drain plugged, no
inflow, sewage
leaking in vault,
site floods
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P-20 HAWKS BAY

The Hawks Bay Lift Station is located in the northwestern area
by the intersection of Hawks Bay Rd. and Tamarack Falls Rd.,
serving the Hawks Bay subdivision. This lift station is a triplex
submersible with two out of three working pumps. Pump 2 was
not installed at the time of visit. It was noted that there is one
big pump (pump 1) sized incorrectly, and one jockey pump
(pump 3). Wastewater is collected in a circular 8-foot diameter
wet well. Level is recorded via a submersible sensor before
being pumped and discharged through a 4-inch line. There is
no fence or fall protection at the lift station but there are locks.
There is also no air release on the discharge line, flow meter,
auto dialer or SCADA system (though there is a panel for
connection). There is, however, an on-site 60 kW generator for
standby power with an automatic transfer switch, a portable
generator connection, discharge pressure gauge, bypass pump
provisions, and a carbon odor control system.

During the site visit, it was observed that the floor drain was
plugged, air releases are needed, pipes and supports are
rusted, there is one big pump (pump 1) not sized correctly and
one jockey pump (pump 3), pump 2 was not installed, and the
electrical panel rocks back and forth and is sitting on a concrete
slab on the ground.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was
tested for 168 seconds. Pump 2 was not installed. Pump 3
(jockey pump) was tested for 125 seconds. Calculated pumping
rates for pump 1 and pump 3 were 67 and 90 gpm, respectively.

Pump Station

Hawks Bay Rd. &

Location Tamarack Falls Rd.
. . Triplex,

Lift Station Type submersible

Wet Well Dimensions 8’ dia

(LxWxD / Dia.), ft

Number of Pumps

(working) P 2of3

Pump Manufacturer ABS

Pump, hp 10.7, 6.2 (jockey)

Pump Test Results

(pump 1, pump 2, 67, X, 90

jockey), gpm

Discharge Line Size, in 4"

Air Release on N

Discharge Line (Y/N)

Level Control Type Submersible

Flow Meter (Y/N) N

On-Site Generator v

(Y/N)

Transfer Switch (Y/N) Y, Automatic

Portable Generator v

Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure v

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N, Y, N

Alarm Telemetry Type None

Odor Control System Yes, carbon

Floor drain

Comments

plugged, need air
releases, rusty
pipes and
supports, incorrect
pump size, pump 2
not installed, panel
rocks
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P-21 MEADOWS (WEST MTN.)

The Meadows Lift Station, also known as West Mtn., is located
in the northcentral area on Norwood Rd., serving the Meadows
at West Mtn. subdivision. This lift station is a triplex submersible
with two out of three working pumps. Pumps 1 (installed 2019)
and 2 are ABS PIR-PE80 pumps, and pump 3 is a jockey pump
that was not working at the time of visit. Wastewater is collected
in a circular 8-foot diameter wet well. Level is recorded via a
submersible sensor before being pumped and discharged
through a 4-inch line. There is no fence or fall protection at the lift
station but there are locks. There is also no air release on the
discharge line, flow meter, or odor control system. There is,
however, an on-site 40 kW generator for standby power with an
automatic transfer switch, a portable generator connection,
discharge pressure gauge, and bypass pump provisions.

During the site visit, it was observed that there are no mixer rails,
two pumps are employed during runoff season, pump 1 was
installed in 2019, a bird’s nest and other debris were present, the
ceiling needs to be painted, control wires were exposed, larger
pressure gauges are needed, and the lift station is not owned by
North Lake.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was tested
for 60 seconds and pump 2 was tested for 45 seconds. Pump 3
(jockey pump) was not tested. Calculated pumping rates for
pump 1 and pump 2 were 200 and 263 gpm, respectively.

iy, e
]

Pump Station

1)

TR Tl
.
et

LE

13097 Norwood

Location Rd.

Lift Station Type Trip|e>f,
submersible

Wet Well Dimensions 3 dia

(LxWxD / Dia.), ft

Numb.er of Pumps 2 of3

(working)

Pump Manufacturer ABS

Pump, hp 10.7, 4.7 (jockey)

Pump Test Results

(pump 1, pump 2, 200, 263, X
jockey), gpm

Discharge Line Size, in 4"

Air Release on N
Discharge Line (Y/N)

Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator v
(Y/N)

Transfer Switch (Y/N) Y, Automatic
Portable Generator v
Connection (Y/N)

Bypass Piping (Y/N) Y
Discharge Pressure y
Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N, Y, N
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

No mixer rails, 2
pumps during
runoff, has hose
bibb, ceiling needs
paint, control
wires exposed,
need larger
pressure gauges,
NLRSWD does not
own
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P-25 POISON CREEK

The Poison Creek Lift Station is located in the southwestern area
on W. Mountain Rd., serving the Tamarack Resort. This lift
station is a duplex submersible. Wastewater is collected in a
circular 12-foot diameter wet well. Level is recorded via a
submersible sensor before being pumped and discharged
through dual, parallel 4-inch and 10-inch lines. There is no fall
protection at the lift station but there are locks and a wooden
fence providing very low security. There are air releases on the
discharge lines, flow meter, and odor control system that is not
used. There is also an on-site 250 kW generator for standby
power with an automatic transfer switch, discharge pressure
gauge, and bypass pump provisions.

During the site visit, it was observed that the wood fence
provides low security, the generator building needs siding, the
submersible level sensor and transducer needs to be replaced,
the discharge pressure gauge may also need replacing, there
was buildup in the wet well, and overflow connects to a lined
pond.

Pump Test Results:

A pump test was completed on July 22, 2021. The flow meter
reported output for pump 1 and pump 2 to be 1,000 and 870 gpm,
respectively.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006

Poison Creek Lift Station
Summary

Pump Station

Location

2035 W. Mountain

Rd.

. . Duplex,
Lift Station Type sumersibIe
Wet Well Dimensions 12’ dia
(LxWxD / Dia.), ft
:\\I::::::i(:‘rgt):f Pumps 2 of 2
Pump Manufacturer ABS
Pump, hp 70
Pump Test Results
(pump 1, pump 2, 1000, 870
jockey), gpm
Discharge Line Size, in 4”

Air Release on v
Discharge Line (Y/N)

Level Control Type Submersible
Flow Meter (Y/N) Y
On-Site Generator v

(Y/N)

Transfer Switch (Y/N)

Y, Automatic

Portable Generator

Connection (Y/N) N

Bypass Piping (Y/N) Y

Discharge Pressure y

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) v, Y, N

Alarm Telemetry Type Auto Dialer

Odor Control System Yes
Wood fence,

Comments

building needs
siding, transducer
needed, overflow
connects to lined
pond
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P-26 TAMARACK (UPPER, DISCOVERY DRIVE)

The Tamarack Lift Station, also known as Upper and
Discovery Drive, is located in the southwestern area on
Discovery Dr., serving the Tamarack Resort PH-1 Discovery
Estates. This lift station is a duplex submersible with two
working pumps. Wastewater is collected in a circular 5-foot
diameter wet well. Level is recorded via an ultrasonic level
sensor before being pumped and discharged through a 4-
inch line. There is no fence or fall protection at the lift station
but there are locks. There is also no air release on the
discharge line, flow meter, discharge pressure gauge, or on-
site generator. There is, however, a portable generator
connection with a manual transfer switch and charcoal bed
odor control system with a fan.

During the site visit, it was observed that pump 2 was
struggling and the power meter reads “error”.

Pump Test Results:

A site visit was completed on July 22, 2021. No pump test
was performed.

Tamarack Lift Station
Summary

Pump Station

Location

620 Discovery Dr.

Lift Station Type

Duplex, submersible

Wet Well Dimensions

(LXWxD / Dia.), ft >’ dia
Numb.er of Pumps 2 0f2
(working)

Pump Manufacturer ABS
Pump, hp 4.7

Pump Test Results
(pump 1, pump 2), gpm

No pump test

Discharge Line Size, in 4"

Air Release on Discharge N
Line (Y/N)

Level Control Type Ultrasonic
Flow Meter (Y/N) N
On-Site Generator (Y/N) N
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)

Bypass Piping (Y/N) Y
Discharge Pressure N
Gauge (Y/N)

e v
Alarm Telemetry Type Auto Dialer
Odor Control System Yes

Comments

Pump 2 struggling,
power meter reads
“error”
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Steelhead Lift Station
Summary

P-27 STEELHEAD

The Steelhead Lift Station is located in the southwestern area
on Steelhead Ct., serving the Tamarack Resort PH-2
Clearwater and Staircase Chalets and Estates. This lift station
is a duplex submersible with two working pumps. Wastewater
is collected in a circular 5-foot diameter wet well. Level is
normally recorded via a submersible sensor before being
pumped and discharged through a 4-inch line, but the sensor
was not working properly at the time of visit. There is no
fence, fall protection, or locks, meaning there are no security
measures in place at the site. There is also no air release on
the discharge line, flow meter, discharge pressure gauge, or
on-site generator. There is, however, a portable generator
connection with a manual transfer switch and an Orenco
carbon odor control system.

During the site visit, it was observed that the submersible level
sensor was not working properly, there are infiltration and
inflow (I/1) issues, the valve vault was unable to be accessed,
wet well was not lined, there was no site water, and the site did
not appear to have seal offs to the pumps. In winter months,
access to the site is also limited.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 was
tested for approximately 105 seconds and pump 2 was tested
for approximately one minute. Calculated pumping rates for
pump 1 and pump 2 were 92 and 163 gpm, respectively.

Pump Station

Location 28 Steelhead Ct.
Lift Station Type Duplex, submersible
Wet Well Dimensions 5 dia
(LxWxD / Dia.), ft

Numb.er of Pumps 2 0f2
(working)

Pump Manufacturer ABS
Pump, hp 6.7
Pump Test Results

(pump 1, pump 2), 92,163
gpm

Discharge Line Size, in 4”

Air Release on N
Discharge Line (Y/N)

Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)

Transfer Switch (Y/N) Y, Manual
Portable Generator y
Connection (Y/N)

Bypass Piping (Y/N) N/A
Discharge Pressure N
Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N,N,N
Alarm Telemetry Type Auto Dialer
Odor Control System Yes

Comments

Level sensor not
working, I/l issues,
inaccessible valve
vault, not lined, no
site water, no pump
seal offs
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Buttercup Lift Station
Summary

P-35 BUTTERCUP

The Buttercup Lift Station is located in the southwestern area
on W. Mountain Rd., serving the Royal Scot #2, 5, and 6
subdivisions. This lift station is a duplex submersible with two
working pumps. Wastewater is collected in a circular 6-foot
diameter wet well. Level is recorded via a submersible
sensor before being pumped and discharged through a 4-
inch line. There is no fence, but locks and fall protection are
in place. There is also no air release on the discharge line,
flow meter, working discharge pressure gauge, odor control
system, or on-site generator. There is, however, a portable
generator connection with a manual transfer switch.

During the site visit, it was observed that the discharge
pressure gauge was not working, rodents inhabiting
infaround lift station, insulation was on the vault lid, and
infiltration and inflow (I/l) issues are present.

Pump Test Results:

A pump test was completed on July 22, 2021. Both pumps
were tested for approximately one minute. Calculated
pumping rates for pump 1 and pump 2 were both 193 gpm.

Pump Station

Location 2160 W. Mountain Rd.
Lift Station Type Duplex, submersible
Wet Well Dimensions 6 dia
(LxWxD / Dia.), ft

Numb.er of Pumps 2 0f2
(working)

Pump Manufacturer ABS
Pump, hp 3.8
Pump Test Results

(pump 1, pump 2), 193,193
gpm

Discharge Line Size, in 4"

Air Release on N
Discharge Line (Y/N)

Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)

Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure

Y (not working)

Gauge (Y/N)

Fence, Lock, Fall

Protection (Y/N) N, Y, ¥
Alarm Telemetry Type Auto Dialer
Odor Control System No

Comments

Pressure gauge not
working, insulation on
vault lid, appears to be

I/1 flow, rodents
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P-36 LITTLE
Little Lift Station
The Little Lift Station is located in the southwestern area on W. Summary

Mountain Rd., serving the Royal Scot #1 subdivision. This lift
station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 6-foot diameter wet well.
Level is recorded via a submersible sensor before being
pumped and discharged through a 4-inch line. There is no
fence or locks, but fall protection is in place. There is also no air
release on the discharge line, flow meter, odor control system,
or on-site generator. There is, however, a portable generator
connection with a manual transfer switch and a discharge
pressure gauge.

During the site visit, it was observed that there is infiltration and

inflow (I/l) issues, the valve vault was flooded and valves were .
. . . 2212 W. Mountain
submerged and damaged, a fence is needed at the site, the wet | Location Rd.
well was lined, insulation was on the vault lid, and site _ _ Duplex
layout/access was poor. Lift Station Type submersii)l o
It was also noted that the controls should be checked. Both | Wet Well Dimensions 6 dia
pumps were on with the water level at 3.8 feet. (LxWxD / Dia.), ft
Number of Pumps 2 of 2
Pump Test Results: (working)
A pump test was completed on July 22, 2021. Pump 1 was tested :::Z “::nUfaCturer A6B7s
for approximately one minute and pump 2 was tested for . .
approximately 72 seconds. Calculated pumping rates for pump 1 | PumP Test Results
. (pump 1, pump 2), 200, 171
and pump 2 were 200 and 171 gpm, respectively. gpm
Discharge Line Size, in 4"
" - 3 Air Release on N
Discharge Line (Y/N)
Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure y
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N, N, Y
Alarm Telemetry Type Auto Dialer
Odor Control System Yes
I/1, valve vault
flooded
Comments w/submerged
valves, no fence,
wet well lined,
poor access
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P-37 GRASMICK

The Grasmick Lift Station is located in the west central area on
W. Mountain Rd., serving the Royal Scot subdivision. This lift
station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 8-foot diameter wet well.
Level is recorded via a submersible sensor before being
pumped and discharged through a 4-inch line. There is no fence
or locks, but fall protection is in place. There is also no odor
control system, or on-site generator. There is, however, a
portable generator connection with a manual transfer switch, a
discharge pressure gauge, air release on the discharge line, and
a flow meter.

During the site visit, it was observed that the mixer does not
work, there is limited site parking, there is a rusted pipe, and the
air release drains into the vault and needs to be relocated.

Pump Test Results:

A pump test was completed on July 22, 2021. The flow meter
reported output for pump 1 and pump 2 to both be 135 gpm.
When both pumps were tested together, the flow meter reported
a combined flow of 263 gpm.

Grasmick Lift Station
Summary

Pump Station

'-‘-- r
= gl
e ' ——
e |
.

-a_.,-i_,,-

Location 2303 W. Mountain
Rd.

. . Duplex,
Lift Station Type submirsible
Wet Well Dimensions 8’ dia
(LxWxD / Dia.), ft
:\l‘::::iirgc))f Pumps 2 0f2
Pump Manufacturer ABS
Pump, hp 16.8
Pump Test Results
(pump 1, pump 2), 135,135
gpm
Discharge Line Size, in 4”

Air Release on y

Discharge Line (Y/N)

Level Control Type Submersible

Flow Meter (Y/N) Y

On-Site Generator N

(Y/N)

Transfer Switch (Y/N) Y, Manual

Portable Generator v

Connection (Y/N)

Bypass Piping (Y/N) Y

Discharge Pressure

Gauge (Y/N) Y

Fence, Lock, Fall

Protection (Y/N) NN Y

Alarm Telemetry Type Auto Dialer

Odor Control System No
Mixer doesn’t
work, limited

Comments parking, pipe

rusted, air release

drains to vault
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P-38 SMILING JULIE

The Smiling Julie Lift Station is located in the northwestern area
on W. Mountain Rd., serving the Smiling Julie subdivision. This
lift station is a duplex submersible with two working pumps.
Wastewater is collected in a circular 8-foot diameter wet well.
Level is recorded via a submersible sensor before being pumped
and discharged through a 4-inch line. There is no fence or locks,
but fall protection is in place. There is also no air release on the
discharge line, flow meter, odor control system, or on-site
generator. There is, however, a portable generator connection
with a manual transfer switch, and a discharge pressure gauge.

