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EXECUTIVE SUMMARY

The Central Facilities Area (CFA) located in Butte County, Idaho at Idaho National Laboratory (INL)
has an existing wastewater system to collect and treat sanitary wastewater and non-contact cooling water
from the facility. The existing treatment facility consists of three cells: Cell 1 has a surface area of
1.7 acres, Cell 2 has a surface area of 10.3 acres, and Cell 3 has a surface area of 0.5 acres. If flows
exceed the evaporative capacity of the cells, wastewater is discharged to a 73.5-acre land application site
that utilizes a center-pivot irrigation sprinkler system.

As flows at the CFA have decreased in recent years, the amount of wastewater discharged to the land
application site has decreased from 13.64 million gallons (MG) in 2004 to zero discharge in 2012
and 2013. In addition to the decreasing need for land application, significant amounts of supplemental
water have been added to the system (e.g., approximately 7.7 MG in 2013) to maintain a water level and
prevent the clay soil liners in the cells from drying and cracking.

INL is concerned that the sewage lagoons and land application site may be oversized for current and
future flows. A further concern is the sustainability of the large volumes of supplemental water, which are
added to the system to maintain minimum water levels in the lagoons. Therefore, a study was initiated
and completed by J-U-B ENGINEERS, Inc. (J-U-B) in December 2013 to evaluate the system capacity,
operational practices, and potential improvement alternatives.

In the December 2013 study, a water balance analysis was performed for both “wet” and “dry”
conditions. The results of this analysis showed that the lagoons are not oversized and discharge to the land
application system with no supplemental water addition should be needed each year to maintain an annual
water balance. However, since the results of this analysis did not match recent operations and
observations, the impacts of two key variables were investigated further: seepage rates and influent flow
rates.

First, a sensitivity analysis was conducted for various seepage rates. The model used the assumed
seepage rates obtained from a lagoon seepage rate study that was completed in 2006. The analysis showed
that a small change in the seepage rate can have a significant impact on the water balance of the facility.

Second, a sensitivity analysis was also conducted for the influent flow rate. It was reported by the
facility operator that there was uncertainty as to the accuracy of the influent flow data as measured and
recorded by the flow meter. The analysis showed that the results of the water balance would change
significantly if the influent flow data were not accurate.

In July 2013, the influent flow meter was cleaned, serviced, and recoupled to the pressure main. Since
then, new data collected up through October 2014 indicate that flow measurements after the flow meter
work average approximately 13% lower.

In August and September of 2014, an updated seepage rate test was performed by J-U-B. The updated
seepage testing shows that the seepage rate has increased in Cell 3 by nearly an order of magnitude since
the last seepage rate study conducted in 2006, whereas the seepage rates in Cells 1 and 2 have remained
about the same.

The purpose of this current study is to update the analysis and conclusions of the December 2013
study. In this current study, the new seepage rate and influent flow rate data have been used to update the
calculations, model, and analysis.



Based on conversations with BEA staff, this current study assumes that the average monthly flow for
the most recent 3 years, October 2010 through September 2014, excluding any supplemental water, will
be representative of current and future flows. Data from the influent lift station flow meter for this period
of time indicates:

e Sanitary wastewater and non-contact cooling water flow

- Average daily = 35,400 gallons per day (gpd)
- Average annual = 12,900,000 gallons per year

However, it should be noted that BEA staff feels that the influent flow rate measured and recorded by
the influent flow meter are substantially higher than actual given the known uses and activities within the
CFA complex, especially when compared to literature values of typical average daily flows per worker.
Additional investigation and/or monitoring are outside the scope of this study but are recommended. If it
is determined that the influent flow data are not representative of actual flows discharged to the lagoons,
the water balance model and observations discussed later in this study should be updated.

Needs and deficiencies of the existing system were identified based on the results of the water
balance analyses and discussions with operations personnel. In total, eight key elements were identified:

1. Addition of Supplemental Water. One of the primary concerns is the large volume of supplemental
water that has been added to the lagoon system in recent times to maintain a minimum water level in
the lagoons. Since the control of seepage from the lagoons relies on the integrity of the clay liners, a
water cap must be maintained in the lagoons to prevent drying and cracking. The addition of
supplemental water should be continued as needed to maintain the water cap until influent flows
increase to maintain the water cap or modifications are made to the lagoons to address the problem.

2. Seepage Testing. A recent seepage test for the lagoons was completed in August and
September 2014. Cells 1 and 2 passed the seepage test, but Cell 3 failed. Therefore, action must be
taken to prevent excessive seeping from Cell 3. In accordance with Idaho Department of
Environmental Quality (IDEQ) Rules (IDAPA 58-01-16), the lagoons will require testing again if a
change of condition to the liner occurs (e.g., the liner is replaced) and also at a frequency of every
10 years.

3. Influent Flow Monitoring. As discussed previously, the accuracy of the influent flow measurements
have been questioned and the values seem unreasonably high. Therefore, further investigation is
recommended.

4. Influent Lift Station. Facility operators have reported that the pump guide rail system in the influent
lift station appears to be deteriorating and will likely need to be replaced within approximately
5 years. The condition of the guide rail system and other components of the influent lift station should
be monitored and replaced when their conditions warrant replacement.

5. Collection System. The STP operators report that the collection system consists of a combination of
concrete pipe and PVC pipe and is in fairly good condition with no known deficiencies. The
collection system should continue to be cleaned and maintained in accordance with the established
maintenance schedule.

6. Land Application System. Facility operators have reported that the irrigation pump, pivot, and other
components of the land application system are in good condition and operate as intended. Although
the land application system has not been used in recent years, the system and the associated
wastewater reuse permit should be maintained until it can be confirmed that reuse will no longer be
required for future flows. The current Wastewater Reuse Permit from DEQ will expire on
March 16, 2015. Unless it has been determined that the land application system is no longer needed,
the permit should be renewed.

vi



Transfer Structures. Facility operators have reported that the weirs and gate valves located in the
transfer structures between the lagoons appear to be aging and showing signs of wear and tear. They
have estimated that the components inside the transfer structures will likely need to be replaced
within approximately 10 years. The weirs and valves should continue to be serviced and maintained
in accordance with manufacturer’s recommendations to maximize the remaining service life.

Fencing and Signage. IDEQ requires lagoons to be fenced to prevent livestock entering and to
discourage trespassing. Since only the west and south sides of the lagoons are fenced, it is
recommended that additional fencing be installed to meet this IDEQ requirement. IDEQ also requires
signs to be installed around the lagoons and land application site to signify their uses. It is
recommended that operators verify that the existing signage meets the IDEQ requirements.

In this study, a number of alternatives were considered to address two primary concerns:

- Eliminate or minimize the need for supplemental water as this practice is in conflict with the
Site’s sustainability goals
- Achieve compliance with DEQ’s allowable seepage limit for Cell 3.

For these reasons, the “do nothing” Alternative 1 is not recommended, especially as it would not

address the failed liner in Cell 3.

Four other alternatives were briefly evaluated in this study with the following conclusions:

Alternative 2 — Re-Line Cell 3 Only. Depending on weather conditions, either reuse or supplemental
water would still be required.

Alternative 3 — Re-Line All Cells. Reuse would be required, but supplemental water would not be
required as the installation of a high-density polyethylene (HDPE) lining system would not require
maintenance of a minimum water level.

Alternative 4 — Abandon Cell 3. Depending on weather conditions, both reuse and supplemental
water would still be required.

Alternative 5 — Abandon Cell 3; Reconfigure Cell 2. Reconfiguring Cell 2 in addition to
abandoning Cell 3 would allow the size of Cell 2 to be reduced to save cost and divided into two cells
for storage redundancy. Because of the earthwork required, the existing clay liner would likely be
disturbed and replacing it with a new geosynthetic lining system would be recommended. This would
eliminate the need for supplemental water but require continued discharge to reuse.

Ultimate selection of the preferred alternative should take into account a detailed comparison of the

available alternatives with consideration of life cycle cost, regulatory requirements, schedule,
implementability, operation and maintenance requirements, and day-to-day reliability.

Depending on whether the improvements would be considered a “material modification,”

implementation of an alternative may require a number of submittals to IDEQ including:

A facility planning study

A preliminary engineering report
Construction drawings and specifications
Record drawings and specifications

Operation and maintenance manual.
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Central Facilities Area Sewage Lagoon Evaluation

1. INTRODUCTION

1.1 Study Background

The Central Facilities Area (CFA) located in Butte County, Idaho at Idaho National Laboratory (INL)
has an existing wastewater system to collect and treat sanitary wastewater and non-contact cooling water
from the facility. INL is concerned that the sewage lagoons and land application site, which are part of the
wastewater system, may be oversized for current and future flows. Also, there is concern about the
sustainability of the large volume of supplemental water that is added to the system according to current
operational practices. Therefore, this study was initiated to evaluate the system capacity, operational
practices, and potential improvement alternatives.

