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INTRODUCTION

The purpose of this Executive Summary is to highlight the results of the preliminary
report describing wastewater treatment and disposal alternatives available for the River
Rock County Water and Sewer District (RRCWSD). The Executive Summary and the
five chapters following applies to the Montana Ground Water Pollution Control System
(MGWPCS) permit number MTX000147 for discharging wastewater effluent to ground

water from the River Rock Subdivision. This report is organized into the following
chapters:

Executive Summary

Chapter 1: Introduction and Regulatory

Chapter 2: Planning Situation

Chapter 3: Existing Wastewater Treatment Facilities
Chapter 4: Development of Treatment System Alternatives
Chapter 5: Implementation Pian

APPROACH TO ALTERNATIVES CONSIDERED

In order to provide wastewater treatment that satisfies the MGWPCS permit, RRCWSD
will need to upgrade their existing facilities or find another effluent disposal method. The
alternatives considered for the RRCWSD included options for continuing to treat the
wastewater at the existing site and discharging into the existing IP cells and options for
treating and/or disposing of the wastewater at other locations, such as using the effluent

at a nearby land application site or sending wastewater to the City of Beigrade for
treatment.

For the alternatives considered that utilize the existing site, River Rock's MGWPCS
permit contains two discharge limits that define the alternatives available. These two
limits are nitrate (the system is effectively required to produce effluent with less than
10.3 mg/} of total nitrate as N at the monitoring wells) and E. coli (the system is not
allowed to have a detection of E. coli at the monitoring wells).

1
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The nitrate limit will require a level of treatment beyond what a standard lagoon system
is able to provide. Therefore, the alternatives considered included either upgrading the
lagoon system with additional treatment steps or replacing the lagoon system with a
different type of treatment system that is capable of removing nitrogen.

The E. coli limit will require the treatment system to include a membrane filter in order to
provide an absolute barrier for E. coli. The membrane filter would be an ultrafilter that
has nominal pore sizes that are smaller than the size of an E. coli bacteria. In addition, a

backup ultraviolet light (UV) disinfection system will be included in the design just as a
precaution.

In addition to the constraints of the pemmit limits described above, the selected
alternative must be able to meet the compliance schedule contained in the permit. For
the alternatives that utilize the existing site, all of the factors that affect schedule will be
under the control of the District and therefore have a much higher probability of meeting
the schedule. For the alternatives that will require coordination with other entities, there
would be several important issues that would need to be resolved quickly in order to
meet the compliance schedule. The compliance schedule is summarized as follows:

e 1. Secure funding and submit report to DEQ outlining funding resources by
August 15, 2011.
¢ 2. Submit plans and specifications to DEQ by July 15, 2012.

¢ 3. Receive approval by DEQ for plans and specifications by December 1, 2012.
¢ 4 System fully operational by October 1, 2013.

While facility upgrade considerations must ensure the wastewater effluent quality for the
RRCWSD is within permit limits, maintaining affordability for the wastewater users is
also of primary concern. The alternatives chosen for discussion are tailored to the
wastewater facility based on its size, type of users, available technologies, property
availability, proximity to other facilities, and effluent disposal availability.

TREATMENT SYSTEM ALTERNATIVES

The following alternatives were reviewed with the constraints noted above, and briefly
highlighted as to their major benefits and/or drawbacks.

No Action

Send Wastewater to the City of Belgrade

Land Application of Effluent

Lagoon Upgrades

Activated Sludge (Earthen Basin or Oxidation Ditch)
Membrane Bio Reactor (MBR)

DO AWM
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No Action

A no action alternative is listed, but is not feasible given the groundwater discharge
permit requirements and the existing wastewater facility inability to produce adequate
effluent. At a point in the near future, without voluntary action by the RRCWSD, the
situation would produce a violation of the permit and become actionable by MDEQ.

Send Wastewater to the City of Belgrade

The nearest feasible public sewer system connection to the RRCWSD is owned by the
City of Belgrade. Existing City of Belgrade sewer main infrastructure is located
approximately 2 miles from the existing RRCWSD wastewater treatment site near the
intersection of Jackrabbit Lane and Amsterdam Road. Figure 4-1 shows the alternative
pipeline routes that were evaluated. This alternative would seek to make use of existing
City of Belgrade sewer infrastructure including their collection system and wastewater
treatment facility. A sewer connection concept would require a new lift station and new

forcemain piping to convey the RRCWSD wastewater east to the existing City of
Belgrade facilities.

This connection option is attractive because RRCWSD would discharge raw sewage to
the City of Belgrade and would no longer be treating and disposing of wastewater. That
convenience is accompanied by some complex hurdles related to the City of Belgrade
wastewater treatment capacity, cost of connection (which would likely be addressed by
impact fees), consideration of annexation to the City of Belgrade, long-term user rate
predictions, and the need for rights of way and easements for a forcemain pipeline. If
this option were selected, such questions will require extensive effort that would unlikely
be solved in the near term. In order to address some of the questions, it is expected that
the City of Belgrade will undergo a process to reconcile growth planning efforts and
wastewater facility planning for the future. At the time of this preliminary study, it
appears that the RRCWSD and the City of Belgrade would be best served in working
together in the long term to anticipate the infrastructure needs of the area regardless of
how the RRCWSD decides address their wastewater treatment and disposal.

Based on the uncertainty of the sewer connection negotiation with the City of Belgrade
and in the interest of satisfying the schedule included in the RRCWSD groundwater
discharge permit, this option was not selected as the recommended alternative.

Land Application of Effluent

Land application in the form of spray irrigation is an effective way to beneficially use
wastewater effluent to irrigate crops, pasture land, golf courses, and/or open space
areas under appropriate treatment conditions and access restrictions. Three potential
irrigation sites within a reasonable proximity to the RRCWSD that are owned by the
State of Montana were evaluated for spray irrigation viability. These sites are shown on
Figure 4-2. Two of the three sites currently operate center pivots on agricultural land
and the third would require new irrigation equipment along with initiation of agricultural
crop operation. Each of the sites would require a storage reservoir to store the treated
effluent during the irrigation off season. Treated effluent can only be spray irrigated to
match plant uptake of water and nutrients during the growing season.

3
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Upon consideration of the three sites, it became apparent that only one of the sites
would be a reasonable option for the RRCWSD. That site is located just over 1 mile
northwest of the RRCWSD. It is the closest potential disposal site that is currently used
for agricultural crop production and is irrigated. In addition, there is an existing 20-acre
parcel that is owned by Gallatin County located between the disposal site and the
RRCWSD facilities. This parcel was used as a gravel pit by the County for many years,
but is now reclaimed and is expected to be sold in 2010. The combination of the
preferred disposal and reservoir sites appears to provide a practical option for spray
irrigation of the RRCWSD treated wastewater effluent.

This option would also encounter long-term negotiation challenges to purchase or lease
property to store and dispose of treated effluent. It is expected that the Gallatin County
parcel would be purchased and the State of Montana agricultural land would be leased
for irrigation for at least 20 years. Both of those agencies are bound to follow purchase
and lease processes which may be time consuming and somewhat unpredictable at the
time of this preliminary study. Each of these purchase and lease processes would need
to be independently successful for the spray irrigation option to work out. In addition to
that, there would need to be lift stations and forcemains to move treated effluent from
the RRCWSD treatment facility to the storage reservoir and spray irrigation sites. Rights

of way and easements would need to be in place for location of the forcemain
connection pipelines.

There are other challenges to this option that are related to public interaction with the
storage reservoir and spray irrigation site. Each of these facilities could be viewed as a
negative by the neighbors even with proper setbacks and security measures along with
public education about the safety of land application of treated wastewater effluent.
Trading the existing ground water discharge for spray irrigation may be viewed by some
as moving the wastewater issues from one location to another.

Based on the uncertainty of purchase and lease of required land, a potential long time-

line, and public perception challenges, this alternative was not selected as the
recommended alternative.

Lagoon Upgrades

The lagoon upgrade alternative considered using the existing RRCWSD wastewater
treatment infrastructure with the necessary upgrades to achieve permit compliance (see
Figure 4-6). While initially this might have been thought to be the most cost competitive
alternative, the instantaneous "non-detect’ E. coli discharge limit in the MGWPCS
permit for the monitoring wells just downstrem of the discharge requires additional
levels of protection to insure permit compliance. For the purposes of this report, the
method of removing E. coli would be a tertiary membrane filtration unit coupled with
ultraviolet disinfection. The cost of these levels of protection makes the capital cost of
this alternative more than other equivalent options, while providing no real advantages.

Based on the analysis of the practical efficiency of lagoon upgrades and the resulting
high cost, this alternative was not selected as the recommended alternative.

4
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Activated Sludge (Oxidation Ditch or Earthen Basin)

An activated sludge alternative would effectively convert the existing RRCWSD lagoons
into a mechanical plant providing a great benefit in reducing the physical footprint size
of the required plant along with provision for improved treatment (see Figure 4-7). This
alternative would easily meet the total nitrogen reguirements but due to the strict
requirements on instantaneous E. coli contained in the MGWPCS permit, also requires
additional levels of protection be included in this alternative. This alternative would also
need a tertiary treatment membrane filtration unit coupled with ultraviolet disinfection.
The result is, again, that while an effective and reliable design is available, the cost of
treatment causes this alternative to be more expensive than other alternatives.

Based on the high cost compared to other solutions to wastewater treatment at the
RRCWSD, this alternative was not selected as the recommended alternative.

Membrane Bio Reactor

This alternative takes advantage of newer technology advances in mechanical plants
which results in providing the higher level of treatment required with fewer unit
processes (see Figure 4-8). This alternative also aliows for implementation while
keeping the existing facility in operation greatly reducing any upsets during construction
and startup. After startup, the existing lagoon cells would continue to be utilized; one as
a sludge storage pond and the other as an emergency effluent storage pond. For this
type of plant, cost competitive bids for the membrane equipment are usually obtained
through a pre-selection process which allows the design to focus around one system.
This alternative will allow the ability to have side by side treatment trains, providing the
ability to expand the system sizing as the effluent flowrates expand, for whatever
reason. This alternative provides the greatest flexibility, the lowest capital and present
worth cost, and is the best fit for achieving the permit limits due to the technology
benefits of utilizing an ultrafiltration system as an integral part of the activated sludge
process. Therefore, this is the recommended alternative.

PROJECT PHASING

Average current flowrates are significantly less than the full MGWPCS permitted flow of
0.374 MGD and since it is desired to retain the full 6.374 MGD permit rating, the project
is being approached in two phases. Under the first phase, the project will provide for
treatment capability of an average daily flow of 0.2 MGD. This will satisfy the existing
population while still providing for moderate growth or flow fluctuation of approximately
15%. A second phase, if needed, would expand the system design to achieve the full
0.374 MGD capability. This approach will fully allow RRCWSD to satisfy the new
MGWPCS permit limits at current population levels at a lower cost and only expand in
the future if expansion of the wastewater service area is required.
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CAPITAL COSTS

Capital costs for Phase 1 for each of Alternatives C2-C6 are shown in Table 1-1.

TABLE 11
SUMMARY OF TREATMENT ALTERNATIVE COST ESTIMATES
Alternative Cost Estimate

Alt C2: Send Wastewater to the City of Belgrade $3.4 MM
Alt C3: Land Application of Effluent $2.5 MM
Alt C4; Lagoon Upgrades $2.8 MM
Alt C5: Activated Sludge (Earthen Basin or Oxidation Ditch) $4.3 MM
Alt C6: Membrane Bio Reactor (MBR) $2.5 MM

Present worth costs for Phase 1 are shown in Table 1-2.

TABLE 1-2
PRESENT WORTH COST COMPARISON
Total
Alternative Capital Cost (0] ngils?&M O&Tvz:f: G Present
Worth
C2 - Send WW to Belgrade $3.47 MM $44 K $0.55 MM $4.02 MM
C3 - Land Applications $3.55 MM $327 K $4.09 MM $7.63 MM
C4 — Lagoon Upgrades $4.02 MM $144 K $1.79 MM $5.81 MM
C5 - Oxidation Ditch with
Nitrification and Denitrification ALY LS Ll CrZB i
C6 — Packaged Membrane Plant $4.90 MM $129K $1.61 MM $6.50 MM

PROJECT IMPLEMENTATION

Project Implementation is proposed to meet the following schedule.

Phase 1

August 2010 Begin Engineering Design for Phase 1
Feb 2011 Bidding

April 2011 Begin Construction

March 2012 Complete Construction

Phase 2

At such time as the effluent flows reach an average daily flow of 0.19 MGD or if
RRCWSD wants to consider expansion of service area, Phase 2 of the project would
include adding treatment trains to accommodate the anticipated growth. Phase 1 would
be designed to allow for expansion without disruption to the existing system.

6
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CHAPTER1
INTRODUCTION AND REGULATORY REQUIREMENTS

1.1 OBJECTIVE OF THIS REPORT

The objective of this report is to provide the River Rock County Water and Sewer
District (RRCWSD} with the necessary information for deciding on improvements to the
River Rock wastewater treatment facility (WWTF). This report will analyze treatment
options available and establish a recommended course of action to meet the needs of
the River Rock Subdivision and the requirements of State and Federal regulations.

1.2 REPORT ORGANIZATION

This report is organized into five chapters which includes the following:

Chapter 1: Introduction and Regulatory Requirements

Chapter 2: Planning Situation

Chapter 3: Existing Wastewater Treatment Facilities

Chapter 4: Development of Treatment System Alternatives
Chapter 5: Recommended Alternative and Implementation Plan

Chapters 1 through 4 address Circular DEQ 2, Chapter 10 requirements for Facility
Plans. Chapter 5 presents the recommended alternative based on screening
parameters and also includes an implementation plan.

13 BACKGROUND AND SCOPE

The RRCWSD was recently issued a new MGWPCS permit which became effective
April 1, 2010. The permit and Statement of Basis are included in Appendix A. This
permit introduced new compliance requirements and deadlines for the RRCWSD. While
the original subdivision approval included a clause to maintain acreage (lease or
owned) for spray irrigation as a fallback measure, that requirement was removed in
approximately 2003 as reported in the Statement of Basis and the subdivision no longer
owns or leases land suitable for spray irrigation. The requirement was removed by
Montana DEQ (MDEQ) in exchange for having the RRCWSD submit a voluntary
application for a MGWPCS pemit. Since then, monitoring wells downgradient of the
facility have shown elevated nitrate levels exceeding the DEQ-7 human health standard
resulting in a violation of the Moritana Water Quality Act. Consequently, the MGWPCS
permit became mandatory, rather than voluntary.

This report will review options for the RRCWSD to bring the wastewater treatment
facility into compliance with the new permit requirements. These options include various
treatment technologies that could be implemented for improved wastewater treatment;
connection to the City of Belgrade wastewater system, and evaluation of the original
fallback plan of spray irrigation.

1-1
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14 DISCHARGE PERMIT

The River Rock Subdivision is located 10 miles northwest of Bozeman, adjacent to
Interstate 80 on the west side of Belgrade (see Figure 1-1). The wastewater treatment
facility discharges its effluent to groundwater by infiltration via up to 8
infiltration/percolation (IP) beds.

The current MGWPCS permit is effective from April 1, 2010 till March 31, 2015. It
includes effluent limits for facility discharge before it is disposed of in the IP beds, as
well as ground water compliance limits, some of which apply at the sampling wells while
others apply at the end of the mixing zone. The permit grants a mixing zone of 400 feet
downgradient of the IP beds or generally north of the facility (see Attachment 4 to the
Statement of Basis). The most important requirements are those including limits on total
nitrogen, nitrate, BODs, and E. coli bacteria as discussed below.

141 Wastewater Effluent Requirements

The numeric effluent limits for Outfall 001 apply to effluent from the aerated lagoons
before it is deposited in the IP ponds. Table 1-1 lists Outfall 001 effluent limits.

TABLE 141
OUTFALL 001 EFFLUENT LIMITS
Parameter Effluent Limits {units as noted)
BOD4 85% Removal
pH 6.0-9.0 s.u.
Total Inorganic Nitrogen as N 91.1 Ibs/day
Effluent Flow Rate 0.374 mgd

The discharge permit also includes limits that apply at the end of the 400-foot mixing
zone. However, monitoring wells MW-1 and MW-2 are located only about 50 feet north
of the northern most IP bed. Therefore, limits for nitrate as given in Table 1-2 below are
back calculated for the end of the mixing zone. E. coli limits are based on actual

presence or absence of the bacteria and are not back calculated to the end of the
mixing zone.

TABLE 1-2
MONITORING WELLS MW-1 & MW-2 EFFLUENT LIMITS
Parameter Effluent Limits (units as noted)
E. coli Less than 1 ¢fu/100 mL
Nitrate as N 10.3 mgilL

1-2
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1.4.2 Wastewater Monitoring Requirements
1.4.2.1 Influent

Influent monitoring of BOD:s is required to allow for the calculation of the overall percent
reduction of BODs through the facility as required by the permit (see Table 1-1). Data
included in the Statement of Basis indicated at least four samples where monthly testing
revealed this minimum removal rate had not been satisfied. Therefore, any alternative

put forward must also provide the means to improve BODs removal to satisfy permit
requirements.

1422 Effluent

In addition to the parameters given by the permit limits, Table 3 of the permit lists a
number of parameters to be sampled for in the effluent from the aerated lagoon. These
include chloride, additional species of nitrogen, phosphorous, oil and grease, and a

number of metals among others.
1.4.2.3 Groundwater

Table 1-3 lists groundwater monitoring parameters and sample frequency. The
parameters apply to all four monitoring wells with varying reporting periods as shown.

TABLE 1-3
GROUNDWATER MONITORING REQUIREMENTS
Parameter’ Frequency Sample Type
Static Water Level Monthly/Quarterly? Instantaneous
E-coli organisms/100 m| Monthly/Quarterly? Grab
Nitrate as N, mg/L Monthly/Quarterly? Grab
Ammonia as N, mg/L Monthly/Quarterly’ Grab
Chloride, mg/L Monthly/Quarterly? Grab

1. These parameters apply to all four monitoring wells
2. Monthly for MW-1 and MW-2 and quarterly for MW-3 and MW-4.

Monitoring Wells MW-1 and MW-2 were constructed in 1999 for monitoring the shallow
ground water immediately downgradient of Outfall 001. These two wells have a monthly
monitoring reporting period. Wells MW-3 and MW-4 were added in 1999 and 2008,
respectively, to monitor groundwater upgradient of Outfali 001. While Wells MW-3 and
MW-4 have no E. coli and nitrate compliance limits, they are included as additional self-
monitoring parameters with a quarterly reporting period. These additional monitoring
requirements are required of all four monitoring wells.

1.4.3 Compliance Schedule

In addition to the above effluent limits, the permit has also established a compliance
schedule which delays the effective date for meeting the discharge limits for BODs, total
inorganic nitrogen, and E. coli bacteria. This allows the RRCWSD to plan and
implement facility improvements that will bring it into compliance with the permit limits.
The schedule also provides a means to track project progress as well as a final project

1-3
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completion date. With just over two years to deliver a package to MDEQ, it will require
selecting an alternative in the next twelve months to allow roughly twelve months to
complete a design for the selected alternative. Once MDEQ has approved plans and
specifications by December 1, 2012, it will allow a full year for system construction and

startup to meet the October 1, 2013 deadline contained in the MGWPCS permit (see
Table 1-4).

TABLE 14
COMPLIANCE SCHEDULE

Parameter Secure Funding Submit Plans and | Receive Approval | System Fully

and submit Specs to DEQ by DEQ for Plans | Operational

Report to DEQ and Specs

outlining funding

sources
CBOD; August 15, 2011 July 15, 2012 December 1, 2012 | October 1, 2013
Total Inorganic | August 15, 2011 July 15, 2012 December 1, 2012 | October 1, 2013
Nitrogen
E. coli Bacteria August 15, 2011 July 15, 2012 Decemnber 1, 2012 | October 1, 2013

1.44 Non-Degradation Limits

As discussed in the Statement of Basis, the wastewater discharge was approved prior
to the enactment of the non-degradation rules. Therefore, this discharge is not
considered a new or increased source under Montana ARM rules. As such, the primary
effluent limits in Tables 1-1 and 1-2 are based on DEQ-7 Numeric Water Quality
Standards, which are limited to total inorganic nitrogen and E. coli.
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CHAPTER 2
PLANNING SITUATION

2.1 PLANNING AREA

The planning area for this report is equal to the wastewater service area and is limited
to the River Rock Subdivision (see Figure 1-1). The subdivision is fully built out and
includes 1,192 single family residences, some commercial businesses and a school. As
the River Rock Subdivision developments are essentially complete, no additional
wastewater flow into the WWTF is expected. The only way to increase flows to the
facility would be connection of surrounding properties to the RRCWSD sewer system.
The RRCWSD would need to expand the wastewater service area beyond the current
boundaries and develop a system that would provide the financial means to expand or
upgrade the facility as necessary when flows increase.