During the site visit, it was observed that the mixer does not work,
there was a buildup of solids in the wet well, and the discharge
lines needs an air release.

Pump Test Results:

A pump test was completed on July 22, 2021. Pump 1 and pump
2 were both tested for approximately 100 seconds. Calculated
pumping rates for pump 1 and pump 2 were 119 and 114 gpm,
respectively.

Smiling Julie Lift Station

[
¥
]
1
|

Summary
L

Pump Station
Location 2455 W. Mountain
Rd.

. . Duplex,
Lift Station Type submirsible
Wet Well Dimensions 3’ dia
(LxWxD / Dia.), ft
:\‘l:lxg:ll();rgt)af Pumps 2 0f 2
Pump Manufacturer ABS
Pump, hp 13.4
Pump Test Results
(pump 1, pump 2), 119, 114
gpm
Discharge Line Size, in 4”

Air Release on N
Discharge Line (Y/N)
Submersible,
Level Control Type backup floats
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure v
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) NN Y
Alarm Telemetry Type Auto Dialer
Odor Control System No
Mixer not
Comments wor!<ing, builds .up
solids, needs air
release
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P-40 WESTWOODS
Westwoods Lift Station
The Westwoods Lift Station is located in the northwestern area Summary

on Westwood Dr., serving the Westwood #1 and 2 subdivisions.
This lift station is a duplex submersible. Pump 1 is on order.
Wastewater is collected in a circular 6-foot diameter wet well. The
level is recorded via a submersible sensor before being pumped
and discharged through a 4-inch line. There is no fence or locks,
but fall protection is in place. There is also no air release on the
discharge line, flow meter, odor control system, or on-site
generator. There is, however, a portable generator connection

with a manual transfer switch, and a discharge pressure gauge.
During the site visit, it was observed that there was solids buildup
in the wet well and the pressure gauge range is too large. i
. Pump Station
Pump Test Results: . 2502 Westwood
A pump test was completed on July 22, 2021. Pump 1 is on order. Dr.
Pump 2 was tested for approximately 90 seconds. The calculated | i station Type Duplex,
pumping rate for pump 2 was 70 gpm. submersible
Wet Well Dimensions 6 dia
(LxWxD / Dia.), ft
Number of Pumps
(working) P 20f2
Pump Manufacturer ABS
Pump, hp 6.7
Pump Test Results
(pump 1, pump 2), X, 70
gpm
Discharge Line Size, in 4”
Air Release on N
Discharge Line (Y/N)
Level Control Type Submersible
Flow Meter (Y/N) N
On-Site Generator N
(Y/N)
Transfer Switch (Y/N) Y, Manual
Portable Generator v
Connection (Y/N)
Bypass Piping (Y/N) Y
Discharge Pressure v
Gauge (Y/N)
Fence, Lock, Fall
Protection (Y/N) N, N, Y
Alarm Telemetry Type Auto Dialer
Odor Control System No
Solids buildup,
pump 1 on order,
lined wet well, no
Comments
fence, no locks,
pressure gauge
range too large
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2.4.1. Pipeline Age

The NLRSWD GIS database included pipeline installation date. According to this data, the system
has pipes that were installed as early as 1997. The GIS installation data appears to have been
updated as the NLRSWD performed replacement and rehabilitation efforts. A breakdown of the
pipeline age by installation year is shown in TABLE 2-2 in Appendix B shows the locations of
pipelines by age.

TABLE 2-2: PIPELINE AGE

YearInstalled  Age'(years)  Length (ft) % of Total

1997 26 133,128 44.6%
1998 25 21,087 7.1%
1999 24 18,123 6.1%
2004 19 8,290 2.8%
2006 17 17,819 6.0%
2007 16 4,981 1.7%
2008 15 8,859 3.0%
2009 14 3,864 1.3%
Unknown - 82,657 27.7%
Total = 298,808 100.0%
1) Pipeline age calculated from year of Master Plan Update, 2023

Typically, sanitary sewer pipelines have an expected service life of 50 to 80 years. The longer a pipe
remains in the ground, the more likely the pipe is to experience cracks, root intrusion, breaks, and
such defects that increase I/l into the system. As such, the oldest pipelines as well as known
problematic areas should be the highest priority to CCTV inspect. Around 28% of pipeline age is
unknown. It is recommended that the unknown age of pipelines attempt to be assessed through
other records, such as building permits, plat approvals, etc. Pipelines of unknown installation date
represent an unknown risk to the system and have the potential to be past their service life.

2.4.2. Pipeline Material

The GIS database includes pipeline material data. Pipeline material within the NLRSWD consists of
polyvinyl chloride (PVC) and ductile iron pipe (DIP). Around 27% of pipeline material is unknown. It
is recommended the District continue to update their GIS database as they perform pipeline repair
and rehabilitation efforts, as well as CCTV inspection TABLE 2-3 provides a full breakdown of
pipelines by diameter and material. Figure 2-2 in Appendix B shows the locations of pipelines by
material.

TABLE 2-3: PIPELINE SIZE AND MATERIAL (ALL LENGTHS IN FEET)

PVC DIP Unknown Total % of Total

2" 706 0 0 706 0.2%

4" 16,016 9,310 0 25,326 8.5%
8" 177,919 0 2,700 180,619 | 60.4%

10" 12,300 0 0 12,300 4.1%
Unknown 0 0 79,857 | 79,857 26.7%
Total 206,941 | 9,310 82,557 | 298,808 | 100.0%

% of Total 69.3% 3.1% 27.6% | 100.0%
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CHAPTER 3 - COLLECTION SYSTEM PERFORMANCE

The section below summarizes the wastewater collection system model development process and existing
20-year, and buildout collection system analysis. It outlines the model construction and model calibration
process, and documents existing hydraulic deficiencies. Improvements to address these deficiencies are
presented in Chapter 7.

3.1. MODEL CONSTRUCTION

InNfoSWMM Suite v14.7 was selected as the modeling software for this project. InfoSWMM is a fully dynamic
model that operates in conjunction with Esri ArcGIS and allows for evaluation of complex hydraulic flow
patterns.

As part of this study, Keller Associates surveyed 1,049 manholes rim elevations and 19 lift stations within
the District’s collection system. The survey was performed using the NAD83 vertical datum. These survey
points were brought into GIS and were used for rim elevations in model construction. In addition, the District
provided Keller with record drawings of their infrastructure to inform pipe and manhole inverts. In areas
where the provided record drawings used a different datum than the survey, the surveyed rims were used
and inverts adjusted to reflect record drawing manhole depths. The entire system was modeled, with the
exception of some small lift stations and pipelines and the pipelines upstream of the Poison Creek lift
station, which were excluded from the scope of this study. Modeled pipelines are shown in Figure 3-1 in
Appendix B.

After all manholes and pipelines were created and elevation data populated in the model, several queries
were conducted to reveal data anomalies. The data anomalies discovered included pipelines with reverse
slopes or adverse grades, unusual changes in pipe size, and uncommon configurations in the pipe network.
Anomalies that were discovered were compared to record drawings, discussed with District personnel
where appropriate, and the appropriate changes were made to the model. It should be noted that the minor
RR Village, Discovery Drive, and City Field lift stations were not included in the construction of the model.
Additionally, it was assumed that the dual forcemains that pump from the Poison Creek lift station to the
WWTP have regular interties and each station that feeds into this shared forcemain has the ability to pump
to both lines.

The District provided Keller with the total number of EDUs the sewer system currently serves, and the
number of EDUs the District has committed to serve in planned developments. The District maintains a
map of existing and planned developments, which was used to locate each of the developments.

Model loads refer to the wastewater flows that enter the sewer collection system. These loads are
comprised of wastewater collected from individual services (base flows), plus groundwater infiltration and
stormwater inflows (/). As part of the planning criteria established in Chapter 1 of this report, average and
maximum day loading was established per capita, which was used to create a loading per EDU. This
information along with subdivisions lot information was used to distribute loading within the District. The
loads for each subdivision were distributed evenly across the subdivisions’ manholes. The preliminary max
day loading was applied to the model to create an existing max day scenario, and were subsequently
adjusted during calibration.

It is important to note that one of the basic assumptions of the hydraulic model is that all pipelines are free
from physical obstructions such as roots and accumulated debris. Such maintenance issues, which
certainly exist, must be discovered and addressed through consistent maintenance efforts. The modeled
capacities discussed in this chapter represent the capacity assuming the sewer lines are well maintained
and free of obstructions.
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3.2. MODEL CALIBRATION

The scope of this planning effort did not include supplemental flow monitoring. Additionally, because the
District’'s wastewater treatment plant is served by lift stations and does not maintain hourly influent flow, a
unique 24-hour flow pattern (diurnal curve) was not available for the District, so Keller Associates utilized
flow monitoring performed for another client to establish a typical diurnal curve. The utilized curve is shown
below in Figure 3-1. There were several reasons this curve was utilized:

» Taken from an Idaho community, with focus on residential uses, which reflects a similar makeup of
the majority of the District’s users.

» The pattern used reflects a similar pattern to what is presented as standard curves in written
textbooks (Metcalf & Eddy, 4th Ed., Ch. 3).

» The peaking factor is 1.6, which is slightly more conservative than the assumed planning criteria
peak of 1.5.

FIGURE 3-1: MODELED DIURNAL CURVE

184 Time (hour)

Factor

6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

After developing the curve, it was applied to all loads within the District to simulate daily flows, and the 24-
hour model was run.

The District primarily utilizes lift stations to convey wastewater throughout the system. In order to calibrate
the model, Keller Associates analyzed available pump runtime data starting in 2019. The period in April of
2019, where the system experienced flows around 1.72 MGD, produced the largest pump runtimes within
the period examined. The runtimes of the model were compared to observed runtimes for this peak period,
the results of which are shown in in Table 3-1 below. Through an iterative process, the loads upstream of
each lift station were globally multiplied by factors until the runtimes of the model were generally within 15%
of the observed peak runtimes. The cumulative factor applied to the loads upstream of each lift station are
also shown in Table 3-1
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TABLE 3-1: RUNTIME COMPARISON AND CALIBRATION FACTORS APPLIED

Observed
Combined
Pumps Max
Day (minutes)

Initial Model Net Factor Calibrated Model
Runtime Applied to Runtime

(minutes) Upstream Basin (minutes)

P-1 Hillhouse
P-2 Ponderosa
P-3 - Margot
P-4 Big Smoky
P-5 Rex / Morning
P-6 WW Lake X-ing
P-7 Day / Wagon
P-8 Pebble Beach
P-9 Camas
P-10 Mtn Shadows
P-11 Arrowhead
P-12 DS Lake X-sing
P-13 Lake Forest
P-14 Mtn Meadows
P-15 FM Church Camp
P-17 Fir Grove
P-18 Jacks Loop
P-19 The Reserve
P-20 Hawks Bay
P-21 Meadows / West Mountain
P-25 Poison Creek
P-35 Buttercup
P-36 Little Lane
P-37 Grasmick
P-38 Smiling Julie
P-40 Westwoods

As shown, P-4 Big Smoky, P-6 WW Lake X-ing, P-10 Mountain Shadows, and P-19 The Reserve all exceed
15% difference in runtime. P-4, P-7, and P-10 are all lift stations that are influenced by multiple lift stations
upstream of their respective basins. After applying significant factors to decrease the flow in each basin
(>70% reduction), it was determined that altering the factors directly upstream of the lift station would not
produce enough reduction to match the observed runtimes. As such, for these portions of the system, the
model is considered to be conservative capturing observed worse case conditions experienced from
upstream basins. To increase model accuracy, additional SCADA data and flow monitoring is
recommended.

The total model output was then compared to the planning criteria for max day loading. The model produces
1.80 MGD, compared to the planning criteria target max day flow of 1.91 MGD. It should be noted that flows
produced by the City of Donnelly were not included in the model, which accounts for approximately 0.15
MGD of flow. Because the planning criteria included flow from Donnelly, the model is slightly conservative,
and considered calibrated for max day.
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3.3. COLLECTION SYSTEM EVALUATION CRITERIA
Keller Associates used the following planning criteria to evaluate the existing collection system:

» Depth over diameter (d/D): For gravity pipelines within the system, a good indicator of pipeline
capacity is the maximum flow depth as it relates to the pipeline, or depth over diameter (d/D). For
interceptor pipelines, if the d/D of a pipeline exceeds 0.75 during peak hour flow conditions, a pipe
upsize project should be considered.

» Surcharging: Surcharging refers to when the water level in a manhole rises above the top invert of
the ingoing or outgoing pipe. If surcharging is occurring, it is usually indicative of insufficient pipe
capacity downstream. As a rule of thumb, no surcharging should be occurring in gravity sewer
pipelines.

» Lift station firm capacity: Firm capacity refers to a lift station’s pumping capacity with its largest
pump offline. The lift station firm capacity should be capable of handling peak hour flows into the
lift station. This ensures that the lift station has redundancy and can handle peak flows in the event
of a pump failure. In duplex systems, a station exceeds its firm capacity if both pumps must run to
convey flows into the lift station. The same applies to a triplex lift station if all three of its pumps are
required to run.

» Maximum velocities in forcemains: In forcemains, it is important to keep velocities less than 10 fps.
Exceeding this velocity means that headlosses can become very large, reducing the efficiency and
capacity of the pump station. Additionally, high velocities can cause water hammering when valves
open or close, which can cause damage to infrastructure. A high forcemain velocity is generally
indicative of an undersized forcemain or an oversized pump. For longer forcemains, maximum
velocities of 5 to 7 fps may be preferred to minimize headloss and long-term pumping costs.

3.4. CURRENT CAPACITY LIMITATIONS

The model was used to assess the effects of the existing and future max day flows on the existing system.
Figure 3-2 in Appendix B illustrates the potential surcharging sites and gravity pipe capacity limitations
identified by the model analysis during the existing system peak hour flow model scenario. The figure is
color-coded to show a gradation of pipes based on utilized capacity, represented by depth of flow over
diameter of the pipe (d/D) (e.g., red = flowing at >100% capacity, orange = flowing at 85-99% of d/D, yellow
= flowing at 75-84% d/D, etc.). When assessing pipeline capacity, a pipe was assumed to be undersized
when the d/D exceeded 0.75. The pipelines and manholes shown in red experience surcharging and
represent the greatest risk for backing up services and possible overflow sites. Because undersized pump
stations can create “upstream” surcharging and mask “downstream” concerns, the model was exercised
using “ldeal” pumps (where all flow in is pumped out at the same rate), so the capacity of the gravity
pipelines could be assessed absent of bottlenecks caused by undersized lift stations.

As shown in Figure 3-2, the system experiences surcharging in the 10-inch trunkline upstream of P-4 Big
Smoky lift station. Additionally, small portions of the 10-inch trunkline upstream of P-6 WW Lake Crossing
and P-7 Day/Wagon experience a d/D ratio of greater than 0.75, without surcharging the pipe. Surcharging
in the system can lead to buildup of solids within laterals and increased risk of flooding and public health
concerns. It should be noted that flows in these areas were considered to be conservative (i.e. higher than
observed conditions) during model calibration efforts, suggesting that there still may be some additional
capacity. Keller Associates recommends that additional flow monitoring be completed in these areas of
concern to better assess remaining capacity and timing of future improvements. However, as shown in the
future system evaluations, the existing system bottlenecks only become increasingly at risk with higher
“upstream” flows coming from new developments. Alternatives to address this deficiency is presented in
Chapter 7.

The remainder of the gravity lines appear to have enough capacity to handle existing flows.
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Additionally, the pump stations and forcemains were checked for capacity issues. First, the pump stations’
firm capacities were checked versus their peak modeled inflows to assess the stations’ ability to convey
flow. Second, the pressure mains’ peak velocities were checked to assess if they were adequately sized
for the stations’ flows. The pump station capacity analysis can be found in Table 3-2, and the forcemain
velocity analysis can be found in Table 3-3, both of which are included at the end of the chapter and include
analysis of the two additional scenarios presented in Sections 3.5 and 3.6.