CFA is operated for the United States Department of Energy by Battelle Energy Alliance, LLC
(BEA). Walsh Engineering Services, PC, is contracted by BEA to provide facility engineering services
for CFA. J-U-B ENGINEERS, Inc. (J-U-B) has been subcontracted by Walsh Engineering Service, PC, to
develop this evaluation study.

1.2 System History

Prior to 1995, sanitary wastewater from CFA was collected and treated at a mechanical wastewater
treatment plant, which consisted of a digester and trickling filter. Deterioration of this wastewater
treatment plant led to its replacement.

The new Sewage Treatment Plant (STP) was constructed in 1994 and put into service on
February 6, 1995. The STP consists of:

e 1.7-acre partially mixed/aerated lagoon (Cell 1)
e 10.3-acre non-mixed/aerated facultative lagoon (Cell 2)
e 0.5-acre non-mixed/aerated polishing pond (Cell 3)

e 73.5 acre wastewater land application area consisting of desert steppe and crested wheatgrass
vegetative communities

e Computerized center-pivot, sprinkler irrigation system.

A 350 gallon per minute (gpm) pump moves wastewater from the lagoons to the center-pivot
sprinkler system, which irrigates the land application area at low pressures (about 30 pounds per square
inch [psi]).

The CFA STP is managed and operated by the Facilities and Site Services (F&SS) organization
located at CFA.

Figure 1., taken from a previous annual wastewater reuse report, shows the location and layout of the
STP at CFA.
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Figure 1. Area map showing the location of the STP at CFA.




Because clay material cracks when it dries out, lagoons that rely on a clay liner to prevent seepage are
typically operated to maintain a minimum depth of water at all times. For this reason and because of the
presence of the clay liner material in the CFA lagoons, F&SS staff operate the system to continuously
maintain a minimum depth of water in all three lagoons. In recent years, this has required the addition of
large amounts of supplemental water in the summer months when evaporation rates are peaking. The
supplemental water is added within the collection system upstream of the influent lift station.

A study was initiated and completed in December 2013 to evaluate the system capacity, operational
practices, and potential improvement alternatives, as warranted. In this study, a water balance analysis
was performed for both “wet” and “dry” conditions. The results of this analysis showed that the lagoons
are not oversized and discharge to the land application system with no supplemental water addition
should be needed each year to maintain an annual water balance. However, since the results of this
analysis did not match recent operations and observations, the impacts of two key variables were
investigated further: seepage rates and influent flow rates.

First, a sensitivity analysis was conducted for various seepage rates. The model used the assumed
seepage rates obtained from a lagoon seepage rate study that was completed in 2006 and shown below in
Table 1. The analysis showed that a small change in the seepage rate can have a significant impact on the
water balance of the facility.

Second, a sensitivity analysis was also conducted for the influent flow rate. It was reported by the
facility operator that there was uncertainty as to the accuracy of the influent flow data as measured and
recorded by the flow meter. The analysis showed that the results of the water balance would change
significantly if the influent flow data were not accurate.

In July 2013, the influent flow meter was cleaned, serviced, and recoupled to the pressure main. Since
then, new data collected up through October 2014 indicate that flow measurements after the flow meter
work average approximately 13% lower.

In August and September 2014, an updated seepage rate test was performed by J-U-B. The seepage
test results are shown below in Table 1.The updated seepage testing shows that the seepage rate has
increased in Cell 3 by nearly an order of magnitude since the last seepage rate study conducted in 2006,
whereas the seepage rates in Cells 1 and 2 have remained about the same. Cell 3 exceeded the maximum
allowable seepage rate of 0.25 in/day as established in IDAPA 58.01.16.

Table 1. Seepage rates.

2006 Seepage Rates 2014 Seepage Rates
Lagoon (in/day) (in/day)
Cell 1 0.082 0.083
Cell 2 0.046 0.055
Cell 3 0.054 0.455 (= 0.25)

It should be noted that operators were not able to add supplement water at a sufficient rate to fill
Cells 2 and 3 to their maximum water level of 8 feet prior to the seepage testing. Therefore, because the
maximum operating level cannot exceed the level at the time of the test, future operation of Cell 2 is
limited to 5.5 feet of depth and Cell 3 to 4.75 feet.

The purpose of this current study is to update the analysis and conclusions of the December 2013
study. In this current study, the new seepage rate and influent flow rate data have been used to update the
calculations, model, and analysis.
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1.3 Study Obijectives

In general, the objectives for this study include the following:
e Describe the climatic conditions relevant to assess the capacity of the lagoons.
e (alculate flows and a water balance for the system for existing and anticipated future conditions.
e Assess the capacity of the STP.
e Identify general needs and deficiencies.
e Identify operational changes to reduce the volume of supplemental water added to the system.
e Preliminarily screen and evaluate alternatives needed to address the needs and deficiencies.
e Describe key issues to consider for selection and implementation of the preferred alternative.

This study is intended to be a cursory assessment and tool to assist with long-term decision making. If
a improvements are implemented that are considered a “material modification” to the facility, the
preparation of additional documents may be needed, including those required to meet IDEQ requirements
such as a facilities plan, preliminary engineering report, detailed plans and specifications for construction,
and an operation and maintenance manual.
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2. CLIMATIC DATA

2.1 Precipitation

Precipitation data was obtained from the Western Regional Climate Center (WRCC). Approximately
59 years of monthly precipitation data for the CFA for the period between April 1954 and March 2013
were analyzed to determine the annual precipitation value that corresponded to both the 10-year high and
10-year low precipitation years as well as the average precipitation over this period. The 10-year high
precipitation value is considered a reasonable value to use in analyzing the capacity of the lagoon system
during a “wet” year, whereas the 10-year low value is reasonable for a “dry” year.

For example, the 10-year high is the highest amount of annual precipitation that would statistically
occur every 10 years. The annual precipitation amount was then allocated to each month proportionally to
the average monthly precipitation. The resulting monthly 10-year high and low-precipitation values are
summarized in Table 2.

For comparison, in this 59-year period, the median annual precipitation was 8.67 inches with a high
of 14.4 inches and a low of 4.42 inches. In 2009, which was considered a relatively wet year, the annual
precipitation was 10.4 inches (the thirteenth wettest year in the past 59 years). In 2013, the annual
precipitation was 3.04 inches, which is significantly lower even than the 10-year low precipitation values
indicating 2013 was a very dry year.

Later in this study, the results of the water balance model were compared with actual data from
Year 2013. Thus, precipitation data for 2013 is included in the table below.

Table 2. Monthly precipitation data.

Average 10-Year High 10-Year Low 2013 Total
Precipitation Precipitation Precipitation Precipitation
Month (inches)' (inches) (inches) (inches)
January 0.7 0.94 0.47 0.49
February 0.58 0.78 0.39 0.01
March 0.61 0.82 0.41 0.23
April 0.83 1.11 0.56 0.1
May 1.22 1.64 0.82 0.43
June 1.17 1.57 0.78 0.17
July 0.49 0.66 0.33 0.5
August 0.47 0.63 0.31 0.0
September 0.65 0.87 0.44 0.34
October 0.58 0.78 0.39 0.52
November 0.63 0.84 0.42 0.13
December 0.74 0.99 0.50 0.12
Annual 8.67 11.62 5.81 3.04
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2.2 Evaporation

Evaporation data were obtained from the WRCC for the Aberdeen Experiment Station. The Aberdeen
Experiment Station was chosen out of the 14 stations in Idaho where evaporation data has been recorded
over several decades as it should best represent evaporation conditions at CFA. The evaporation data
provided by WRCC is reported as the monthly average pan evaporation. The average monthly pan
evaporation was then adjusted using factors based on temperature to more closely estimate the average
evaporation from the lagoons. Using the pan coefficients, it was determined that the annual evaporation
for the CFA area is 33.58 inches “pond” evaporation rate (note this is not “pan” evaporation rate). The
resulting monthly evaporation rates are summarized in Table 3.

High salt concentrations in wastewater warrant further reducing the evaporation rate with a “salinity
correction factor.” Results from wastewater samples taken at the CFA indicated a total dissolved solids
concentration of 1,460 milligrams per liter (mg/L) in August 2011 and 1,203 mg/L (average) in 2007.
These concentrations are the highest concentrations reported in the annual wastewater reuse reports
completed for CFA since 2005 and are not high enough to warrant correction for salinity.

Based on this data, the annual net evaporation for the INL area during a “wet” year is estimated to be
approximately 22 inches (33.58 inches evaporation — 11.62 inches precipitation).

Table 3. Monthly temperature and evaporation data.