2.2 PLANNING PERIOD

The planning period of 25 years is assumed but with full build-out currently complete
and with average discharge flows at less than 50 percent of design flows, there is not
expected to be any significant flow increase over the course of the planning period.
After 25 years, the most likely increase over the current flowrate would come only as a
result of expansion of the planning area and wastewater service area.

2.3 POPULATION

The River Rock Subdivision includes 1,192 single family residences. According to the
2000 Census, the average number of residents per household for Gallatin County as a
whole is 2.3, Bozeman is at 2.4, and Belgrade has an average of 2.6 residents per
household. For planning purposes, it was assumed that the average number of
residents in the River Rock Subdivision is currently 2.6 persons for each of the 1,192
residences. As mentioned previously, the Subdivision is fully built out and barring
expansion of the service area, an increase in the population served by the wastewater
facilities is not anticipated. Therefore, a design population of 3,100 was used in the
development of treatment alternatives.

2.4 WASTEWATER FLOWS AND LOADING

241 Existing Flows

A new effluent flow meter was installed at the RRCWSD wastewater treatment facility in
April of 2008. Figure 2-1 shows effluent flows for 2009. A small set of data was
excluded because recorded flows suggested faulty readings. No explanation is known
for the cause of the erratic readings but the data is otherwise very consistent on a day
to day basis. The average flow during this 2009 period was approximately 111 gpm or
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160,000 gpd. Effluent flows during the summer months were lower, presumably due to
higher evaporation rates. Winter effluent flows may be more representative of influent
flows and averaged at 170,000 gpd. The peak day flow recorded in 2009 was

approximately 212,000 gpd and occurred twice in 2009. The design flow rate for the
existing WWTF is 374,000 gpd.

Average Effluent Flow (USG/min}
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FIGURE 2-1 EFFLUENT FLOW FOR 2009

2.4.2 Projected Flows

With full build-out nearly complete, no increase is expected in flows; however for
planning purposes, a flow of 0.374 mgd is used in accordance with the discharge permit
which lists 0.374 mgd as the design flowrate. For the purpose of alternative evaluation
the project was broken into two phases where the phase 1 design would be based on

an average day flow of 0.2 mgd, and the phase 2 design would provide treatment for the
full 0.374 mgd flow.

With an average daily design flow of 0.374 mgd (260 gpm), Circular DEQ-2 provides
criteria for establishing peak hour flow for equipment size. Given a population of 3,100,
a peaking factor of 3.5 is used to determine the peak hour flow of 1.31 mgd (910 gpm).
DEQ Circulars do not provide specific guidance on determining a peak month flow but
Metcalf and Eddy provide a peak month peaking factor of 1.2 resulting in a 0.45 mgd
(312 gpm) peak month flow for design purposes.

Minute by minute effluent flow data is also available from the effluent flowmeter installed
in April, 2008. This data was used to develop wet weather and dry weather diurnal
curves for a 24 hour period. These diurnal curves reveal ratios of maximum flow to
minimum flow of 1.1 or less. The data from the effluent flowmeter is likely dampened by
a flow equalizing effect of the lagoons and minimum and maximum influent flows appear
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less extreme. Because of this dampening effect, the peaking factor was not developed

from the flowmeter readings, and instead Circular DEQ-2 and Metcalf and Eddy factors
were conservatively used.

243 Existing BOD and TSS Loading

Influent samples were routinely taken and BOD and TSS loading for 2009 are shown in
Figure 2-2.
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FIGURE 2-2 INFLUENT BOD AND TSS CONCENTRATIONS FOR 2009

Using the population estimate of 3,100 people, BOD and TSS per capita loading rates
are shown below. The average influent BOD concentration for 2009 was 325 mg/L and
the average TSS influent concentration was 315 mg/L. Additionally, the winter average
effluent flowrate of 170,000 gallons per day is used to calculate the per capita loading.
Each per capita rate is calculated according to the following equation:

Per capita BOD loading = 0.149 Ibs BOD/capita/day
Per capita TSS loading = 0.144 |bs TSS/capita/day

2.44 Projected BOD and TSS Loading

The current loading rates were compared to traditional design values in the literature.
Metcalf and Eddy (4™ Ed.) provide a typical range of 0.11 to 0.265 lbs/capita/day for
BOD and 0.132 to 0.331 Ibs/capita/day for TSS. Existing per capita loading rates are at
the low end of the typical range. It is not clear why these numbers are low but could be
a result of River Rock having lower population density than the assumed 2.6 per
residence. For design purposes, the upper quartile range of each of the Metcalf and
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Eddy ranges will be used as a conservative approach. Values of 0.22 and 0.25
Ibs/capita/day for BOD and TSS, respectively, will be used to calculate design loads.

Current average concentrations for BOD and TSS are 325 mg/l and 315 mg/,
respectively. Maximum month concentrations measured in May 2009 and January 2010
were 425 mg/L and 473 mg/L or 603 and 671 Ibs/day, respectively. The proposed BOD
design average loading of 682 Ibs/day still is in excess of the January 2010 loading of
671 Ibs/day. A maximum month peaking factor of 1.44 was applied to BOD and TSS
loads. See Table 2-3 for a summary of the design loads.

2.4.5 Ammonia and Nitrogen Loading

Influent data was also reviewed for ammonia and total nitrogen. This data was used to
confirm the influent design criteria for the alternatives analysis. All available data was
analyzed from years 2003 through 2010. The older data was used because during the
latter years, data was not available for some of the parameters. The influent and effluent
loading for the nitrogen species are shown in Table 2-1. It shows approximately 42
percent of the ammonia in the effluent is converted to other species before it enters the
IP beds. Similarly, approximately 37 percent of the TKN is removed across the lagoons.
The nitrate + nitrite concentration leaving the lagoons is relatively low but is elevated at
the monitoring wells probably due to the ammonia converting to nitrate in the ground.

TABLE 2-1
2003 — 2010 SAMPLING RESULTS FOR SEVERAL NITROGEN SPECIES
Sample Influent (mg/L) Effluent {mg/L) Well #1 (mg/L)
Ammonia-N 38 20.7 0.56
Nitrate + Nitrite-N 0.8 38 8.9
TKN 46.1 325 1.6

2.5 DESIGN CRITERIA

The design criteria presented here will be used for developing treatment alternatives for
the River Rock WWTF. BOD and TSS loads are conservative estimates based on a
design population of 3,100 and the upper end of typical values given in the literature.
These design values exceed current loading. TKN and TP loading rates were based on
typical values given in the literature and verified with existing influent data where
available. Table 2-2 lists peaking factors for flow and loading and Table 2-3 lists loading
rates for current and design flows.
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TABLE 2-2
FLOW AND LOADING

Parameter Maximum Month Peak Day Peak Hour
Flow 1.2 1.5 b
BOD 1.44 - -
TSS 1.44 - -
TKN 1.44 - =
TP 1.36 - -

TABLE 2-3
FLOW AND LOADING
Per Capita
Parameter Loading Loading (Ibs/day) Concentration {mg/L)
{Ibs/day)
Average Maximum Average Maximum
Month Month
Flow (mgd) -- 374,000 450,000 374,000 450,000

BOD 0.22 682 990 220 264

TS8S 0.25 775 1,125 250 300

TKN 0.032 89 143 32 38

TP 0.008 25 34 8 9
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CHAPTER 3
EXISTING WASTEWATER TREATMENT FACILITY

3.1 DESCRIPTION OF EXISTING TREATMENT SYSTEM

For the purpose of this summary, the description of the existing system only includes
the wastewater treatment process and does not include any of the collection system
infrastructure. The controls and blower equipment for this treatment system are located
in a Blower Building located just to the southeast of Cell No. 1. See Figure 3-1 for an
existing site plan with equipment call-outs as noted. Raw sewage is pumped through a
lift station just outside the Blower Building where it passes through a valve vault and is
pumped in a 6-inch pipe to the lagoons. The treatment system is composed of three
lagoon cells. The first two lagoon cells are lined and aerated and are operated in series.
The third lagoon cell is not lined and can either be operated as a facultative lagoon cell
or as an infiltration/percolation (IP) bed. Once the wastewater has been treated in the
two aerated lagoons, it is discharged into either the third lagoon cell or into one of seven
smaller IP beds. Record Drawings for the existing wastewater treatment facility are
included in Appendix B.

3.1.1 Blower Building and Blowers

There are two blowers located in the Blower Building which provides compressed air
delivery to lagoon Cell 1 and Cell 2. The discharge from the blower building is initially an
8-inch line which reduces in size to a 6-inch as it runs to Cell 1 and finally reduces down
to a 3-inch at its furthest point at Cell 2.

31.2 Lagoons

Aeration is provided to Cells 1 and 2 through five laterals per cell, each with five Helixor
aeration devices located approximately 36 feet on center. Lateral spacing is 45 feet
between adjacent laterals and 20 feet between laterals near the cell dike toe and
closest lateral. Both cells are 13 feet deep with a sidewater depth of approximately 11
feet. Cells 1 and 2 are lined with Hypalon Liner to prevent leakage. Bottom dimensions
of both cells are approximately 220 feet by 180 feet with 3 : 1 side slopes holding
approximately 4,520,000 galions if operated with two feet of freeboard. With both cells
this totals 9,040,000 gallons which represents 25 days of HRT.

Although, normally operated in series, each of the two aerated cells can also flow
directly into Cell No. 3 which as mentioned previously is an unlined cell which can
function as an un-aerated lagoon or during the winter months as an IP cell. Normal
summer time operation would be to flow through Cell No. 1, through Cell No. 2 and exit
Cell No. 2 and then flow into one of the seven IP cells. Cell No. 3 is approximately 80
feet by 530 feet with a total depth of 13.5 feet. At side slopes of 3 to 1, it will have a
capacity of approximately 5,900,000 gallons.
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3.1.3 Effluent Fiow NMeter

An effluent flowmeter was installed in April 2008. This meter is located on the outlet of
the aeration cells and prior to the IP beds. No other details on the meter were available

but presumably it can be used in place or relocated to serve the various alternatives that
will be considered.

3.1.4 Infiltration/Percolation Beds

Seven identically sized IP beds with their long axis running east to west are located
immediately west of Cell 3. Each of these beds has an inlet pipe on its east end allowing
effluent to enter the cell and percolate into the ground. The configuration of the IP beds
is shown on Figure 3-1. No design information on infiitration rates was noted in any of
the documents obtained for review. It is expected that the IP beds will continue to serve
as the disposal method following any recommended improved treatment process.

3.1.5 System Capacity

As identified in the Statement of Basis, the system was originally designed for a 0.374
mgd maximum flowrate. This design rate was likely reached by calculating the expected
population at full build-out times 100 gallons/capita/day. With Cells 1 and 2 operating in
series, the 0.374 mgd rate provides approximately a 20 day HRT. At the current
average flowrate of 0.17 mgd, the system is actually achieving approximately 55 days of
HRT. Circular DEQ-2 requires a minimum 20-day HRT for aerated lagoons. The existing
lagoon system has excess capacity with respect to the DEQ-2 requirement.
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CHAPTER 4
DEVELOPMENT OF TREATMENT SYSTEM ALTERNATIVES

4.1 TREATMENT SYSTEM ALTERNATIVES

In order to provide wastewater treatment that satisfies the requirements of Montana
Ground Water Pollution Control System (MGWPCS) permit MTX000147 for discharging
wastewater effluent to ground water, the River Rock County Water & Sewer District
(RRCWSD) will need to upgrade their existing facilities. There are a wide range of
potential solutions to treat wastewater which will meet pemit requirements and fit the
practical needs of the RRCWSD. A no-action alternative is also discussed in this report

for the purpose of comparing it to the other potential solutions. Alternatives considered
in this report include:

Alternative C1: No Action

Alternative C2: Send Wastewater to the City of Belgrade
Alternative C3: Land Application of Effluent

Alternative C4: Lagoon Upgrades

Alternative C5: Activated Sludge (Earthen Basin or Oxidation Ditch)
Alternative C6: Membrane Bio Reactor (MBR)

ok wN~

Alternatives 3 through 6 all include a sludge management component. Lagoon
operations of Alternatives C3 and C4 would allow for sludge settling and storage in the
lagoon. Periodical removal of sludge would be necessary as determined by sludge
depth measurements with typical removal intervals ranging from five to ten years.
Sludge management for Alternatives C5 and C6 are discussed below.

411 Approach to Alternatives Considered

Facility upgrade considerations must ensure that the new facilities are adequate to meet
discharge permit requirements, are economically viable, and will be functional for many
years into the future. In order to avoid large increases in sewer rates, facility
improvements must be cost effective. The alternatives chosen for discussion are
tailored to the River Rock Subdivision based on its size, type of users, available
technologies, property availability, proximity to other facilities, and effluent disposal
availability. Considerations of the relevant alternatives included providing safe, time-
sensitive, practical, innovative, and economical facilities.

4.2 SLUDGE MANAGEMENT

Alternatives C5 and C6 do not require the existing lagoons for wastewater treatment
and instead propose to use one of them for sludge stabilization, reduction, and storage.
Based on typical long-term sludge reduction calculations, the annual sludge production
will be approximately 300,000 gallons. As mentioned in Chapter 3, the volume of
existing lagoons is about 4.5 million gallons, resulting in an approximate sludge removal
interval of 15 years.
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In order to reduce odor formation by the stored sludge, the basin would be aerated. One
option wouid be to retain the existing aeration system, which uses submerged diffusers
that introduce air from the bottom. This may not be desirable, as the aeration would also
mix the sludge. Another option would be a mechanical surface aerator that continuously
turns over the top layer of the sludge creating an aerobic cap that would reduce odors
without mixing the settled sludge. Anaerobic conditions would be maintained at the
bottom, which are generally better suited to sludge stabilization and reduction. These
continued processes would potentially serve to reduce sludge volume sufficiently to
increase the sludge removal interval to 20 or more years.

Sludge would be removed by a contractor specializing in sludge removal. Removal is
possible without taking the cell out of service by dredging sludge from the pond bottom.
Sludge would then be dewatered with a mobile belt filter press, and disposed either at a
landfili or by land application. Both disposal methods require the sludge to be tested for
nutrients and metals and to pass certain standards. Landfills generally require that the
sludge passes a paint filter test, however, coordination with the accepting landfill would
be necessary to ensure all local requirements are fulfilled. Land application is subject to
40 CFR 503 regulations and the Montana General Permit for disposal of sewage
sludge. The General Permit contains application requirements for land application, as
well as testing and reporting requirement.

4.3 ALTERNATIVE C1: NO ACTION

A no-action alternative for the RRCWSD would put the wastewater facility in violation of
the recently issued MGWPCS pemnit based on the existing treatment facility
performance. The permit allows for adequate time to complete improvements to the
wastewater facility, but will require measured actions to be taken in order to meet
compliance milestones. Specifically, the permit requires the facility have an 85%
removal of BODs, pH of 6.0-9.0, and Total Nitrogen as N of 91.1 Ib/day with an effluent
flow rate of 374,000 gallons per day maximum flow. In addition to the effluent limits,
specific groundwater compliance limits will be <1 organism/100mL E-coli and 10.3 mg/L
Nitrate as N in monitoring wells MW-1 and MW-2 which are located on the northern
boundary of the treatment facility property just downstream of the discharge. Based on
effluent data from the existing wastewater treatment system, the limits will not be met
without treatment facility improvements.

In addition to the MGWPCS discharge permit requirements, there are legal actions
against the RRCWSD by neighboring property owners with accusations of pollution to
their drinking water supplies. The legal arguments have not yet been decided to
determine any fault on the part of the RRCWSD, but the no-action alternative would not
contribute to a resolution of the legal matters facing the RRCWSD. Therefore, the no-
action alternative is not a realistic solution and will not be considered further.
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4.4 ALTERNATIVE C2: SEND WASTEWATER TO BELGRADE

The City of Belgrade, Montana wastewater treatment facility is located approximately
3.10 miles northeast of the RRCWSD wastewater facilty. The City's wastewater
treatment facility is situated on property owned by the State of Montana and leased and
controlled by the Gallatin Airport Authority. It is a lagoon wastewater treatment system
with rapid infiltration disposal to groundwater and spray irrigation discharges.
Wastewater coilection piping for the City consists of a majority of gravity sewer mains
along with three lift stations and forcemains for areas of the City where there is not
enough grade to produce gravity flow. Evaluation of Alternative C2 includes discussion
of available wastewater treatment capacity, negotiation for wastewater service, potential
connection points, and probable costs.

4.41 Treatment Facility

Based on the Wastewater Treatment and Collection Facilities Report for the City of
Belgrade dated August 1997, a 20-year treatment capacity of 642,700 gpd or 7,500
people at 86 gpd per person was included in the plan. In 1990, census data indicated
that Belgrade had a population of 3,422. More recently, 2000 census counted a
population of 5,728. Using the growth trend from 1990 to 2000, the current population
prediction estimate is 8,034 people. That population could be generating 690,924 gpd
based on the 86 gpd per person estimate. During recent years, growth of the City has
caused the wastewater treatment system to reach capacity which is consistent with the
predictions in the Facilties Report and the population growth estimates. Since
wastewater treatment capacity has become an issue, there is a moratorium on new
annexations to the City until the limitations on wastewater treatment capacity can be
alleviated. Public discussions have taken place about how to move forward with
providing additional capacity and an alternative treatment technology may be needed to
upgrade the City’'s lagoon system.

4.4.2 Collection System

Any potential path for wastewater or effluent transport from the RRCWSD to the City of
Belgrade wastewater facilities would require acquisition of easements or property and
occupancy permits in Right-of-Ways of existing infrastructure. A pipeline installation
would also require crossing of Interstate 90, railroad tracks, and the Frontage Road
highway. Such crossings would be expensive on a cost per foot basis and agency
coordination intensive due to the need to bore casings beneath those facilities without
disturbing vehicle and train traffic. Existing City of Belgrade gravity sewer main
infrastructure has been studied to determine two conceptual connection points for the
purpose of determining the feasibility of this alternative. Although there may be other
options that could be determined during a detailed design project, two alternative routes
are proposed to provide a general idea of the scope of such an undertaking.

Figure 4-1 shows both routes. Connection Alternative 1 with 3.64 miles would be the
longer of the two routes. The most difficult portions of this route include crossing of
Interstate 90, the railroad tracks and Frontage Road. This alternative would tie into a 21-
inch gravity sewer relatively close to the Belgrade WWTF. An estimate of costs for this
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alternative is $4.30 million including potential City of Belgrade sewer impact fees to
compensate for wastewater treatment system improvements.

Connection Alternative 2 would be 2.69 miles long and would avoid crossing the
interstate highway. The most difficult portion would include a bore to cross Amsterdam
Road which would require Montana Department of Transportation approval. The force
main would tie into a 12-inch gravity sewer near the Flying J Truck Stop. An estimate of
costs for this alternative is $3.37 million including potential City of Belgrade sewer
impact fees to compensate for wastewater treatment system improvements. Detailed
cost estimates are included in Appendix C.

4.4.3 Other Considerations

In 2007 the City of Belgrade adopted Ordinance 2007-11 which includes a sewer impact
fee for new development of $1,489 per single family residence. Although the RRCWSD
is not new development, the additional wastewater flows would produce an impact on
the wastewater facilities in a similar manner as new development. An estimated sewer

impact fee to be paid to the City would be $1.79 million based on 1,200 single family
residence equivalents.

Sewer rates for River Rock Subdivision residents would be calculated based on
Belgrade’s current rats of $15.90 for the first 5,000 gallons and $1.26 per additional
1,000 gallons each month, and the infrastructure costs for connection of the RRCWSD
to the City sewer system along with the above-mentioned impact fees.

A critical challenge for connecting the RRCWSD to the City of Belgrade sewer system
would be determination of the type of relationship between the two entities. An option
would be annexation of the River Rock Subdivision to the City of Belgrade. Challenges
with this option include the physical separation between the Subdivision and the City,
coordination of water system, streets, open space, and involvement of the River Rock
Property Owners Association. Another option would be for the City of Belgrade to
provide sewer services on a contractual basis. Either case would involve negotiation

with public works officials, public meetings, and City Council decisions to determine the
course of action.

Connection of the RRCWSD to the City of Belgrade wastewater facilities would relieve
RRCWSD from operating their own treatment and disposal facilities. However, this
alternative includes uncertainty with respect to the Belgrade WWTF capacity, and the
required negotiations with multiple local and state entities may result in a project
schedule exceeding the compliance schedule of the discharge permit.

4.5 ALTERNATIVE C3: LAND APPLICATION

Land application of wastewater effluent by spray irrigation is a disposal option that is
effectively used by other small communities in the state. Land application can be used
to irrigate crops, pasture land, golf courses, and/or open space areas with appropriate
treatment, setbacks, and access/use restrictions. Treatment facility effluent used for
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spray irrigation must be adequately oxidized and disinfected. The facility would have to
include a large storage basin sized to store effluent outside of irrigation season, a pump
station and piping to the spray irrigation site, irrigation equipment and controls. If the
storage basin is not located at the treatment facility site, an additional pump station
would be required to pump effluent to the storage basin.