As shown in Table 3-1, several of the pump stations experience peak inflows higher than their respective
firm capacities. These include P-6 Lake Crossing, P-7 Day/Wagon, P-10 Mountain Shadows, P-14
Mountain Meadows, and P-15 Church Camp. As such, these pumps are considered undersized to handle
existing day flows. It is recommended that the District continue to monitor runtimes and perform flow
monitoring to determine the need for short-term upgrades at these stations. SCADA trending of pump on/off
status will be particularly important in confirming if all the lift station pumps are being called on at any given
time.

For the forcemain analysis, it should be noted that the Poison Creek forcemain, which starts and the
Tamarack Ski Resort and pumps through dual 10-inch forcemains, has many other lift stations flowing into
it. As such, the velocity in Table 3-3 for the Poison Creek lift station is representative of its entire length of
the forcemain, while the individual station numbers that pump into the shared forcemain with Poison Creek
only represent their individual tributary forcemains prior to tying into the dual forcemains. Additionally, all
modeling efforts assumed that both 10-inch forcemains were operable and had regular interties. The results
presented in Table 3-2 represent the model output at each station. In the event that the lift station pumps
were not capable of pumping the peak influent flow rate, the table represents maximum velocities within
the forcemain assuming the peak inflow at the station was pumped through the station.

As shown in Table 3-3, none of the forcemains exceed a velocity of 10 feet per second, indicating adequate
sizing for their pumps. The Poison Creek forcemain produces velocities in excess of 6 fps after it interties
with the Big Smoky forcemain, but is considered acceptable for existing conditions.

3.5. COMMITTED DEVELOPMENT CAPACITY LIMITATIONS

The District provided Keller Associates with a list of developments throughout the study area where the
District had annexed in developments and committed to provide service. Using this information and the
planning criteria, Keller developed loads for the undeveloped portions of these developments and
incorporated them into the model. It should be noted that the number of EDUs the District has committed
to serving exceed the planning criteria for 20-year growth; the committed plus existing EDUs equal 7,211
EDUs (or 20,075 people) and the planning criteria lists 5,122 EDUs (or 14,238 people) as the 20-year
projection. However, given the existing commitments, Keller Associates recommended completing this
analysis in addition to the build-out analysis. Figure 3-3 in Appendix B shows the locations of the EDUs the
District has committed to service. It should be noted that this figure does not depict the additional buildout
of EDUs the District is committed to serve in existing subdivisions.

The capacity of the gravity pipelines in the system is shown in Figure 3-4 in Appendix B. The issues
displayed in the existing system are exacerbated in the committed model, with the trunklines upstream of
P-6 WW Lake Crossing, and P-7 Day/Wagon now surcharging. Alternatives to address these deficiencies
are presented in Chapter 7 of this report.

Additionally, a review of the lift station shows that ten additional stations have incoming peak flows higher
than their firm capacities. These include P-2 Ponderosa, P-4 Big Smoky, P-5 Rex/Morning, P-11
Arrowhead, P-12 DS Lake Crossing, P-17 Fir Grove, P-18 Jacks Loop, P-20 Hawks Bay, P-25 Poison
Creek, and P-38 Smiling Julie. Upgrades to each of these stations and those identified in the existing system
evaluation are recommended prior to buildout of their respective committed upstream developments.
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For all lift stations, when the time comes to replace these pumps, it is recommended that the pumps installed
be capable of a larger capacity so anticipated future flows do not exceed firm capacity. Keller further
recommends that the SCADA system be upgraded to monitor and report lift station runtimes and flow data
where available. Once lift station pump runtimes exceed approximately 10 hours per day (on max day),
additional evaluation/monitoring may be warranted.

As shown in Table 3-3, the Poison Creek forcemain experiences velocities of greater than 10 fps, and thus
is considered undersized downstream of the Big Smoky forcemain intersection. All other lengths prior to
the intersection do not have velocities above 9 fps. Undersized forcemains can lead to an excess of head
and power usage for the system’s lift stations. Alternatives to address forcemain deficiencies are presented
in Chapter 7.

3.6. BUILDOUT(50-YEAR) DEVELOPMENT CAPACITY LIMITATIONS

Keller Associates utilized the planning criteria and growth projections to calculate loads for the 50-year
planning horizon (growth projection of 38,821 people to be serviced by the District). The incremental
additional loads from the “committed” scenario to build-out was split into 4 areas, which are depicted in
Figure 3-5 in Appendix B. Due to the topology of the District, some areas within the study area cannot be
serviced by smaller gravity pipelines, and were assumed to be serviced by lift stations, which is also
displayed in the figure.

The gravity system was analyzed, and the results are displayed in Figure 3-6 in Appendix B. As shown, the
same problem pipeline displayed in committed scenario analysis has its issues exacerbated in the future
system analysis. Additionally, the trunkline upstream of the Mountain Meadows station is considered
undersized to handle buildout flows. Downstream trunklines that are undersized result in surcharging of
many laterals that feed the trunklines.

Table 3-2 displays that two additional lift stations, P-19 The Reserve and P-13 Lake Forest, are also under
capacity at buildout if buildout flows occur upstream of the lift stations. The capacity issues with the
remainder of the lift stations experienced under the committed EDU peak inflow scenario are exacerbated
at buildout peak inflow. Table 3-3 shows that the Poison Creek forcemain velocities increase and the pipe
is undersized for buildout. Additionally, the P-14 Mountain Meadows lift station forcemain is undersized for
buildout flows, as its velocity exceeds 10 fps. Velocities in the P-4 Big Smoky, P-6 Lake Crossing, and P-9
Camas forcemains exceed 8 fps, and should be monitored for increasing velocities as the system continues
to build-out.
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TABLE 3-2: LIFT STATION CAPACITY ANALYSIS

Firm Capacity Existing System Peak Committed Peak Inflow  Buildout Peak

Lift Station (gpm) Inflow (gpm) (gpm) Inflow (gpm)
P-1 Hillhouse 167 80 135 135
P-2 Ponderosa 222 170 365 540
P-3 - Margot 148 5 15 75
P-4 Big Smokey 658 520 1,100 1,490
P-5 Rex / Morning 36 15 90 90
P-6 WW Lake X-ing 399 475 920 1,300
P-7 Day / Wagon 219 290 560 860
P-8 Pebble Beach 176 20 30 30
P-9 Camas 239 40 70 70
P-10 Mtn Shadows 67 85 155 285
P-11 Arrowhead 115 75 115 180
P-12 DS Lake X-sing 186 100 195 390
P-13 Lake Forest 81 25 55 115
P-14 Mtn Meadows 69 100 330 500
P-15 FM Church Camp 31 35 215 275
P-17 Fir Grove 213 165 300 390
P-18 Jacks Loop 82 65 90 90
P-19 The Reserve 75 10 20 85
P-20 Hawks Bay* 130 75 240 300
P-21 Meadows / West Mountain 200 125 165 165
P-25 Poison Creek* 1,740 940 2,570 2,570
P-35 Buttercup 193 10 55 55
P-36 Little Lane 171 20 70 70
P-37 Grasmick 135 60 90 90
P-38 Smiling Julie 114 25 140 140
P-40 Westwoods 70 10 40 40

*Lift station is a triplex system. Firm capacity represents two pumps operating.
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TABLE 3-3: FORCEMAIN CAPACITY ANALYSIS

Existing System  Committed Peak Buildout Peak

Lift Station : ' :
Peak Velocity (fps) Velocity (fps) Velocity (fps)
P-1 Hillhouse 3.3 3.5 3.5
P-2 Ponderosa 6.6 6.6 6.6
P-3 - Margot 4.1 4.1 4.1
P-4 Big Smokey 5.8 7.0 9.5
P-5 Rex / Morning 2.1 2.3 2.3
P-6 WW Lake X-ing 3.7 5.9 8.3
P-7 Day / Wagon 3.0 4.5 6.3
P-8 Pebble Beach 4.2 4.2 4.2
P-9 Camas 8.5 8.4 8.2
P-10 Mtn Shadows 3.7 4.1 7.3
P-11 Arrowhead 3.3 3.7 5.4
P-12 DS Lake X-sing 3.6 4.3 5.7
P-13 Lake Forest 3.1 3.1 3.2
P-14 Mtn Meadows 3.0 8.4 11.7
P-15 FM Church Camp 3.6 5.5 6.9
P-17 Fir Grove 5.1 5.1 5.6
P-18 Jacks Loop 3.5 3.5 3.5
P-19 The Reserve 2.6 2.6 2.6
P-20 Hawks Bay 3.4 5.8 5.6
P-21 Meadows / West Mountain 3.2 4.2 4.2
P-25 Poison Creek 6.5 13.5 14.5
P-35 Buttercup 1.0 3.2 2.9
P-36 Little Lane 0.3 1.1 1.0
P-37 Grasmick 0.6 1.2 1.1
P-38 Smiling Julie 0.6 3.6 3.6
P-40 Westwoods 3.3 3.1 3.1
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CHAPTER 4 - TREATMENT SYSTEM CONDITIONS

4.1. TREATMENT SYSTEM DESCRIPTION

The NLRSWD WWTP consists of two wastewater treatment systems: the lagoon system and the MBR
system. The lagoon system includes two aerated treatments and one polishing treatment lagoons, two
storage lagoons, and gas chlorination. The MBR treatment system includes headworks with influent
screens and an MBR building housing the biological process basins and membrane treatment process.
Biosolids from the MBR facility are pumped to the lagoon system for treatment and storage. Septage is also
received and pumped to the lagoons. An aerial view of the WWTP is shown in figure 4-1.

FIGURE 4-1: WWTP AERIAL VIEW
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A flow diagram for the MBR treatment system is shown in figure 4-2. Influent flow is screened in the
headworks, and then flows to the MBR Building. The MBR treatment system includes a series of anaerobic,
anoxic, and aerobic tanks followed by the membrane tanks. If the effluent is to be pumped to the RI basins,
aluminum sulfate (alum) can be added upstream of the membrane tanks for additional phosphorus removal.
Effluent (permeate) pumped from the membranes can be disinfected in an enclosed ultraviolet (UV)
disinfection system or can go into Lagoon 5 and be disinfected with chlorine prior to being land applied.
The alum dosing system and the UV disinfection system are not frequently used.

FIGURE 4-2: MBR WWTP PROCESS FLOW SCHEMATIC
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4.2. WWTP CONDITIONS
4.2.1. Headworks

The headworks include influent flow monitoring, screening, influent sampling, and a splitter box.
There is a flowmeter on each of the influent lines entering the Headworks Building. In addition, a
flowmeter manhole west of the Headworks Building contains a magnetic flowmeter that continuously
monitors the total screened flow routed to the MBR Building. The flow rate measured in this manhole
is used to control the recycle rate within the MBR system, the permeate pumps, and the alum dosing
pumps (when used). Continued maintenance of the flow meter is required to keep the meter
calibrated. The vault that holds the flow meter can sometimes be full of water which needs to be
removed.

Fine screening is required to protect the membranes in the MBR treatment. The original two screens
experienced corrosion and frequently broke down. Two new 1-millimeter (mm) drum screens were
installed this year and are shown in figure 4-3. One of the original screens was removed to make
room for the new screens. The other original screen remains in place for redundancy. The original
screens had a separate screening washer/compactor. In the new screens, the washing/compaction
takes place within the screen unit. The washed and dewatered screenings are placed into a bagging
system for disposal.

FIGURE 4-3: HEADWORKS DRUM SCREENS

Following the screens, the wastewater is piped to the splitter box. The splitter box provides flow
splitting to the current and future MBR trains. An automatic refrigerated sampler located in the
electrical room collects samples of influent wastewater from the splitter box. The headworks building
has experienced extreme corrosion. Improvements to the HVAC system in the headworks would
help ensure the equipment continues to last.
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4.2.2. Septage Receiving

A septage receiving station is located near the lagoons, shown in figure 4-4. The station was installed
in 2021 and the septage that exits the station is sent to Lagoon Cell 1. Since the station was installed
approximately 1 million gallons (MG) of septage has received treatment at the plant.

FIGURE 4-4: SEPTAGE RECEIVING STATION

4.2.3. MBR Treatment

The MBR treatment process consists of a mixed liquor suspended growth biological reactor
integrated with an ultrafiltration membrane system. The membranes are submerged in direct contact
with the mixed liquor. Permeate pumps pull treated water through the membranes, and the solids
remain in the MBR basins. In addition to housing the membrane tanks, the MBR Building houses
process and membrane blowers, permeate pumps, UV disinfection equipment, effluent pumps,
chemical dosing systems for phosphorus removal and membrane cleaning, return active sludge
(RAS) pumps, waste activated sludge (WAS) pumps, scum pumps, and electrical power and control
systems. figure 4-5 shows the inside of the MBR building, overlooking the process basins.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 66



DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY k

FIGURE 4-5: MBR TREATMENT BUILDING

The MBR treatment process consists of two treatment trains, each with an anaerobic tank, anoxic
tank, and two aerobic tanks in series. The anaerobic and anoxic tanks serve as bioselectors to
promote growth of specific types of microorganisms. Both the anaerobic and anoxic process tanks
are equipped with submersible mixers for mixing the tank contents. Each mixer has an access port
for removal of the mixer for maintenance, using a portable jib hoist crane. The bioselectors and
aeration basins in each treatment train are instrumental in achieving the treatment goals. Mixed
liquor is pumped to the membrane tanks by the RAS pumps and then sent back to the anaerobic
tanks by gravity to keep the mixed liquor in the system.

A slide gate between the first aeration tank in each train allows for a hydraulic connection between
the two trains to equalize the water depths in the two trains if both trains are used. This gate should
be exercised to ensure the gate seals when needed. Each aerobic tank is equipped with a fine
bubble diffuser system, which introduces compressed air from the process blowers into the bottom
of the aeration basins. The purpose of the diffusers is to provide both mixing and oxygen transfer
for aerobic treatment. The diffusers have not been inspected recently, which should occur annually.

Three positive displacement process blowers are utilized in a two duty and one standby
configuration. The blowers are rated at a maximum output of 800 standard cubic feet per minute
(SCFM) at 10.0 pounds per square inch gauge (psig). The blowers are each equipped with 100
horsepower (HP) motors. All blowers are housed in acoustic enclosures. Variable frequency drives
(VFDs) are used to control airflow from the blowers by modulating the operating speed of the blower.
The VFDs are controlled by a programmable logic controller (PLC-1). The PLC is also programmed
to monitor the dissolved oxygen (DO) concentrations in the aerobic tanks and to adjust the blower
speed to maintain a set point DO in the tanks. There is currently a resonance issue with one of the
blowers when the blower is operating at low (~59-65%) and high (~97%) rates. Additional
investigation of this issue was outside of the scope of the planning study. The simplest solution may
be to program this blower to avoid operating at these speeds. The blowers will be nearing their
expected life span during the 20-year period, and different blowers may save electricity.

Each train is equipped with two RAS pumps to lift flow up into the membrane tank distribution
channel. The pumps are rail-mounted submersible pumps with VFDs to control the pump flow. Each
pump is designed to deliver up to approximately 1,700 gpm. The membrane distribution channel
splits the flow to the MBR basins that contain the membranes.
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The membranes are submerged in the MBR basins, in direct contact with the mixed liquor. The
membrane system is the Zenon ZeeWeed® system, which has cartridges consisting of a polymer
membrane cast on the outside surface of a porous support fiber (average porosity 0.04 microns).
Zenon is currently owned by Veolia. Hundreds of these hollow fibers are contained within bundles
called a module. Modules are grouped together within cassettes. There are eight cassettes with
room for four additional cassettes. All but two of the membrane cassettes have been replaced once.
figure 4-6 shows a permeate pump and lines from the MBR basins.

FIGURE 4-6: MBR PERMEATE PUMP

The membrane modules in each basin are connected by a permeate header to a permeate pump
for that individual basin. The permeate pump applies a vacuum to the membrane modules, which
causes the treated water to pass through the wall of the hollow fiber membrane into the header at
the top of the cassette to be pumped out by the permeate pump. Solids are retained at the surface
of the membrane fibers. To enhance sloughing of the solids from the surface of the fibers, an air
diffuser located at the base of each membrane module continually agitates the membranes. The
membranes are able to move slightly when aerated to enhance the solids removal. Additional
cleaning is achieved by regular backpulses, which consists of pumping collected permeate in the
reverse direction, from the inside of the hollow fibers to the outside. The manufacturer recommends
pulling the cassettes once a year to determine if aeration is sufficient to avoid sludging. A cassette
was pulled in October 2022 for inspection and the cassette was quite clean, indicating that the
aeration has been sufficient.