Adjusted Average
Average Average “Pan” “Pond”
Temperature Evaporation Evaporation Pan Evaporation
Month (°F)" (inches) Coefficient (inches)’
January 16.2 0.0 — 0
February 21.3 0.0 — 0
March 31.9 0.0 0.991 0
April 42.1 0.0 0.888 0
May 51.5 7.46 0.805 6.00
June 60.0 8.95 0.721 6.45
July 68.5 10.28 0.646 6.64
August 66.5 9.40 0.665 6.25
September 56.1 6.41 0.758 4.86
October 43.8 3.85 0.879 3.38
November 29.6 0.0 — 0
December 18.4 0.0 0
Annual 46.35 33.58
! Source: WRCC for the CFA (period of record 1954-2012)
% Source: WRCC for the Aberdeen Experiment Station (period of record 1914-2005)
3 Adjusted values used for evaporative lagoons based on standard pan coefficients for average monthly temperatures.
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3. SYSTEM EVALUATION

3.1 Existing System Drawings

Available drawings of the existing STP are included in Attachment A. Also, Figure 2 shows an
overall view of the lagoon system site.

FIGURE 3-1
@ CFA SEWAGE TREATMENT PLANT OVERALL SITE PLAN (EXISTING SYSTEM)

P i 111 PN P By, s P

Figure 2. Overall site plan (existing system).

3.2 Existing System Description

Sanitary wastewater from the CFA is collected and conveyed through gravity lines to the influent lift
station. The duplex submersible pump lift station then pumps the wastewater through a 4-inch pressure
main to the lagoons for treatment and disposal via evaporation and the land application system. The
discharge of the lift station has an ultrasonic flow meter.

Table 4 summarizes the details of the three lagoons.
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Table 4. CFA existing lagoons.

Approximate Freeboard
Average Maximum above Max
Lagoon Year Water Surface Water Depth | Water Depth
Cell No. Constructed Area (acres) Liner (feet)) (feet)
1 1994 1.7 Bentonite-treated 8 2
soil with
riprapped sides
2 1994 10.3 Bentonite-treated 8 2
soil with
riprapped sides
3 1994 0.5 Bentonite-treated 8 2
soil with
riprapped sides
Total 12.5
" Design depth. Typical maximum operating depth is approximately 7.5 ft.

Figure 3 and Figure 4 below are photos of the existing lagoons.

Bhs o
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Figure 4. Photo of existing lagoons (Cell 3 in the forefront, Cell 2 behind).

Wastewater from the influent lift station normally enters Cell 1 and flows out the southwest corner
through an in-dike Transfer Structure 1 into the adjacent Cell 2. The wastewater then flows from Cell 2 to
Cell 3 near the southeast corner of Cell 2 through an in-dike Transfer Structure 2. These transfer
structures consist of valves and overflow weirs. The weirs are typically set to maintain an operating depth
in the lagoons of between 3 ft and 8 ft. Occasionally, the water levels may be lowered for operational and
maintenance reasons.

Figure 5 and Figure 6 are photos of both transfer structures.
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Figure 5. Photo of existing Transfer Structure 1 between Cells 1 and 2.
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Figure 6. Photo of existing Transfer Structure 2 between Cells 2 and 3.

Following treatment in the lagoons, the wastewater can be pumped out of Cell 3 to the land
application center pivot. Figure 7 is a photo of the effluent irrigation pump station that is used to pump
the wastewater to the land application site.



Figure 7. Photo of effluent irrigation pump station.

The lagoon dikes include a 10-feet-wide section of gravel road around the perimeters. The exterior
and interior slopes are 3:1 (horizontal: vertical). The lagoon facility is fenced only on the west and south
side with a smooth-wire fence, but the fence is not able to keep all animals out of the facility.

3.3 Service Area Limits and Population

The service area boundary of the STP is limited to the CFA boundary. However, additional
wastewater is transported from other area septic tanks, portable toilets, and a temporary office/laboratory
trailers with holding tanks to the CFA STP for treatment. The following information regarding existing
and future population at the CFA was provided by BEA. According to current plans, no significant future
growth is planned for the population served by the STP. Therefore, future growth projections of
population were not considered in this evaluation, and subsequent analyses of the system were based only
on the existing CFA population estimates. It was assumed that the existing population and flows are also
representative of future population and flows.

Currently, BEA estimates that there are 438 employees who work at the CFA. These employees work
a variety of 8 to 12-hour shifts and 4 to 5 days per week. Less than 50 employees are expected to work at
the facility on weekends or night shifts.

Based on an average of 438 employees, the total monthly workforce is estimated to be approximately
9,500 worker-days per month based on a standard 8-hour work-day:

438 workers x (2,080 worker-hours/year) x (1 year/12 months) x (1 worker-day/8 worker-hours) =
9,500 worker-days per month.
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3.4 Flows
3.41 Existing Flows

Flow data for the STP were reviewed for the past several years. The annual influent, effluent, and
supplemental water flows at the STP for the permit years of 2003 through 2014 are shown graphically in
Figure 8.
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Figure 8. CFA STP annual flow volumes.”

In Figure 8, the annual influent flows shown for each permit year are based on flows starting
November 1 of the previous year and ending October 31 of the year shown. Influent flow for
October 2014 was estimated since the flow data were not available prior to the completion of this report.
Supplemental flow values for 2013 and 2014 were estimated based on information reported by BEA staff.

Monthly influent flows for the period of November 2007 through October 2014 are shown
graphically in Figure 9.

* The facility’s permit year is from November 1 of the previous year to October 31 of the current year. Annual influent and
effluent flows for 2003 and 2004 were reported by BEA staff. Influent and effluent flows for 2005 through 2009, and effluent
flows for 2010 and 2011 were obtained from the daily flow data reported in the appendix of the annual Wastewater Land
Application Site Performance Reports submitted to IDEQ. Influent flows for 2010 through 2013 were obtained from daily flow
records provided by BEA staff, and missing data were filled in using average values. Influent flow for October 2014 was
estimated since flow data were not available prior to the completion of this report. Supplemental flow for 2013 and 2014 was
estimated based on information reported by BEA staff. Values prior to August 2013 should be reduced to reflect flowmeter
re-calibration by a factor of approximately 0.87.
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Figure 9. CFA STP monthly influent flow volumes.

As shown in Figure 8 and Figure 9, supplemental water has been discharged to the STP in recent
months to maintain a minimum water level to keep the clay liners from drying. However, it should be
noted that the high volume of supplemental water for 2014 was partially a result of filling the lagoons in
preparation for seepage testing and not just for maintaining a minimum water level.

Based on conversations with BEA staff, it was assumed that the average monthly flow for the most
recent 3 years, October 2010 through September 2014, excluding the supplemental water, would be

representative of current and future flows and suitable for the analyses in this current study. Data from the
influent lift station flow meter for this period of time indicates:

e Sanitary wastewater and non-contact cooling water flow

- Average daily = 35,400 gallons per calendar day (gpd)
- Average annual = 12,900,000 gallons per year

Based on this average influent flow data, the average sanitary flow per worker is 113 gallons per
worker-day:

12,900,000 gallons/vear x (1 year/12 months) x (1 month/9,500 worker-days) = 113 gallons per
worker-day
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For comparison, literature indicates an “office” facility typically uses about 13 gallons per day per
worker (Metcalf & Eddy, 2003). The higher flows at CFA could partially be a result of the additional
non-contact cooling water that is discharged to the STP. In addition to the sanitary wastewater and the
non-contact cooling water flows at the CFA, the STP also receives additional flow from septic tanks,
portable toilets, and temporary office/laboratory trailers with holding tanks, which effectively increases
the actually population served by the STP. As noted earlier, there may be lingering issues with accuracy
of the influent flow meter which should be further investigated.

It should be noted that Figure 9 reflects supplemental water values for 2014 that were calculated by
subtracting the average daily flow of 35,400 gpd from the reported flow meter data for each month. The
resulting total supplemental water of 16.2 MG for 2014 is significantly higher than the 12 MG estimated
by the operators.

For the purpose of this study, it was assumed that the influent flow data reported after the flow meter
was serviced are accurate. If it is determined that the reported influent flow data are not representative of
actual flows, the water model and observations discussed later in this report should be updated.

3.4.2 Flow Meter Correction Factor

As previously mentioned, the flow meter in the influent lift station was serviced and recoupled in
July 2013. A correction factor was estimated to reflect the differences in flow measurements that may
have resulted from servicing the flow meter. This correction factor can then be used to “correct” influent
flow data collected prior to July 2013. The factor is basically a ratio comparing the average influent flows
after the flow meter was serviced to the average influent flows before the flow meter was serviced.