451 Application Rates and Available Land

Land application rates for treated wastewater are controiled by percolation rates through
the soil and agronomic uptake of nutrients. Preliminary calculations indicate that 125
acres would be needed to dispose of treated effluent flows averaging up to 200,000 gpd
for existing wastewater flow and 234 acres for 375,000 gpd for the facility design
capacity. As mentioned previously, River Rock Subdivision no longer maintains land
suitable for spray irrigation and land would need to be leased or purchased for this
purpose. Three agricultural areas within reasonable distance of the Subdivision were
identified as potential spray irrigation sites as shown in Figure 4-2. These properties are
owned by the State of Montana and leased to farmers and ranchers.

Existing crop irrigation operations on the two of the properties currently utilize center
pivot application. Water for irrigation comes from surface water irrigation ditches through
water rights dedicated to the properties. Wastewater effluent spray irrigation may
reduce or eliminate the need for irrigation ditch water usage on the property. That would
create some issues for the water rights owner relating to the future use of the irrigation
ditch water. If the irrigation water is not used, the water rights might be forfeited, so an
alternative use of the water would need to be found in order to continue beneficial use
of those water rights. Irrigation with wastewater effluent would also create some setback
and access issues that would need to be considered in the design and pemmitting
process. A 100-foot setback from the property boundary along with fencing and signage
is expected to maintain separation with public land. Coordination with an agricultural
leasee of the property on those issues would be essential and the State would have to
agree that spray irrigation disposal be permitted for a period of 20 years through a lease
or contract on the property.

4.56.2 Alternatives

Evaluations of three spray irrigation alternatives have been completed to further
understand the potential options available. All three alternatives include a storage basin
located 3,500 feet northwest of the RRCWSD treatment facility on a 20 acre Gallatin
County property which would need to be purchased (see Figure 4-2).

Alternative 1 would spray irrigate effluent on agricultural land approximately 4,700 feet
northwest of the River Rock WWTF on 160 acres of State property. Effluent would be
pumped by a lift station through a 4,800 foot long forcemain from the treatment facility to
the storage facility and an irrigation pump station with a 3,700 foot pipeline would
transport effluent to an existing center pivot irrigation system. The irrigation system
would have to be modified to maintain a 100 foot buffer zone to the property boundary
as its existing use appears to extend to the edges of the property. Installation of the lift
station forcemain and irrigation pipeline would be in existing Right of Way (ROW)
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outside of finished driving surfaces where possible. Expected cost of this alternative is
$2.47 million including the purchase of 20 acres from Gallatin County. No cost is
expected for the spray irrigation lease, but the RRCWSD would have to provide the
water under pressure to the disposal site for irrigator use.

Alternative 2 would use a State property located 5,100 feet southeast of the River Rock
WWTF. This parcel is approximately 472 acres in size as shown on Figure 4-2. The
parcel is currently advertised by the State for a commercial development lease. There
are two existing center pivot irrigation systems along with wheel lines and hand lines
used to irrigate the property. Installation of the lift station forcemain and irrigation
pipeline would be in existing Right of Way (ROW) outside of finished driving surfaces
where possible. Expected cost of Alternative 2 is $3.55 million, most of which is related
to sewer force main construction. The lease of the State property is expected to require
a payment of around 5% of appraised property value with a 3% annual increase
according to the DNRC Central Land Office. An appraisal of the property has not been
completed, but an estimate of value using $20,000 per acre for 125 acres is $2,500,000.
Using the 5% figure, the lease payment would be $125,000 per year.

Alternative 3 would use a State parcel located 6,400 feet southwest of the RRCWSD
treatment facility. This parcel of 160 acres is not currently used for agricultural
production. Preliminary indication from the DNRC is that the property could be put into
agricultural production with some unusable areas in wetlands, stream corridor, or forest.
A new source of irrigation water from wastewater effluent would be beneficial because
the property does not currently have irrigation water rights allocated to it. Challenges to
the Alternative 3 option include crossing the Gallatin River for irrigation pipeline
installation and finding an irrigation system to fit the irregular areas that would be put
into agricultural production. Installation of the forcemain and pipeline would be located
in existing ROW wherever possible and would be constructed with the least amount of
disturbance possible to existing facilities and would include restoration. Expected cost of
this alternative is $3.73 million. No cost is expected for the spray irrigation lease on this
property, but the RRCWSD would have to provide the water under pressure to the
disposal site for irrigator use.

4.5.3 Other Considerations

Advantages of effluent spray irrigation for agricultural use would be more appealing to a
property that does not currently have a water right available for irrigation, but would still
be beneficial to existing irrigated property. Spray irrigation effluent would be reliable and
plentiful since it would be stored in the irrigation off-season for use during the peak need
during the summer. This is advantageous because later in the summer, depending on
the year, some irrigation water rights begin to disappear based on water right priority
due to drops in river levels. Nutrients in the spray irrigation effluent would also reduce
the need for application of synthetic fertilizer.

Spray irrigation of treated wastewater effluent is a viable solution for many wastewater
treatment systems located in areas with access to land that is compatible with irrigation.
Although there are some parcels of land large enough to irrigate the treated effluent
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from the River Rock WWTF, the facility is surrounded by residential properties and
would require long pumping distances to the storage basin and the irrigation sites. In
addition, there are unpredictable purchase and lease negotiations that may exceed the
compliance schedule of the discharge permit. Furthermore, if land used for spray
irrigation of treated wastewater is not owned by the sewer district, the district is open to
future problems regarding use agreements of the property.

4.6 ALTERNATIVE C4: LAGOON UPGRADE

This alternative would use the existing Cells 1 and 2 and aeration system with the
addition of insulated covers on both cells. Baffle curtains would divide each cell into two,
and the aeration system would be modified to improve treatment efficiency. This will
facilitate nitrification processes during the winter months which convert ammonia to
nitrite and nitrate. An aerated post nitrification reactor would follow the aerated lagoons
to ensure that all of the ammonia is converted to nitrate. A denitrification reactor would
follow to remove the nitrate/nitrite from the wastewater by converting it to nitrogen gas in
anoxic (no dissolved oxygen) conditions. An additional carbon source would be required
because the aerated lagoons would have removed most of the available BOD already.
Chemical addition of methanol or acetic acid by a chemical metering system would be
flow paced to the influent flow. Denitrification would be followed by ultrafiltration to
remove remaining solids as well as some bacteria and viruses. Removal of these solids
would optimize UV disinfection. A UV disinfection system would be designed for 100%
redundancy at peak hour flow (1.3 mgd) at >40,000 mw-s/cm2 dose.

A process flow diagram for this alternative are shown in Figure 4-3 and a suggested site

layout is shown on Figure 4-4. Equipment and unit operations for this alternative
include:

» |Installation of modular covers and baffles and aeration system modifications in
the existing treatment Cells 1 and 2.

o Installation of a new nitrification reactor and aeration system on a portion of the
existing 3" treatment cell.

¢ |Installation of a new denitrification reactor and chemical feed system on a portion
of the existing 3" treatment cell.

« Installation of an ultrafiltration facility for physical removal of remaining solids and
bacteria.

» [nstallation of a 100% redundant UV System.
Various estimates from vendors have been solicited and generally the lowest cost

estimates are included with necessary ancillary equipment to get to a total capital cost.
A budget price for the floating covers, baffles, aeration system modifications and the
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post nitrification reactor was obtained from Lemna. Other manufacturers provide
elements of this system but do not offer it as a package with a process guarantee.

A budget price for the denitrification reactor was obtained for the Centra-flo TM moving
bed sand filter. This technology would incorporate a carbon source injection just prior to
the pretreatment zone ahead of the reactor itself. The influent is fed into the supply tube
which enters and flows up through the sand which is slowly moving from top to bottom.
Denitrifying bacteria are using the nitrate as energy source and convert it to nitrogen
gas. The reject stream from the moving bed sand filter includes biomass and would be
returned to the head of the lagoons. Other similar technologies are provided by Parkson
such as the DynaSand TM Upflow Filter.

The estimate for the ultrafiltration membrane was based on a budget price for the
AltaFilter TM membrane system. The AltaFilter is often used in drinking water treatment
but also has applications in waste water reuse due to its ability to meet strict coliform
requirements. The AltaFilter membrane is a PolymemTM hollow fiber which is designed
for outside-in flow. The unit comes pre-fabricated, skid mounted with fully automated
controls. As with all membrane systems, they require chemical cleaning in place (CIP).

Vendor quotes are included in Appendix D. The cost estimate for the complete
treatment system is $4,000,000 (see Appendix C).

Each of the nitrification, denitrification, ultrafiltration membrane and UV systems would
be located within a new headworks building. This building would also be located on a
portion of the footprint Cell 3. Preliminary design criteria are shown in Table 4-1.

TABLE 4-1
ALTERNATIVE C4 PRELIMINARY DESIGN CRITERIA
Unit Process or Size Parameter Design Value

Extended Aeration/Activated Sludge Cells

Number of Cells 4

Cell 1A - Complete Mix Volume 21 MG

Cell 1B - Partial Mix Volume 1.8 MG

Cell 2A - Partial Mix Volume 1.8 MG

Cell 2B - Settling Volume 2.1 MG

Side Water Depth 10 Feet
Aeration System:

Estimated Oxygen Requirement (AOR) 2,242 bs/day

Estimated Airflow 1728 scfm

Number of Diffusers 129
Positive Displacement Blowers

Number 3 (2 duty, 1 standby)

Discharge Pressure 5.5 psi

Horsepower (each) 50 hp
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TABLE 4-1
ALTERNATIVE C4 PRELIMINARY DESIGN CRITERIA
Unit Process or Size Parameter Design Value
Mixers in Cell 1A
Number 2
Horsepower Each 5
Polishing Nitrification Reactor
Dimensions 24’ x 48’ x12' Deep
Media Required 16 Cubes
Estimated Airflow 162 SCFM
Denitrification Filter
Number 4, (3-duty, 1 standby)
Type Moving Bed Sand Filter
UV Disinfection
Type Open Channel
Number of Banks 3, (2-duty, 1 redundant)
Minimum UV Transmittance 70%
Minimum Design Dose 40,000 pW/cm2/sec
Sludge Management
Type Periodic Dredging
Frequency 10 Years

4.7 ALTERNATIVE C5: ACTIVATED SLUDGE

This alternative evaluates traditional activated sludge processes using recycled
activated sludge to promote denitrification in an anoxic basin where nitrates are
converted to nitrogen gas. BOD removal occurs in both the denitrification basin as well
as the aerobic basin. This alternative can either be designed to have the activated
sludge process within earthen basins, in new concrete basins, in an oxidation ditch, or
as a proprietary package such as the Bio-Wheel technology. This alternative eliminates
the use of the existing Cells 1 and 2 for treatment and makes them available for sludge
storage or as emergency storage. Appurtenant facilities to the different activated sludge
system are identical. Capital costs for the different systems vary with ease of
constructability, possibility for retrofitting existing facilities, and general manufacturer
differences. An activated sludge facility would be constructed in the space of Cell 3,
suggesting the need for large amounts of fill material to bring the cell floor up to grade.

A process flow diagram for this alternative is shown in Figure 4-5 and a suggested site
layout is shown in Figure 4-6. Equipment and unit operations for this alternative include:

o New headworks screens necessary for course screening, washer/compactor and
grit removal requirements installed within a new headworks building.
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» Installation of a new bioreactor with an integrated or separate anoxic zone.

¢ Installation of two secondary clarifiers located on the discharge end of the
bioreactor.

« |nstallation of an ultrafiltration system for physical removal of solids and bacteria.
Same design as C4 alternative.

e Installation of a fully redundant UV System. Same design as C4 alternative.

» Piping and controls to allow transfer of effluent to one of the existing Cells 1 and
2 on an emergency basis upon detection of E. coli.

* Piping to allow for sludge transfer and sludge storage in the remaining lined cells.

Piping and pump station infrastructure to allow sludge decant and emergency
storage transfer back to the influent lift station.

This alternative provides a significant redundancy advantage with little increase in cost
over Alternative C4 by using the existing Cells 1 and/or 2 for emergency storage only
upon detection of E. coli in the facility effluent. This may become extremely important
with the strict non-detect limit on E. coli. The storage capacity of Cells 1 and 2 would
provide multiple days to diagnose and fix the problem. After correcting the problem, the
effluent would have to be metered back into the influent lift station for processing.

A cost estimate for an activated sludge system in an oxidation ditch is $6,200,000 (see
Appendix C.

The unit process parameters are shown in the Table 4-2.
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TABLE 4-2

ALTERNATIVE C5 PRELIMINARY DESIGN CRITERIA

Unit Process or Size Parameter

Design Value

Headworks
Automatic Course Screen
Manual Bypass Screen
Screenings Washer/Compactor
Vortex Grit Chamber

6 Foot Diameter

Y Inch
Yalnch

Oxidation Ditch
Length
Width
Side Water Depth
Basin Volume

140ft

40 ft

10 ft
300,000 gal

Surface Aerators:
Number

2 {1 duty, 1 standby)

Number of WAS Pumps

Oxygen Transfer (each) 2,000 Ib/day
Horsepower (each) 25 hp
Clarifier ,
Nurnber of Clarifiers 45 ft
Clarifier diameter
RAS/MWAS Pumps 5
Numnber of RAS Pumps 2

Ultrafiltration Filter
Number

UV Disinfection
Type
Number of Banks
Minimum UV Transmittance
Minimum Design Dose

3, (2 duty, 1 redundant)

40,000 uW/cm2/sec

Open Channel

70%

Emergency Effluent Return Pump Station
Number of Pumps

2, {1 duty, 1 standby)

4.8 ALTERNATIVE C6: MBR

This alternative evaluates the technology that combines activated sludge and
membranes into a package design which is available from several manufacturers.
Instead of having bioreactors, clarifiers, and filtration as separate processes, the MBR
design incorporates ultrafiltration with the bioreactor basins necessary for nitrogen
removal. The membranes are identical in pore size to the ultrafiltration filters used for
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Alternative C5 as a separate process. MBR systems provide biological nutrient removai
(BNR) and can be added to existing facilities where space is a very restricted. This is
advantageous for the River Rock WWTF, as new construction is limited to the footprint
of Cell 3 while keeping the existing cells in operation to provide continuous treatment.

A process flow diagram for an MBR system is shown in Figure 4-7 and a suggested lite
layout is shown in Figure 4-8. The UV system, sludge lagoon for sludge storage, and
emergency storage to the existing lined lagoons are the same in design and cost for this

alternative as they are for Alternative C5. Equipment and unit operations for this
alternative include:

e New 2-mm fine screens, washer/compactor and grit removal requirements
installed within a new headworks building.

» |Installation of a package MBR system for biological treatment and clarification.
» Installation of a fully redundant UV System. Same design as C4 and C5.

» Piping and controls to allow transfer of effluent to one of the existing lined
treatment cells on an emergency basis upon detection of E. coli.

» Piping to allow for sludge transfer and sludge storage in the remaining lined
treatment cells.

» Piping to allow sludge decant and emergency storage transfer back to the
influent lift station.

Ahead of the MBR system, fine screening and grit removal are required to protect
membranes and pumps from excessive wear. The recommended screen opening size
is typically 3 mm or less and varies depending on the membrane manufacturer and
type. Options for screens include manually cleaned or mechanically cleaned screens
with automated cleaning often including brushes and/or water spray to help keep
screens clear while maintaining low headloss through the screen. Two parallel screens
would be sized to each handle the full peak hour flow and provide full redundancy. The
washer/compactor will need to be adequately sized to handle the screening volumes
which are expected to be larger than those of Alternatives C4 and C5 due to the smaller
screen opening. The most common type of washer/compactor is a wash/press type.
This type uses an auger that conveys screenings through the wash zone and
compaction/dewatering zone often with the ability for forward and reverse action to
further aid in organics removal. For this alternative, a single washer/compactor is
provided to collect screenings from either of the fine screens.

Grit would be removed by a vortex grit chamber and deposited in Cells 1 and 2 along
with the sludge.
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Following grit removal, flow would enter the packaged MBR system consisting of three
zones. The first zone is an anoxic denitrification zone fed with influent and recycled
activated sludge (RAS) rich in nitrates which are converted to nitrogen gas. The second
zone is aerated to provide BOD removal and nitrification. The third zone contains the
membrane cassettes. Water is drawn into the membranes by a slight vacuum created
by permeate pumps. The sludge is periodically scoured from the outside of the
membranes and excess sludge would be wasted and disposed of in Cells 1 and/or 2.
The permeate pumps would discharge the effluent to the UV System. This alternative
also has the flexibility for an emergency bypass by routing effluent to the existing lined
treatment cells. The pore size of the membranes is about six times smaller than E. coli
bacteria in their smallest dimension. Similar to ultrafiltration, the membranes provide a
physical barrier to E. coli bacteria and remove them from the wastewater.

Multiple vendor estimates were solicited (see Appendix D) and a cost estimate for the
complete treatment system is $4,900,000 (see Appendix C). The preliminary design
criteria for the MBR option are shown in Table 4-3.

TABLE 4-3
ALTERNATIVE C6 PRELIMINARY DESIGN CRITERIA
Unit Process or Size Parameter Design Value

Headworks

Automatic Fine Screen (2) 2 mm opening

Screenings Washer/Compactor

Vortex Grit Chamber & Foot Diameter
MBR

Number of Treatment Trains 2

Total Number of Membrane Units 6

Total Membrane Cartridges 2400

Nominal Pore Size 0.08 um

Basin Volume 350,000 gal

Flux at maximum month flow
Permeate Pumps

Positive Displacement Pumps
Feed Forward Purmnp Design

12.02 gal/(ft’xday)
3, (2 duty, 1 standby)
3, (2 duty, 1 standby)
4, (2 duty, 2 standby)

Chemical Cleaning System 1

UV Disinfection
Type Open Channel
Number of Banks 3, (2 duty, 1 redundant)
Minimum UV Transmittance 70%
Minimum Design Dose 40,000 pW/cm2/sec

Emergency Effluent Return Pump Station
Number of Pumps

2, (1 duty, 1 standby)
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4.9 CAPITAL COST

Capital costs were estimated for all of the evaluated alternatives based on the design
flow of 0.374 mgd. Cost estimates include engineering and construction, as well as a
20% contingency. Detailed cost estimates are located in Appendix C. Table 4-4 lists the

cost estimates for each alternative. Table 4-5 lists present worth costs for full build-out
of all evaluated alternatives.

TABLE 4-4
SUMMARY OF TREATMENT ALTERNATIVES COST ESTIMATES
Alternative Cost Estimate
Alt C2: Send Wastewater to the City of Belgrade $3.5 MM
Alt C3: Land Application of Effluent $3.5 MM
Alt C4:; Lagoon Upgrades $4.0 MM
Alt C5: Activated Sludge (Earthen Basin or Oxidation Ditch) $6.2 MM
Alt C6: Membrane Bio Reactor (MBR) $4.9 MM
TABLE 4-5
PRESENT WORTH COST COMPARISON
Total
Alternative Capital Cost L) ngz:)l ?&M O&u,z::: 00 Present
S Worth
C2 — Send WW to Belgrade $3.47 MM $44 K $0.55 MM $4.02 MM
C3 - Land Applications $3.55 MM $327 K $4.09 MM $7.63 MM
C4 — Lagoon Upgrades $4.02 MM $144 K $1.79 MM $5.81 MM
C5 - Oxidation Ditch with
Nitrification and Denitrification $6.16 MM $86 K $1.07 MM $7.23 MM
C6 - Packaged Membrane Plant $4.90 MM $129 K $1.61 MM $6.50 MM

4.10 ENVIRONMENTAL IMPACTS OF WWTF IMPROVEMENT ALTERNATIVES

With the exception of the no-action alternative, none of the evaluated alternatives raise
concerns with respect to environmental impacts. All of them will reduce or eliminate
introduction of wastewater constituents to the groundwater. Groundwater recharge with
treated and safe effluent may be beneficial to surrounding water users. Alternatives C2
and C4 through C6 would not significantly affect vegetation and animal life since
improvements would be limited to the existing facility site and developed corridors
around the River Rock Subdivision and the City of Belgrade. Use of the land to the
southwest of the Subdivision for Alternative C3, spray irrigation, may need to be
evaluated more closely as it includes streams, woods and possible wetlands. Any

impacts caused by construction of either alternative would be mitigated as part of the
project.
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CHAPTER 5
RECOMMENDATION AND IMPLEMENTATION

5.1 WASTEWATER DESIGN FLOWRATE

The cost estimates in Chapter 4 were prepared for the permitted design flowrate of
0.374 mgd. This approach did not take into consideration that the River Rock
Subdivision is fully built-out and barring the expansion of the service area, flow
increases are limited to increases of the number of people in the existing households.
Therefore, it is recommended that the implementation plan include a phased approach.
The initial phase would provide a design for a flow rate of 200,000 gpd, and the second
phase would allow for full build out to the permitted design flow. As discussed in
Chapter 2, the current average flowrate is 170,000 gpd and the 200,000 gpd flow rate
represents an 18 percent safety factor over existing flowrates. Modifying the design
flowrate under a phased approach will provide substantial cost savings regardless of the
final alternative selected. A Phase 1 flowrate of 200,000 gpd represents a 64.5 gallons
per capita per day water usage, which is well below DEQ design guidelines. A deviation
from Circular DEQ-2 may be necessary but is well justified, as the Phase 1 flowrate it
based on actual flow measurements and is in line with published literature. Therefore,
under Phase 1, the following revised capital estimates are compared to provide a
treatment flow ability at 200,000 gallons per day.