In addition to air scouring and backpulsing, the membranes can also be chemically cleaned through
maintenance and recovery cleaning. The membrane modules are typically cleaned in place, one
tank at a time. The cleaning chemicals typically used are sodium hypochlorite (for removal of organic
foulants), and citric acid (for removal of inorganic contaminants). Maintenance cleaning is
automatically initiated by the MBR control system at an operator-set frequency. Recovery cleaning
is also performed periodically which is a deeper chemical cleaning.
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FIGURE 4-7: MBR BLOWERS

Air from the membrane blowers is piped to diffusers beneath the membranes in the MBR basins to
scour the membranes and provide oxygen for the biological process. There are three air scour
blowers, two duty and one standby. The blowers are shown in figure 4-7. Except during chemical
cleaning and relax modes, one membrane blower operates at all times. The membrane blowers are
positive displacement blowers rated at a maximum output of 1,450 SCFM at 5.1 psig. The blowers
are each equipped with 75 HP motors.

Permeate pumps provide suction on the membrane cartridges to create trans-membrane pressure
(TMP) that removes the water from the mixed liquor. The flux (filter flowrate per square foot of
membrane area) is regulated using VFDs on the permeate pumps. Four rotary lobe pumps serve as
the permeate pumps. One pump pulls permeate from the cassettes in each basin. Permeate from
the four permeate pumps is combined in a header that transports the flow to the backpulse tank,
which is maintained to provide sufficient clean water for the backpulse and recovery cleanings. The
recovery cleanings can run into problems if the backpulse tank level is too low. Veolia recommends
observing the water level in the backpulse tank and supplementing it if necessary to ensure the
recovery clean has sufficient water. Permeate flow is measured by a magnetic flowmeter in the
discharge line of each pump. The TMP is also monitored, using a pressure gauge and transmitter.
An increase in TMP may indicate that membrane cleaning is needed. Two low-range turbidimeters
are located on the permeate lines to monitor membrane performance over time.

Overflow from the backpulse tank can flow into the UV reactors. There are four stainless steel
enclosed low pressure, high intensity UV reactor chambers, with 32 lamps per chamber. The
chambers are connected in parallel, with two chambers considered as a train. The effluent can also
bypass the UV system and go directly into the effluent pump sump.
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The effluent lift station is shown in figure 4-8. Two vertical turbine pumps with VFDs convey effluent
from the effluent sump to the winter storage lagoon (Lagoon 5). The pumps can also be used to
convey the flow to the Rl basins. The pumps have a rated capacity of 700 gpm. The operating speed
of the pumps is controlled to maintain a set level in the effluent sump. The plant SCADA (Supervisory
Control and Data Acquisition) system monitors flow, line pressure and effluent destination (RI basins
or Lagoon 5). Two utility water system pumps also pull from the effluent sump. The utility water
pumps have a capacity of 130 gpm.

FIGURE 4-8 EFFLUENT LIFT STATION

Chemicals that can be used in the process include alum (for phosphorus removal), sodium hydroxide
(for pH control), sodium hypochlorite and citric acid (for membrane cleaning). The chemical storage
area in the MBR Building houses two 2,500-gallon insulated tanks for alum, and the chemical feed
pumps for alum, sodium hypochlorite and citric acid. Sodium hypochlorite and citric acid are provided
in totes. The MBR control panel automatically controls the chemical feed pumps and solenoid valves
for the sodium hypochlorite and citric acid to feed these chemicals as needed for both the
maintenance clean and the recovery cleaning. The alum dosing system has not been used and is
already 15 years old. figure 4-9 shows the totes in the chemical room.
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FIGURE 4-9: CHEMICAL ROOM
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Sludge wasting is necessary to maintain good biological treatment and membrane performance.
Acceptable operating values for the mixed liquor concentration in the membrane process ranges
from 5,000 to 15,000 mg/L; however, Veolia recommends a target value less than 10,000 mg/L
mixed liquor suspended solids (MLSS) to maximize membrane performance. Sludge is wasted from
the RAS return channel downstream of the MBR basins. Two constant speed immersible screw
centrifugal pumps, installed in the basement of the MBR Building, provide duty/standby for sludge
wasting. A WAS pump is shown in figure 4-10. These WAS pumps are controlled through the MBR
control panel, by the operator entering the volume of sludge to be wasted and when wasting is to
begin. The PLC starts the pump at the designated time and runs it until the specified volume is
wasted. Currently, the waste sludge is pumped to the lagoons. Two constant speed submersible
scum pumps are installed in the scum pit adjacent to the aerobic basins in the MBR Building. Pump
operation is controlled from the level in the scum box.

FIGURE 4-10: MBR WAS PUMP
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Standby electrical power for the MBR treatment is provided by a 1,000-kW generator in the generator
room of the MBR Building as shown in figure 4-11. In the event of a power outage, an automatic
transfer switch switches the entire load for the plant to the generator. The load is automatically
switched back to the grid when power is restored.

There are three main control systems for the MBR Building: the MBR control panel, a SCADA
system, and the programmable logic controller (PLC) for the UV disinfection system. The control
system provided by Zenon for the MBR system controls the operation of the entire MBR process.
The plant SCADA computer is a laptop that can be operated from various locations. The plant
SCADA system directly controls the headworks, scum pumps, effluent pumps and utility water
system. The UV disinfection system is controlled by the PLC provided by Trojan, the UV supplier.
The SCADA system has not been upgraded since it was installed. It is also difficult for the existing
SCADA system to archive data and provide it to the operators. Since the systems are original, it is
more difficult to get replacement components.

FIGURE 4-11: MBR STANDBY GENERATOR

There is a large amount of equipment associated with an MBR system. Due to the long delay for
some parts, a spare parts inventory is recommended. This could include permeate pumps, permeate
transmitters, membrane tank level transmitters, aeration isolation valves, permeate isolation valves,
and permeate flow meters. Currently, one RAS pump and one mixer are missing from the process
trains.

The RI basins require compliance with total nitrogen and total phosphorus requirements. The District
does not have an oxidation-reduction potential (ORP) probe to analyze if anaerobic and anoxic
conditions are occurring in the basins, which would be helpful for targeting nitrogen and phosphorus
removal. Purchasing a probe for routine checks would be beneficial. Additionally, the original design
also included an additional recycle pump in the biological trains to move mixed liquor from the anoxic
zone back to the anaerobic zone. This recycle pump would further support further biological nutrient
removal.

The District does have a laboratory inside the MBR Building. Currently, samples are shipped out to
other labs for analysis.
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4.2.4. Lagoons

The lagoon treatment facility consists of two complete mix aerated lagoons, followed by one
polishing lagoon. Lagoons 4 and 5 act as winter storage lagoons. A treatment building houses flow
metering, four positive displacement blowers for the first two lagoons, chlorination disinfection
equipment, and land application irrigation pumps. During the irrigation season, effluent is drawn from
Lagoons 4 and 5 and disinfected prior to land application. The effluent is dosed with chlorine at the
head end of the chlorine contact chamber (a 500-foot long 30-inch pipe) and pumped to the irrigation
system. The lagoons have passed their previous seepage tests. Seepage testing was completed on
Lagoons 4 and 5 in 2021. Seepage testing is scheduled for Lagoon 1 in 2025, and Lagoons 2 and
3 in 2026. Refer to table 4-1 for a summary of information about the lagoons. Lagoons 1-3 were
originally used by the City of Donnelly. They are still owned by the City but are leased to the District.
Lagoons 4 and 5 are owned by the District.

FIGURE 4-12: LACGOONS

TABLE 4-1: LAGOON SUMMARY

Description :\)n::gt?nrg Il LD SOl Liner Type
Area (acres)  Test Performed
Volume (MG)

LG-070-01 Aerated, Complete Mix 3.50 1.00 2015 PVC with soil cover and rip rap on side slopes
LG-070-02 Aerated, Complete Mix 1.83 0.75 2016 PVC with soil cover and rip rap on side slopes
LG-070-03 Polishing 1.76 0.46 2016 PVC with soil cover and rip rap on side slopes
LG-070-04 Effluent Storage 10.97 2.39 2021 PVC with soil cover and rip rap on side slopes

70 PVC with soil cover and rip rap on side slopes;
LG-070-05 Effluent Storage 46.50 11.40 2021 HDPE liner over PVC liner on vertical walls
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There appears to be some diffusers in the lagoons that need to be replaced. Also, Lagoon 1 is
nearing its solids holding capacity. Depending on the type of solids removal, a seepage test may be
required following the removal. Also, a Solids Management Plan would be required. Duckweed has
periodically been an issue at the lagoons, especially in the treatment and polishing lagoons. It can
increase the need for solids removal and also cause issues with treatment and disinfection.

4.2.5. Disinfection

The primary method of disinfection at the plant is chlorination. Chlorine gas (99.5%) is added after
Lagoons 4 and 5, prior to land application. Dosing is done via a Regal Model 210 chlorinator with a
maximum capacity of 100 pound per day (ppd). According to plant staff, dosing during the irrigation
season typically ranges from 40 to 70 ppd depending on flow and Total Coliform sampling results.
The gas chlorine system is shown in figure 4-13.

Chlorine is added at the head of a 500-foot long 30-inch chlorine contact chamber. The volume of
this chamber equates to 18,300 gallons. Therefore, the maximum flow in the chamber that can
maintain a 15-minute contact time per Ten State Standards is 1,220 gallons per minute (gpm).

Chlorine gas is hazardous and poses a risk to operators. The District should ensure the gas cylinders
are properly contained, leak alarms are working, and operators have proper protective equipment.
The District may want to consider alternative disinfection methods, such as liquid chlorine, to ensure
operator safety.

The only current method to disinfect the effluent to the RI basins is with UV. Since the UV system
has not frequently been used and is already 15 years old, improvements may be needed to ensure
long-term performance and permit compliance.

FICURE 4-13: GAS CHLORINE SYSTEM
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4.2.6. Land Application

There are two irrigation pumps in the Lagoon Blower Building to pump to the land application areas.
Each pump has a capacity of 350 gpm. A magnetic flow meter is used to measure the pumping rate
and total pumped volume for monitoring purposes. MU-07001 is a 104-acre grass hay field and
timber field south of the WWTP owned by the EIld family. The field is sometimes planted with oats.
MU-07002 is a 65-acre grass hay field north of the WWTP. The open fields are irrigated with wheel
lines; however, a 66-acre portion of MU-07001 which has timber and grass pasture is irrigated with
stationary handlines that are not moved. The permit only allows water to be land applied during the
growing season from May 1 through October 15.figure 4-14 provides a map of the land application
and Rl basin sites.

FIGURE 4-14: LAND APPLICATION AND RI BASIN SITE MAP

4.2.7. Rl Basins and Effluent Pipeline

High quality disinfected effluent can be pumped to the RI basins through a 3-'2 mile long, 14-inch
HDPE pipeline for disposal. The pipeline has four air release stations at high points in the line. At
the bridge crossing, the pipe is reduced to 8 inches to meet clearance requirements, and the pipe
(heat traced, insulated, and jacketed) is suspended under the bridge. The pipe is purple to indicate
it is carrying reclaimed water, and valve boxes and above ground appurtenances are also marked
in purple.

The RI basins are located north of Roseberry Road and east of Norwood Road on the Parks Ranch
property. These facilities consist of shallow earthen basins, valves, and basin inlet and overflow
structures. There are fourteen RI basins to provide dose/drain cycles, and to allow for routine
maintenance. Ramps allow access into the basins for periodic disking of the surface crust, and to
remove plants and other maintenance needs. The distribution line runs down the center of the
access road between the west and east basins, and tees into each basin. Each basin inlet has a
manual valve. The dikes between basins have a riprapped spillway to allow overflow if the water
level exceeds 2 feet. One of the Rl basins is shown in figure 4-15.
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FIGURE 4-15: RAPID INFILTRATION BASIN

There are groundwater monitoring wells around the Rl basins. These are referenced in and are to
be monitored in accordance with the reuse permit (Appendix A). Suggested loading cycles for the
RI basins are 1 to 3 days application followed by 4 to 5 days drying in the summer and 1 to 3 days
application followed by 5 to 10 days drying in the winter. The RI basins have not been used
extensively since they were built, although they were used during some maintenance activities at
the WWTP and from March 2017 through June 2017 because of concerns the storage lagoons could
overflow due to substantial snowmelt. The RI basins require maintenance to avoid growth of trees
and other vegetation. Similarly, the valves require regular operation and some repair. The fence
around the RI basins and the vegetation on the RI basins also require regular inspection and repair
or removal.

4.3. FINANCIAL STATUS OF EXISTING FACILITIES

Financial information for the NLRSWD is provided in Appendix C for the year 2022. Operating revenue
during the 2022 fiscal year was $1,859,975. This includes both sewer and water. Annual costs to operate
and maintain the wastewater system, separated by type of expense, are also shown in Appendix C. Total
operating expenses for the 2022 fiscal year was $1,790,300. Capital revenue for 2022 was $322,500.00.

4.4. WATER/ENERGY/WASTE AUDITS
No water, energy, or waste audits have been conducted by the District.
4.5. SYSTEM CLASSIFICATION

Both the Collection System and WWTP are classified as Class IV systems. Classifications are determined
by the components of the system and the number of people they service. The recycled wastewater that is
land applied is permitted as Class C. The permit requirements for the Rl basins are outlined in Chapter 1.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 76



DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY k

CHAPTER 5 - TREATMENT SYSTEM PERFORMANCE

5.1. WWTP PERFORMANCE

This section discusses the effluent quality observed through sampling. The permit requires the effluent
water to be applied to the land application sites not exceeding the maximum nitrogen and chemical oxygen
demand (COD) loading rates. For the RI basins, the effluent needs to not exceed total nitrogen, total
phosphorus, and TSS limits. Both the land application and RI basins have the same limits for total coliform
organisms. Annual reports were completed in 2020 and 2021 that summarized these values. The District
also monitors the MBR permeate through the SCADA system. A summary for the different constituents is
provided below.

5.1.1. Total Nitrogen

As shown in Chapter 1, if the Rl basins were used, the monthly average total nitrogen limit is 10
mg/L. Figure 5-1 shows the sum of the monthly average effluent ammonia, nitrate, and nitrite
concentrations from January 2015 through May 2020. Although the organic nitrogen is not
measured, if the organic nitrogen is less than 5 mg/L, it appears the effluent total nitrogen
concentration would be less than the 10 mg/L limit with the exception of three events. The three
events occurred during the early part of the year, and it is assumed that the storage lagoons could
be used during future similar events if necessary.

FIGURE 5-1: EFFLUENT AMMONIA, NITRATE, AND NITRITE (MONTHLY AVERAGE)
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The permit also includes a nitrogen loading for the land application system of 150% of the typical
crop uptake. For 2022, a typical nitrogen uptake of 41.3 Ib./acre was assumed for oats, 67 Ib./acre
for the grass pasture and timber area, and 59.2 Ib./acre for the mixed pasture grass. The total
nitrogen loading was below the permit limit even with some of the water coming out of the lagoon
treatment system.
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5.1.2. Total Phosphorus

Total phosphorus does not have a limit for the land application sites, but the Rl basins have a
maximum loading limit of 8.3 kg/month. The average concentration of total phosphorus in the
wastewater effluent was between approximately 1 and 4 mg/L in the data provided (January 2015
through May 2020). At the current average flow (0.237 MGD), and assuming a concentration of 4
mg/L, the loading would be approximately 110 kg/month, which is much more than the maximum
loading limit for the RI basins. It is likely that without additional treatment targeted for phosphorus
removal, such as dosing alum or another coagulant ahead of the membranes, the WWTP will be
unable to achieve compliance with the phosphorus limit.