After the influent flow meter was serviced, BEA collected influent flow data from October 2013
through October 2014. During June, July, August, and September 2014, large amounts of supplemental
water were being added to the lagoons in preparation for the lagoon seepage testing. An average of the
influent flow data was calculated using the months during which no supplemental water was added to the
lagoons. This average influent flow, calculated for data from after the flow meter was serviced, is
approximately 0.0354 million gallons per day (mgd) as shown in Figure 10.

Influent flow data from before the influent flow meter was serviced were also provided by BEA. An
average of the influent flow was calculated using data from October 2010 through July 2013. This
average also did not include data from any of the months of June through September when supplemental
water may have been added. This average influent flow, calculated for data from before the flow meter
was serviced, is approximately 0.0405 mgd as shown in Figure 10.

The flow meter correction factor was calculated as a ratio of the average influent flows after the flow
meter was serviced to the average influent flows before the flow meter was serviced. The resulting flow
meter correction factor is approximately 0.87. This flow meter correction factor is used to correct the
influent flow data collected prior to July 2013.
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Figure 10. Flow meter correction factor.

3.4.3 Input Flow Data for the Year 2013 Comparison Model

For the Year 2013 comparison model, monthly influent flow data from the following periods were
used:

e January 2013 — July 2013

- This was reported data from before the flow meter was serviced; therefore, the data were reduced
by the correction factor of 0.87.
- Reported supplemental water was removed from June and July measurements.

e August 2013 — September 2013

- This was reported data from after the flow meter was serviced.

- Reported supplemental water was removed from August and September measurements.
e October 2013 — December 2013

- This was reported data from after the flow meter was serviced.

3.4.4 Input Flow Data for the “Working” Water Balance Model

For the “working” water balance model, monthly influent flow data from October 2010 through
September 2014 were used as follows:

e October 2010 — July 2013

- This was reported data from before the flow meter was serviced; therefore, the data was reduced
to reflect flow meter servicing by the correction factor of 0.87.
- Reported supplemental water was removed from June through September measurements.
e August 2013 — September 2014

- This was reported data from after the flow meter was serviced.
- Reported supplemental water was removed from June through September measurements.
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3.5 Water Balance

An updated water balance spreadsheet model of the lagoons and land application system was
developed using the influent flow, evaporation, precipitation, and seepage data discussed earlier in this
report. Year 2013 was selected to compare the model’s results to actual observations for that year and
better understand the limitations and accuracy of the model. Then a “working” version of the model was
developed using input data for both “wet” year and “dry” year conditions for the purpose of evaluating
various scenarios and alternatives.

The water balance spreadsheet model was prepared assuming that the water level fluctuates
simultaneously in all three lagoons as occurs when the valves in the transfer structures are open. In this
mode of operation, as water starts to fill the lagoons, all three lagoons rise at the same rate, and as water is
lost to evaporation or land application, the water level in all three lagoons falls at the same rate. A 1-year
cycle of the lagoon water levels was evaluated to show the water level fluctuation over the course of a
complete water cycle season. For this analysis, a water cycle season was assumed to start on October 1,
which is when the system should generally be at its lowest level in the annual cycle.

For the purposes of this study, the model did not include supplemental water addition or reuse water
discharge. The difference in the accumulated volume stored in the system between the start and the end of
the annual cycle was used as an estimate of the annual volume of either supplemental water addition or
discharge to reuse that would be required to make the system balance for the given set of input data.

3.51 Updated Comparison Model for 2013

The month-to-month water balance for the STP and the land application system based on the
calibration model for Year 2013 conditions is shown in Figure 11 for the 1-year water cycle period. In
this model, an initial storage volume of 21.5 MG was assumed. The model used actual 2013 precipitation
data, the seepage rate from the 2014 testing, and the 2013 influent flow data discussed earlier in
Section 3.4.3.
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Figure 11. Water balance — updated comparison model, Year 2013.

As seen in the above figure, the accumulated volume of stored wastewater in the system at the end of
the annual cycle is approximately 5.1 MG less than at the start of the annual cycle. This indicates that
with the assumed input data, approximately 5.1 MG of additional supplemental water would be needed to
make the system balance.

This result can be compared to actual operations during 2013 when operators reported that
approximately 7.7 MG of supplemental water were added to the lagoons to keep a minimum water level.
Although the updated model results match the reported operations of the system reasonably well, some of
the remaining discrepancy could be due to flow meter inaccuracies. If actual influent flows are actually
lower than recent data indicate, reducing the influent flows input to the model would increase the amount
of supplemental water needed to balance the system. Nevertheless, the combination of updated influent
flow and seepage rate data seem to have significantly increased the accuracy of the model as the previous
dry year water model developed in the December 2013 study indicated that only 1.9 MG of reuse would
be required.



3.5.2 “Working” Model for Existing Conditions

The month-to-month water balance for the STP and the land application system based on the model
for existing “wet” and “dry” year conditions is shown in Figure 12 for the 1-year water cycle period. In
this “working” model, an initial storage volume of 10 MG was assumed. The model used the seepage
rates from the 2014 testing, 10-year high for “wet” and 10-year low for “dry” precipitation scenarios, and
the average influent flow data discussed earlier in Section 3.4.4. The lagoon water levels were also
limited to the maximum depths established during the 2014 seepage testing.

Water Balance
Annual Average Influent Flow = 0.0354 mgd
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Figure 12. Water balance —“wet” year and “dry” year scenarios.

As seen in the above figure for a “dry” year, the model indicates that 3.7 MG supplemental water
would need to be added to the lagoons annually to maintain the balance. For a “wet” year, 0.1 MG would
be need to be discharged to reuse annually.

This model will be used later in Section 4 to evaluate various improvement alternatives.
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3.6 Needs and Deficiencies

The identified needs and deficiencies of the existing STP system are summarized in the following
subsections.

3.6.1  Addition of Supplemental Water

One of the primary concerns is the large volume of supplemental water that has been added to the
lagoon system in recent times to maintain a minimum water level in the lagoons. Providing supplemental
water requires significant infrastructure and energy resources and conflicts with the site’s sustainability
goals and objectives.

Since the control of seepage from the lagoons relies on the integrity of the clay liners, a water cap
must be maintained in the lagoons to prevent drying and cracking. The addition of supplemental water
should be continued as needed to maintain the water cap until influent flows increase to maintain the
water cap or modifications are made to the STP to address the problem.

3.6.2 Seepage Testing

A recent seepage test for the lagoons was completed in August and September of 2014. Cells 1 and 2
passed the test with seepage rates below the maximum allowable seepage rate of 0.25 in/day as
established in IDAPA 58.01.16. Cell 3 exceeded the maximum allowable seepage rate and will need to be
re-lined or removed from operation. In accordance with DEQ Rules (IDAPA 58-01-16), the lagoons will
require testing again if a change of condition to the liner occurs (e.g., the liner is replaced) and also at a
frequency of every 10 years.

3.6.3 Influent Flow Monitoring

As discussed previously, the accuracy of the influent flow measurements have been questioned and
the values seem unreasonably high. Therefore, further investigation is recommended.

3.64 Influent Lift Station

STP operators reported that the pump guide rail system in the influent lift station appears to be
deteriorating and will likely need to be replaced within approximately 5 years. The condition of the guide
rail system and other components of the influent lift station should be monitored and replaced when their
conditions warrant replacement.

3.6.5 Collection System

The STP operators report that the collection system consists of a combination of concrete pipe and
PVC pipe and is in fairly good condition with no known deficiencies. The collection system should
continue to be cleaned and maintained in accordance with the established maintenance schedule.

3.6.6 Land Application System

Facility operators have reported that the irrigation pump, pivot, and other components of the land
application system are in good condition and operate as intended. Although the land application system
has not been used in recent years, the system and the associated wastewater reuse permit should be
maintained until it can be confirmed that reuse will no longer be required for future flows. The current
Wastewater Reuse Permit from DEQ will expire on March 16, 2015. Unless it has been determined that
the land application system is no longer needed, the permit should be renewed.
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3.6.7 Transfer Structures

STP operators have reported that the weirs and gate valves located in the transfer structures between
the lagoons appear to be aging and showing signs of wear-and-tear. They have estimated that the
components inside the transfer structures will likely need to be replaced within approximately 10 years.
The weirs and valves should continue to be serviced and maintained in accordance with manufacturer’s
recommendations to maximize the remaining service life.