5.2 REVISED CAPITAL COST COMPARISONS

Most vendor estimates were obtained at the full 0.374 mgd flow. These estimates were
modified for the lower 0.20 mgd flow and incorporated into scaled overall cost
estimates. Table 5-1, lists the revised capital costs for Phase 1.

TABLE 5-1
PHASE 1 TREATMENT ALTERNATIVE COST ESTIMATES
Alternative Cost Estimate
C2 - Send Wastewater to Belgrade $3.4 MM
C3 ~ Land Application of Effluent $2.5 MM
C4 - Lagoon Upgrades $2.8 MM
C5 — Activated Sludge (Oxidation Ditch) $4.3 MM
C6 — Membrane Bio Reactor (MBR) $2.5 MM

Phase 1 capital costs, while still significant, are more feasible for the River Rock County
Water and Sewer District. Table 5-2 details the cost estimates factored into determining
the total present worth for each of the alternatives for Phase 1.
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TABLE 5-2
PHASE 1 TREATMENT ALTERNATIVE PRESENT WORTH

. Capital Annual O&M | O&M Present | Total Present
GCInative Cost Cost Worth Worth

C2 - Send WW to Belgrade $3.4 MM 321K $0.26 MM $3.6 MM
C3 - Land Application $2.5 MM $82 K $1.03 MM $3.5 MM
C4 - Lagoon Upgrades $2.8 MM $89 K $1.10 MM $3.9 MM
C5 — Activated Sludge with

Nitrification and Denitrification $4.3 MM LIS $0:66 [P b
C6 — Packaged Membrane Plant $2.5 MM $85 K $1.06 MM $3.5 MM

Ranking of alternatives with respect to project cost was largely based on the revised
Phase 1 cost estimates. However, costs associated with the full build-out were
considered when ranking scores were assigned.

5.3 NON-ECONOMIC CONSIDERATIONS

The WWTF improvement alternatives presented in this study were also evaluated in a
variety of non-monetary ways. To provide structure to this comparison, the alternatives
were compared based on five broad criteria:

Treatment reliability - the ability of an alternative to consistently meet the
permitted effluent criteria, prevent effluent violations and generally provide a
reliable facility.

Operational ease — maintained with minimal to moderate attention.

Facility Flexibility - the ability of an alternative to adapt to future conditions
which may necessitate facility expansion, including possible additional
phosphorus limits or other unanticipated conditions.

Energy and resource use — the abilty of a facility to operate without
tremendous energy input and turn byproducts of the facility into a resource.

Each alternative is compared below within the framework of these criteria.

Treatment Reliability. All WWTF improvement alternatives will improve the overall
reliability of the treatment processes compared to the existing system. All of the
proposed treatment options have track records for consistent performance in
installations in the U.S. Treatment alternatives C4, C5 and C6 would all satisfy the
required treatment limits. Alternative C2 would avoid the strict effluent limits on E. coli
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as the Belgrade permit would become the driver for treatment requirements. Alternative
C3 would avoid the permit requirements altogether and agronomic nutrient uptake
would become the driver for application rates.

Operational Ease. All alternatives will require proper maintenance and regular repair of
any aeration/mixing system components. Alternatives C4, C5 and C6 will require the
most operator training for processes associated with operating activated sludge and
mechanical treatment systems. Alternative C6 represents the newest technology
approach with elimination of clarifiers. Alternative C3 will have added operational
requirements associated with land application and operation of the irrigation equipment.
However, this equipment is minimized to providing pressurized effluent and the details
on application rates for the specific crop. Alternative C5 provides nitrification and
denitrification in one oxidation ditch, eliminating some of the complexity required in
Alternative C4 which requires a separate carbon source. The addition of a disinfection
system will require additional operation and maintenance compared to the existing
system, but is equivalent for three of the five alternatives.

Facility Flexibility. Alternative C2 would transfer responsibility for future changes in
discharge permit requirements to the City of Belgrade and would relieve RRCWSD from
having to add or upgrade treatment capabilities in the future. Alternative C3 avoids the
strict permit requirements and would be largely immune to future discharge permit
changes. Addition of phosphorous limits, for example, would not affect the land
application process. However, upgrading the capacity from Phase 1 to the full design
flow, may require installation of additional pump stations and piping to a spray irrigation
site separate from the one used for Phase 1. This would increase facility complexity and
operational requirements. Alternatives C4, C5, and C6 have the flexibility to incorporate
future phosphorus removal requirements which are not considered likely. Capacity
upgrades from Phase 1 to Phase 2 would be easily incorporated, especially if planned
for during Phase 1.

Energy and Resource Use. Electrical usage is not particularly high for any of the
alternatives as the system flowrate is relatively small. Alternative C3 has overali lower
electrical requirements due to the lack of mechanical equipment, but may see some
higher costs during the irrigation season.

5.4 COMPARISON AND RANKING OF ALTERNATIVES

Utilizing the economic and non-economic information presented above, a comparative
summary evaluation and ranking of alternative combinations is presented in Table 5-3.
For each of the criteria discussed above, alternatives were assigned ranking scores
from 1 to 5, with 5 being the most favorable and 1 being least favorable. The ranking
factors were then multiplied by the relative weight of importance assigned to each
evaluation criteria. The weighted rank scores were then summed, resulting in a
weighted rank total score, the greatest score indicating the highest ranking. Under this
ranking method, the highest possible score is 100 points. The weighting of each
criterion, in descending order, was as follows:
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. Cost Effectiveness — 5

. Treatment Reliability — 4

« Operational Ease — 3

. Facility Flexibility — 3

» Energy and Resource Use — 2

The weighting of the criteria has a substantial effect on the final alternative ranking. The
weighting of the criteria is inherently open to differences of opinion. The weighting
documented above and used in this analysis is suggested as a starting point, based on
the relative importance of these factors as measured by other Montana communities.
Many times the capital cost becomes the dominant weighting factor negating most other
items as long as the required treatment can be achieved.

TABLE 5-3
TREATMENT ALTERNATIVE RANKING
Alt. C2 Alt. C5 Alt. C6
Alt. C3 Alt. C4 L
Comparison Parameter Parar'neter S Land Lagoon O.x |datu_3n Packaged
Weight to Application | Uparades Ditch with | Membrane
Belgrade | PP P9 Nit./Denit. Plant
COST EFFECTIVENESS 5 3 5 4 2 5
TREATMENT RELIABILITY 4 4 4 5 5 5
OPERATIONAL EASE 3 5 3 4 4 4
FACILITY FLEXIBILITY 3 3 3 4 4 5
ENERGY/RESOURCE USE 2 5 4 3 3 3
WEIGHTED RANK TOTAL 65 67 70 60 78

5.5 RECOMMENDED ALTERNATIVE

Based on the financial and non-economic factors discussed above, the recommended
alternative is a Membrane Bio Reactor (MBR). Further breaking this project into phases
will help keep costs feasible initially until such time as the wastewater flow increases to
require additional treatment capacity. A Phase 1 design capacity of 200,000 gallons per

day is recommended likely requiring MDEQ to approve this lower than recommended
per capita/per day flowrate.

The MBR system is an excellent choice when removal of E. coli is a critical treatment
requirement. Similar to ultrafiltration, the nominal pore size of bio reactor membranes is
0.08 micrometers (um) while E. coli bacteria in their smallest dimension are 0.5 um or
about 6 times larger. Therefore, ultrafiltration and membrane plants provide a physical
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barrier to E. coli and other bacteria of its size. Removal of solids to a very small particle
size also has the advantage of optimizing UV disinfection. If not removed, larger
particles have the potential for shading smaller ones from the UV radiation. Figure 5-1
llustrates that ultrafiltration and bicreactor membranes remove particles larger than 0.1
pm with bacteria ranging in size from 0.2 to 11 um.

Ultrafiltration Microhiltration Conventional filtration

lons Molaciiles aarticles particios Macro particles
FIGURE 5-1 FILTRATION SPECTRUM

5.6 PROJECT SCHEDULE

In order to meet the compliance schedule set by the discharge permit, the following
project schedule is proposed:

Phase 1

August 2010 Begin Engineering Design for Phase 1
Feb 2011 Bidding

April 2011 Begin Construction

March 2012 Complete Construction

Phase 2

At such time as the effluent flows reach an average daily flow of 0.19 MGD or if
RRCWSD wants to consider expansion of service area, Phase 2 of the project would
include adding treatment trains to accommodate the anticipated growth. Phase 1 would
be designed to allow for expansion without disruption to the existing system.
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5.7

FUNDING STRATEGY

This section provides a summary of potential loan or financing options for the River
Rock WSD:

Water Pollution Control SRF

Available funding is dwindling due to increased demand.

Projects must be on MDEQ Project Priority List before applying. River Rock is on
the priority list.

Loan fees currently waived.

Current interest rate (i-rate) is 3.75%, but first $500,000 can be loaned at i-rate of
2.75% in qualifying “hardship” cases.

20-year loan term.

125% coverage required.

One annual payment as Bond Reserve must be established (or borrowed) up
front.

DNRC/RRGL

Less competitive option for water and wastewater projects.

3% Loan Origination Fee applies.

Loan term typically 20 years, but can be up to 30 years maximum.

Legislature authorizes loans and i-rates for each specific project, after DNRC
staff recommendation; typical i-rates are 4.5% or higher.

125% coverage required if backed by Revenue Bond (no excess coverage if GO
bond or tax assessment).

One-half of one annual payment as Bond Reserve must be established (or
borrowed) up front.

USDA/RD

Loan funds at market i-rate (similar to SRF rate).

RD grants are available for low income communities or for communities that have
very high user rates compared to other similar communities. Grants are rarely
awarded if user rate is less than target rate.

Loan term 30 years, but can be pre-paid; 110% coverage required; and loan
reserve can be "accumulated” from excess rate revenues over the first several
years of the loan rather than having to be established up front.

Revenue Bonds

Terms set by bond issuer, but typically 20-year with 125% coverage and one
annual payment as Bond Reserve up front.

Market determines i-rate at time of issue.

Additional brokerage fees and bond-rating costs apply, compared to agency
loans.
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General Obligation Bonds, Tax Levies, and RIDs

+ Requirements vary, but generally assess project capital cost (only) against
County property taxes in District; O&M costs must still be collected as user rate
revenues.

¢ Debt election requirements differ from Revenue Bonds and different thresholds
for passage apply; voting potentially indexed to property square- or frontage-
footage or per service connection; RID elections are typically on a “protest vote”
basis.

* (Consult bond counsel for further details on options and legal requirements.)

Bank Lending
e The $2.5 to $3 million may exceed local lenders’ capability, but the District could
check with a local bank(s); banks sometimes get a tax benefit, allowing them to
compete with some agency lending rates.

* Reserve requirements, coverage, i-rate, and term would be determined by the
bank.

5.7.1 Interim Financing

INTERCAP Loan
« Can be used to pay for engineering fees prior to construction loan
Administered by State of Montana Board of Investments
Current interest rate is 3.25%, term is 3 years
No matching money is required
For <$1,000,000 loan, application is approved by board staff within 4 weeks

INTERCAP loan will be rolled into construction loan and final funding package
once project construction funding is secured.

+ See Appendix E for further information.

As a water and sewer district, River Rock will likely be required to hold a debt election
for any type of loan or bonding. First, the District Board would typically pass a resolution
declaring the purpose, land benefited, amount and term of indebtedness. A mailed
ballot may be acceptable for the debt election. Election requirements, voter participation
and passage thresholds should be verified with the District's attorney or bond counsel.

N:\4812\001\PreDesign Docs\Reporis\TOC and Ch. 1 - 5 rev5142010.doc
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Permit No.: MTX 000147

MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY

AUTHORIZATION TO DISCHARGE UNDER THE
MONTANA GROUND WATER POLLUTION CONTROL SYSTEM

In compliance with Montana Code Annotated (MCA) Section 75-5-101 er seq., MCA, and the
Administrative Rules of Montana (ARM) 17.30.1001 ef segq.,

River Rock County Water and Sewer District
is authorized to discharge from the River Rock Subdivision to its Infiltration/Percolation Beds,
located in the SW ' of Section 3, Township 1 South, Range 4 East in Gallatin County,
to receiving waiers, Class | groundwater,
in accordance with discharge poini(s), effluent limitations, monitoring requirements and other
conditions set forth herein. Authorization for discharge is limited to the outfall specifically listed in
the permit.

This permit shall become effective: April 1, 2010.

This permit and the authorization to discharge shall expire at midnight, March 31, 2015

FOR THE MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY

/lém ) (//Lméuf{_

J enny Chgmébers Chief
Water Protection Bureau
Permitting & Compliance Division
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L EFFLUENT LIMITATION AND MONITORING REQUIREMENT

A

Description of the Discharge Point

The authorization to discharge provided under this permit is limited to the outfalls
that are specifically designated below as the discharge locations. Discharges at
any location not authorized under an MGWPCS permit is a violation of the
Montana Water Quality Act and could subject the person(s) responsible for such
discharge to penalties under the Act. Knowingly discharging from an
unauthorized location or failing to report an unauthorized discharge within a
reasonable time from first learning of an unauthorized discharge could subject
such person to criminal penalties as provided under Section 75-5-632 of the
Montana Water Quality Act.

Qutfall
Serial Number Description of Discharge Point
001 The discharge is from up to eight infiltration/percolation

(IP) beds discharging domestic wastewater at a design rate
of 374,000 gpd from the River Rock Subdivision. The
wastewater will receive treatment in two aerated lagoons
prior to discharge to ground water via the
infiltration/percolation (IP) beds. Qutfall 001 is located at
45° 46' 44" North latitude and 111° 13' 24" West longitude,
situated near the northwest corner of the subdivision. The
Department has granted a source-specific ground water
mixing zone pursuant to [ARM 17.30.518] extending from
the source for a distance of 400 feet downgradient in a
N29°E direction.

Specific Effluent Limitations

Effective immediately and lasting through the term of the permit, the quality of
effluent discharged by the facility shall, at a minimum, meet the limitations set
forth in Table 1 except as described in Part | E. (compliance schedule) of this
permit.
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Table 1. Numeric Effluent Limits for Qutfall 001

Parameter'" Effluent Limit (units as noted)
CBOD;™ 85% removal®”
pH 6.0-9.0su.
Total Inorganic Nitrogen (as N} 91.1 Ib/day™*®
Effluent Flow Rate 374,000 gallons per day (maximurmn flow)

(1) See definitions in Part VI of this permit.

(2)  CBOD; - Five-day carbonaceous biological oxygen demand.

(3)  The arithmetic mean of the values for effluent samples collected in a period of 30 consecutive days shall
not exceed 15% of the arithmetic mean of the values for influent samples collected at approximately the
same times during the same period (85% removal).

(4)  Total Inorganic Nitrogen (TIN) is the sum of nitrate. nitrile. and ammonia (as N).

(5)  Calculations based on the 30-day average values of llow and concentration.

(6)  Calculations based on the average values of design flow and concentration for the specified time period.
Equation is Load (Ib/d) = flow (gpd) x concentration {mg/L) x £.34x10°.

C. Specific Ground Water Compliance Limits

Effective immediately and [asting through the term of the permit, the ground water
shall not exceed the water quality compliance limits at MW-1 and MW-2 shown in
Table 2 except as described in Part L.E. (compliance schedule) of this permit.

Table 2. Ground Water Compliance Limits for Monitoring Wells MW-1 and MW-2

Parameter Instantaneous Maximum’
Escherichia Coliform (e-coli) Bacteria, organisms/100 ml Less than 1
Nitrate (as N), mg/L 10.3

(1) See definitions, Part V1 of this permit.

D.

Self-Monitoring Requirements

1. As a minimum, upon the effective date of this permit, the constituents in
Table 3 shall be monitored at the frequency and with the type of
measurement indicated; samples or measurements shall be representative
of the volume and nature of the monitored discharge. Effluent monitoring
shall be conducted in a location (location C2 as shown in Attachment 2B
of the statement of basis) after all treatment in the lagoon cells is complete
and prior to discharge in the IP beds.

2. The reporting period for the constituents in Table 3 is monthly.
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3. An effluent flow meter was installed in April 2008. The flow monitoring
device is an ultrasonic echo ranging type open channel flow meter (weir-
type).

4, The TN and total phosphorus (TP) loads shall be calculated monthly using
the monthly averages for flow and concentration using the following
equations:

TN (Ib/d) = TN(mg/L) x flow (gpd) x 8.34 x 10 ~®
TP (Ib/d) = TP(mg/L) x flow (gpd) x 8.34 x 10~®

Tabie 3. OQutfall 001 Effluent Parameters Monitored
(prior to discharge to lagoon cell #3 and/or IP beds)

Parameter" Frequency Sample Type(z)
Effluent Flow Rate, gpd™ Continuous Continuous
pH. s.u. Monthly Grab
Total Suspended Solids (TSS), mg/L. Monthly Grab/Composite'®
Five-day Carbonaceous Biological Oxygen Monthly Grab/Composite™
Demand (CBODs), mg/L
Chloride, mg/L Monthly Grab/Composite™
Escherichia Coliform (e-coli) Bacteria, Monthly Grab
organisms/100 ml
Total Phosphorus as P, mg/L Monthly Grab/Composite™
Nitrate (as N), mg/L Monthly Grab/Composite™
Nitrite {as N), mg/L Monthly Grab/Composite'”
Ammonia (as N), mg/L Monthly Grab/Composite™
Total Kjeldah! Nitrogen (as N), mg/L Moenthly Grab/Composite'®
Total Nitrogen™, mg/L Monthly Calculated
Total Inorganic Nitrogen (as NY"*®) mg/L Monthly Calculated
Total Phosphorus, 1b/day® Monthly Calculated
Total Nitrogen, Ib/day™ Monthly Calculated
Total Inorganic Nitrogen (as N)"*® |b/day Monthly Calculated
Oil & Grease, mg/L Semi-annually Grab/Composite'”
Total Phenols, mg/L Semi-annually Grab/Composite'™
Arsenic, dissolved, mg/L Semi-annually Grabeomposite(")
Cadmium, dissolved, mg/L Semi-annually Grab/Composite'™
Chromium, dissolved, mg/L Semi-annually Grab/Composite'”
Copper, dissolved, mg/L Semi-annually Grab/Composite!
Lead, dissolved, mg/L Semi-annually Grab/Composite!®
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Mercury. dissolved, mg/L Semi-annually Grab/Composite!
Selenium, dissolved, mg/L Semi-annually Grab/Composite'”
Silver, dissolved, mg/L Semi-annually Grab/Composite'’
Zinc, dissolved, mg/L Semi-annually Grab/Composite®™

(13 Laboratory detection hmits must be equal to or less than the required reporting value (RRV) in DEQ-7 (February, 2008}
for those parameters where an RRV is specified in DEQ-7.

(2)  See definilions in Part VI of this permit,

(3)  To be measured by a recorder or totalizing flow meter.

(4}  Grab samples will be allowed unti] December 31, 2011. Therealter, composile samples will be required.

{3} EPA Method 365.1 or equivalent.

{6} Total Nitrogen (TN) is the sum of nitrate, nitrite and total kjeldahl nitrogen {as N).

(7}  Total Inorganic Nitrogen (TIN) is the sum of nitrate, nitrite and ammonia (as N}.

(8)  See text for calculations.

5. As a minimum, upon the effective date of this permit, the constituents in
Table 4 shall be monitored at the frequency and with the type of
measurement indicated; samples or measurements shall be representative
of the volume and nature of the monitored influent wastewater. The
reporting period for the constituents in Table 4 is monthly.

Table 4. Outfall 001 Influent Parameters Monitored

Parameter Frequency Sample Type®
Five-day Carbonaceous Biological Oxygen Monthly Composite
| Demand (CBODs), mg/L.

(1) See definitions in Part V1. of the permit

6. As a minimum, upon the effective date of this permit, the constituents in
Table 5 shall be monitored at the frequency and with the type of
measurement indicated; samples or measurements shall be representative
of the ground water from MW-1, MW-2, MW-3 and MW-4. The
reporting period for the constituents in Table 5 is monthly for MW-1 and
MW-2. The reporting period for the constituents in Table 5 is quarterly
for MW-3 and MW-4.

Table 5. Ground Water Monitoring Parameters for Monitoring Wells MW-1, MW-2, MW-
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3 and MW-4
Parameter Frequency Sample Type™”

Static Water Level (SWL) (feet below top of casing) | Monthly/Quarterly'™ | Instantaneous
Escherichia Coliform (e-coli) Bacteria, Monthly/Quarterly"’ Grab
organisms/100 mi

Nitrate (as N), mg/L Monthly/Quarterly'” Grab
Ammonia (as N), mg/L Monthly/Quarterly' Grab
Chloride, mg/L Monthly/Quarterly™ Grab

(1) See definitions, Part VI of this permil,
(2) Monthly for MW-1 and MW-2. Quarterly for MW-3 and MW-4

6. MW-1 and MW-2 were constructed in 1999 for monitoring the shallow
ground water immediately downgradient of outfall 001. MW-3 and W-4
were constructed in 1999 and 2008, respectively, for monitoring the
shallow ground water uprgradient of outfall 001.