5.1.3. Total Suspended Solids and Turbidity

There is a permit limit for TSS to the RI basins; however, the effluent TSS from the MBR has
historically not been measured. Although not a permitted limit, the MBR system is designed to have
very low turbidity, and turbidity can sometimes be used to approximate TSS levels. The MBR effluent
turbidity values provided by the District (January 2015 through May 2020) were consistently under
0.2 Nephelometric Turbidity Units (NTU). Based on the turbidity values, it is anticipated that the
effluent TSS to the Rl basins would be in compliance with the TSS limit.

5.1.4. Chemical Oxygen Demand

The permit limits the maximum COD loading to the land application fields to 50 Ib./acre-day. The
COD loading has historically been well below this daily permit. The maximum estimated daily COD
loading ranged from approximately 0.9 to 1.3 Ib./acre-day in 2020, 1.54 to 2.87 Ib./acre-day in 2021,
and 1.71 to 2.84 Ib./acre-day in 2022.

5.1.5. Coliform Organisms

The 5-day median total coliform limit set by the permit is 23 coliform organisms per 100 mL. The
single sample limit is 230 coliforms per 100 mL. The effluent exceeded the 5-day median and single
sample limit three times in 2020 at the beginning of the sampling period. The operators were able
to adjust the dosing to maintain compliance through the rest of 2020 and 2021. Another event
occurred in August 2022 when a plug on an abandoned line from Lagoon 1 to the chlorine contact
chamber failed. The abandoned line was re-plugged and the chamber was jetted and cleaned. After
these actions the effluent has been within permit limits. Sampling of the MBR effluent for coliform
did not occur during this period as the effluent is normally sent to the land application areas.

5.2. WWTP CAPACITY

This section provides a summary of the capacity of the existing WWTP. The headworks facility, MBR
treatment, lagoon treatment and storage, disinfection system, Rl basin capacity, and land application are
each addressed.

5.2.1. Headworks

The wastewater influent is combined in a common header and directed to one of the three fine
screens. Each screen has a rated capacity of 2 MGD. The firm capacity of the headworks screening
is 4 MGD (peak flow the headworks can handle with one screen out of service), which is much more
than is needed for the 20-year planning period (1.46 MGD). An electromagnetic flowmeter measures
the influent flow prior to the MBR Building. The 12-inch flowmeter has sufficient capacity for the
planning period. The septage receiving station has a rated capacity of almost 1 MGD (650 gpm),
which should be sufficient for receiving a truck at a time.
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5.2.2. MBR Treatment

The manufacturer-rated treatment capacity of the MBR can be analyzed by comparing design values
to projected loadings. TABLE 5-1 summarizes the design values compared to future loading
projections. Future loadings are predicted to be beyond the design values. However, in discussions
with Veolia, and based on calculations, it is likely that the plant can treat the 2042 loads. Additionally,
as discussed in Chapter 1, these loadings are based on estimates rather than actual data. Further
sampling may indicate lower loadings, which can delay the need for improvements.

TABLE 5-1: DESIGN LOADING AND FUTURE PROJECTIONS

Element ‘ Design Value ‘ Current Value ‘ 2042 Value ‘
Avg. Influent BODs (ppd) 1,960 1,240 2,420
Avg. Influent TSS (ppd) 1,960 1,459 2,848
Avg. Influent Total Nitrogen (ppd) 480 263 427
Avg. Influent Total Phosphorus (ppd) 83 35 68

Biological treatment occurs in the anaerobic, anoxic, and aeration basins. Each anaerobic and
anoxic train is designed to have a mixer to mix the tanks, although currently one mixer is missing.
The process blowers are each rated for a maximum output of 800 SCFM. The firm capacity of the
positive displacement blowers is 1,600 SCFM with one blower out of service. Based on the 2042
loads in Chapter 1, it is expected that the blowers may be approaching their capacity in the 20-year
planning period. However, as discussed above, these loadings are estimates and further sampling
may indicate lower loadings, which can delay the need for additional blower capacity.

One critical factor in the operation of an MBR process is the MLSS concentration. Normally, it is
desirable to maintain a MLSS concentration between 5,000 mg/L — 15,000 mg/L. Higher mixed liquor
concentrations can be used but additional air scour (resulting in increased energy cost) and
increased wear and tear on the membrane are factors to consider. The concentrations also depend
on the season. In the winter the desire is to carry a little more solids for operation. Veolia
recommends a target value less than 10,000 mg/L to maximize membrane performance. The actual
operating MLSS concentration has been fairly consistent throughout the years, with values between
6,000 and 8,000, which is in the acceptable range. A graph summarizing the monthly average MLSS
concentrations January 2015 through May 2020 is shown in Figure 5-2.

FIGURE 5-2: MLSS CONCENTRATIONS (MONTHLY AVERAGE)
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Each train is equipped with two RAS pumps to lift flow up into the membrane tank distribution
channel. The design flow for each of the four existing RAS pumps is approximately 1,700 gpm at 8
feet of total dynamic head. Thus, the total maximum flow from the pump station is approximately
6,800 gpm (9.8 MGD). Normally, the mixed liquor flow from the aeration basins to the MBR basins
is four to six times the influent flow to help avoid too high of MLSS concentrations in the MBR basins.
The RAS pumping capacity is more than sufficient for the 20-year period. For example, with one
pump in use, the RAS pumping would be greater than five times the ADF in 2042.

There are eight membrane cassettes with room for four additional cassettes in the MBR basins. The
original installation included 46 modules in each cassette with 340 ft2 of effective membrane surface
area per module (125,120 ft2 total surface area). Six of the eight cassettes now have 48 modules in
each cassette and also the modules have greater effective surface area per module (370 ft2;
137,840 ft2 total surface area). TABLE 5-2 provides a summary of the projected flows compared to
the manufacturer-rated membrane capacity. Veolia has not re-rated the membrane capacity of the
installation due to temperature concerns. The current membrane capacity is sufficient for the 20-
year planning period.

TABLE 5-2: PROJECTED FLOWS & MEMBRANE CAPACITY

Design Buildout . .
Description Membrane Membrane Current Flows AU AP
. . Flow Flow
Capacity Capacity
Average Day (MGD) 0.80 1.00 0.237 0.331 0.462
Maximum Month (MGD) 1.00 1.25 0.390 0.545 0.762
Peak Day (MGD) 2.00 250 0.497 0.695 0.971

The membrane blowers are rated at a maximum output of 1,450 SCFM. The blowers are each
equipped with 75 HP motors. The blowers were designed to have sufficient capacity to provide air
scouring for the buildout membranes.

Four (4) 20 HP permeate pumps with VFDs were designed to each handle approximately 215-430
gpm of permeate and 680 gpm at backpulse. However, in looking at the data sheet for the pumps,
they may be limited to 130-340 gpm. Therefore, the maximum flow is 0.50 MGD for each pump or
approximately 2.0 MGD total. With one pump out of service, the permeate pumping capacity is
approximately equal to the 2042 projected peak hour flow.

Two (2) screw centrifugal pumps are used for WAS and for draining the tanks. The WAS pumps
were designed for 1,100 gpm. Two (2) submersible non-clog pumps, with a capacity of 75 gpm are
used to pump scum. The scum and WAS are pumped to the lagoons. The estimated waste sludge
flow in 2042 is approximately 30,000 gallons per day, which is much less than the capacity of the
WAS pumps. To provide better wasting control and to maintain better characteristics for dewatering
equipment, a switch to positive displacement pumps for the WAS pumps is recommended. The
existing WAS pumps could continue to remain in place for draining the tanks.

5.2.3. Lagoons and Land Application

The lagoon system functions as an alternative treatment train and storage for winter flows until the
irrigation season. The lagoons can store approximately 64.5 MG or 198 acre-feet of water. A water
balance was performed to determine if the storage capacity is sufficient through the planning period.
For the water balance, the 2022 farming operations were utilized. In 2022, the 66-acre portion of
MU-07001 had timber and grass pasture, the 38-acre portion of MU-07001 had oats, and the 43-
acre MU-07002 had mixed pasture grass. As discussed in the 2022 Reuse Annual Report, the
theoretical irrigation water requirement (IWR) for the mixed pasture grass on MU-07002 was
estimated using net irrigation water requirement (Pdef) reported by the Evaporation and
Consumptive Irrigation Water Requirements for Idaho (ET ldaho) published by the University of
Idaho.
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For MU-07001, ET Idaho does not have published IWR values for oats; therefore, an IWR of spring
grain was assumed for the oats. Based on the water balance, the lagoons do not have enough
volume to store the water through the planning period. In fact, the winter storage this year is currently
insufficient and the District is planning to use the Rl basins.

As shown in the 2022 Reuse Annual Report, the water application periodically exceeded the crop
IWR. Also, supplemental water was not applied in 2022. This shows that the land application area
is at capacity. The firm capacity of the irrigation pumps is 350 gpm (with one pump out of service).
The current maximum pumping day is approximately 715 gpm, so the current pumps are
approximately at their capacity, but there is no redundancy. A spare pump on the shelf would be
helpful to avoid long lead time delays.

Lagoon 1 is used to store and treat wasted solids from the MBR facility. The lagoon is nearing its
storage capacity, which has resulted in poor treatment throughout the rest of the lagoons. The
District has noted that the effluent from the lagoon system struggles to be land applied due to the
lack of treatment caused by the reduced volume in the lagoons. It is recommended to dredge and
dispose of the solids in Lagoon 1 as soon as possible. Additionally, dredging the lagoon will allow
the existing diffusers to be replaced.

5.2.4. Disinfection

The District uses the chlorine dosing system at the lagoons to disinfect the effluent prior to the
irrigation system. The chlorine contact chamber is a 30-inch wide, approximately 500-feet long pipe.
At the current maximum required pumping rate of 715 gpm, the contact time would be approximately
25 minutes. This contact time is greater than the recommended 15 minutes by Ten State Standards
(Great Lakes-Upper Mississippi River Board of State and Provincial Public Health and Environment
Managers, 2014). The disinfection system is estimated to dose 7 mg/L or 70 ppd currently. As
mentioned earlier in this chapter, the District has been able to achieve the required total coliform
limit except during upset conditions mentioned previously. The disinfection system has a capacity
of 100 ppd. If the land application area increases, the chlorine dosing and contact system may
exceed its capacity.

The only current means of disinfection prior to the RI basins is with the UV system. The
manufacturer-rated capacity of the UV system is 1,740 gpm (2.5 MGD). Although the capacity is
sufficient for the 20-year planning period, since the UV system is already 15 years old and has not
been frequently used, improvements may be needed to ensure long-term performance.

5.2.5. Rapid Infiltration

The Rl basins are available to be used for effluent disposal year-round. There are 14 basins, totaling
9 acres. Assuming a maximum disposal rate of 0.2 ft3/ft2 per day, the allowable disposal rate would
be approximately 0.59 MGD. The ADF in 2042 is 0.51 MGD, therefore, the Rl basins would have
capacity to handle the plant effluent without utilizing the land application system.

The effluent lift station following the MBR has two pumps, each with a capacity of 700 gpm.
Therefore, the firm pumping capacity is approximately 700 gpm or 1 MGD, which should be sufficient
for the 20-year planning period especially if the land application system is still in operation.

It is recommended that the effluent be rotated between each RI basins to limit the hydraulic loading
rate. As the basins have not been used since they were built, it is first recommended that the basins
be cleared of plants that may have grown. Improvements to the UV are recommended to ensure
compliance with the total coliform limits. Also, chemical addition will need to be initiated at the MBR
WWTP to reduce the phosphorus load to the Rl basins.
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CHAPTER 6 - NEED FOR SYSTEM IMPROVEMENTS

Concerns surrounding health, sanitation, security, aging infrastructure, and reasonable growth should be
addressed to meet the needs of the system throughout the planning period. This chapter summarizes the
deficiencies based on the existing facility evaluation.

6.1. HEALTH, SANITATION, AND SECURITY

Idaho’s Recycled Water Rules (IDAPA 58.01.17) provides primary procedures and requirements for the
issuance and maintenance of permits for reuse facilities. The recycled water must meet Class C
requirements as noted in the District's Reuse Permit No. LA-000070-04. The permit specifies the required
buffer zones, disinfection requirements, growing season hydraulic loading rates, and maximum nutrient
loading rates. The reuse permit can be found in Appendix A. In addition, groundwater and soil constituents
are monitored to evaluate potential impacts. The District generally has not experienced issues maintaining
compliance with the permit requirements. The permit expired on December 20, 2015, but has been
administratively extended.

Overflows are a public health and sanitation concern as they involve events when untreated or undertreated
wastewater overflows onto the ground or is discharged to surface water. There have not been any overflows
at the WWTP. The WWTP is surrounded by a fence to address security concerns. The land application
areas and RI basins are also fenced with signs posted designating the areas.

6.2. AGING INFRASTRUCTURE

The District's MBR treatment facility began operating in 2008, but some of the other equipment in the
system is older. Improvements are needed to update the equipment. The SCADA system has not been
upgraded since 2008 and it is difficult to archive data and provide it to the operators. Similarly, the plant
PLCs are a risk since they are no longer manufactured.

6.3. SYSTEM DEFICIENCIES
The system deficiencies discussed in previous chapters are summarized below:

Collection System

Lack of pump redundancy at following pump stations:
Big Smoky

Rex/Morning

Day/Wagon

Hawks Bay

The Reserve

Ponderosa

FM Church Camp

Tamarack

All or nearly all pump stations are lacking:

vV V ¥V ¥V ¥V ¥V V¥V V¥V VY V V

Safety and security measures such as fencing, fall protection, and locks

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006 82



DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY k

Flow meters
Pressure gauges
Air release valves
SCADA connection

Backup power is not available at 11 pump stations.

YV V V¥V VY VY V

WW Lake Crossing force main does not have adequate capacity to convey 20-year flows.

WWTP Headworks

» The WWTP lacks a dedicated grit removal system. The fine screen is the only solids removal
process upstream of the MBR.

» The HVAC system needs to be improved to limit future corrosion in the headworks.
MBR Treatment
» There is a resonance issue for one of the process blowers at certain speeds.

» The process basins and blowers will be near capacity at the end of the 20-year planning period.
However, additional influent loading data may indicate lower than projected loadings.

» The permeate pumps will be near their firm capacity at the end of the 20-year planning period. A
spare pump could reduce the risk of a long lead time if a pump fails.

» Similarly, spare parts on other equipment would help avoid similar long lead time risks.
» Currently one RAS pump and one mixer are missing from the process basins.

» The WAS pumps are oversized, which makes it difficult to control the amount of WAS pumped.
Replacement of these pumps could be part of a sludge dewatering project.

» An ORP probe and recycle pumps are recommended to monitor conditions in the process basins
and assist with additional biological nutrient removal for discharge compliance at the RI basins.

» The blowers will be nearing their expected life span during the 20-year period. Rather than
replacing the blowers with the same type, higher efficiency blowers are recommended.

Biosolids

» The biosolids are currently sent to Lagoon 1, which is at its solids storage capacity. This lagoon
needs to be dredged to remove and dispose of the solids.

» A Biosolids Management Plan will be needed prior to disposing of the biosolids. Biosolids may
require land fill disposal unless a biosolids treatment process is added in the future.

Lagoons

» The winter storage capacity in the lagoons is not sufficient. Without additional storage lagoons and
land application area, the RI basins will need to be used for effluent disposal.

» The firm capacity for the irrigation pumps is not sufficient.

» Based on the aeration pattern there appears to be some lagoon diffusers that need to be replaced.
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Disinfection
» Gas chlorine disinfection of the lagoon effluent is a safety hazard.

» If additional land application area is added and the irrigation pumps increase, the chlorine dosing
and contact system may exceed its capacity.

» UV disinfection system is approximately 15 years old and needs to be upgraded during the planning
period.

SCADA
» The SCADA system is outdated and presents difficulties archiving data.
» Similarly, the plant PLCs are reaching their expected life and should be updated.

Rapid Infiltration

» The Rl basins require maintenance to avoid vegetation growth. Similarly, the valves for each basin
require operation and some repair.

» Phosphorus removal needs to be enhanced prior to discharging to the Rl basins and the dosing
system updated.