3.6.8 Fencing and Signage
3.6.8.1 Lagoons
The IDEQ requirements for wastewater lagoons state:

Fencing. The pond area shall be enclosed with an adequate fence to prevent
entering of livestock and discourage trespassing. This requirement does not
apply to pond areas which store or impound Class A municipal reclaimed
effluent. IDAPA 58.01.16.493.09.c.i

Warning Signs. Appropriate permanent signs shall be provided along the
fence around the pond to designate the nature of the facility and advise against
trespassing. At least one (1) sign shall be provided on each side of the site and
one (1) for every five hundred (500) feet of its perimeter.
IDAPA 58.01.16.493.09.c.iii

Currently, the lagoons are only fenced on the west and south sides with a smooth wire fence. It is
recommended that additional fencing be installed to enclose the lagoons on all sides to meet the
requirements of the above referenced requirements. If completed, the existing smooth-wire fence may be
sufficient to keep livestock out but may not be sufficient to reliably keep wildlife out. If livestock or
wildlife intrusion in the lagoons is regularly observed, the replacement of the fence around the lagoons to
provide a more substantial barrier is recommended to help protect the integrity of the lagoon liners when
the water level is low. In addition, it is recommended that STP operators verify that the signs are installed
to meet the requirements and add additional signs where necessary.

3.6.8.2 Land Application Site

The current Municipal Wastewater Reuse Permit (LA-000141-03) issued by IDEQ does not state that
the land application site must be fenced.

The Reuse Permit does require posting of signs reading “Sewage Effluent Application — Keep Out” or
equivalent, every 500 feet and at each corner of the outer perimeter of the buffer zones. It is
recommended that STP operators verify that sufficient signs are installed, and if not, that additional signs
are installed to meet this requirement.
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4. ALTERNATIVES EVALUATION
4.1 Screening of Alternatives for Further Evaluation

To address the primary concerns of eliminating or minimizing the need to add supplemental water to
the lagoons and achieving compliance with DEQ’s allowable seepage limits for Cell 3, the following
alternatives were developed for consideration and screening:

e Alternative 1: Do Nothing. Retain the existing system “as-is.”

e Alternative 2: Re-Line Cell 3 Only. Replace the existing clay liner in Cell 3 with a geosynthetic
(e.g., high density polyethylene [HDPE]) liner system.

¢ Alternative 3: Re-Line Storage Cells. Replace the existing clay liners in the 3 storage cells with a
new geosynthetic liner system.

e Alternative 4: Abandon Storage Cell 3 — Abandon Cell 3 but retain the existing clay liners in
Cells 1 and 2. Reconfigure the effluent irrigation pump station to pump to reuse directly out of Cell 2.

e Alternative 5: Abandon Storage Cell 3 and Reconfigure Storage Cell 2. Abandon Cell 3 and
reduce the size of Cell 2 by approximately 50% as well as divide Cell 2 into two cells for redundancy.
Re-line Cells 1 and 2 with geosynthetic liners.

411  Alternative 1: Do Nothing

As discussed earlier, the water balance model with values based on new seepage data, and more
accurate flows indicates that land application may be necessary during wet years and supplemental water
may be needed during dry years to maintain operational levels and prevents the clay liners from drying
and cracking.

The “do nothing” alternative is not recommended for further consideration for two reasons:

e The addition of large amounts of supplemental water conflicts with the site’s sustainability goals and
should not be relied on as a long-term practice.

e The “do nothing” alternative would not address the failed liner in Cell 3.
41.2 Alternative 2: Re-Line Cell 3 Only

For this alternative, the existing clay lining system in Cell 3 would be replaced with a new
geosynthetic liner system.

e The new geosynthetic lining system would be designed to comply with DEQ’s allowable seepage
limits and resolve the current compliance issue.

e Cell 3 could be allowed to go dry without damaging the integrity of the liner material.
e Cell 3’s allowable operation would be restored to its 8-ft.-maximum water level.
e The water model indicates that:

- Approximately 1.6 MG of discharge to reuse would be required during wet years.

- Approximately 2.2 MG of supplemental water would be required during dry years.

- Because discharge to reuse would still be required during a wet year under this scenario, this
indicates that the existing lagoon system is not adequately sized to operate as a total containment
(i.e., evaporation-only) system and continued reliance on the reuse system will be necessary.
(However, note that if the influent flows are actually much lower, this conclusion may not be
accurate.)
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To implement this alternative, the following improvements would be needed:

Remove and dispose of accumulated biosolids in accordance with a sludge management plan
approved by the state and following Environmental Protection Agency (EPA) 40 Code of Federal
Regulations (CFR) 503 rules. A Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) evaluation would likely be needed to assess whether disposal or land
application can be used.

Reconfigure the lagoon bottom to provide a bottom slope. Replacing the entire liner system will
require removal of other unsuitable materials such as riprap and clay and reconstruction of the lagoon
bottom to provide a suitable base for the new liner. While these disturbances are occurring, it is
recommended to reconfigure the bottom of the cell to allow any gas that is generated under the new
liner to migrate to the lagoon perimeter where it can safely escape. Gas can be generated by
decomposing organic matter present in the native soils or from wastewater collecting under the liner
from leaks.

Install a new geosynthetic lining system and perform new seepage test to verify compliance with
DEQ’s allowable seepage limit for new lagoons.

41.3 Alternative 3: Re-Line All Cells

For this alternative, the existing clay lining system in Cells 1, 2, and 3 would be replaced with a new

geosynthetic liner system.

The new geosynthetic lining system would be designed to comply with DEQ’s allowable seepage
limits and resolve the current compliance issue.

All cells could be allowed to go dry without damaging the integrity of the liner material. Therefore,
no supplemental water addition would be required.

The allowable level of operation for Cells 2 and 3 would be restored to their 8-ft.-maximum water
level.

The water model indicates that:

- Approximately 7.9 MG of discharge to reuse would be required during wet years and 4.0 MG
during dry years. However, this is still well below the 37 MG per year allowed by the facility’s
existing wastewater reuse permit.

To implement this alternative, the following improvements would be needed for each cell:

Remove and dispose of accumulated biosolids in accordance with a sludge management plan
approved by the state and following Environmental Protection Agency (EPA) 40 Code of Federal
Regulations (CFR) 503 rules. A Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) evaluation would likely be needed to assess whether disposal or land
application can be used.

Reconfigure the lagoon bottom to provide a bottom slope. Replacing the entire liner system will
require removal of other unsuitable materials such as riprap and clay and reconstruction of the lagoon
bottom to provide a suitable base for the new liner. While these disturbances are occurring, it is
recommended to reconfigure the bottom of the cell to allow any gas that is generated under the new
liner to migrate to the lagoon perimeter where it can safely escape. Gas can be generated by
decomposing organic matter present in the native soils or from wastewater collecting under the liner
from leaks.

Install a new geosynthetic lining system and perform new seepage testing to verify compliance with
DEQ’s allowable seepage limit for new lagoons.
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41.4 Alternative 4: Abandon Cell 3

For this alternative, Cell 3 would be abandoned; the effluent irrigation pump station would be

reconfigured to allow discharge to the reuse pump station wet well directly from Cell 2, and the existing
clay liner system would be retained in Cells 1 and 2.

Abandoning Cell 3 would restore compliance of the facility with DEQ’s allowable seepage limits.
The water model indicates that:

- Approximately 1.6 MG of discharge to reuse would be required during wet years.
- Approximately 2.2 MG of supplemental water would be required during dry years.

- These values are similar to those for Alternative 2 as Cell 3 only provides approximately 1 MG of
storage (6% of the system total) and 0.5 acres of surface area (7% of the system total).

Impacts to treatment effectiveness would need to be addressed if Cell 3 is eliminated. The existing
reuse permit from DEQ lists Cell 3 as a “polishing lagoon.” DEQ may require engineering
justification for eliminating this cell to confirm that treatment goals will still be achieved prior to
reuse. Without accounting for mixing inefficiencies, Cell 2 alone provides up to 680 days of detention
time at current flows, which is much more than necessary for facultative treatment. Therefore, if

Cell 3 is eliminated, any impact to treatment from the reduction in overall detention time should be
insignificant.

The large volume of Cell 2 also provides ample detention time for solids settling even without Cell 3.

If Cell 3 is eliminated, the STP would have only one storage cell (Cell 2). When required for
maintenance or during seepage testing, Cell 1 would need to be temporarily lowered and operated as a
storage cell to allow isolation and bypassing of Cell 2.

To implement this alternative, the following improvements would be needed:

Abandon Cell 3 in accordance with INL requirements and an IDEQ-approved closure plan meeting
the requirements of IDAPA 58.01.16.493.10. Abandonment would likely include removal and proper
disposal of accumulated solids, the embankment liner, piping, and structures and smooth grading of
the site.

Reconfigure the piping and valving to allow conveyance of effluent directly from Cell 2 to the
effluent irrigation pump station wet well.

41.5 Alternative 5: Abandon Cell 3 and Reconfigure Cell 2

For this alternative, Cell 3 would be abandoned and Cell 2 would be reconfigured to reduce the

storage volume and divided into two cells for redundancy. Cells 1 and 2 would be relined with a
geosynthetic liner.

Abandoning Cell 3 would restore compliance of the facility with DEQ’s allowable seepage limits.