7. Within 60 days of the effective date of this permit the permittee shall
submit a copy of the standard operating procedures proposed for
monitoring MW-1, MW-2, MW-3 and MW-4. These procedures should
address at a minimum, well purging equipment and procedures, sample
collection equipment and procedures, equipment decontamination
procedures, and sample storage and transportation procedures.

E. Compliance Schedule

The following compliance schedules in Table 6 apply to this facility. These
compliance schedules are in place to protect the quality of the ground water
beneath and downgradient of the wastewater discharge. The permittee must
provide annual updates to the Department demonstrating that they are performing
adequately to meet the compliance schedule deadlines. The annual updates to the
DEQ will be due on December 31 of 2010, 2011, and 2012. Upon completion of
the compliance schedule the specific parameter in question shall meet all the
applicable effluent limits and/or ground water compliance limits set forth in this
permit. As long as the permittee is working towards and meeting the compliance
schedule requirements with reasonable due diligence and to the satisfaction of the
Department, the Department will not issue violation notices for exceeding the
CBOD:s and the Total Inorganic Nitrogen effluent limits in Table 1 of this permit,
nor for failing to meet the E-coli bacteria or nitrate ground water compliance
limits in Table 2 of this permit.

Table 6. Compliance Schedule




Part |

Pape 8 of 24

Permit No.: MTX000147

Parameter Start of Date to secure Date to Date to have Date to
Complianc funding and submit plans and complete
e Schedule | submit report complete specifications | construction
to DEQ plans and approved by and full
outlining specifications DEQ operation of
funding to DEQ modifications
sources
CBOD; Effective August 15, July 15, 2012 December 1, October 1,
date of 2011 2012 2013
permit
Total Effective August 15, July 15,2012 December 1, October 1,
Inorganic date of 2011 2012 2013
Nitrogen permit
E-Coli Effective August 15, July 15,2012 | December 1, October 1,
Bacteria date of 2011 2012 2013

permit
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MONITORING, RECORDING AND REPORTING REQUIREMENTS

A, Representative Sampling
Effluent samples taken in compliance with the monitoring requirements

established under Part | shall be representative of the volume and nature of the
monitored medium.

B. _ Monitoring Procedures
Monitoring must be conducted according to test procedures approved under Part
136, Title 40 of the Code of Federal Regulations, unless other test procedures
have been specified in this permit. All flow-measuring and flow-recording
devices used in obtaining data submitted in self-monitoring reports must indicate
values within 10 percent of the actual flow being measured. Flow meter
calibration must be done on a yearly basis and documented for the record.

C. Penalties for Tampering
The Montana Water Quality Act provides that any person who falsifies, tampers
with, or knowingly renders inaccurate, any monitoring device or method required
to be maintained under this permit shall, upon conviction, be punished by a fine

of not more than $25,000, or by imprisonment for not more than six months, or by
both.

D. Reporting of Monitoring Results
Self-monitoring reports shall be submitted to the Department monthly.
Monitoring results obtained during the previous reporting period shall be
summarized and reported on a Discharge Monitoring Report Form (EPA No.
3320-1), postmarked no later than the 28th day of the month following the
completed reporting period. Following the issuance of this permit, if no discharge
occurs during the reporting period, “no discharge” shall be reported. Legible
copies of these, and all other reports required herein, shall be signed and certified
in accordance with the Signatory Requirements (Part IV, Section G) and
submitted to the Department at the following address:

Montana Department of Environmental Quality
Water Protection Bureau

PO Box 200901

Helena, Montana 59620

Phone: (406) 444-3080

All reports, notifications and inquires regarding compliance with this permit shall be
submitted to the Department at the above address.

Compliance Schedules

Reports of compliance or noncompliance with, or any progress reports on interim and final
requirements contained in any Compliance Schedule of this permit shall be submitted no
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later than 14 days following each schedule date.

Additional Monitoring by the Permittee
If the permittee monitors any pollutant more frequently than required by this permit, using

approved analytical methods as specified in this permit, the results of this monitoring shall
be included in the calculation and reporting of the data submitted in the Discharge
Monitoring Report. Such increased frequency shall also be indicated.

Records Contents

Records of monitoring information shall include:

1. The dates, exact place, and time of sampling or measurements;

2. The initials or name(s) of the individual(s) who performed the sampling or

measurements;

The date(s) analyses were performed;

The time analyses were initiated;

The initials or name(s) of individual(s) who performed the analyses;

References and written procedures, when available, for the analytical techniques or

methods used; and,

7. The results of such analyses, including the bench sheets, instrument readouts,
computer disks or tapes, etc., used to determine these results.

o

Retention of Records

The permittee shall retain records of all monitoring information, including all calibration
and maintenance records and all original strip chart recordings for continuous monitoring
instrumentation, copies of all reports required by this permit, and records of all data used to
complete the application for this permit, for a period of at least three years from the date of
the sample, measurement, report or application. This period may be extended by request of
the Department at any time. Data collected on site, copies of monitoring reports, and a
copy of this MGWPCS permit must be maintained on site during the duration of activity at
the permitted location.

Twenty-four Hour Notice of Noncompliance Reporting

The permittee shall report serious incidents of noncompliance as soon as possible, but no
later than twenty-four (24) hours from the time the permittee first became aware of the
circumstances. The report shall be made to the Water Protection Bureau at (406) 444-3080
or the Office of Disaster and Emergency Services at (406) 841-3911. The following
examples are considered serious incidents:

1. Any noncompliance which may seriously endanger health or the environment;

2. Any unanticipated bypass which exceeds any effluent limitation in the permit (See
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Part IV.G of this permit, "Bypass of Treatment Facilities");

Any upset which exceeds any effluent limitation in the permit (See Part IV.H of this
permit, "Upset Conditions").

A wriiten submission shall also be provided within five days of the time that the
permittee becomes aware of the circumstances. The written submission shall
contain:

a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times;

c. The estimated time noncompliance is expected to continue if it has not been
corrected; and,

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the

noncompliance.

The Department may waive the written report on a case-by-case basis if the oral

report has been received within 24 hours by the Water Protection Bureau, by phone,
at (406) 444-3080.

Reports shall be submitted to the addresses in Part I1.D of this permit, "Reporting of
Monitoring Results",

Other Noncompliance Reporting

Instances of noncompliance not required to be reported within 24 hours shall be reported at
the time that monitoring reports for Part 11.D of this permit are submitted. The reports shall
contain the information listed in Part 11.1.4 of this permit.

Inspection and Entry

The permittee shall allow the head of the Department or the Director or an authorized

representative thereof, upon the presentation of credentials and other documents as may be
required by law, to:

1.

Enter upon the permittee's premises where a regulated facility or activity is located
or conducted, or where records must be kept under the conditions of this permit;

Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this permit;
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Inspect at reasonable times any facilities, equipment (including monitoring and

control equipment), practices, or operations regulated or required under this permit;
and,

Sample or monitor at reasenable times, for the purpose of assuring permits
compliance, any substances or parameters at any location.
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IlI. COMPLIANCE RESPONSIBILITIES

A.

Duty to Comply

The permittee must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the Act and is grounds for enforcement action; for permit
termination, revocation and reissuance, or modification; or for denial of a permit renewal
application. The permittee shall give the Department and the Director advanced notice of

any planned changes at the permitted facility or of an activity which may result in permit
noncompliance.

Penalties for Violations of Permit Conditions

The Montana Water Quality Act provides that any person who violates a permit condition
of the Act is subject to civil or criminal penalties not to exceed $25,000 per day or one year
in prison, or both, for the first conviction, and $50,000 per day of violation or by
imprisonment for not more than two years, or both, for subsequent convictions. MCA 75-
5-611(a) also provides for administrative penalties not to exceed $10,000 for each day of
violation and up to a maximum not to exceed $100,000 for any related series of violations.
Except as provided in permit conditions on Part 111.G of this permit, "Bypass of Treatment
Facilities" and Part I11.H of this permit, "Upset Conditions", nothing in this permit shall be
construed to relieve the permittee of the civil or criminal penalties for noncompliance.

Need to Halt or Reduce Activity not a Defense

[t shall not be a defense for a permittee in an enforcement action that it would have been

necessary to halt or reduce the permitted activity in order to maintain compliance with the
conditions of this permit.

Duty to Mitigate

The permittee shall take all reasonable steps to minimize or prevent any discharge in

violation of this permit, which has a reasonable likelihood of adversely affecting human
health or the environment.

Proper Operation and Maintenance

The permittee shall at all times properly operate and maintain ail facilities and systems of
treatment and contro! (and related appurtenances) which are installed or used by the
permittee to achieve compliance with the conditions of this permit. Proper operation and
maintenance also includes adequate laboratory controls and appropriate quality assurance
procedures. This provision requires the operation of back-up or auxiliary facilities or
similar systems, which are installed by a permittee only when the operation is necessary to
achieve compliance with the conditions of the permit. However, the permittee shall
operate, as a minimum, one complete set of each main line unit treatment process whether
or not this process is needed to achieve permit effluent compliance.
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Removed Substances

Collected screenings, grit, solids, sludges, or other pollutants removed in the course of
treatment shall be disposed in such a manner so as to prevent any pollutant from entering
any waters of the state or creating a health hazard. Sludge shall not be directly blended
with or enter either the final plant discharge and/or waters of the United States. Any
sludges removed from the facility shali be disposed of in accordance with 40 CFR 503, 258

or other applicable rule. EPA and MDEQ shall be notified at least 180 days prior to such
disposal taking place.

Bypass of Treatment Facilities

1. Bypass not exceeding limitations. The permittee may allow any bypass to occur
which does not cause effluent limitations to be exceeded, but only if it also is for
essential maintenance to assure efficient operation. These bypasses are not subject
to the provisions of Parts 111.G.2 and I11.G.3 of this permit.

2. Notice:

a. Anticipated bypass. If the permittee knows in advance of the need for a
bypass, it shall submit prior notice, if possible at least ten (10) days before
the date of the bypass.

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated
bypass as required under Part 11.1 of this permit, "Twenty-four Hour
Reporting".

3. Prohibition of Bypass.

a. Bypass is prohibited and the Department may take enforcement action
against a permittee for a bypass, unless:

(1}  The bypass was unavoidable to prevent loss of life, personal injury,
or severe property damage;

(2) There were no feasible alternatives to the bypass, such as the use of
auxiliary treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should have
been installed in the exercise of reasonable engineering judgement to
prevent a bypass which occurred during normal periods of
equipment downtime or preventive maintenance; and,
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(3)  The permittee submitted notices as required under Part [11.G.2 of this
permit.

b. The Department may approve an anticipated bypass, after considering its
adverse effects, if the Department determines that it will meet the three
conditions listed above in Part I11.G.3.a of this permit.

H. Upset Conditions

1.

Effect of an upset. An upset constitutes an affirmative defense to an action brought
for noncompliance with operational based permit effluent limitations if the
requirements of Part IV.H.2 of this permit are met. No determination made during
administrative review of claims that noncompliance was caused by upset, and
before an action for noncompliance, is final administrative action subject to judicial
review (i.e., Permittees will have the opportunity for a judicial determination on
any claim of upset only in an enforcement action brought for noncompliance with
operational-based permit effluent limitations).

Conditions necessary for a demonstration of upset. A permittee who wishes to
establish the affirmative defense of upset shall demonstrate, through properly

signed, contemporaneous operating logs, or other relevant evidence that:

a. An upset occurred and that the permittee can identify the cause(s) of the
upset;

b. The permitted facility was at the time being properly operated,;

c. The permittee submitted notice of the upset as required under Part 11.1 of
this permit, "Twenty-four Hour Notice of Noncompliance Reporting”; and,

d. The permittee complied with any remedial measures required under Part

IV.D of this permit, "Duty to Mitigate".

Burden of proof. In any enforcement proceeding, the permittee seeking to establish
the occurrence of an upset has the burden of proof.
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IV.  GENERAL REQUIREMENTS

A. Planned Changes

The permittee shall give notice to the Department as soon as possible of any planned
physical alterations or additions to the permitted facility. Natice is required only when:

1. The alteration or addition could significantly change the nature or increase the
quantity of pollutant discharged. This notification applies to pollutants which are
not subject to effluent limitations in the permit; or,

2. There are any planned substantial changes to the existing sewage sludge
management practices of storage and disposal. The permittee shall give the
Department notice of any planned changes at least 180 days prior to their
implementation.

B. Anticipated Noncompliance
The permittee shall give advance notice to the Department of any planned changes in the
permitted facility or activity, which may result in noncompliance with permit requirements.

C. Permit Actions
This permit may be revoked, modified and reissued, or terminated for cause. The filing of
a request by the permittee for a permit modification, revocation and reissuance, or

termination, or a notification of planned changes or anticipated noncompliance, does not
stay any permit condition.

D. Duty to Reapply
If the permittee wishes to continue an activity regulated by this permit after the expiration
date of this permit, the permittee must apply for and obtain a new permit. The application
must be submitted at least 180 days before the expiration date of this permit.

E. Duty to Provide Information
The permittee shall furnish to the Department, within a reasonable time, any information
which the Department may request to determine whether cause exists for revoking,
modifying and reissuing, or terminating this permit, or to determine compliance with this
permit. The permittee shall also furnish to the Department, upon request, copies of records
required to be kept by this permit.

F. Other Information
When the permittee becomes aware that it failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application or any report to the
Department, it shall promptly submit such facts or information with a narrative explanation
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of the circumstances of the omission or incorrect submittal and why they weren't supplied
earlier.

Signatory Requirements

All applications, reports or information submitted to the Department shall be signed and
certified.

l. All permit applications shall be signed by either a principal executive officer or
ranking elected official.

2. All reports required by the permit and other information requested by the
Department shall be signed by a person described above or by a duly authorized
representative of that person. A person is considered a duly authorized
representative only if:

a. The authorization is made in writing by a person described above and
submitted to the Department; and,

b. The authorization specifies either an individual or a position having
responsibility for the overall operation of the regulated facility, such as the
position of plant manager, superintendent, position of equivalent
responsibility, or an individual or position having overall responsibility for
environmental matters. (A duly authorized representative may thus be
either a named individual or any individual occupying a named position.)

3. Changes to authorization. If an authorization under Part IV.G.2 of this permit is no
longer accurate because a different individual or position has responsibility for the
overall operation of the facility, a new authorization satisfying the requirements of
Part IV.G.2 of this permit must be submitted to the Department prior to or together

with any reports, information, or applications to be signed by an authorized
representative.

4. Certification. Any person signing a document under this section shall make the
following certification:

"l certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and
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complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and
imprisonment for knowing violations."

The Montana Water Quality Act provides that any person who knowingly makes any false
statement, representation, or certification in any record or other document submitted or
required to be maintained under this permit, including monitoring reports or reports of
compliance or noncompliance shall, upon conviction be punished by a fine of not more
than $25,000 per violation, or by imprisonment for not more than six months per violation,

Except for data determined to be confidential under 40 CFR Part 2, all reports prepared in
accordance with the terms of this permit shall be available for public inspection at the
offices of the Department. As required by the Clean Water Act, permit applications,

Nothing in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from any responsibilities, liabilities, or penalties to which the
permittee is or may be subject under Section 311 of the Clean Water Act.

The issuance of this permit does not convey any property or water rights of any sort, or any
exclusive privileges, nor does it authorize any injury to private property or any invasion of
personal rights, nor any infringement of federal, state or local laws or regulations.

The provisions of this permit are severable, and if any provision of this permit, or the
application of any provision of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the remainder of this permit, shall

H. Penalties for Falsification of Reports
or by both.
I Availability of Reports
permits and effluent data shall not be considered confidential.
J. Oil and Hazardous Substance Liability
K. Property or Water Rights
L. Severability
not be affected thereby.
M. Transfers

This permit may be transferred to a new permittee if:

1. The current permittee notifies the Department at least 30 days in advance of the
proposed transfer date;
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2. The notice includes a written agreement between the existing and new permittees
containing a specific date for transfer of permit responsibility, coverage, and
liability between them:,

3. The Department does not notify the existing permittee and the proposed new
permittee of intent to revoke or modify and reissue the permit. If this notice is not
received, the transfer is effective on the date specified in the agreement mentioned
in Part IV.M.2 of this permit; and

4, Required annual, application, and transfer fees have been paid.

Fees

The permittee is required to submit payment of an annual fee as set forth in ARM

17.30.201. If the permittee fails to pay the annual fee within 90 days after the due date for
the payment, the Department may:

1. Impose an additional assessment consisting of 15% of the fee plus interest on the
required fee computed at the rate established under 15-1-216(3), MCA, or

2. Suspend the processing of the application for a permit or authorization or, if the
nonpayment involves an annual permit fee, suspend the permit, certificate or
authorization for which the fee is required. The Department may lift suspension at
any time up to one year after the suspension occurs if the holder has paid all
outstanding fees, including all penalties, assessments and interest imposed under

this sub-section. Suspensions are limited to one year, after which the permit will be
terminated.

Reopener Provisions

This permit may be reopened and modified (following proper administrative procedures) to
include the appropriate effluent limitations (and compliance schedule, if necessary), or
other appropriate requirements if one or more of the following events occurs:

1. Water Quality Standards: The water quality standards of the receiving water(s) to
which the permittee discharges are modified in such a manner as to require different
effluent limits than contained in this permit.

2. Water Quality Standards are Exceeded: If it is found that water quality standards in
the receiving waters, excluding mixing zones as designated by ARM 17.30.501-
17.30-518, are exceeded for parameters included in the permit, the department may
modify the effluent limits or water management plan.
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3. TMDL or Wasteload Allocation: TMDL requirements or a wasteload allocation is
developed and approved by the Department and/or EPA for incorporation in this
permit,

4, Water Quality Management Plan: A revision to the current water quality

management plan is approved and adopted which calls for different effluent
limitations than contained in this permit,

5. Toxic Pollutants: A toxic standard or prohibition is established under Section
307(a) of the Clean Water Act for a toxic pollutant which is present in the discharge
and such standard or prohibition is more stringent than any limitation for such
pollutant in this permit.

Biosolids

Sewage sludge (which is not landfilled in accordance with solid waste regulation at 40
CFR Part 258) must meet alf applicable requirements for disposing of sludge through land
application or surface disposal site at 40 CFR Part 503. The regulations are administered
by the U.S. Environmental Protection Agency.

For land application, the regulations require demonstration of an approvable land
application site; compliance with poliutant limits for metals and fecal coliform: treatment
for pathogens; treatment for vector attraction reduction; agronomic application rates; site
restriction on public access, animal grazing, and crop harvesting; monitoring; recording
keeping; and reporting.

For surface disposal, the regulations require an approvable surface disposal site;
compliance with pollutant limits for metals; protection of groundwater from nitrate
contamination; treatment for pathogens; treatment for vector attraction reduction:
monitoring; recordkeeping; and reporting.

Implement other measures as determined by the Department, which may include invoking
the permit condition set forth in Part IV. O., “Reopener Provisions™.
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V.  SPECIAL CONDITIONS

There are no special conditions for this permit.
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DEFINITIONS

1.

“30-day (and monthly) average,” other than for fecal coliform bacteria, means the
arithmetic average of all samples collected during a consecutive 30-day period or
calendar month, whichever is applicable. Geometric means shall be calculated for
fecal coliform bacteria. The calendar month shall be used for purposes of reporting
self-monitoring data.

“90-day (and quarterly) average,” other than for fecal coliform bacteria means
the arithmetic average of all samples collected during a consecutive 90-day period
or 3 calendar months, whichever is applicable. Geometric means shall be
calculated for fecal coliform bacteria. The calendar quarter shall be used for
purposes of reporting self-monitoring data.

“30-day Average Load” means the arithmetic mean of all 30-day or monthly
average loads reported during a calendar quarter for a monitored parameter.

“7-day Average (and weekly) average” means the highest allowable average of
daily discharges over a calendar week, calculated as the sum of all daily
discharges measured during a calendar week divided by the number of daily
discharges measured during that week.

“BODs” means a measurement of the amount of oxygen utilized by the
decomposition of organic material, over a five-day period of time in a wastewater
sample; it is used as a measurement of the readily decomposable organic content
of wastewater.

“Bypass” means the intentional diversion of waste streams from any portion of a
treatment or storage facility.

“CBODs” means the five day measure of the pollutant parameter carbonaceous
biochemical oxygen demand.