6.4. REASONABLE GROWTH

Wastewater facility improvements are needed to stay ahead of population growth and new construction.
Chapter 1 of this report discussed population growth projections including customers served, along with the
wastewater flows associated with this growth. Additionally, the District will serve commitments to many
developments and infrastructure needs to be maintained and/or upgraded to meet these commitments.
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CHAPTER 7 - COLLECTION SYSTEM ALTERNATIVES

This chapter discusses project alternatives to correct the existing collection system deficiencies discussed
in Chapter 3, and to prepare the system for future sewer loads. General capacity and condition upgrades
are discussed along with specific alternatives that were explored in more detail with District staff. Where
recommended improvements appeared relatively straightforward, no additional improvements were
explored. Costs of recommended alternatives are included in the Capital Improvement Plan in Chapter 9
and individual project summary sheets are shown in Appendix E. Cost estimates for the major alternatives
discussed are presented in Appendix G.

7.1. EXISTING DEFICIENCY CAPACITY ALTERNATIVES

As stated in Chapter 3 of this report, the gravity trunkline upstream of the Big Smoky lift station presents
the primary capacity concern in the existing system. As pipelines approach their capacity, action must be
taken to ensure that manhole surcharging and sanitary sewer overflows do not occur. The following
subsection presents the alternatives for addressing capacity concerns. All of the alternatives evaluated take
place along the same corridor; a visual representation is shown in Figure 7-1. Table 7-1 presents a
comparison of benefits and drawbacks of each alternative. Prior to proceeding with either alternative, it is
recommended that the District CCTV this section of pipe and install a temporary flow metering device to
monitor actual flow.

7.1.1. Big Smoky Trunkline Alternatives
» Alternative 1: Increase the size of the existing trunkline

The first alternative the District could pursue would be to increase the size, and thus the
capacity, of the existing 10-inch gravity trunkline upstream of the Big Smoky lift station.
To handle the future flows, the pipeline should be upsized to an 18-inch, which allows
for conveyance of buildout flows and also provides a factor of safety for additional
unexpected growth. This option utilizes existing right of ways.

» Alternative 2: Extend the existing 8-inch forcemain from the WW Lake Crossing Lift
Station to Big Smoky Lift Station

The second alternative considered was to extend the existing 8-inch WW Lake Crossing
forcemain along the same corridor and have it discharge directly to the Big Smoky lift
station. The primary advantage to this alternative is that pressure mains have smaller
diameters, and can be constructed near the surface, meaning reduced excavation and
material costs. Based on preliminary calculations, the extended length of the forcemain
does not produce enough friction head to overcome the natural drop in elevation head
that the pressure main would experience. As such, upsizing the WW Lake Crossing
pumps may not be required as part of this alternative. That being said, this option also
may lead to more complex pump station operation and the addition of several air release
valves due to the pumps releasing at a lower elevation than the existing discharge. With
the Big Smoky Lift Station flows diverted, the existing 10-inch trunkline has the capacity
to take future and existing flows from the Rex Morning lift station and the existing
connections along the trunkline, and will not require upsizing if this alternative is
pursued.
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FIGURE 7-1: CORRIDOR OF PIPELINE IMPROVEMENTS

Legend:

Corridor of
Improvements

TABLE 7-1: PIPELINE IMPROVEMENT ADVANTAGES AND DISADVANTAGES

= Higher capital cost

Alternative 1: Increase the ©  Could utilize existing pipeline routing, ©  May require additional bypass
size of the existing manhole locations pumping during construction if new $3,872,000
trunkline ©  Simpler operations; less complexity pipeline goes within existing
pipeline corridor
. ©  Can continue to use existing gravity ©  Potential interference with existing
Al_ten_'natlvc_e ik th? mains for conveyance during infrastructure or services
existing 8-inch force main . . .
construction ©  Increased complexity and risk
from the WW Lake © More flexibility with . ated with ina “downhill’ $2,566,000
Crossing Lift Station to I_ore ex; ility with force main associa e. w! purppmg ownhi
Big Smoky Lift Station alignment © May require lift station upgrade and
o Lower capital cost control upgrades
Recommendation

The recommended alternative is to extend the existing 8-inch forcemain from the WW Lake
Crossing Discharge to the Big Smoky Lift Station. The option is more cost effective for a 40-
year life cycle and allows the District to continue utilizing its gravity trunkline. This alternative
allows the District to service out to 20-year and buildout flows.

NORTH LAKE RECREATIONAL SEWER AND WATER DISTRICT | KA 218102-006




DocuSign Envelope ID: 32860EDE-7C29-4648-B4E2-644DF91C5DB6

MARCH 2024 | WASTEWATER FACILITY PLANNING STUDY k

7.1.2. Pipeline Replacement Alternatives

As pipelines and manholes approach the end of their useful life, the District will need to look into
replacement, rehabilitation, and repair options for all of its aging infrastructure. Aging infrastructure
increases the chance of failure and sanitary sewer overflows, and the amount of infiltration into the
system generally increases. The District has two main options to address pipeline and manhole
condition issues: reconstruct the pipelines and manholes through a traditional open cut construction
approach or rehabilitate them utilizing trenchless technologies. These alternatives are discussed
briefly here.

» Alternative 1: Replace with Traditional Open Cut Technology

As the collection system infrastructure approaches the end of their useful life, they could
be replaced with new pipelines and manholes using traditional open cut installation.
This alternative would extend the useful life of the pipeline by the life span of a new
pipe/manhole. The District could also choose to increase pipe size or correct pipeline
grades as they replace the pipelines. Depending on site constraints (pipe depth, surface
restoration, sewer bypass requirements, services, groundwater, soil conditions, existing
pipe size and grade, etc.), this alternative may be a preferred approach.

» Alternative 2: Utilize Trenchless Technology for Repair

Alternatively, the District could utilize trenchless rehabilitation technologies such as pipe
bursting, cured-in-place-pipe installation, or slip lining for pipelines and applying special
coatings to manholes. Under the right circumstances, these approaches can be less
costly than the open cut construction approach. Spot repairs can also be a means of
extending the life of a pipeline segment and under certain conditions can be completed
without open cut trenching.

Recommendation

Keller Associates recommends that each pipeline segment be evaluated to assess the
preferred replacement / rehabilitation strategy as part of an ongoing collection system
replacement program. This effort includes a careful review of CCTV conditions and
other site constraints, and should be completed as part of the concept or pre-design
phase of pipeline rehabilitation / replacement projects. Recommended annual collection
system replacement budgets are discussed in Chapter 9.

7.2. COMMITTED DEFICIENCY CAPACITY ALTERNATIVES

Based on the analysis in Chapter 3, there are several lift station, gravity trunkline, and forcemain
deficiencies in the committed scenario evaluated (which corresponds to a population slightly beyond the
20-year planning period). Deficiencies that have a singular straightforward solution are presented in the
CIP in chapter 9. The following subsections evaluate the alternatives to address the deficiencies.

7.2.1. WW Lake Crossing and Day/Wagon Trunkline Alternatives

As shown in Chapter 3, the trunklines upstream of the WW Lake Crossing and the Day and Wagon
lift stations are undersized and experience surcharging in this planning period. The following
subsection presents the alternatives for addressing capacity concerns. A visual representation of
the alternatives is presented in Figure 7-2, and Table 7-2 presents a summary comparison of
benefits and drawbacks for each alternative.

» Alternative 1: Upsize Day/Wagon and WW Lake Crossing Trunklines

The first alternative is to upsize the existing trunklines and increase the pumping
capacity at the WW Lake Crossing and Day/Wagon lift stations. Increase the trunkline
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size from a 10-inch to a 15-inch for both these pipelines allows conveyance for
committed and anticipated buildout flows. As a potential cost-saving measure, it may
be possible to pipe-burst the trunkline.

» Alternative 2: Create Regional Lift Station to the WWTP

The second alternative is to construct a regional lift station that collections flow from the
Fir Grove subbasin and the DS Lake Crossing Discharge, and pumps flows directly to
the WWTP. According to modeling, this alternative would circumvent the need to upsize
the existing pipelines. The pumps in the Day/Wagon and WW Lake Crossing lift stations
may still require upgrades as they may be undersized in the existing condition (Table 3-
1 in Chapter 3), but the upgrades would be less significant due to having to convey less
flow. For alternative 2 and 3, one advantage is that this alternative provides additional
infrastructure to convey future build-out flows that may want to use the same forcemain
to the plant. Additionally, it results in energy efficiencies as wastewater will not have to
be pumped over and over ahead in downstream lift stations as it makes its way to the
WWTP.

» Alternative 3: Extend DS Lake Crossing forcemain to WWTP

A third alternative evaluated includes extending the existing DS forcemain all the way
to the forcemain. Similar to Alternative 2, the existing trunklines do not need to be
upsized in the 20-year period should the DS Lake Crossing forcemain extend to the
WWTP. Additionally, the Day/Wagon and WW Lake Crossing lift stations would require
less significant upgrades. To reduce head and the scale of lift station upgrades at the
WW Lake Crossing, the extension of the forcemains may be a larger size.
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FIGURE 7-2: 20-YEAR SOUTHERN CONVEYANCE ALTERNATIVES
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TABLE 7-2: SOUTHERN COLLECTION IMPROVEMENT ADVANTAGES AND
DISADVANTAGES

. . 40-Year Life
Alternative Advantages Disadvantages Cycle Cost
May utilizes existing pipeline routing May require additional
Alternative 1: Upsize and manholes bypass pumping during
Day/Wagon and WW Lake May be possible to use trenchless construction if new pipeline $5,324,000
Crossing Trunklines technology to reduce costs goes within existing pipeline
Can convey buildout flows corridor
Eliminate the need to upsize existing
pipelines Increased OM with a larger
Potential to take Fir Grove, Camas, pump station
Alternative 2: Create and RR Village pump stations offline May interfere with
Regional Lift Station to the Smaller upgrades required at wetlands/farmland depending $9, 637,000
WWTP Day/Wagon and Lake Crossing on forcemain alignment
New forcemain to plant could more Cost of land purchasing/
efficiently accommodate and deliver easement acquiring
build-out flows.
Eliminate the need to upsize existing
pipelines
Alternative 3: Extend DS Smaller upgrades required at Simil itina/ ¢
Lake Crossing forcemain to Day/Wagon and Lake Crossing mitar permiingieasemen $6,404,000
WWTP New forcemain to plant could more challenges as Altemative 2
efficiently accommodate and deliver
build-out flows.

Recommendation

The recommended alternative is to upsize the existing trunklines from 10-inch pipe to an
15-inch pipe. This alternative allows the District to service committed and buildout flows,
and does not require construction of an additional lift station and/or forcemain at this time
(although additional lift stations and forcemains will be required to accommodate the build-
out service area).

Additionally, it is recommended that the District monitor flows within the existing trunkline
upstream of these lift stations to assess appropriate timing of improvements. Due to
unknowns with phasing of developments, it is recommended these alternatives be re-
evaluated and refined prior to proceeding with these improvements to better coordinate
existing and future needs.

7.3. FUTURE SHARED FORCEMAIN ALTERNATIVES

As discussed in Chapter 3, a portion of the Poison Creek forcemain exceeds its trigger velocity for
improvement within the committed growth planning period. However, this trigger is only exceeded when the
Big Smoky flows are introduced to the Poison Creek trunkline. This can be resolved with a recommended
additional parallel pipeline from the Big Smoky/Poison Creek forcemain intersection and the WWTP. This
upgrade is recommended for all the alternatives presented below.

However, as more flow is conveyed through the major dual 10-inch forcemains beyond the currently
committed flows, the head within the pipe increases and impacts the performance of the pump stations that
share this forcemain. At buildout, without any improvements beyond the recommended parallel pipeline
above, it is anticipated the Poison Creek lift station will have to be able to pump approximately 450 feet of
head (compared to existing head of 190 feet)to accommodate peak hour conditions, leading to larger pumps
and power requirements. This in turn, results in higher head pumps being required at many downstream lift
stations who share the forcemain.
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Additionally, there is the added complication of designing pump stations to convey both flow at head at
peak conditions and also during lower average conditions. The following alternatives were considered to
alleviate this issue:

» Alternative 1: Upsize all lift stations that pump into the shared forcemain

The first alternative considered is to upgrade all the pump stations to be able to convey through the
forcemains simultaneously. The main advantage is that this alternative utilizes the existing
infrastructure. However, this will result in larger pumps with higher energy requirements and may
leave portions of the existing forcemain undersized for optimum flow conditions.

» Alternative 2: Construct additional parallel forcemain with regular interties

The second alternative is to construct additional forcemains parallel to the existing forcemains, or
upsizing the existing parallel forcemain. This alternative would reduce head requirements of the
pump stations and would provide adequate sized pipes for buildout flows. However, utilizing the
existing 10-inch dual forcemain layout means the pipeline will have to share existing corridors (some
of which are very tight, such as a narrow land-bridge crossing) with other infrastructure, which may
cause complications.

» Alternative 3: Construct a new lift station to break head and re-pump

The final alternative is to construct a new lift station or upgrade an existing lift station along the
pipeline corridor where we can break head in the Poison Creek forcemain, and re-pump water to
the WWTP. This alternative could provide significant benefits to the head gain of pumps and could
reduce upgrade requirements at a number of lift stations. Additionally, an existing lift station site,
such as the Meadows lift station, could be re-purposed for the new lift station. However, construction
and maintenance of a new lift station would be costly.

TABLE 7-3 SHARED FORCEMAIN ALTERNATIVES

Alternative Advantages Disadvantages
Upgrades anticipated at lift stations along
shared forcemain

Utilizes existing infrastructure Additional O&M cost from power
requirements

May leave portions of forcemain undersized

Alternative 1: Upgrade all lift stations along
shared forcemain

Properly size forcemains for anticipated

Alternative 2: Construct additional parallel buildout flow Potential complications with existing utility
forcemains with regular interties Can potentially utilize existing trenches and corridor constraints

rights-of-way

Can potentially eliminate the need for
upsizing pumps at some lift stations

May be able to reuse existing lift station site

Alternative 3: Construct a new lift station to
break head and re-pump

May leave portions of forcemain undersized
Additional O&M with a new lift station

Recommendation

The recommended alternative is to upsize the pumps as necessary within the 20-year planning
period. However, it should be noted that these major improvements may not be required within the
20-year planning period. The viability of each of these alternatives will heavily depend on the rate
and location of developments. It is recommended that the City continue to monitor lift station
runtimes and flows through the lift stations along the shared forcemain, and the recommended
alternative be re-evaluated in the future to determine which provides the most benefit.

7.4. RECOMMENDED ALTERNATIVES GENERAL IMPACT SUMMARY

The potential environmental impacts of the recommended alternatives are summarized in the
following section. A summary of the impacts is shown in
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Table 7-4.

» Land Use / Prime Farmland / Formally Classified Lands

No anticipated changes.

Y

Floodplains / Wetlands

None of the recommended alternatives would create new obstructions to the flood plain or be located
in wetland areas.

» Cultural, Biological, and Water Resources

The improvements being recommended are on previously disturbed lands and it is not anticipated
that they will interfere with cultural, biological, or water resources.

» Socio-Economic Conditions

Alternatives are not anticipated to have a disproportionate effect on any segment of the population
(economic, social, or cultural status). The main economic effect is the cost of the alternatives.

» Land Requirements

It is not anticipated that the District would need to purchase land for any of the alternatives. It is
anticipated that alternatives would take place within existing roadways and easements.

» Potential Construction Challenges

The depth of the water table may affect the construction of the alternatives. Subsurface
investigations were not within the scope of this project. Construction techniques to effectively
manage excavation, dewatering, and sloughing issues should be required of any construction plans.
Construction plans for any of the alternatives should also include provisions to control dust and
runoff.

» Sustainability Considerations

Sustainable utility management practices include environmental, social, and economic benefits that
aid in creating a resilient utility. None of the alternatives are anticipated to impact the sustainability
of the system, with Alternative 1 extending the useful life of the existing infrastructure by replacing
it.