Dividing Cell 2 into two cells would allow isolation or bypassing when needed for maintenance or
during seepage testing.
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Because of impacts to the existing clay liner during earthwork construction of the new center dike and
the difficulties associated with a “leak-proof” connection of the new liner with the existing clay liner,
it is recommended that a new geosynthetic lining system be included as part of this alternative. Also,
a much thicker layer of clay with strict construction tolerances would be necessary to meet IDEQ’s
requirement for a maximum design seepage rate of 500 gallons per day per acre for “new” lagoon
construction. (Note that this is 8 times more stringent than IDEQ’s maximum operating design
seepage rate of 3,400 gallons per day per acre [0.125 in/day] for existing lagoons). Relining Cells 1
and 2 would restore the allowable operation of the cells to an 8-ft.-maximum water level and
eliminate the need to add supplemental water as the lagoons could be allowed to go dry without
damaging the integrity of the clay material.

To save liner cost, the size of Cell 2 could be reduced to reflect current flows, which are significantly
less than the original flows for which the facility was designed. However, at least a minimum

6 months of winter storage must be retained (approximately 6.5 MG at current flows). The water
balance model indicates that reducing the existing volume of 24 MG by 50% to 12 MG should
provide adequate storage for operations during both wet and dry years.

The water balance model indicates that during a “wet” year 10 MG would need to be discharged to
land application with 7.7 MG during a “dry” year. However, these annual volumes are still well
below the 37 MG per year allowed by the facility’s existing wastewater reuse permit.

Impacts to treatment effectiveness would need to be addressed if Cell 3 is eliminated. The existing

reuse permit from DEQ lists Cell 3 as a “polishing lagoon.” DEQ may require engineering justification
for eliminating this cell to confirm that treatment goals will still be achieved prior to reuse. Without
accounting for mixing inefficiencies, 12 MG in Cell 2 would provide up to 340 days of detention time at
current flows, which is still much more than necessary for facultative treatment. Therefore, if Cell 3 is
eliminated and the size of Cell 2 is reduced, any impact to treatment from the reduction in overall
detention time should still be insignificant. To implement this alternative, the following improvements
would be needed:

Abandon Cell 3 in accordance with INL requirements and an IDEQ-approved closure plan meeting
the requirements of IDAPA 58.01.16.493.10. Abandonment would likely include removal and proper
disposal of accumulated solids, the embankment liner, piping, and structures and smooth grading of
the site.

Reconfigure the piping and valving to allow conveyance of effluent directly from Cell 2 to the
effluent irrigation pump station wet well.

Remove and dispose of accumulated biosolids in accordance with a sludge management plan
approved by the state and following EPA 40 CFR 503 rules. A CERCLA evaluation would likely be
needed to assess whether disposal or land application can be used.

Install new dikes across the center of Cell 2 and as needed to provide the reduced storage volume.

Reconfigure the lagoon bottoms of Cells 1 and 2 to provide a bottom slope. Replacing the entire liner
system will require removal of other unsuitable materials such as riprap and clay and reconstruction
of the lagoon bottom to provide a suitable base for the new liner. While these disturbances are
occurring, it is recommended to reconfigure the bottom of the cell to allow any gas that is generated
under the new liner to migrate to the lagoon perimeter where it can safely escape. Gas can be
generated by decomposing organic matter present in the native soils or from wastewater collecting
under the liner from leaks.

Install a new geosynthetic lining system and perform new seepage testing to verify compliance with
DEQ’s allowable seepage limit for new lagoons.
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4.2 Selection of Preferred Alternative
4.2.1 Engineer’s Opinions of Probable Cost

Cost is an important consideration in the comparison of alternatives and selection of a preferred
alternative for implementation. Engineer’s opinions of probable cost beyond the scope of this study
should be prepared for comparison of each alternative. The cost opinions should be prepared on a life
cycle basis to account for not only construction costs but also operation and maintenance costs.

4.2.2 Comparison of Alternatives

A detailed comparison of the available alternatives beyond the scope of this study should be
undertaken with consideration of a number of criteria such as life cycle cost, regulatory requirements,
schedule, implementability, operation and maintenance requirements, and day-to-day reliability.
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5. IMPLEMENTATION OF PREFERRED ALTERNATIVE
5.1 Regulatory Requirements

IDEQ should be consulted to determine whether the implementation of any planned improvements
would constitute a “material modification” to the facility and trigger a number of required submittals to
IDEQ for review and approval (see IDAPA 58.01.16.410 through 425). These submittals may include:

e A facility planning study

e A preliminary engineering report (with prior IDEQ concurrence, this report may be incorporated into
the facility planning study to satisfy this requirement)

e Construction drawings and specifications
e Record drawings and specifications
e Operation and maintenance manual.

Ongoing regulatory EPA/IDEQ requirements will be similar to those required for the existing facility.
For alternatives that rely on continued use of the land application system, a wastewater reuse permit for
discharge to land application will continue to be required.

Windblown dirt and settled solids from the wastewater will accumulate in the bottom of the lagoons.
If solids accumulate in the lagoons to the point where they are using up excessive volume, they should be
removed. The removed solids should be disposed of in accordance with a sludge management plan
approved by the state and following EPA 40 CFR 503 rules. A CERCLA evaluation would likely be
needed to assess whether disposal or land application can be used.

Post-construction and periodic seepage testing will continue to be needed in accordance with IDEQ
requirements as required by IDAPA 58.01.16.493.02. Every 10 years, the seepage testing must be
repeated.

If an existing lagoon is abandoned, it must be abandoned in accordance with an IDEQ-approved
closure plan meeting the requirements of IDAPA 58.01.16.493.10. Abandonment would likely include
removal and proper disposal of accumulated solids, the embankment liner, piping, and structures and
smooth grading of the site.

5.2 Summary of Implementation Steps

To proceed with operation and monitoring of the existing system and eventual implementation of the
preferred alternative, the following steps are recommended:

1. Continue monitoring and tracking flows at the influent lift station flow meter. Note any trends that
show increasing or decreasing sanitary wastewater flow that may affect the conclusions in this study.

2. Confirm the reliability of the influent flow meter data. Verify that the check valves in the influent lift
station are functioning properly. If necessary, the check valves should be repaired or replaced. A flow
direction sensor could be installed on the force main to verify the direction of flow in the force main.
An independent field check of the influent flow meter accuracy can be accomplished by timing how
long it takes for a pump to pump down a given volume in the wet well and then comparing that
average flow rate with the average flow rate indicated by the flow meter for that period.

3. Continue monitoring and tracking the addition of any supplemental water required to maintain a
water cap in the lagoons. Note any trends that show an increasing seepage rate that may indicate a
failing liner.

4. Perform an in-depth comparison of alternatives including consideration of life-cycle costs, and then
select the preferred alternative and secure funding for its implementation.
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Initiate engineering tasks to prepare the documentation discussed in Section 5.1 to satisfy IDEQ
requirements and to enable procurement of a contractor for construction of the necessary
improvements.

Construct the necessary improvements.

Perform post-construction seepage testing of the upgraded lagoons in accordance with IDEQ
requirements to verify compliance with allowable limits.

Prepare record drawings and update the operation and maintenance manual.

Close-out the project.
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7. ATTACHMENTS

The following items are attached to this report:
e Attachment A, Record Drawings for the CFA Sanitary Wastewater Lagoons