“Composite sample” means a sample composed of two or more discrete samples
and shall be flow proportioned. The aggregate samples will reflect the average
water quality covering the compositing or sample period. The composite sample
shall, as a minimum, contain at least four (4) samples collected over the
compositing period. Unless otherwise specified, the time between the collection
of the first sample and the last sampled shall not be less than six (6) hours nor
more that 24 hours. Acceptable methods for preparation of composite samples
are as follows:

a. Constant time internal between samples, sample volume proportional to
flow rate at time of sampling;
b. Constant time internal between samples, sample volume proportional to

total flow (volume) since last sample. For the first sample, the flow rate at
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the time the sample was collected my be used;

c. Constant sample volume, time interval between samples proportional to
flow (i.e., sample taken every “X™ gallons of flow); and ,

d. Continuous collections of sample, with sample collection rate proportional
to flow rate.

“Continuous” means the measurement of effluent flow which occurs without
interruption throughout the operating hours of the facility, except for infrequent
shutdowns for maintenance process changes, or other similar activities.

"Daily Maximum Limit" means the maximum allowable discharge of a
pollutant during a calendar day. Expressed as units of mass, the daily discharge is
cumulative mass discharged over the course of the day. Expressed as a
concentration, it is the arithmetic average of all measurements taken that day.

“Department” means the Montana Department of Environmental Quality.

“Grab” sample, for monitoring requirements, means a single "dip and take"

sample collected at a representative point in the discharge stream or monitoring
well.

“Instantaneous” measurement, for monitoring requirements, means a single
reading, observation, or measurement.

“Load limits” means mass-based discharge limits expressed in units such as
1b/day

“Mixing zone” means a limited area of a surface water body or aquifer where
initial dilution of a discharge takes place and where water quality changes may
occur. Also recognized as an area where certain water quality standards may be
exceeded.

“Nondegradation” means the prevention of a significant change in water quality
that lowers the quality of high-quality water for one or more parameters. Also,
the prohibition of any increase in discharge that exceeds the limits established

under or determined from a permit or approval issued by the Department prior to
April 29, 1993.

“Semi-Annual Average” means the arithmetic average of all samples collected
during a consecutive 180-day period or 6 calendar months, whichever is
applicable.

“Severe property damage” means substantial physical damage to property,
damage to the treatment facilities which causes them to become inoperable, or
substantial and permanent loss of natural resources which can reasonably be
expected to occur in the absence of a bypass. Severe property damage does not
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mean economic loss caused by delays in production.

“TMDL?" means the total maximum daily load of a parameter, representing the
estimated assimilative capacity for a water body before other designated uses are
adversely affected. Mathematically, it is the sum of waste load allocations for

point sources, load allocations for non-point and natural background sources, and
a margin of safety.

“TSS” means totai suspended seolids, which is a measure of the filterable solids
present in a sample, as determined by the method specified in 40 CFR part 136.
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STATEMENT OF BASIS
(for Proposed Permit Limits (New Permit))
PERMITTEE: River Rock County Water and Sewer District
PERMIT NUMBER: MTX000147
RECEIVING WATERS: Class I Ground Water
FACILITY NAME: River Rock Subdivision
265 N. River Rock Road
Belgrade, MT 59714
SOURCE LOCATION: SW 1/4 Section 3, Township | South, Range 4
East, Gallatin County (Attachment 1)
CONTACT: Steve Rude, President, River Rock County Water and
Sewer District
TELEPHONE: (406)388-0613
FEE INFORMATION
Type: Ground Water, domestic wastes
Number of Qutfalis: I
Outfall Type: Infiltration Percolation Cells

I PERMIT STATUS

The permittee submitted their initial MGWPCS permit application on October 6, 2003. On
March 5, 2004 the Department requested that the application fee and first years annual fee be
submitted. On April 8, 2004 the Department received the appropriate fees. The application was
deemed complete on May 19, 2004. The public comment period for the draft permit was March
11 through April 10, 2006. The only comments received were from a representative of the
permittee. The Department’s response to comments and the final permit were never issued at the
request of the River Rock County Water and Sewer District (RRCWSD). A June 15, 2006 letter
from the RRCWSD requested that issuance of the final permit be delayed while the RRCWSD
worked on designs and funding for effluent flow monitoring and a new monitoring well that was
required in the draft permit. Since the permit was voluntary, the Department agreed to delay
issuing final permit. In a letter dated June 21, 2007, TD&H Engineering Consultants on behalf
of the RRCWSD requested that the Department finalize the permit and issue it. Based on the
amount of time that lapsed between the RRCWSD request to stop and then continue the permit
this statement of basis and the permit have been modified to account for the new effluent and
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ground water monitoring data that have been collected since the statement of basis was originally
written in 2006.

The owner of the wastewater system has a requirement in their subdivision approval (EQ#03-
2444) to maintain an area that is large enough for spray irrigation of the treated wastewater
generated by this development in case the existing treatment system does not operate properly.
This requirement was in accordance with the agreement between the original owner of the
facility (Wallace Diteman) and the Department (formerly Department of Health and
Environmental Sciences) on August 28, 1978. In 2003 the Department agreed to remove the
requirement that land for spray irrigation be owned or leased by the wastewater system owner if
the applicant voluntarily applied for and received a MGWPCS permit. However, as detailed in
this statement of basis, the wastewater discharge has created exceedences of the DEQ-7 human
health standard for nitrate (as N) in the ground water monitoring welis (MW-1 and MW-2)
located directly downgradient of the infiltration-percolation (IP) celis (there have also been
detections of fecal coliform bacteria and escherichia coliform bacteria in those wells). Because
a mixing zone was not previously granted for this discharge, MW-1 and MW-2 have been the
ground water compliance points for this discharge. The treatment system also has elevated five-
day biological oxygen demand (BODs) and total suspended solids (TSS) in the treated effluent.
The exceedences of the nitrate (as N) human health standard in the ground water wells was a
violation of the Montana Water Quality Act (75-5-605(1)(a), Montana Code Annotated) as
described in a letter from the Department to the RRCWSD dated August 29, 2007. That
violation letter required that the RRCWSD work with the Department to complete and issue the
wastewater discharge permit. Due to the issuance of that violation letter, the MGWPCS permit

was no longer a voluntary permit pursuant to the requirement of Administrative Rules of
Montana (ARM) 17.30.1022(1)(c).

The RRCWSD has not maintained a lease or ownership of land for spray irrigation. Therefore,
that land is no longer available for use to mitigate the impacts to the ground water from the
wastewater discharge.

The wastewater treatment system received plan and specification approval from the Department
on October 19, 1999 (EQ #99-2750). The system construction was completed in 1999.

The community wastewater treatment system is designed to serve 1,192 single-family homes, a
school and some retail commercial businesses. The system is used to treat residential strength
(domestic) wastewater.

The wastewater will be transported to the treatment system via gravity-flow and lift stations.

The wastewater will receive primary treatment in two aerated lagoons in series. During the
summer months, after treatment in the lagoons, the wastewater can be diverted to a third lagoon
cell prior to final disposal in one of seven IP cells. During the winter months, lagoon cell #3 can
be used as an additional IP cell. The design flow rate for the treatment system is 374,000 gallons
per day (gpd).
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IIl.  DESCRIPTION OF DISCHARGE

A. Quitfall Location

The permit authorizes the permittee to discharge treated domestic wastewater from IP cells and
lagoon cell #3 (Outfall 001) to ground water.

Outfall 001 is located at 45°46°44°* North latitude (45.7790) and 111°13°24"* West longitude (-
111.2234), which is in Section 3, Township 1 South, Range 4 East, Gallatin County.

B. Past Monitoring Data / Effluent Characteristics

1. Past Monitoring Data
The wastewater treatment system was constructed in 1999. Between 1999 and May 2009, 51

influent and effluent wastewater samples were collected for analysis. The results for some of the
parameters monitored are summarized in Table 1.

Table 1. Wastewater Influent and Effluent Monitoring Data for River Rock Wastewater
Treatment System

Date Influent/ Influent/ Influent/ Influent/ Influent/
Effluent Effluent Effluent Effluent Effluent
Total Total Fecal Coliform Biological Total
Nitrogen Inorganic (org./100 ml)) Oxygen Suspended
(mg/L) Nitrogen Demand Solids (TSS)
(mg/L) (BODs) (mg/L)
(mg//L))
11/18/99' | 3.65/0.85 NS /<1.0 8.0E+3 / 2.0E+0 3/45 15/4
01/05/00" | 2.25 /NS NS /NS 1.2E+3 /NS 7.5 /NS 14 /NS
02/22/00' | NS/3.25 NS /<2.2 NS /3.0E+2 NS/10.5 NS/ 18
8/24/00 516/1.2 NS/09 5.0E+7 / 9.0E+0 375/16.5 280/ 14
10/20/00 604/1.5 NS /<0.2 2.0E+7 /2.2E+1 270/18 290/17
11/22/00 41/0.8 NS /0.6 4.0E+7 / 3.6E+3 285/13.5 15/4
1/5/01 47.8/7.9 NS/7.9 4.0E+6 / 1.0E+1 360/19.5 230/21
2/27/01 434/11.8 NS/ 12.7 1.0E+9 / 8.0E+1 390/9 210/32
5/2201 57.8/17.6 NS/3.9 1.9E+6 / 5.0E+0 225/27 158 /28
6/25/01 37.1/6.5 NS /2.6 4 0E+4 / 2.0E+] 330/28.5 140 /24
11/7/02 48.3/17.6 NS/16.6 3.0E+7 /4.2E+5 240/22.1 225 /24
1/20/03 | 44/21.6 NS/18.9 NS/ NS 240 / 36 220 /26
8/8/03 5347122 0.32/0.62 7A4E+2/7.0 225724 490/ 10
9/7/04 18.2/21.4 33.5/16.7 8.1E+7 / 2.0E+6 225/1.5 112/8
10/13/04 | 34.2/17.1 29.1/13.0 3.0E+6 / 2.3E+3 195/1.5 80/2
12/1/04 50.3/20.9 48.8/18.2 2.3E+6/ 1.8E+4 330/18 158 /36
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3/29/05 26.2/32.3 27.1/22.5 1.4E+6 / 5.4E+3 255736 146 /76
6/30/05 35.6/16.4 46.3/13.5 3.7E+4 /2. 7E+4 675/ 105 32/ 84
9/26/05 29.8/37.2 33.8/21.2 4 .0E+4 / 4.0E+3 2107345 52 /420
12/29/05 | 36.9/39.9 33.0/48.1 1.0E+6 /1.0E+4 285790 90 /104
6/14/06 NS /NS NS /NS NS /NS 2,200/278 NS /NS
7/6/06 70.8/25.8 60.0/15.85 TNTC® / 3.0E+2 240/ 130 280/36
9/7/06 NS /NS NS /NS NS /NS 340/76 304 /60
12/28/06 | 93.4/64.9 71.7/45.96 27E+6/1.1E+4 380/ 64 306769
3/26/07 | 40.8/69.3 19.28/49.2 | 6.9E+6/7.0E+3 360 /250 243 /268
6/30/07 NS /NS NS /NS NS /NS 280/92 157774
7/30/07 NS /NS NS /NS NS /NS 260/ 68 NS /NS
8/27/07 NS /NS NS /NS NS /NS 410/ 87 227/53
9/17/07 NS /NS NS /NS 2.5E+7/1.8E+4 250778 208/36
10/22/07 NS /NS NS /NS NS /NS 300/ 56 NS /NS
11/19/07 NS /NS NS /NS NS /NS 230/39 188 /38
12/10/07 NS /NS NS /NS NS /NS 380/99 161/53
1/28/08 NS /NS NS /NS NS /NS 400/ 47 308/ 54
2/18/08 NS /NS NS /NS NS /NS 434/ 64 253 /40
3/17/08 NS /NS NS /NS NS /NS 660 / 84 200/ 60
4/14/08 NS /NS NS /NS NS /NS 268/50 285/125
5/19/08 NS /NS NS /NS NS /NS 260/99 180 /27
6/9/08 NS /NS NS /NS NS /NS 260/ 75 143 /90
7/14/08 NS /NS NS /NS NS /NS 214/ 83 180 /23
8/25/08 NS /NS NS /NS NS /NS 310/37 173 / 47
9/24/08 NS /NS NS /NS NS /NS 265726 159/50
10/31/08 NS /NS NS /NS NS /NS 331/29 193 /30
11/11/08 NS /NS NS /NS NS /NS 238/53 233 /17
1/19/09 NS /NS NS /NS NS /NS 328 /37 213/33
2/2/09 NS /NS NS /NS NS /NS 331/39 173/ 67
3/29/09 NS /NS NS /NS NS /NS 369/91 463 / 83
4/6/09 NS /NS NS /NS NS /NS 264 /107 227/ 87
5/04/09 NS /NS NS /NS NS /NS 425771 207 /140
6/18/09 NS /NS NS /NS NS /NS 263/32 540/200
7/20/09 NS /NS NS /NS NS /NS 230/21 450/ 160
8/17/09 NS /NS NS /NS NS /NS 393 /50 251 21

(13 Data for these dates is not representative of the typical raw wastewaler or treated wastewater due to low flows into
the treatment system.

2) TNTC = to numerous to count

3 NS =No sample analyzed

Total nitrogen (TN) consists of the sum of nitrate, nitrite, ammonia and the organic fraction of
nitrogen in the wastewater (the sum of ammonia and the organic fraction are referred to as total
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kjeldahl nitrogen, or TKN). Total inorganic nitrogen (TIN) consists of the sum of nitrate, nitrite,
and ammonia.

The TN, TIN, fecal coliform bacteria, TSS and BOD; data show increasing effluent
concentrations over time. These trends are likely related to the build-out of the River Rock
development. As the total number of homes contributing wastewater to the treatment system
increased between 1999 and 2009, the retention time in the treatment system decreased thereby
increasing effluent concentrations. Since June 2005, 22 of the 34 BOD; effluent concentrations
measured would not meet the 85% reduction required for secondary treatment under federal
regulations (40CFR Part 133.102). 85% reduction of five-day carbonaceous biological oxygen
demand (CBOD:) is the effluent [imit in Section V. of this SOB (the federal regulation, 40CFR
Part 133.102, allows the use of BODs or CBODsto demonstrate compliance with secondary
treatment standards). Due to the history of elevated BOD;s concentrations above the proposed
effluent limit, the permit (Part 1, Section E) will include a compliance schedule for CBODs.

In April 2008 the RRCWSD installed a flow meter to measure the amount of wastewater being
treated by the wastewater system. That flow meter has shown that the average flow is
approximately 150,000 gallons per day (gpd), which is well below the system design capacity of
374,000 gpd. The population in the River Rock Development is at or near full build-out,
therefore the flows to the wastewater system should not increase in the future. The flows are
well below design capacity which is due, in part, to the use of modern low-flow fixtures that
weren’t accounted for in the original design of the system in the 1970’s.

2. Effluent Characteristics

Using discharge monitoring data from three other wastewater treatment systems (the towns of
Superior, Gardiner and Belt) that use similar treatment technology as used at the River Rock
facility, the average and 90 percentile effluent concentrations for TN, BODs, TSS, and total
phosphorus produced by those facilities from 2002 through 2004 are listed in Table 2.
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Table 2. Wastewater Effluent Statistics for Similar Wastewater Treatment Facilities (2002-
2004)
Facility Total Nitrogen Biological Total Total
(mg/L) Oxygen Suspended Phosphorus
Demand (mg/L) { Solids (mg&) (mg/L)
GARDINER
Average 21.0 15.4 22.) 4.1
90" Percentile 28 26.4 58.8 5.4
SUPERIOR
Average 22.8 18.6 20.3 5.8
90" Percentile 34.1 31.8 53 5.3
BELT
Average 10.0" 16.0 25.3 2.4'
90" Percentile 15.9' 28.4 46.2 29

(1 These values based only on one year of data (2002).

The results indicate that the River Rock system produces similar effluent quality, except for the
nutrients in the Belt effluent. The TN and total phosphorus effluent concentrations are
noticeably lower in the Belt wastewater than the other two facilities. Whether this difference is
due to better treatment efficiencies or different influent wastewater characteristics cannot be
determined from the existing data.

The 90™ percentile statistic is included in Table 2 to demonstrate the type of effluent
concentrations that can be expected on a regular basis for these types of treatment systems.

IV. RECEIVING WATER

A. Water Use Classifications and Applicable Water Quality Standards

The facility has been collecting background ground water quality data since 1999 from a
monitoring well (MW-3) located in the southwest comer of the River Rock development. MW-3
was constructed as a background ground water quality monitoring point for comparison to two
wells (MW-1 and MW-2) that are located north (downgradient) of the IP cellls (see Attachment
2A and 2B). Between March 1999 and July 2009, ground water samples from MW-1, MW-2
and MW-3 were collected and analyzed for several water quality parameters on 42 dates (see
Attachment 3). In February 2008, the RRWCSD installed an additional ground water monitoring
well, MW-4. MW-4 is a new background monitoring well that is located immediately
upgradient of the IP cells (see Attachment 2A), MW-4 was installed to better determine the
ground water quality immediately prior to the discharge from the IP cells, and to confirm that the
concentrations measured further upgradient in MW-3 were representative of the ground water
quality flowing beneath the IP cells. Six samples collected in 2008 and 2009 from MW-4 show
average nitrate (3.4] mg/L) and chloride (7.62 mg/L) concentrations at similar concentrations as
in MW-3 (see Attachment 3).
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The IP cells are constructed on top of quaternary alluvial deposits of the Gallatin valley. Based
on two monitoring wells (MW-1 and MW-2) the soils consist of sandy gravels and gravelly
sands down to the water table at 50 to 56 feet below ground surface.

Based on the 37 water quality analyses from MW-3 (see Attachment 3), the average
nitrate+nitrite (as N) of the upgradient ground water is 3.43 mg/L.. However, prior to May 2002,
the highest nitrate-+nitrite (as N) concentration in MW-3 did not exceed 3.7 mg/L and the average
of those first ten samples was only 1.77 mg/L. Since July 2002, the average nitrate+nitrite (as N)
concentration from 27 sampling events has been 4.04 mg/L, and has been as high as 8.1 mg/L.
The cause of the increase is not certain, but may be related to historic manure storage/distribution
practices or agricultural practices on the land located to the south (upgradient) from MW-3. The
chloride concentration in MW-3 has not risen concurrently with the nitrate+nitrite concentrations
(the chloride concentrations have remained below 18 mg/L), which indicates the nitrate+nitrite
increase is likely not due to human-derived wastewater. Domestic wastewater typically includes
elevated concentrations of chloride that are not typically present in agriculturally-related sources
or in manure sources.

The nitrate-+nitrite concentrations in the two monitoring wells (MW-1 and MW-2) directly north
of the wastewater system have also shown increases. Those two monitoring wells have exceeded
the nitrate+nitrite (as N) DEQ-7 human health standard of 10 mg/L on 21 dates, with a maximum
concentration of 49 mg/L in MW-2 (see Attachment 3). MW-1 and MW-2 have also shown
concurrent increases in their chloride concentrations (from less than 10 mg/L to as high as 85
mg/L), which is an indication that the increasing nitrate-+nitrite concentrations in MW-1 and
MW-2 are likely related to the River Rock wastewater discharge. The fow chloride
concentrations in MW-3 and MW-4 also support the conclusion that the elevated nitrate

concentrations in MW-1 and MW-2 are primarily due to the wastewater discharge from the
RRCWSD IP cells.

MW-1 and MW-2 have also had fecal coliform bacteria or esherichia {e-coli) bacteria detections
above the DEQ-7 human health standard of less than one on 21 dates (see Attachment 3).

Due to exceedences of the nitrate ground water quality standard, the permit (Part I, Section E)
will include a compliance schedule for reducing nitrate to below the water quality standard at the
end of the mixing zone and to below the effluent limit. In addition, due to exceedences of the e-
coli bacteria ground water quality standard (and historic exceedences of the previous DEQ-7
limit for fecal coliform bacteria), the permit will include a compliance schedule for reducing e-
coli bacteria below the water quality standard in MW-1 and MW-2. Fecal coliform bacteria was
the pathogenic standard in DEQ-7 prior to February 2006 and therefore was the required
monitoring parameter in MW-1 and MW-2. Since February 2006 e-coli bacteria has been the
pathogen standard in DEQ-7; MW-1, MW-2, MW-3 and MW-4 have been monitored for e-coli
bacteria since September 2008 (see Attachment 3).
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A nitrate+nitrite (as N) concentration of 10.0 mg/L was recorded in MW-2 in September 2003.
According to the Certificate of Subdivision Plat Approval for River Rock (EQ#99-2750), an
increase of the nitrate+nitrite(as N) concentration in MW~—1 or MW-2 above 7.5 mg/L requires
the monitoring frequency for MW-1 and MW-2 to be increased from semi-annualiy to quarterly.
However, in violation of the certificate of subdivision plat approval, no samples were coilected
or analyzed from MW-1 or MW-2 between December 2003 and September 2004. The
RRWCSD was not issued a violation letter for that, but were requested to increase the
monitoring frequency to quarterly. Quarterly monitoring has been conducted since September
2004 except for one quarter in 2005 and 2006.