TABLE 7-4: EXPECTED CGENERAL ENVIRONMENTAL IMPACTS

: o o . o 20-Year Southern Trunklines Buildout Shared Forcemain
Environmental Criteria Existing Big Smoky Pipeline Increase e
Pipeline Increase L Pump Upgrades
Land Use/ Prime Farmland / No Impact No Impact No Impact
Formally Classified Lands P P P
Floodplains/ Wetlands No Impact No Impact No Impact
gultural, Biological, and Water No Impact No Impact No Impact
esources
Socio-Economic Conditions May impact user rates May impact user rates May impact user rates
Land Requirements No Impact No Impact No Impact
Potential Construction
Problems No Impact No Impact No Impact
Sustainability Considerations Increase collection system lifespan Increase (?OHeCt'OH system Increase (?OHeCt'OH system
lifespan lifespan
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CHAPTER 8 - WASTEWATER TREATMENT ALTERNATIVES

There are many different alternatives to meet the wastewater facility deficiencies listed in Chapter 6. The
alternatives in this chapter were discussed with the District and selected for evaluation. The goals of the
alternatives were to:

» Find solutions that are practical and cost-effective

> Provide facilities capable of reliably meeting expected permit limits into the future

» Maximize use of existing facilities

» Select facilities that can be constructed without unacceptably impacting effluent quality

> ldentify solutions that could be phased to reduce debt and minimize user rate increases

If a WWTP deficiency discussed in the previous chapters had one clear preferred solution (such as
upgrading the HVAC system, PLCs, replacing pumps, etc.), then the solution is not discussed here, but is
included in the capital improvement plan in Chapter 9 and the individual project summary sheets found in
Appendix E.

The advantages, disadvantages, and comparative costs of the alternatives are presented in this chapter.
The cost estimates are a Class 5 cost opinion, as defined by the Association for the Advancement of Cost
Engineering. They include estimated construction costs with markups of 10% for general conditions, a
contingency of 30%, 15% contractor overhead and profit (OH&P), and engineering services including
construction of 25% (based on total construction cost).

In addition to project capital costs, annual O&M costs are compared to arrive at a more complete picture of
the alternative costs. A 20-year life-cycle cost analysis is provided for most of the alternatives, based on a
real discount rate (inflation removed) of 2.0%. The equipment (unless a short-lived asset) is assumed to
have a 20-year useful life so no depreciation or salvage value is included for comparing the alternatives.
An average rate of $0.08 per kWh was used for estimating power costs and an average labor cost of $60
per hour was used to estimate maintenance costs.

8.1. EFFLUENT DISPOSAL ALTERNATIVES

The District stores treated effluent in Lagoons 4 and 5 for land application in the summer. Additionally, the
District owns RI basins northwest of the WWTP that are available for discharge year-round. The lagoons
and land application areas were at their capacity periodically in 2022. The Rl basins have rarely been used
and require maintenance. Two alternatives were chosen by the District and Keller to evaluate, 1) Status
Quo - Continued Focus on Land Application; and 2) Utilize the RI Basins.

8.1.1. Status Quo - Continued Focus on Land Application

This alternative would continue to focus on land application without using the Rl basins. A new
storage lagoon would be constructed for the wintertime flows and additional reuse fields would be
added for land application. To accommodate the expected increase in flow during the 20-year
planning period an additional 63-million-gallon (MG) winter storage lagoon is included for this
alternative. A pipeline would be constructed from Lagoon 5 to the new winter storage lagoon. New
transfer structures and piping to the effluent structure are also included to enable water movement to
and from the lagoon.

As mentioned, the land application is periodically at capacity. For this alternative an additional 120-
acre pasture field was included to handle the flows through 2042. This land was assumed to be within
a 1-mile area of the WWTP. To transport water to the new reuse site, a new pipeline will be installed.
The irrigation pumps will also need to be replaced to increase the flow capacity.
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8.1.2. Utilize the RI Basins

This alternative would use the RI basins more than they have in the past. The land application system
would still operate to provide discharge flexibility, but no additional winter storage or land application
area would be added. A spare irrigation pump is included in this alternative for redundancy. In this
alternative, the District would perform rehabilitation on the RI basins. The RI basins need to be
cleared of brush and trees for proper infiltration. This is to ensure that water will infiltrate properly for
hydraulic loading considerations. Additionally, the valves on each of the pipelines should be exercised
to ensure proper operation, and if necessary, replaced.

Testing when using the RI basins is different than to the land application system, as discussed in
Chapter 1 and as outlined in the permit (Reuse Permit LA-000070-04; Appendix A). Constituent limits
include a maximum phosphorus loading of 8.3 kilograms per month, 10 mg/L total nitrogen
concentration, and 100 mg/L as a 30-day average for TSS. The disinfection requirement is a median
number of total coliform organisms less than or equal to 23 per 100 mL, based on the last five days
of sampling, with no sample exceeding 230 organisms per 100 mL. As noted in previous chapters,
the District will need to remove additional phosphorus to meet the discharge water quality
requirements. For this alternative, it was assumed that the existing aluminum sulfate (alum) dosing
system would be able to be used to support phosphorus precipitation. Phosphorus removal is
discussed in more detail in this chapter. The UV disinfection system is assumed to be upgraded as
part of this alternative due to the age of the system.

8.1.3. Alternatives Comparison

A summary of the advantages and disadvantages of these two alternatives are shown in Table 8-1.

TABLE 8-1: EFFLUENT DISPOSAL ADVANTAGES AND DISADVANTAGES

Alternative Advantages Disadvantages

Alternative 1 - Status Quo —
Continued Focus on Land
Application

Does not require chemicals for phosphorus
removal
Provides storage security

High capital cost
Large area needed for lagoon and land
application

Alternative 2 — Utilize the RI
Basins

Much lower capital cost

Uses existing system — does not require
additional land

Provides flexibility to utilize both RI basins and
land application system

Higher O&M costs to add chemicals for
phosphorus removal and to pump the
additional distance to the Rl basins

Additional monitoring and additional risk for RI
basin discharge compliance
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A preliminary 20-year life cycle cost comparison of the alternatives is summarized in Table 8-2. The
annual O&M costs are associated with effluent disposal only. O&M associated with the operation of
the lagoons or MBR, that are not directly associated with the disposal (e.g., aeration, screening, etc.)
were not included.

TABLE 8-2: EFFLUENT DISPOSAL COST COMPARISON (2023)

Alt. 1 - Status  Alt. 2 - Utilize the

Quo - Land App RI Basins

New Lagoon $ 3,845,000 | $ -
New Land Application Equipment $ 200,000 | $ -
Pipes and Appurtenances $ 1,260,000 | $ -
New Pump(s) $ 250,000 | $ 50,000
Disinfection System Improvements $ 250,000 | $ 200,000
Dosing System Piping $ - $ 50,000
RI Basin Refurbishment $ - $ 200,000
Electrical and Controls $ 60,000 | $ 25,000
Improvements Subtotal| $ 5,865,000 | $ 525,000
General Conditions | $ 587,000 | $ 53,000
Subtotal| $ 6,452,000 | $ 578,000
Contingencies | $ 1,936,000 | $ 174,000
Subtotal| $ 8,388,000 | $ 752,000
Contractor OH&P | $ 1,259,000 | $ 113,000
Construction Cost $ 9,647,000 | $ 865,000
Engineering and Construction Services | $ 2,412,000 | $ 217,000
Land Purchase $ 4,500,000 | $ -
Total Project Cost $ 16,559,000 | $ 1,082,000
Electricity $ 4,000 | $ 9,000
Chemicals $ 9,000 | $ 65,000
Disposal $ - $ -
Parts $ 11,000 | $ 14,000
Personnel $ 16,000 | $ 16,000
Estimated Annual O&M $ 40,000 | $ 104,000
20-Year Life Cycle Cost $ 17,220,000 | $ 2,790,000

Recommendation

The recommended alternative is to utilize the RI Basins (Alternative 2). This alternative
requires the least capital cost and does not require additional land.
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8.2. PHOSHPORUS REMOVAL ALTERNATIVES

The permit limits the effluent total phosphorus loading to 8.3 kg/month to the RI basins. As discussed in
Chapter 5, with current flows, the WWTP would struggle to meet the phosphorus discharge limits without
additional phosphorus removal. To reliably achieve the phosphorus limits, chemical addition is
recommended. The coagulants will target the soluble reactive phosphorus to form particles that can be
removed through the MBR membranes. Since iron can stain components, ferric chloride and ferric sulfate
were not included in this evaluation. Two different chemicals will be analyzed: aluminum sulfate (alum) and
rare earth.

8.2.1. Aluminum Sulfate (Alum)

The addition of alum to wastewater produces a metal hydroxide precipitate. These precipitates stick
together to form flocs which can bind phosphate to its surface by an adsorption mechanism. The
reaction for the precipitation of phosphorus using aluminum sulfate (alum) is as follows:

» Al3+ + HnPO43-n < AIPO4 + nH+

Based on this equation, one mole of aluminum will precipitate one mole of phosphate. However,
chemical reactions are influenced by other competing reactions as well as factors such as pH, mixing,
chemical dose, soluble phosphorus concentration, and age of the metal precipitate. Bench or full-
scale testing provides more site-specific information to determine required dosages. Dose rates can
be as high as 10-30 moles of aluminum per mole of phosphorus to achieve <0.5 mg/L-P.

The WWTP is already set-up to use alum for phosphorus removal. There are two 2,500-gallon
insulated tanks and chemical feed pumps for alum within the MBR building. There is also an injection
line installed at the aeration basins. The addition of alum will increase the amount of sludge produced
as the metals form precipitates. Additional sludge removal costs are included in the cost comparison.

8.2.2. Rare Earth

Rare earth is another coagulant that can be added to wastewater to removal phosphorus. Rare earth
elements such as Lanthanum (La) and Cerium (Ce) are typically provided in a chloride solution. When
combined with phosphate, the solution forms a metal phosphate precipitate called rhabdophane. The
reaction for the phosphorus precipitation using rare earth (RE) is as follows:

» RE3® + POs* -> REPO4-H20

Rare earth elements have a high affinity for phosphates; rare earth is typically dosed at a 1:1 mole
ratio to achieve phosphorus levels as low as 0.05 mg/L-P. Rare earth does not typically drop the pH
as much as alum since the chemical solution pH is 3-4 compared to alum’s pH which is near 2. Also,
the effluent performance is typically more reliable than with alum.

A similar MBR system by Veolia in Park City, Utah (Jordanelle Special Service District) switched from
alum to rare earth. The Jordanelle Special Service District’s phosphorus effluent limit is similar to the
District’s, and they were able to achieve their limit while using much fewer chemicals. Also, it does
not appear that rare earth caused fouling of the membranes.

Rare earth chlorides are typically dosed at the same location as alum. For this analysis, it was
assumed that the rare earth solution would be delivered in totes. Minor piping and pump upgrades
may be needed to the MBR system to adjust for the new chemical. Since less rare earth is needed
than alum, the amount of sludge produced is less.
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8.2.3. Alternatives Comparison

A summary of the advantages and disadvantages of the two coagulants is shown in Table 8-3.

TABLE 8-3: PHOSPHORUS REMOVAL ADVANTAGES AND DISADVANTAGES

Alternative

Alternative 1 -
Aluminum Sulfate

Advantages

Familiar chemical
Lower cost per gallon

Disadvantages

Higher chemical usage

Can decrease pH more than rare earth if insufficient
alkalinity

Produces higher volume of sludge

Alternative 2 — Rare
Earth

Lower chemical use

Less sludge production
Has lower freezing point

More reliable reduction of phosphorus
Does not drop pH as drastically as alum

Higher cost per gallon
Familiarization with a new chemical
Potential supply chain issues

A preliminary 20-year life cycle cost comparison of the alternatives is summarized in Table 8-4. Life
cycle costs include anticipated sludge production to provide a more complete cost comparison.

TABLE 8-4: PHOSPHORUS REMOVAL COST COMPARISON (2023)

Item Alt. 1 - Alum Alt. 2 - Rare Earth

Dosing System and Piping - $ 50,000
Improvements Subtotal| $ - $ 50,000

General Conditions | $ - $ 5,000

Subtotal| $ - $ 55,000

Contingencies | $ - $ 17,000

Subtotal| $ - $ 72,000

Contractor OH&P| $ - $ 11,000

Construction Cost $ - $ 83,000
Engineering and Construction Services $ - $ 21,000
Total Project Cost $ - $ 104,000
Electricity $ 1,000 | $ 1,000
Chemicals $ 63,000 | $ 55,000
Disposal $ 4,000 $ 1,000
Parts $ 3,000 | $ 3,000
Personnel $ 8,000 | $ 8,000
Estimated Annual O&M $ 79,000 | $ 68,000
20-Year Life Cycle Cost $ 1,292,000 | $ 1,216,000

Recommendation

A thorough analysis of the two coagulants is difficult without bench/pilot testing. The District
plans to pilot test rare earth in 2023 to determine how the system performs and the actual
costs through dosing optimization. It may be beneficial from a supply chain perspective to

have provisions to use either coagulant.
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8.3. BIOSOLIDS HANDLING ALTERNATIVES

Currently, biosolids from the MBR are sent to Lagoon 1, which is nearing capacity. The District would ideally
like to produce Class A biosolids. Class A biosolids are acceptable for human contact and can be used
almost anywhere; however, they require extensive sampling and treatment (pathogen and vector attraction
reduction).

Alternatives for biosolids handling were discussed with the District. The following were selected for
evaluation: 1) Status Quo — Continue to Use Lagoon, 2) Mechanical Dewatering, 3) Mechanical Drying, and
4) Composting. The first two alternatives would not produce Class A biosolids, but mechanical drying and
composting are two alternatives that would produce Class A biosolids.

8.3.1. Status Quo - Continue to Use Lagoon

Under this alternative, the District would elect to make no improvements to the solids handling
method. The District would coordinate with DEQ to allow a contractor to dredge and haul solids out
of Lagoon 1 and coordinate the disposal at a landfill. With this alternative, it was assumed that
dredging would occur three times over the 20-year planning period to avoid overloading the lagoon.
A direct quote from a contractor that includes the contractor's markups (e.g., general conditions and
overhead and profit) has been included in the cost estimate in Table 8-6. Based on discussions with
landfills in the region, it was estimated that disposal would need to occur near Boise at the Simco
Road Landfill. Hauling costs were assumed to be included in the dredging cost.

8.3.2. Mechanical Dewatering

Dewatering is a physical process in which water is removed from the biosolids to reduce volume and
weight. Several dewatering technologies are available for dewatering biosolids, and each has its own
advantages and disadvantages. For this alternative, it was assumed that a screw press would be
utilized. A screw press uses a slowly rotating tapered screw, surrounded by a perforated plate or
wedge wire screen, to convey the sludge through a screen basket. There is a gravity drain zone and
a pressure zone to compress and dewater the solids. The screw and screen are enclosed in a
stainless-steel assembly as shown in Figure 8-1. Polymer is added prior to the screw press for
flocculation. Dewatered solids are discharged from the end of the screw. Filtrate is discharged at the
bottom of the unit. Screw presses operate at low speeds, can start, and stop unattended, have
sensors to stop automatically, and are capable of 24/7 operation.

FIGURE 8-1: SCREW PRESS

It is highly recommended that the screw press would be located inside a building. One screw press
is intended to be installed initially, with provisions for a second one in the future. Lagoon 1 could be
utilized as a backup when only one screw press is installed. To dispose of the dewatered solids, a
truck could be purchased by the District. Hauling is estimated to be to the Simco Road Landfill.
According to the landfill, the solids will need to be tested approximately quarterly for solids
percentage, ignitability, metals, volatile organic compounds, and pesticides/dioxins.

The dewatered biosolids would likely not achieve Class A requirements without additional treatment.
Typical additional treatment processes include lime and steam injection, drying, and composting.
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8.3.3. Mechanical Drying

Several drying technologies are available that would meet Class A requirements. For this alternative,
it was assumed that a belt dryer would be utilized. Drying is based on the removal of water from
dewatered solids, which accomplishes both volume and weight reduction. Dewatered solids from the
screw press would be conveyed to the belt dryer where most of the water is removed via evaporation,
resulting in approximately 90% solids. An example of a belt dryer is shown in Figure 8-2.