- The attached drawings are a partial set reflecting those sheets currently available from EDMS.
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E 296,367.27 MEW 6" PRESSURE PIPE
SEE DWG C—6
g =
ANH RETAIN ANMD PROTECT - BEZ
AND PIFE EXISTING FENCE 15400 20+00 3”@5::".5".5.2?
= | | i i i i | i | | £ 297,702.41
—— e .
ENLARGED PLAN ¢
SEE DWG C-6 - T T 08" IN DEPTH
] 20' APPROX STA 20400 - 25' APPROX =
RiRHELE A F STA 25+16.14
SEWER AIR VALME + — N BBO,747.32
E 287.702.41
SEE DETAL \\_
—@ - GRAVEL ROAD CROSSING NOTES
5 QUEBEC AVE . 1. CLASS 180 PVC PIPE MAY BE SUBSTITUTED FOR
: ~ INSTALL MANHOLE AND o (878 ], SCHEDULE 40 PVC PIPE.
1 FLOW METER r ; 63a] [
3 ' s } [ sunker /] r
C ) [ v I C
== BUMKER | — EXISTING POWERLINE )
PROFESSIONAL ENGINEER'S SEAL
Iﬂ_l 837 RETAIN ANO PROTECT NOT VALID UNLESS SIGNED AND
[ L BY LICENSEE.
EXSTING SEWER T = 34' APPROX :
" - T T . x 0 ; >
B
: o
10400 15+00 20400 25400 30400 SCALE: V"= 17 N 1107
HIRINAL =100
VERIRICAL - !
1"=2.0
SCALE
4926 EXISTING U . 4926 ERE
K UFT STATION GROUND i 5 Dy
MANHOLE = /_ P iy NESEEEE HE
M 1 . e |
= = : / BOREHOLE B3 4524 & i 47
— ; ~3 S|
T S —2 <2 ~
s = B
B ss22 £ e = == 4822 &
= H z g 7
[~ =
ﬁ =] g - (7] =
4520 g i saz0 |H|-| (2] |2/ E™
— —_—f Nl e = ag E =
al 1=
SLOPE 10.10% J_ @ g @ g
4918 A — ‘_EP‘E—-HE - — - 1918 { o | 48 & 2
== — e e
o — i L ——— g o
-t INVERT EL 4917.5 P——— y ‘ 1
'l S — i ” 4916 |5 (4]
— TA 20404 1 i - 2.
NVERT EL |4918.5 T e e a —
B ANGLE POINT STA 30400 1=
4914 - UNE INDICATES ROCK ~ —17 | - - INVERT EL 4916.5 4014 |03 O
£ | | = TR | WAS NOT FOUND j0-8" LE POINT [ = N
ok D
A ﬂ = i = " 4612 -E._ ; -
28 1A
ig
4910 - PR [ == =i = | 4810 mg o
wEl =
1 as = g
[Th
4908 | 4909 | A |o
= |5
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REWV] DESCRIPTION
1 [as BULT
5 N 679,427.89
427,89 - BOREHOLE B394 STA 5244554 — — STA 53+65.74
2 £ 297200.40 N 678,915.37 N B7E,348.16 N B78,242.50
A é E 296,708.68 E 286,401.00 E 296,343.69
..z_ \ NO ROCK 45" WYE WITH 45" AND 11 /4 BEND
\ & —&" PRESSURE PIPE ., ENCOUNTERED 11 1/4° BERD
/ l A 0-B' IN DEPTH
\ — STA 54+78.77
30400 35400 Y 40+00 45400 50400 END OF PIPE
| | \ N E7B,242.50
! ! b ! I I I | I | | | E 295,23088
Y \ -
\
QUEBEC AVE \ — ROAD CROSSING EPRESSION et
Y ASPHALT PAVING BOREHOLE B42 AREA
- RDAD CROSSING \ 4" THICK El £78,915,37
\ 296, 708,68
HOREHOLE B51  — AoEHALL EamiO NO ROCK
N B78,784.37 b} ENCOUNTERED
£ 2687,185.50 » \ 0-8" IN DEPTH
MO ROCK t_1. 3 \
ENCOUNTERED —- N 679 485,24 X %
0=B" IN DEPTH : k1 BOREHCLE B3 — PROFESSIONAL ENGINEER'S SEAL
-1 E 269,811.61 \ % E gggggr '5'; HOT vmténu:r‘.':asc Esmnm AND
UNDERGROUND — it ‘ EEE
FIBER OPTIC CABLE ROCK DEFTH 3.5 J
RETAIN AND PROTECT > BOREHOLE B37
£ N 678.851.67 .
EXISTING GRADE — 296,565.64
SURFACE ROCK =i
BOREHOLE 836
N 678,563.77
E 296,517.06 — BOREHOLE B39 BOREHOLE B11
ROCK DEPTH 4.0° N 678,815.37 N 5?3.4.1:1:134
PIT RUN GRAVEL REGUIRED BETWEEM STA 4:-';;_50 E 796,708.68 £ 796 370,20
AND 45+50 TO MAINTAIN 5 OF COVER ON NO ROCK ROCK DEPTH 1.58"
DETAIL SIDES OF PIPE ENCOLNTERED
SCALE: 1"=5.0 0-8 IN DEPTH
30+00 35+00 40400 45400 50+00 55400 SEALE 10w 10 M 000
HORIONTAL 1"=100.0° UM
2 O ) —_ ==
- STA S447B.77
4930 END OFf PIPE
B i KL = — = T 1 INYERTEL
4932.0
- STA S4{B3.74
4928 =} = ANGLE POINT f
THNVERT [EC s |
SEE NOTE 8 gl g '
EXISTING BOREH{LE - — FINISHED GRADE C=1 L 1=
4926 /" crouND N B42 ) “: " ’ wl |2 |3
PROFILE SEE DEJAL 7 1Y —BOREHO BOREHOLE gla [E
=y 836 Bt a9z g
BOREHDLE  — 1 — [ BOREHQLE S . |2
4324 BS1 ‘h 1 | e T \ 837 al |
", - — — T = e ST = s |g
-
4522 EDREHOLQ/" %'n
. it B8 = SR A%, °7h FoT FERETE o S Wi i & .b.,.é,
l— |—§3 Ll
E:-t o =
= | gl =g @

4920 = ! i W Eile A~
5 BEIR £ o ey e S e B S 4D
wi 1 | Lg a = oy

: ; v o]
4918 SLOPE j+0.10% ! : 5| @ ~L
= e — | Lol !_ e e E —
A 5442474 ‘e
VERT EL 4918.8 2
e F--_-'-""*"-—-—_____ st | gi %H ﬁ
fcmm— - y—- -1
4916 S / B e e e i ] = B = W OO sl I, A&, o s @y o A
STA 30400 - LINE INDIGATES ROCK —— YE =
INVERT EL 4916.5 WAS MOT [FOUND 0-8' ms —
ANGLE BOINT | W =

4914 | o D

| | | t =

60258 P

ADOCS WO,



ol - B 8 ? 6 ‘ 4 3 2 1 ?
REVISINNG
ROV [ SCRIPTICN WIE APPRIVT
1 |as BuiLT K [12/13/05]HL RUCKER
- / EMISTING MANHOLE
-~
Aol ~ GROUT IN FLOWLINE AND i
. - 1'-0° OF PIFE 4" PIPE SCH 40
. — ABANDON EXIST.SEWER PIPE / GALV STEEL
/ : 48" x 487 ACCESS COVER PER SPEC
' [=]
1 b D
b 3 7770 - | — PRECAST LD W/
' ACCESS COVER
/ H=20 LOADING
= EL 4825.5 _ = i
g - N 681.620.42 E %
] % £ ggs_am,m = H] fnn " M GROUND LEVEL EL 5824.5 | _?_ |—
|
™ REMOVE EXIST. CAP ON
8" LINE AND 12" STUS OUT AND CONNECT
CAP FOR NEW 12" SEWER PIPE L
FUTURE USE INVERT EL 4915.5 A
ULTRASONIC
SENSOR, LEVEL
2 ARD VOLUME
= 5 12" S‘ED_WER PIPE CONTROL
150'-0" LG
c Fa EL 49175 /7 i T T 1 aow_ | C
ok % e : ~ RESILUENT SEAT GATE VALVE
F-0" WD X 5'-07 LG X B THK—, W/ STANDOFF PIPE, COLLAR
STANDOFF COLLAR WITH W it
12" SEWER PIPE BxB - W2x W2 WHF . =}
16'-0" LG T[T cHECK VALVE, 2 PLACES
N B81,494.75 1BE-EINCY-1 AND 2
INVERT EL - E. 296, 345.45 2-0"_ —— 4" FLANGED DIP WITH COVER PLATE
4, :
b — INVERT EL @ |4 D
814,25 .
— 4 4" GATE VALVE 188—4#Nv—1 g
ot - W/STANDOFF PIPE, COLLAR AND LID b EL 4814.05
e | - 6" PVC PRESSURE SEWER PIPE e
SEE DWOS C—4, C-5 EROUT 10'-07 DIA RC BARREL SECTIONS
INVERT EL = il | A
4914.05 Q T e
-B 1BB-GINV-3 = 127 SEWER PIPE P
s
-,-' ~ LOWER BARREL SECTION AND BASE
& — |~ SLAB CAST INTEGRALLY
5 TR Ot 6" x 6" x 4" TEE i SEWAGE PUMP, 2 PLACES B
.-
5 2 ‘IT‘.: |~ HAND FORM GROUT SLOPE
J @ £ Wit \ E il AT 2" /12" ALL ARDUND
~ HAND FORM 1]
FLOWLINES EL 49070 1 & x ¥ REDUCER
Q N BB1,4B4.51 nl I— _H:'I“' ~ 3" DIP ELL
EXISTING 12 ;
ENOTING 12 E 296,367.27
j? e — PROVIDE OPENING THRU WALL N B U 1
™ APPROX 3-0° BELOW GRADE
— pupsery 18 @\ FOR POWER A CONTROL ELEVATIONS p—
17-0° L6 R s SECTION 4913.0 HIGH LEVEL FLOAT ALARM
SEE DETALL 4912.5 HIGH LEVEL ALARM
5 PL 49120 SECOND PUMP ON
- INVERT EL 4911.0 FIRST PUMP ON
4914.25 _LIFT STATION _ 4908.0 BOTH PUMPS OFF
— N €81,471.42 LTI
¢ 29834777 ENLARGED PLAN
PROFESSIONAL ENGINEER'S SEAL 0 CRAMG LY T (AANG M 17 APPROVALS AT 1 1S, DEPARTUINT
A INVERT EL ) \ NOT VALID UNLESS SIGNED AND 8912 ;Tﬁgé Mm: i a»ﬂmgéﬁm A
4814.35 — MERBLE. DATED BY LICENSEE. . x + baneed 0200174 T e G Tast Ensits 2
APPROX : 1 o T (YT
=5 2 mcz—@s il [ FEET F INEL SEWER UPGRADE o
DESIGH PHASE |OE DR_SCHIESS [ §
188-MARHOLE-2 0 v P GECKID AGE| /154 5
. e — CEARN _KJ KELLER 9-2-83 LIFT STATION PLAN AND SECTION ,!
SCMLE: 7= 17 N 1/15 APPROVED] DATE UECN ..;sﬁli-g_‘?sza gDai m:lﬁ",mag‘l 8 ||}Iv [EETa r(_fJ]
ALY Vi FELTASD il D C-6 | 5
3 o xmesroan |21 fae AR ROWLEY 217 04T 1 77 mT 0 2
8 7 I 6 t 4 3 I 2 1