In 2007 and 2008 the Gallatin County Local Water Quality District monitored the ground water
quality of 71 wells in the vicinity of the River Rock wastewater discharge. This study
concentrated many of those wells in the area downgradient of the River Rock IP cells. The data
shows some elevated nitrate and chloride concentrations in domestic wells located downgradient
(northerly) from the IP cells. Some of the wells also contained coliform bacteria. However,
none of the wells included in the study exceeded DEQ-7 water quality standards for nitrate or e-
coli bacteria. The domestic well located closest to the IP cells (located at 34 Wildhorse Trail)
had reported a nitrate concentration on August 12, 2007 of 21.2 mg/L from a sample collected by
the homeowner. In 2009, landowners near to or adjacent to the River Rock IP cells installed
three ground water monitoring wells just north and downgradient of the River Rock IP cells that
have been sampled several times. Two of the adjacent monitoring wells have reported nitrate (as
N) concentrations above the DEQ-7 human health standard (the highest concentrations reported
were 41.0 and 39.8 mg/L). Those same two off-site wells have also reported the presence of e-
coli bacteria. The nitrate monitoring results of the off-site monitoring wells are similar to
concentrations previously measured in MW-1 and MW-2.

Based on the 23 water quality analyses from MW-3 from 1999 through 2007, the average
specific conductivity of the ground water is 450 umhos/cm. Therefore, the classification of the
receiving ground water is Class 1.

The receiving water for Outfall 001 is Class I ground water as defined by the Administrative
Rules of Montana [ARM 17.30.1006 (1)(a)]. Class I ground water is suitable for the following
beneficial uses with little or no treatment: public and private water supplies, culinary and food
processing purposes, irrigation, drinking water for livestock and wildlife and for industrial and
commercial uses. Secondary and human health standards (DEQ-7, February 2008) apply to
concentrations of substances in Class I ground waters (water with specific conductance equal to
or less than 1,000 microSiemens/cm). Class I ground waters are considered high quality waters
and are subject to Montana’s Nondegradation Policy [75-5-303, Montana Code Annotated
(MCA)].

Because this wastewater discharge was originally approved by the state prior to April 29, 1993, it
is not considered a new or increased source pursuant to ARM 17.30.702(18). Therefore, the
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nondegradation limits do not apply to this discharge, but the DEQ-7 water quality standards do
apply. The applicable water quality standards are shown in Table 3.

Table 3. Applicable Water Quality Standards

Parameter DEQ-7 Numeric Human Health Ground
- Water Standards
| Nitrate (as N). mg/L 10t
Total Phosphorus, mg/L No numeric standard
. E-coli Bacteria, organisms/{00 ml <1

(1) Tnstantanecus maximum, no single sample shall exceed this value. DEQ-7 (February, 2008).
{2) Maximum based on 24-hour geometric mean, DEQ-7 (February, 2008).

The nearest downgradient surface water from the outfall is Ben Hart Creek. In the direction of
ground water flow (N29°E) Ben Hart Creek is approximately 25,400 feet from the northeast
corner of the IP cells. Ben Hart Creek is classified as a B-2 surface water [ARM 17.30.610(1)].

B. Mixing Zone

The RRCWSD has proposed to discharge all wastewater from Outfall 001 and has requested a
standard ground water mixing zone for nitrate and e-coli bacteria of 500 feet. The RRCWSD has
also requested that the width of the mixing zone be increased for the cold weather season (from a
width of 470 feet to a width of 660 feet in the cold weather season). The “cold weather mixing
zone” is wider and accounts for discharges from lagoon cell #3 that may be used as an IP bed
during the cold months. At the time the treatment system was originally designed and approved
by the Department (1970’s), storage cells did not have maximum allowable leakage rates,
therefore lagoon cell #3 can be used as a discharge location and can also be used as a storage cell
when the inflow to the cell #3 exceeds the discharge rate. Due to the difficulty in assigning
multiple effluent limits over a 30-day averaging period depending on whether lagoon cell #3 is
used as an [P bed or not and for how long over that 30-day period it is used, it is not feasible to
assign multiple effluent limits or designate different mixing zone dimensions for different
seasons. Therefore, the granted mixing zone will be based on the wider cold weather discharge.
To insure there are no exceedences of water quality standards at the end of the mixing zone, the
more conservative scenario between warm-weather discharges (when cell #3 is not used for
discharge of treated wastewater) and cold-weather discharges (when cell #3 may be used for
discharge of treated wastewater) will be used in determining water quality-based effluent limits.

From October 2000 through June 2007 the permittee conducted 19 rounds of effluent monitoring
for chloride and TN and concurrent monitoring of MW-1 and MW-2 (the data from MW-1 was not
used in the following analysis because it did not show as consistent or long-term water quality
impacts as were observed in MW-2). This monitoring was conducted to determine the amount of
natural denitrification (reduction of nitrate to nitrogen gas) that is occurring beneath the IP beds.
The amount of natural denitrification beneath the [P beds can then be used in calculating the water
quality-based effluent limits (WQBEL). Chloride is considered a conservative element (i.e. it does
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not degrade in the environment). Therefore, the percent reduction of the chloride concentration
between the discharge point and MW-2 can be solely attributed to ground water dilution. If the
amount of chloride dilution is compared to the concentration reduction of TN between the discharge
point and MW-2, any additional percent reduction of TN (as compared to the percent reduction of
chloride} can be reasonably attributed to denitrification. Based on this method, the water quality
information indicated that denitrification accounted for a 50% concentration reduction of TN
between the effluent monitoring point and MW-2. That 50% reduction will be accounted for in
determination of the total inorganic nitrogen (TIN) WQBEL (see Part V.D. of this SOB).

The permittee must comply with the ground water mixing zone rules pursuant to ARM 17.30
Subchapter 5. Due to an existing domestic drinking water well (well located on 40 Wildhorse
Trail) that is located 500 feet downgradient of the IP cells, the mixing zone cannot extend the
standard length of 500 feet. Pursuantto ARM 17.30.508(2) a mixing zone may not extend into
the zone of influence of an existing drinking water supply well. The zone of influence for a
domestic well is commonly assumed to be a 100 foot radius around the well. Therefore, the
Department can grant a source specific ground water mixing zone that extends to a point that is
100 feet upgradient of the existing drinking water supply well. Based on the location of the
existing downgradient drinking water wells, the mixing zone can be a maximum length of 400
feet. However, the RRCWSD does not awn the property at the end of a 400 foot mixing zone
and cannot gain access in perpetuity to that property for the purpose of installing compliance
monitoring wells. Therefore, the source specific ground water mixing zone length will be set at
400 feet but the monitoring location will be based on the point where the RRCWSD can monitor
the impacts in the ground water. That monitoring point is defined by the existing monitoring
wells MW-1 and MW-2, which are approximately 50 feet downgradient from the northern end of
the P cells (see Attachment 4). The ground water nitrate concentration limit at the end of the
400-foot mixing zone will be back-calculated to the monitoring well locations in Part V. D. of
this SOB. Because the e-coli standard is based on an actual presence or absence of that bacteria,
the ground water limit will not be back calculated for e-coli bacteria. It will be set at the DEQ-7
human health standard of less than one at MW-1 and MW-2.

The mixing zone will extend downgradient of the IP cells and lagoon cell #3 in a N29°E
direction (parallel to the local ground water gradient) and end on adjacent properties to the north
that are not owned by the RRCWSD (see Attachment 4). The hydraulic gradient is based on an
average of eleven quarterly water level monitoring events on wells MW-1, MW-2 and MW-3
between June 2000 and January 2003. The shape of the mixing zone is determined from the
dimensions of the IP beds/lagoon cell #3 and the measured ground water flow direction. Water
level data collected off-site by the Gallatin County Local Water Quality Protection District in
2007 and 2008 indicates that the ground water flow direction used in the permit is accurate, and
eventually curves to the north and northwest downgradient of the RRCWSD IP cells.

The source specific ground water mixing zone is granted for nitrate and for e-coli bacteria.
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V. PROPOSED WATER QUALITY-BASED EFFLUENT LIMITS

The permittee must comply with the Numeric Water Quality Standards included in Circular
DEQ-7 (February 2008) and protection of beneficial uses [ARM 17.30.1006]. Ground water
quality standards may be exceeded within a Department authorized mixing zone provided that all
existing and future beneficial uses of the state waters are protected [ARM 17.30.1005]. In
addition, for parameters that do not have human heaith standards in DEQ-7 (February 2008), the
discharge may not cause an increase of a parameter to a level that renders the waters harmful,
detrimental or injurious to the beneficial uses listed for Class I ground water [ARM

17.30.1006( 1)(c)(ii}).

The Montana Water Quality Act requires that a discharge to state water shall not cause a
violation of a water quality standard outside a Department authorized mixing zone. Ground water
quality standards for nitrate (as N} apply at the down-gradient mixing zone boundary in the
unconfined aquifer. Water quality standards for other parameters that have not been granted a
mixing zone apply below the discharge area. The WQBELSs have been determined as follows:

A. CBOD;s

Effluent monitoring and WQBELS for five-day carbonaceous biological oxygen demand (CBOD;)
will be required to maintain USEPA primary and secondary drinking water limits and DEQ-7
human health standards in the ground water downgradient from the discharge.

As CBOD:s is discharged to ground water, the CBODs in the wastewater will decrease the dissolved
oxygen (DO) concentration in the ground water. As the DO concentration in the ground water
decreases the potential for odor problems in the ground water and leaching of metals from the soils
and rock increases (USEPA, 2002). The USEPA has secondary drinking water limits (40 CFR
143.3) for odor. The regulatory limits for metals are in USEPA primary drinking water limits (40
CFR 141.62) and in DEQ-7 hurnan health standards. To prevent potential exceedences of these

ground water limits, the permit will require monitoring and effluent fimits for CBODs in the
wastewater discharge.

Because CBODs does not have drinking water or ground water concentration limits, the narrative
water quality standards [ARM 17.30.1006(1)(b)(ii)] for class I ground waters will be used to
determine the effluent limits to protect ground water quality. Those narrative standards allow the
Department to use any pertinent credible information to determine the appropriate levels of effluent
discharge to maintain water quality in the receiving water. Because there are no WQBELS for
discharges of CBOD;s to ground water, the permit will use the technology based effluent limits that
have been adopted for discharges to surface water. The Board of Environmental Review (BER) has
adopted technology-based effluent limits for CBODs from the national secondary treatment
standards (40 CFR 133.102(a)(4)] for surface water discharges. Those national secondary treatment
standards (see Table 4) will be used in the permit in lieu of any other applicable limits to ensure
protection of the ground water quality.
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B. TSS

There are no narrative or numerical standards for TSS discharges to ground water. Therefore, there

is no WQBEL for TSS for Qutfall 001. The permit will require monitoring for TSS for determining
proper operation of the wastewater system.

C. pH

Effluent monitoring and WQBELSs for pH will be required to maintain USEPA secondary drinking
water standards (6.5 — 8.5 standard units) in the ground water and to protect the quality of the class |
groundwater pursuant to ARM 17.30.1006(1)(b)(ii). The national secondary treatment standards
{40 CFR 133.102(c)] will be used in the permit in lieu of any other applicable limits to ensure
protection of the ground water quality (see Table 4).

D. Nitrate

The total inorganic nitrogen (TIN) concentration in the I/P cell effluent is estimated to determine
whether the applicable ground water quality standard (10 mg/L) can be met at the end of the
mixing zone (nondegradation limits are not applicable as discussed in Part V. A. of this SOB).
A sensitivity analysis estimates the ground water nitrate+nitrite (as N) concentration at the end of
the mixing zone that would result from the discharge. This estimate is derived from a dilution
calculation utilizing the following mass balance equation:

= C3(Q;'+Q2)_CIQJ
C.= Qg (egn. 1)

Ci = Ambient (background) ground water nitrate+nitrite (as N) concentration (mg/L).

C, = Allowable nitrate (as N) discharge concentration {(mg/L).

C; = Ground water concentration limit for nitrate (as N) [from Circular DEQ-7 or other
appropriate water quality standard] at the end of the mixing zone

Qi = Ground water volume mixing with the discharge (ft3/day).

Q2 = Design discharge volume (ft’/day).

As discussed in Part IV. A., the average background ground water nitrate+nitrite (as N)
concentration (C; in equation 1) in MW-3 has been 4.04 mg/L since May 2002. The
nitrate+nitrite concentrations were significantly lower during the two years prior to May 2002.
However, because the nitrate-+nitrite concentrations in MW-3 have been typically elevated since

May 2002, the background concentration used for determining the WQBEL will be based on
those values.

The allowable nitrate (as N) concentration (C; in equation 1) at the end of the ground water
mixing zone is the ground water human health standard, 10 mg/L (DEQ-7, February 2008).
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The design flow (Qz in equation 1) is 374,000 gpd (50,000 ft*/day).

The volume of ground water that will mix with the discharge (Q, in equation 1) is estimated
using Darcy's equation:

O,=KIA fegn. 2)

Where: Qi = ground water flow volume (ft'/day)
K = hydraulic conductivity (ft/day)
I = hydraulic gradient (ft/ft)
A = cross-sectional area of flow at the down-gradient boundary of the 50-foot
mixing zone (ft%).

Two Q; values need to be calculated for the warm-weather and cold-weather mixing zones. For
the warm-weather mixing zone (470 feet wide at the source), Q is:

Qigwarmy = (600 ft/day)(0.0079 fi/ft)(8,100 ft?)
Quvarmy = 38,394 ft*/day

For the cold-weather mixing zone (660 feet wide at the source), Q, is:

Queoy = (600 f/day)(0.0079 ft/f)(10,950 £2)
Qucoly = 51,903 ft*/day

Hydraulic conductivity of the shallow ground water (600 feet/day) is based on a summary of
previous aquifer tests performed in this general area (Custer, 1994). Three of those aquifer tests
were included in a U.S. Geological Survey report (Hackett, et. al., 1960). Additional aquifer
tests were not performed on the onsite wells since the existing data was sufficient to estimate the
aquifer characteristics.

As discussed in Part IV. B., the hydraulic gradient is based on an average of eleven quarterly
water level monitoring events on wells MW-1, MW-2 and MW-3 between June 2000 and
January 2003. The gradient is 0.0079 ft/ft at a direction of N29 °E.

The area (A) is calculated by the width at the end of the 400 foot long mixing zone times a
standard depth in the groundwater of 15 feet. It is assumed that the entire TIN load in the
effluent converts to nitrate and enters the ground water,

The effluent concentration necessary to maintain the nitrate concentration at the end of the
warm-weather mixing zone at less than 10 mg/L is calculated below using equation 1:
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Cowarmy = 10 mg/L. (38,394 ft*/d + 50,000 ft*/d) — [(4.04 mg/L)(38.394 ft*/d))
(50,000 ft’/day)
Cztwarm)‘: 14.6 mg/L

The effluent concentration necessary to maintain the nitrate concentration at the end of the cold-
weather mixing zone at less than 10 mg/L is calculated below using equation 1:

Capeolay = 10 mg/L (51,903 ft*/d + 50.000 ft"/d) — [( 4.04 mp/L)(51.903 ft'/d)]
(50,000 fi’/day)
Cz(com) = 16.2 mg/L

The more restrictive value of the two calculations (the warm-weather mixing zone) will be used
to calculate the effluent limit. Therefore, at the design capacity of 374,000 gpd, the maximum
concentration of TIN discharged to ground water must not exceed 14.6 mg/L at outfall 001. This
effluent limit ensures the nitrate (as N) concentration at the end of the ground water mixing zone
will remain at or below the water quality standard of 10 mg/L. As discussed in Part V.B., there
is approximately a 50% reduction of TN (due to denitrification) beneath the IP beds. Therefore,
to discharge a TIN concentration of 14.6 mg/L to the ground water, the WQBEL for outfall 001
is 29.2 mg/L. Using this concentration, and a design flow of 374,000 gpd, provides a TIN load
limit of 91.1 Ibs/day, which wili be the WQBEL for outfall 001. Because the mass balance
calculation used to determine the WQBEL is based on the total load of inorganic nitrogen (which
is a factor of the concentration and volume of wastewater) entering the ground water, the
WQBEL will be based on the 30-day average load, not on a concentration limit.

E. E-coli Bacteria

E-coli bacteria monitoring in the ground water is included in this permit because:

¢ The shallow aquifer is a coarse grained alluvial aquifer with a high hydraulic
conductivity (600 ft/day), which will allow relatively rapid transport of e-coli bacteria
if any are able to migrate into the groundwater;

* The IP beds are designed to discharge a significant amount of wastewater (374,000
gpd) at a relatively rapid rate; and

e This area is experiencing rapid high density development;

o The existing influent/effluent data shows that the treatment system does not remove
all of the fecal coliform bacteria; and

¢ The existing ground water monitoring data in MW-1 and MW-2 indicates fecal
coliform and e-coli bacteria contamination.

A virus transport study conducted in western Montana revealed a four log decrease of pathogens
when discharged directly into the ground water but the results are site specific and are dependent
on the amount of fine soil present at the site (Woessner, 1998).
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The permit will require ground water monitoring at MW-1 and MW-2 to insure that the DEQ-7

(February 2008) ground water human health standard (<1 e-coli bacteria/100 ml) is not
exceeded.

F. Phosphorus

Phosphorus does not have a numeric ground water quality standard, and the nondegradation

Jimits do not apply to this discharge. Therefore, there is no WQBEL for phosphorus for Outfall
001.

The WQBELSs for Qutfall 001 are summarized in Table 4.

Table 4. Water Quality-Based Effluent Limits for Outfall 001

Parameter Effluent Limit (units as noted) Rationale
[
CBODs 85% removal' ARM 17.30.1006(1)(b){1i}
pH 6.0-9.0 S.ul. ARM 17.30.1006(1)(b)(11)
i Total Inorganic Nitrogen 2 91.1 lb/daym(d) ARM 17.30.1006{1)}{b)(1)

(1) The arithmetic mean of the values for effluent samples collected in a period of 30 consecutive days shall not exceed 15% of the
arithmetic mean of the values for influent samples collected at approximately the same times during the same period (85% removal).
(2} Total Inorganic Nitrogen (TIN) is the sum of nitrate. nitrite, and ammonia (as N).

(3} Calculations based on the 30-day average values of flow and concentration.

{4) Calculations based on the average values of design flow and concentration for the specified time period. Equation is Load (Ib/d)
= flow (gpd) x concentration {mg/L}) x 8.34x10°,

The mass-based TIN effluent limit in Table 4 is based on the following equation:
Load (Ibs/day) = Design Flow (mgd) x Average Concentration (mg/L) x 8.34
Total Inorganic Nitrogen Load (lbs/day) = (0.374 mgd)(29.2 mg/L)(8.34) = 91.1 Ib/day
V1.  FINAL PROPOSED EFFLUENT LIMITS

The proposed effluent limitations, which are all based on WQBELS, for Outfall 001 are summarized
in Table 5.




Statement of Basis
MTX000147
September 2009
Page 16 of 22

Table 5. Numeric Effluent Limits for Qutfalt 001

i
Parameter Effluent Limit (units as noted)
CBOD; 85% removal'’
pH 6.0-9.0s.u.
Total Inorganic Nitrogen (as N)* 91.1 Ib/day™™®
_Effluent Flow Rate 374,000 gallons per day (maximum flow)

(1) The arithmetic mean of the values for effluent samples collected in a period of 30 consecutive days shall not
exceed 13% of the arithmetic mean of the values for influent samples collected at approximately the same times
during the same period (85% removal).

(2) Total Inorganic Nitrogen {TIN) is the sum of nitrate, nitrite. and ammonia {as N).

(3) Caleulations based on the 30-day average values of low and concentration.

{4) Calculations based on the average values of design flow and eoncentration for the specified time period.
Equation is: Load (Ib/d) = flow {gpd) x concentration (mg/L) x B.3dx10°%

VIl.  MONITORING REQUIREMENTS

A Effluent Monitoring

Effluent monitoring is essential to ensure the effective treatment of the wastewater discharged
from the facility. The effluent limits are established to protect the ground water from a change in
water quality that would exceed a water quality standard [ARM 17.30.1006(1)(b)(i)] or cause a
change in beneficial use [ARM 17.30.1006(1)(b)(i1)].

At a minimum, upon the effective date of the permit, the constituents in Table 6 shall be
monitored at the frequency and with the type of measurement indicated. Samples or
measurements shall be representative of the volume and nature of the monitored discharge. The
flow menitoring device is an ultrasonic echo ranging type open channel flow meter (weir-type)
manufactured by Greyline Instruments, as approved by the Department on September 19, 2007.

The effluent sampling location shall be from the discharge manhole near the exit from lagoon
cell 2 at location “C2” (see Attachment 2B) prior to discharge to lagoon cell #3 and/or the IP
beds. Location C2 is the last point of control in the treatment process.