FIGURE 8-2: BELT DRYER

A belt dryer is referred to as a “direct” dryer, where hot air flows through a process vessel and comes
into direct contact with the wet solids. This contact allows the transfer of thermal energy and
evaporation. During drying, a significant amount of energy is needed to evaporate the water and heat
the solids. The entire dryer system includes the dryer, materials handling equipment, heat generation
and transfer equipment, air movement and distribution equipment, emissions control equipment, and
ancillary control systems. The dryer system equipment would be located inside a building.

To provide redundancy, it was assumed that Lagoon 1 would be used as a backup for sludge holding
if the dryer system was down. Therefore, the cost for only one dryer is included in the cost estimate.
For this alternative, sludge dewatering would need to occur prior to drying. A screw press was
assumed to provide the dewatering. It was assumed that the dried biosolids would be taken by the
community therefore eliminating any sludge disposal costs.
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8.3.4. Composting

Composting is another method to produce Class A biosolids (Section 40 of the Code of Federal
Regulations Part 503 (40 CFR 503)). Similar to the belt dryer, composting would occur after
dewatering has been completed. Composting requires a bulking agent, generally a woody material.
Although this does create another feedstock demand, it can also be a sustainable solution to find
beneficial use of green waste.

There are a wide variety of composting technologies available. Below is a summary of the main types:

» Turned Windrow (both aerated and unaerated) — Mostly a manual operation with large
equipment doing the turning. Product is processed in large windrows which are periodically
turned and mixed to get adequate curing and processing.

» Aerated Static Pile (ASP) — A form of thermophilic composting accelerated and managed
through the pushing or pulling of air through the compost pile. Pipes connected to a blower
deliver air into the bottom of the pile in timed cycles. Aeration facilitates the stabilization process
and provides temperature control.

» Fabric Covered ASP — A form of the aerated static pile process that uses breathable fabric
covers over the piles. These covers capture and filter odors while keeping additional moisture
away from the piles. Because they have fabric covers these facilities generally do not have
buildings or roofs over the piles, which decreases the capital cost.

» Agitated Bay — Aerated concrete bays with a mechanical agitation machine that advances the
material through the active composting phase. Raw material enters at one end and compost
ready for curing exits at the other end.

» Tunnel — Process in which batches of raw composting material are placed in air-tight vessels.
The material is aerated at a high rate with a blend of recirculated air and fresh air.

For this evaluation, Fabric Covered ASP was selected for further review since it would eliminate some
of the odors and would have relatively modest capital and operational costs. The fabric covered
system is broken up into three phases for a total of eight weeks in the process (Phase 1 — 4 weeks;
Phase 2 — 2 weeks; and Phase 3 — 2 weeks). The composting operation would occur in a three-sided
bunker with a fabric cover. The material is moved to a new bunker at the start of each phase. The
movement agitates the material releasing moisture and redistributing the microbes and biosolids.
Each of the three-sided bunkers also has an aeration system with trenches in the floor under the
compost for pipes to carry the air to the compost. There is no foul air collection system included as
the covers provide a relatively good amount of odor control. An example of bunkers used for fabric
cover composting is shown in Figure 8-3.

FIGURE 8-3: FABRIC COVER ASP COMPOSTING
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Prior to composting, the biosolids will be mixed with a bulking agent. The bulking agent provides a
source of carbon vital to the process and provides porosity for air distribution to the biosolids.
Additionally, the bulking agent provides a drying material. This is vital for proper composting and to
achieve time and temperature set points. Therefore, it is important to protect the bulking agent from
excess moisture (rain and snow). For this alternative, it was assumed that the District is able to use
access bulking material from their reuse sites and other yard waste donations.

To accomplish the mixing, it is proposed the facility will use a mixer truck. This specialized equipment
has a large hopper in the base with mixing screws or paddles. The truck will also have a built-in scale
for proper metering of the biosolids and bulking agents and a side discharge conveyor. The mixing
truck will generally be parked at the dewatering building where biosolids can be discharged directly
from dewatering into the truck. It will then go to the screening/bulking agent storage area where a
bulking agent will be added by a front-end loader. The truck will blend the material and discharge it
in front of the compost pile.

8.4. ALTERNATIVES COMPARISON

A summary of the advantages and disadvantages are shown in Table 8-5.

TABLE 8-5: BIOSOLIDS HANDLING ADVANTAGES AND DISADVANTAGES

Alternative

Alternative 1 - Status Quo -
Continue to Use Lagoon

Advantages

Does not require new infrastructure

Disadvantages

High dredging and disposal costs

Does not produce Class A biosolids
Dredging frequency will increase throughout
planning period

Alternative 2 -Mechanical
Dewatering

Can be part of a future Class A system
Can operate unattended

Provides volume reduction

Lower life-cycle cost than status quo

Additional treatment is needed to produce Class A
biosolids
Treatment of filtrate is required

Alternative 3 -
Mechanical Dryer

Produces Class A biosolids
Can operate unattended
Volume and mass reduction
Reuse benefit to the public
Potential revenue

May be effective against future
contaminants of concern

High capital costs

Energy intensive

Requires new permitting and footprint expansion
Reliance on public demand for disposal

Dust and fire hazards

Alternative 4 — Composting

Produces Class A biosolids
Reuse benefit to the public
Potential revenue

Labor intensive

High capital costs

Requires bulking material

Odors can be a concern

Requires new permitting and footprint expansion
Reliance on public demand for disposal

A preliminary 20-year life cycle cost comparison of the alternatives is summarized in Table 8-6. The annual
O&M costs are associated with the biosolids handling only. O&M associated with the operation of the
lagoons or MBR, that are not directly associated were not included. The cost for dredging is assumed to be
by a contractor, so there was no annual O&M cost associated with disposal.
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TABLE 8-6: BIOSOLIDS HANDLING COST COMPARISON (2023)

Alt. 1 - Status bl 2= s e Alt. 4 -

Mechanical Mechanical

- Lago
e goon Dewatering Dryer

Composting

Lagoon Sludge Removal $ 2,515,000 | $ - |3 - |3 -
Site Work $ - $ 110,000 | $ 150,000 | $ 160,000
Screw Press $ - 18 304,000 | $ 304,000 | $ 304,000
WAS Pumps $ - s 60,000 | $ 60,000 | $ 60,000
Belt Dryer $ - 1% - $ 1,150,000 | $ -
Compost Structures $ - 18 - $ - $ 343,000
Bulking Agent Screen and Storage $ - |3 - $ - $ 266,000
Compost System $ - 18 - $ - $ 763,000
Building $ Rk 300,000 | $ 800,000 | $ -
Pipes and Appurtenances $ -1 60,000 | $ 60,000 | $ 60,000
Electrical and Controls $ - $ 90,000 | $ 340,000 | $ 170,000
Improvements Subtotal| $ 2,515,000 | $ 924,000 | $ 2,864,000 | $ 2,126,000
General Conditions| $ - $ 93,000 | $ 287,000 | $ 213,000
Subtotal| $ 2,515,000 | $ 1,017,000 | $ 3,151,000 | $ 2,339,000
Contingencies | $ 755,000 | $ 305,000 | $ 946,000 | $ 702,000
Subtotal| $ 3,270,000 | $ 1,322,000 | $ 4,097,000 | $ 3,041,000
Contractor OH&P| $ - $ 199,000 | $ 615,000 | $ 457,000
Construction Cost $ 3,270,000 | $ 1,521,000 | $ 4,712,000 | $ 3,498,000
Engineering and Construction Services | $ 164,000 | $ 381,000 | $ 1,178,000 | $ 875,000
Total Project Cost $ 3,434,000 | $ 1,902,000 | $ 5,890,000 | $ 4,373,000
Electricity and Fuel $ - $ 3,000 | $ 61,000 | $ 15,000
Chemicals $ - $ 13,000 | $ 12,000 | $ 12,000
Disposal $ - |8 33,000 | $ - |$ -
Parts $ - $ 4,000 | $ 42,000 | $ 13,000
Personnel $ - $ 30,000 | $ 60,000 | $ 120,000
Estimated Annual O&M $ - s 83,000 | $ 175,000 | $ 160,000
20-Year Life Cycle Cost $ 3,434,000 | $ 3,260,000 | $ 8,752,000 | $ 6,990,000

Recommendation

The recommended alternative is to install mechanical dewatering (Alternative 2). This
alternative has the lowest 20-year lifecycle cost. The District has expressed interest in Class
A treatment of biosolids and mechanical dewatering would be a helpful step towards a Class
A treatment process.
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8.5. RECOMMENDED ALTERNATIVES GENERAL IMPACT SUMMARY

The potential environmental impacts of the recommended alternatives are summarized in the following
section. A summary of the impacts is shown in Table 8-7.

K

» Land Use / Prime Farmland / Formally Classified Lands
No anticipated changes.
» Floodplains / Wetlands

None of the alternatives would create new obstructions to the flood plain or be located in wetland
areas.

» Cultural, Biological, and Water Resources

The improvements being evaluated are on previously disturbed lands and it is not anticipated that
they will interfere with cultural, biological, or water resources. Phosphorus removal will improve the
quality of the effluent.

» Socio-Economic Conditions

Alternatives are not anticipated to have a disproportionate effect on any segment of the population
(economic, social, or cultural status). The main economic effect is the cost of the alternatives.

» Land Requirements

It is not anticipated that the City would need to purchase land for any of the alternatives. New
developments would be on District owned land.

» Potential Construction Problems

The depth of the water table may affect the construction of the alternatives. However, subsurface
investigations were not within the scope of this project. Construction techniques to effectively manage
excavation, dewatering, and sloughing issues should be required of any construction plans.
Construction plans for any of the alternatives should also include provisions to control dust and runoff.

» Sustainability Considerations

Sustainable utility management practices include environmental, social, and economic benefits that
aid in creating a resilient utility. Additional solids treatment at the WWTP would require additional

energy but improve the quality of the solids disposed.

TABLE 8-7: EXPECTED GENERAL ENVIRONMENTAL IMPACTS

Environmental Criteria

WWTP Alternatives

Land Use/ Prime Farmland / Formally

Mechanical Dewatering

Utilize the RI Basins

Classified Lands No Impact No Impact No Impact
Floodplains/ Wetlands No Impact No Impact No Impact
Cultural, Biological, and Water Resources | Improve effluent water quality No Impact No Impact

Socio-Economic Conditions

May impact user rates

May impact user rates

May impact user rates

Land Requirements No Impact No Impact No Impact
Potential Construction Problems No Impact No Impact No Impact
Sustainability Considerations No Impact Increase in energy No Impact

requirements
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CHAPTER 9 - CAPITAL IMPROVEMENT PLAN

The alternative evaluations conducted in Chapters 7 and 8 for collections and treatment, respectively,
helped the District make decisions for the wastewater system deficiencies. Additionally, findings from the
conditions assessment presented in Chapters 2 and 4 for the collection and treatment systems,
respectively, were used to identify additional capital improvements and make recommendations for ongoing
maintenance/replacement budgets. This chapter discusses the recommended plan to address the
wastewater system deficiencies and is called the Capital Improvement Plan (CIP).

9.1. PRELIMINARY PROJECT DESIGN

9.1.1. COLLECTION SYSTEM

Priority 1

Projects for the collection system should be completed within the next five years. These
projects include:

» Completion of a SCADA Master Plan

» Replacing pumps to meet redundancy and existing system flow firm capacity
requirements

» Increasing pipeline capacity to meet existing system flow d/D requirements

» Replacing broken equipment such as check valves and level sensors

» Improving site safety and security with fencing, locks, fall protection,

» Other necessary measures intended to extend the life of equipment

Priority 2

Projects for the collection system should be updated as growth occurs and budget allows,
within the next 20 years. These projects include:

>

>

>

Parallel force main construction to increase conveyance to WWTP
Gravity line improvements to increase capacity for future flows

Installation of flow meters, gauges, air release valves, and transfer switches to improve
operations and reliability at pump stations

Upgrading pumps to meet future system flow firm capacity requirements
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TABLE 9-1: COLLECTIONS 20-YEAR CAPITAL IMPROVEMENT PLAN

Total Estimated Cost

Project IB# Project Name Primary Purpose (2023 Dollarg)

Priority 1 Improvements (Prior to 5 years)
11 Pump Station SCADA Improvements Data information collection and trackin $1210,000
1.2 Downstream WW Lake Cro&simgty Line Improvement Increase pipeline capacity $3,872,00
1.3 WW Lake-Xg Pump Station Upgrades Increase pump firm capacity to existing pe $160,00d
14 Day/Wagon Pump Station Upgrades Increase pump firm capacity to existing pe $260,000
15 Mtn Shadows Pump Station Upgrades Increase pump firm capacity to existing pe $140,00(0
1.6 Mtn Meadows Pump Station Upgrades Increase pump firm capacity to existing pe $180,00(q
1.7 Ponderosa Pump Station Upgrades Correct existing pump redundancy defici $60,000
1.8 Big Smoky Pump Station Upgrades Correct existing pump redundancy defici $80,000
1.9 Rex/Morning Pump Station Upgrades Correct existing pump redundancy defici $70,000
1.10 Hawks Bayump Station Upgrades Correct existing pump redundancy defici $69,000
1.11 The Reserve Pump Station Upgrades Correct existing pump redundancy defici $77,000
1.12 FM Church Camp Pump Station Upgrades Correct existing pump redundificyency $30,000
1.13 Tamarack (Discovery, Upper) Pump Station Upgrad Correct existing pump redundancy defici $25,000
1.14 Pump Station Safety and Security Improvements Improved system safety and security $580,00¢
1.15 Little Lane PurSpation Upgrades Improved efficiency and operation $32,000
1.16 Grasmick Pump Station Upgrades Improved efficiency and operation $52,000
1.17 Smiling Julie Pump Station Upgrades Improved efficiency and operation $16,000
1.18 Camas Pump Statifpgrades Prevention of backflow $14,000
1.19 Margot Pump Station Upgrades Prevention of backflow $30,000
1.20 Jack's Loop Pump Station Upgrades Improved level control $7,000
1.21 Poison Creek Pump Station Upgrades Improved level controlldaspan $16,000
1.22 Steelhead Pump Station Upgrades Improved level control and lifespan $10,000

Total Collections Priority 1 Improvements (roun $6,990000

Priority 2 Improvements (Prior to 20 years)
2.1 Parallel Force Main to WWTP Increase conveyance capacity to WWT| $2,244,00
2.2 Upstream WW Lake Crossing Lift Station Gravity Line Im Increase pipeline capacity $996,00(0
2.3 Upstream Day/Wagon Lift Station Gravity Line Improve Increase pipeline capacity $5,324,00
24 Pump Station Air Release Valve Improvements Improve pipe pressures $150,00d
25 Pump Station Flow Monitoring Improvements Improved efficiency, operation, and manag $1,400,00
2.6 Pump Station Gauge Improvements Improvedfficiency and operation $180,00(0
2.7 Pump Station Backup Power Improvements (Transfer Swif  Improved reliability and emergency cove $620,00¢
2.8 20Yr WW LakeiXg Pump Station Upgrades Increase pump firm capacityyo [#ak flow $1,750,00
29 20'Yr Ponderosa Pump Station Upgrades Increase pump firm capacityyo @ak flow $220,000
2.10 20Yr Big Smoky Pump Station Upgrades Increase pump firm capacityyo [28ak flow $1,750,00
2.11 20'Yr Rex/Morning PuBiation Upgrades Increase pump firm capacityyo [k flow $110,00(0
2.12 20'Yr Jack's Loop Pump Station Upgrades Increase pump firm capacityyo (#ak flow $110,00(
2.13 20Yr Hawks Bay Pump Station Upgrades Increase pump firm capac@yopeak flow $208,000
2.14 20Yr Poison Creek Pump Station Upgrades Increase pump firm capacityyo @ak flow $894,00(
2.15 20Yr Smiling Julie Pump Station Upgrades Increase pump firm capacityyo 28k flow $110,000
2.16 Fir Groveump Station Upgrades Increase pump firm capacityyo [k flow $144,000
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