A-8



e -y 8 | ‘ 4 3 2 1 | B
CiES
REV DESCRIPTION DATE KFFROVED
METAL TERMINAL BRACE COCRDINATE. NUMBER WL RuCK
SEE DETAIL TP 1 |AS BULT KuK  [12/13/95] 1 | servy
2 PLAGES
= 585.0' Y |
—— G 6" PRESSURE PIPFE  —yp— -N D
SEE DWG C-16 188-6INV-2
®\ INLET STRUCTURE
e O R Lolr fdr A P \& SEE DWG C-9
P
- “COORDINATE TABLE
g R - B - — —r——
TR i “m._‘l- NO. NERTH‘\NG EASTING DESGRIPD{J_\!_ —
Ul R , 1BB—6INV-1 1 |678,330, P.. SOIL EMBANKMENT |
T 2 : 2 |678,330.16 |205,655.16 | Pl SOIL EMBANKMENT =
iy \ ( | e /@ 3 |678,156.16 |296,250.16 | P.. SOIL_EMBANKMENT
: Y] [ i J 4 678,156 1. SOIL EVBANKMENT _
0 LB N == - - il 5 Pl SOIL EMBANKMENT
. e 1 I | | 1 & OIL_EMBANKMENT
6" PVC PRESSURE PIPE B (i T | 7 SOIL_EMBANKMENT
| 8
2 ! SEE DETAL o 5
1 i ' 2 LGS n
I : 12 295,608.45 | CORNER
7\: | B 3 |286,262.60 C
1 | I 14 295,721.66
H T H 15 296,189.68
—o—‘l ! ! ! S CUTORF COLLARS REQD 16 286,136.16 | NE CORNER OF STRUCT
i ! L SEE DETAIL
= " | TYP AT ALL
\\| B : ] PIPES THRU DIKES
: 1BB-TRANSFER  § K ] 2
i STRUCTURE -1 @ il &
i SEE DWG C-10 i @ =
SR 1 ~ 168- TRANSER
L= conc seuas pap H 1 STRUCTURE -2
st &@ ! i Ll s _LEGEND
E:PEPVB BYPASS 2 PLCS I o
/ r = -
METAL LNE BRACE | ! 8. PV BYPASS: PIPE PRI
SEE DETAIL (72 ) (1 1 N T P GRAITY PIPE
3 PLACES -1/ i
| TSR L e B
i O @;2%/@ SAND POCKET
. - COMC SPLASH PAD
L \_l [ T SEE DETAIL E ; a M ROCK AREA
] e
=] I
= 1
: PROFESSIONAL ENGINEER'S SEAL
— 1 NOT VALID UNLESS SIGNED AND
ﬁ—\_ DATED BY LICENSEE.
S THae
METAL CORMER BRACE
SEE DETAIL {4\ 6" PVC BYPASS PIPE I— 188 — QUTLET STRUCTURE — 1
. FOR SERVICE ROAD - S o 8 5
SEE DWG C-16 ; g
oA RS DEEY SEF DG W {78319 N EG:G 1 US. DEPARTWENT OF ERERGT|
" . US.
6" PVC PRESSURE PIPE A i T  ozovi7-a AE CINTRACT M e ] S0 poup oy A
HOS 2
PLAN STALE: 1°= 17 1K 100 INEL SEWER UPGRADE E
— DESIGN PHASE o
o 1" i -
R BYPASS PIPING AND LAGODON FLAN S
L Pl APPROVED] DATE o DR L wl weEm |
SR 178919 |1 g
1 3 C KINGSFORD| 2/1,/84 BRI C-7 Q
8 1 7 6 5 t 4 3 [ 1
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&' x 107-0" STAFF i
MPER:&B& 8o - —— - -- - g gy = %:_ DESCRPIION [ o | wrdas
ATTAGH AT & PLES 4 REMOVABLE SECTIONS WELDED STEEL GRATING Lia2 BUILT ik linfaze |
EQUAL SPACED I 8" TP 17=0" 17 % 4" MAxIMUM OPENING - McMASTER-CARR CAT. 85
1/4° DIA 304 88T PART NO. 6849765 OR APPROVED EQUAL ]
EXPANSION BOLTE MUST BUPPORT 750 PSFE  BEE NOTE | i
BOTTOM OF GAUGE
AT INVERT EL OF
PIPE &° PVC PIVOT PIPE
L | / SEE DHGE C-1B L
-
; EMBANKMENT MATERIAL FOR PIPE SUPPORT Ak
o £ I | | DIR/Pvs ADAPTER
W § N CHECK vALVE | o
2 188-BINCY-3
L J z EE
o = e s ») o |V
9 Ir = = _ _ = N &TT,10351
= -¢P {b _________________________________ Y] ‘? e T E 1%8,132.66
1
(4 6" INLET FIPE —/
\c-12/ H/ & BLUICE GATE —
188-&INSLUICE-%

&" INLET PIPE
K &" BLUICE GATE
188-6INSLUICE-1O

77 AIR/VACUM VALVE 188-2INRV-4
2" CLOSE NIPPLE

7" GATE VALVE 188-2INV-&

TAP [NTC &° PIPE

2° PUMPOUT NIPPLE § CAP 1 C
188-PUPOUT-1 3
45° FLANGED ELL N
— b -
EL 4935.0
=l=l=l=Il=1 =
F . T ﬂJErLLL1 AT 5 .
! | [T M\ ULl T T T
| : == N=I=0Y ==l = ¥
'; : ”LII! _li I$ 8 1 ’“'"_ — I = =" ] "\.'\ """" \ ." N ) ' e A e
E : hlJ T T T_b | =] ‘r\‘f-/ ....... e o
| | T Som - = RN
| | “ters ! R :
l | Tow TR QU :
i | SUPPORT &° C8 PIPE L/ S = i '%\\/4&{ o
. ! S i s | N\ o i
E ! ~Tg " 20" ELL E
! I BI=]=
.I I - LY
I I il
Y i ! S !
% | i
- i ]
1 I '~
| ; & FLANGED THRUST BLOCK
| i STRESL. PIFE W PROFESSIONAL ENGINEER'S SEAL see pETAL( S ) —
i i | NOT VALD UNLESS SIGNED AND €18
i 1' 1 DATED BY LICENSEE,
i ? \
RN ! PROF
|
|
5 : i PP s -y AN T b L
. | | . U e es
3 . |- e e NOTES s T INEL SEWER UPGRADE g
| i 1. GRATING SHALL BE INSTALLED BUCH THAT ACCESS TO THE OUTLET d DESIGN PHASE [0 3
EL 42210 L i i ool S e Sl ATR T LIHEL: VT RETIOAL OF THE P o — RN SR liaat] CUTLET STRUCTURE PLAN AND PROFILE g
SCALE: V7= 1" I 1/18° 5 [ CRNG G SHT. M.
oy I 2. GRAVEL SHALL BE FILLED TG BOTTOM OF PIPE IN PIPE SUPPORT AREA. TR s s i D 55 118923 |1 g
16923~ 1.0WG Deta: 11,/15,/84 3 C KINGSFORD (21,24 AR ROWLEY 2/11/94 [T 3/4%a1%.0" | c-11 =}
" H.J:\!II;IEL-SEW 8 Time: 1033 AL, I 7 ] 6 ] 5 ’ 4 3 I 2 I 1
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