The reporting period for the constituents in Table 6 is monthly.
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Table 6. Parameters Monitored in the Effluent for Qutfall 001 (prior to discharge to lagoon
cell #3 and/or IP beds)

Parameter!" Frequency Sample Type®
Effluent Flow Rate, gpd™ Continuous Continuous
pH, s.u. Monthly Grab
Total Suspended Solids (TSS), mg/L Monthly Grab/Composite'"’
Five-day Carbonaceous Biological Oxygen Monthly Grab/Composite'”
Demand (CBODs), mg/L
Chloride, mg/L Monthly Grab/Composite'”
Escherichia Coliform (e-coli) Bacteria, Monthly Grab
organisms/100 m!
Total Phosphorus as P*, mg/L Monthly Grab/Composite'”!
Nitrate (as N), mg/L Monthly Grab/Composite'™
Nitrite (as N), mg/L Monthly Grab/Composite'”
Ammonia (as N), mg/L Monthly Grab/Composite'”
Total Kjeldahl Nitrogen (as N), mg/L Monthly Grab/Composite'”
Total Nitrogen™, mg/L Monthly Calculated
Tota! Inorganic Nitrogen (as NY"**) mg/l Monthly Calculated
Total Phosphorus, Ib/day® Monthly Calculated
Total Nitrogen, Ib/day"™ Monthly Calculated
Total Inorganic Nitrogen (as N)"*® |b/day Monthly Calculated
Oil & Grease, mg/L. Semi-annually Grab/Composite'”
Total Phenols, mg/L. Semi-annually Grab/Composite'™
Arsenic, dissolved, mg/L Semi-annually Grab/Composite'”
Cadmium, dissolved, mg/L Semi-annually Grab/Composite'™
Chromium, dissolved, mg/L Semi-annually Grab/Composite'”
Copper, dissolved, mg/L Semi-annually Grab/Composite'”
Lead, dissolved, mg/L Semi-annually Grab/Composite'”’
Mercury, dissolved, mg/L Semi-annually Grab/Composite'™
Selenium, dissolved, mg/L Semi-annually Grab/Composite'”
Silver, dissolved, mg/L Semi-annually Grab/Composite'”
Zinc, dissolved, mg/L Semi-annually Grab/Composite'"

{1} Laboratory detection limits must be equal to or less than the required reporting value (RRV) in DEQ-7 (February,
2008) for those parameters where an RRV is specified in DEQ-7.

(2) See definitions in Part VI of the permit

(3) To be measured by a recorder or totalizing flow meter

(4)  Grab samples will be allowed for the first 24 months after effective date of the permit. Thereafter, composite samples
will be required.

(5) EPA Method 365.1 or equivalent,

(6) Total Nitrogen (TN) is the sum of nitrate, nilrite and total kjeldahl nitrogen (as N).

(7)  Total Inorganic Nitrogen (TIN) is the sum of nitrate, nitrite and ammonia (as N).

(8)  See definition of “monthly average™ in Part V1. of the permit. The calculation used for determining load is: Load (Ib/d)
= flow (gpd) x concentration (mg/L) x 8.34x10°%.
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B. Influent Monitoring

Influent monitoring of CBOD: is necessary because the effluent limit in the permit will be based
on a percent reduction from the influent concentration.

At a minimum, upon the effective date of the permit, the constituents in Table 7 shall be
monitored at the frequency and with the type of measurement indicated. Samples or
measurements shall be representative of the volume and nature of the influent wastewater. The
reporting period for the constituent in Table 7 is monthly.

Table 7. Parameters Monitored in the Influent for Qutfall 001

!
‘ Parameter Frequency Sample Type'"!

Five-day Carbonaceous Biological Oxygen Monthly Composite
Demand (CBODs), mg/L

(1) Sec definitions in Part V1. of the permir

C. Ground Water Monitoring and Compliance Limits

Ground water monitoring is required in this permit due to the following site-specific conditions:

e The shallow aquifer is a coarse grained alluvial aquifer with a high hydraulic
conductivity (600 ft/day), which will allow relatively rapid transport of contaminants
that are able to migrate into the groundwater;

* The IP beds are designed to discharge a significant amount of wastewater (374,000
gpd) at a relatively rapid rate;

» This area is experiencing rapid high density development;

» The existing ground water monitoring data in MW-1 and MW-2 indicates fecal
coliform bacteria, e-coli bacteria and nitrate contamination.

The permittee is required to monitor the ground water on the downgradient edge of the IP beds
from existing monitoring wells, MW-1 and MW-2. 1n addition, the permit will require
monitoring of both upgradient monitoring wells, MW-3 and MW-4. The well locations are
shown on Attachment 2A. Monitoring results from MW-4 will be used for comparison with
results from MW-1, MW-2 and MW-3, to help determine potential causes of ground water
quality fluctuations.

The parameters to be monitored in MW-1, MW-2, MW-3 and MW-4 and frequency are listed in
Table 8. The reporting period for the constituents in Table § is monthly for MW-1 and MW-2.
The reporting period for the constituents in Table 8 is quarterly for for MW-3 and MW-4.
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Table 8. Ground Water Monitoring Parameters for Monitoring Wells MW-1, MW-2, MW-

3 and MW-4
Parameter Frequency Sample Type'"

Static Water Level (SWL) (feet below top of Monthly/Quarterly'” Instantaneous

| casing)
E-coli Bacteria, organisms/100 m| Monthly/Quarterly*” Grab
Nitrate (as N), mg/L Menthly/Quarterly*’ Grab
Ammonia (as N), mg/L Monthly/Quarterly'” Grab

| Chloride, mg/L Monthly/Quarterly'” Grab

(1) See definitions. Part V1. of the permit.

(2) Monthly for MW-1 and MW-2. Quarterly for MW-3 and MW-4,

The monitoring of chloride is used as an indicator of wastewater impacts, and will be used to
assess the effectiveness of the well location in monitoring ground water impacts when the permit

is renewed.

MW-1 and MW-2 are located inside of the 400 foot long mixing zone for Qutfall 001 (see
Attachment 4). MW-1 and MW-2 will be used as the ground water compliance monitoring
locations. The ground water compliance limits for MW-1 and MW-2 are listed in Table 9.

Table 9. Ground Water Compliance Limits for Monitoring Wells MW-1 and MW-2

Parameter Instantaneous Maximum'
| E-coli Bacteria, organisms/100 ml Less than 1
Nitrate (as N), mg/L 10.3

1 See definitions, Part V1. of the per?'git.

The ground water compliance limit for nitrate (as N) is set at 10.3 mg/L in Table 9. The
compliance limit is above the ground water quality standard for nitrate (as N) of 10 mg/L. (DEQ-
7, February 2008) because MW-1 and MW-2 are not located at the end of the mixing zone (see
Attachment 4). As discussed in Part IV. B. of this SOB, the compliance monitoring wells MW-|
and MW-2 are located inside the mixing zone (50 feet from the discharge location) instead of at
the end of the 400-foot mixing zone. This is a result of the inability of the permittee to secure
access to install monitoring wells at the end of the mixing zone.

The nitrate (as N) numeric effluent limit will be based on a mass-balance calculation, see
equation 1 in section V. D of this §.0.B. Equation 1 is rearranged into equation 3 (below) to
solve for C3 (the allowable concentration at the end of the mixing zone). Solving for C3
demonstrates how the 10 mg/L limit for nitrate (as N) at the end of the mixing zone corresponds
to the 10.3 mg/L concentration at MW-1 and MW-2. Therefore, the 10.3 mg/L ground water
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compliance limit is the value that would result in a concentration of 10 mg/L (back-calculated) at
the end of the mixing zone.

_ (CN@,)+C,0, s
eqn.
(Q,+Q2,)
Solving for C3 at the end of the 400-foot mixing zone provides 10 mg/L (the value for C;, 14.6

mg/L, is the allowable TIN discharge concentration to ground water as calculated in Part V. D.
of this SOB):

C;

Catmumg zoney = (14.6 mg/L)(50.000 ft/d) + (4.04 me/L)(38,394 f/d)
(38,394 f’/d + 50,000 ft'/day)
C3(m1xmg zone) — 10 mg/L

Using the same values as above except for changing Q; (volume of ground water mixing with the
discharge} to account for the smaller amount of ground water mixing at MW-1 and MW-2
provides 10.3 mg/L:

Camw-1mw-2 = (14.6 mg/L)(50.000 ft*/d) + (4.04 mg/L)(34.039 ft*/d)
(34,039 {t'/d + 50,000 ft’/day)
Capmwmw.-2) = 10.3 mg/L

D. Compliance Schedules

Due to the history of consistent exceedences of the nitrate and pathogen ground water
compliance limits in the permit the following compliance schedule applies to this facility.
This compliance schedule is in place to protect the quality of the ground water beneath
and downgradient of the wastewater discharge.

¢ NITROGEN
Based on existing ground water monitoring data, the wastewater treatment and disposal
system in its current configuration consistently causes exceedances of the nitrate (as N)
limit in Table 9. Therefore, upon the effective date of the permit the permittee will be
required to comply with the following compliance schedule to meet the TIN effluent limit
(see Table 5) and the nitrate (as N) ground water compliance limit (Table 9):

* On or before August 15, 2011, secure funding sources for the wastewater system
improvements and submit report to the DEQ outlining the funding sources.

* On or before July 15, 2012 submit to the DEQ plans and specifications for
modifications designed to reduce the effluent TIN concentration to below the
effluent limits and reduce the nitrate (as N) concentration to below the ground
water compliance limits at MW-1 and MW-2.
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* On or before December 1, 2012 have plans and specifications for those
modifications reviewed and approved by the DEQ.

¢ On or before October 1, 2013 have all of the modifications installed and fully
operational.

e ESCHERICHIA COLIFORM (E-COLI) BACTERIA
Based on existing ground water monitoring data, the wastewater treatment and disposal
system in its current configuration will cause exceedances of the e-coli bacteria limit in
Table 9. Therefore, upon the effective date of the permit the permittee will be required to
comply with the following compliance schedule to meet the e-coli bacteria ground water
compliance limit (Table 9):

¢ On or before August 15, 2011, secure funding sources for the wastewater system
improvements and submit report to the DEQ outlining the funding sources.

* On or before July 15, 2012 submit to the DEQ plans and specifications for
modifications designed to reduce the e-coli bacteria concentrations to below the
ground water compliance limits at MW-1 and MW-2.

¢ On or before December 1, 2012 have plans and specifications for those
modifications reviewed and approved by the DEQ.

¢ On or before October 1, 2013 have all of the modifications installed and fully
operational.

» CBODs
Based on existing effluent data, the wastewater treatment system in its current
configuration has consistently exceeded the secondary treatment standard for BOD:s.
Therefore, upon the effective date of the permit the permittee will be required to comply
with the following compliance schedule to meet the CBODjs effluent limit (Table 5):

* Onor before August 15, 2011, secure funding sources for the wastewater system
improvements and submit report to the DEQ outlining the funding sources.

e On or before July 15, 2012 submit to the DEQ plans and specifications for
modifications designed to reduce the effluent CBOD; concentration to below the
effluent limits.

*  On or before December 1, 2012 have plans and specifications for those
modifications reviewed and approved by the DEQ.

* On or before October 1, 2013 have all of the modifications installed and fully
operational.

VIII. NONDEGRADATION SIGNIFICANCE DETERMINATION
The Department has determined that this discharge does not constitute a new source for the

purpose of the Montana Nondegradation Policy [75-5-303, MCA; ARM 17.30.702(18)] because
this facility was originally approved by the Department prior to April 29, 1993.
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Appendix B

Record Drawings of the Existing Facility
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Appendix C

Detailed Cost Estimates



Rwer Rock Allernalive Analysis - Desman Flow of 250,000 grd
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River Rock Alternative Analysis - Desian Flow of 374 000 gpd

Oprmien of Probable Conastruction Cost
April 07, 2010
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River Rock Allernative Anatysis - Design Fiow of 200 600 gpd

Cpimvon of Probable Construchiun Coct
Apnt 07 2010
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Fwer Rock Allernatye Analyss - Desian Flow of 200 000 apa

Qpunton of Probahle Constriclion Cost

Apnl 07, 2010

Treatme sl Alternative C-3. Land Apphcation of Waslewaler (Seclion 8. T1S R4E)
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River Rnck Alternative Analysas - Design Flow ol 374 000 g

Opinion of Probable Construcbon Cust

Apnl 07, 010

Treatment Allernative C-31 Land Appheotion of Wasicwater (Sechons 11 115 R4E)
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River Rark Alternative Apalysis - Des.an Flow af 200,000 apd

Opnion ol Probable Construckion Gost

Apnil 07 2010
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River Rock Alternadive Analysis - |
Qpunon of Prabable Construction Cost
Apnl 0z, 2010

s:5gn Flow of 373,000 gpd

Treatment Aliernative G-4° Coverarl Acrated Lagoans with Post Nitnflication Post Demtobcation, Ultratiftration, UV Disinfection, and Discharge to IP Cells
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River Rock Alternative Analysis - Design Flow of 200 600 gpd
Cpinion of Probable Conslruction Cost
Apnl 07 2010

Trealmeni Alternalive C-5: Screening, Oaidation Ditch |, Uilraliltralion. UY Desindechion and Discharge Lo [P Cells

T i |
item Numbee Units UritCost(S)  Sub-lotal (§) '"zl:':t“ll;c)'“ ma(s?%
Equipment Bulding
Sutri Taccesn B g (5000 o . s 15% 3 A5 000 ol 5 SAE
S 150G C»y ¢ fi B 25.000 5 7500 5 22,500
Ceonsrats s o4} ] M S 83000 3 aZ 00
WO

Headworks
A E e Szreer wth Washer, Compaaior 1 L : [t $ 2250 S 1bbTS ] Bty
Mianuaty Cleared Buack-Up Sereen HP | i 15 T 3 18 750 g 5625 5 24 57F
Wortex Gt Chamter Classhier ang Related bl 18 ! c 5 £ 8y 500 & 24700 §  107.e5n

G AR
Oxidation Ditch Equipment
Ladavatontd Tool assumed) win) oy H 5 £ 4.000 H 1200 5 ool
Hace LAy Y s *:d ¢ 36,000 %  10.eOD < AC &0C
Ohwdaion Dileh Equipment 1 Lo g 121250 £ 143,080 § 3431 3 1L
Contrely T Ch i 750 £ 284000 § 85200 53 a0 8 RAR P
Secondary Clarihors and Splittler Box
ackin e [ 4 ' i § £ 373 3
Concrely P Cy A 750 & 2ipase $
Gawen . EA s ALl g & 000 3 £ 400 )
Gladber EjLipment B [y i 0,000 £ ‘GDO00 § 43000 N T
Seum Pomp Wel Welt 1 LS 5 4000 s 8,000 ] 2400 3 1C.400
Sowr Famps RAS, and WAS Pumps v La , " A0 § 45000 £ 125060 3 S0 SUG

4 T
Lageon Modilications
Newa Kalhed Arralicn Equipment for Siudge | agoon
serated Cap 1 [ &3 <5.000 § 29,000 s /506 B 42 500

3 AN
Ultrafilliralion Membrane Filter
Cird Mounted Diraitrallan Membrane § (3 B 518 0 ¢ 308 000 $ €1600 5 AeCuy

4 T
Auxiliary Powar Genorator 1 s 5 190.h & '00.000 £ 20000 EI A L

$oaancon
Lisinfoction
UY Dhs nlechon 1 15 ] 10,600 ¢ ahaed $ 10,000 3 ¥ GO0

T Ao
Civil Cosl
e Work (B.9%) 1 15 & 153,000 § 153000 5 1h3chn
Yard Piping 15 ~%3) L) 15 & 121,000 & 120000 S T L
i anrng Syl L+ & 18 H) 4 800 3 HEL VI - a7 Lul
Eleclrical and Instrumentation {7%) 1 LS $ 18H QLG T 85000 5 158 w0
SUBTOTAL $ ZhzavI0
Oeneral Cordions i S 10s0UQ
Contrgency & $  E0R 000
£ rg neerng. Legal and Aaminislralion P § TV U2R o LEMGTY
FROBAHLE CONSTRUICTION COST (2910 dolars) 4 s U

Hoohrz LY sDes or DocoCoct Eshrales Cottbehmaies riid =l g



River Bouk Allernative Analysis - Desugn Flow of :74.000 gpd
Qpimon of Probable Consiraction Caost
Apnl 872010

Treatment Allernative C-5. Screeming, Oxidation Diteh Uitrafiltration, Uy Lusiofed tion ond Discharge Lo 1P Celis

Inslallation Tntal Cosl
M " : .
tem umber Unils Ul Cost {8} Sub-total ($) Cost (8) (s}
Equipment Building
New Process Buyldng (807060 1500 5! 118 T 652 00u Nt oo
Each il Jen 7 Cy £ 1" 5 17 000 1) i ¥
Concrele i) CcY 3 30 5 13A000 ‘ B
Neadworks
LM Fire Serean wib Waster Do T L& £ SA000 5 A3 Q00 I Tl
Manualy Cleaned Back-Up Soreer " L5 5 25000 s 25,001 S Ch gl =
wartea Grt Ghamber, Classher a1 Roae 3 T LS | 15,000 % 110060 5 S3oum T4 e
ot 3 iy
Oxidation Ditch Equipmoent
Eacavation {2 1ol assumeda: Hee] oY g G 5 5080 s 189, B b 50
Bacxhil e (94 5 1 § 50000 $ oo 3 78.004
Oxdation [Meh Bgupmen] B L& ) 175.00u $ 175,000 ERHPEH Y 52700,
Concrete yad Ch 5 hir $ 474000 S T4 32U 2 Wt & A R
Sacondary Clarifiars and Splilter Box
Backfill T Ly = 15 s 10,598 S NP
Concrete Lika [ 5 50 & 2235765 S P
Gates i E2 5 AUX § B OG0 5 LA i LAn
Clanler Equipment > EA 5 8000 8 16D000 $ <800 3 B O
Saum Pump Wet Well 1 LS i B.000 S B.M0 g 250 i troacn
Scum Pumps, RAS and WAS Purg: - A 5 7.500 3 A5 000 § U, AL
Bocam
Lagoon Modilications
NewModilied Asration Equipment *er Shoage Lagoon
Aerated Cap 1 L 3 25,000 $ 28000 % TEOd £ WA
3 2570
Ulirafilitration Membrane Filler
Skid Muunted Utiralitrabion Membrane 1 Ls B 530.000 5 580,000 LR [T T nHEG 00U
¢ var a7
Auxiliary Power Generalor 1 Lo ) 100,000 $ 100,000 § 000 & a0
5 EPSUITIN
Disinfection
UV Disinfection 1 B3] 8 40.000 % 40,000 5 wo $ L0060
5 50.000
Civil Cast
Srle Work (6.5%) 1 LS ] 219,000 3 219.000 R RE
Yard Pping {5 8% 1 LS 13 185 000 3 104,000 LR LT Ci]
Fenaing 3720 LF % 15 H 4,800 H Supl f 409 000
Eleciricatl and Instrumentation (7%5) 1 LS H 254,000 § 264000 3 04 a0t
SUBTOTAL I A N X
Gereral Condilions T 2 Zesiw
Conungency A i R GDY
Engineenng. Legal and £ 3-nmistraboen £ CRR I bl R YRR S B Dl Tt
PROBABLE CONETRUCTICKN 05§ (#0110 dekars R BN RRR
12817 001 Seesnn Wt ales Gorr Lemmatar aprtd e =

dond 137 )



Rivir Rock Alternitive Anlysis - Design Flow of 200,000 gpd

Grinuan ol Probeble Construction Cost
Apnl 07, 2010

Treatment Alternative C-6- Fine Screenlng. Grit Removal. MBR, UV Disinlection, and Dhs, Large 10 1P Cells

sl i Talal Cosd
itcim Number Units Unit Cosl ($) Sub-total ($) In;l(;:lta(t::n o q(;;m

Headwarks
Neew Sd=ceez By % il 2055 ! g 1 3 ERRL 2 A N
Broni Xt cY z 18 SO ERTE g {33 ¢ £ 433
Cor reie 74 cY 5 154 g hE.556 5 Lo.5%
MM E e Sereen 2 uncluded im Fackage MER Qunte deon
Washer Gom pact 1 nzluded « Package MER Quate Beomwd
Jorten GrLCnamesr ciais tot 2 Reat ) 1 vrgluded in Fazhage MER Quste booas

5 200,056
Lagoon Modifications
Laguar Aecgr [ a, Ls 5 25,000 : 2D ran v EIT < 32 800

5 23009
Package MBR Systum
Al Frcompasaey fhe aapon Worine os Fan 1 ) Lt W A it Fys £ 112 355 3 67 NE
Con rale ca0 CY £ 70, . 137 D ¢ iRT L0
L3 Bewn 27 Cy g 75% g o 200 3 750

$ 562 38
Auxiliary Powoer Generator 1 18 3 100000 S 100.000 £ 20002 $ 120000

§ 1,000
Disinfection
U Breinfagie 1 LS 3 42002 2 17 Co0 Lo 3 57.000

3 LU AT
Glivil Cost
Ste Work (6 5° 1 L5 § 89,700 5 £4.000 & ¢3 200
Yory Frpmgia e -7 1 LS g 75000 S 75600 <t 75200
Foagcig 320 Lr £ 12 L 3 EL0 = 5.200

$ HAI RS
Etectrical and Instrumentation (7%} 1 LS 5 S8 020 2 26,000 € 95,000
SUBTOTAL I U630 36E
General Cendiions 7 $ 114000
Contr acrey 20%% g 326000
Erameer rg Lagal art Adm mistrabon 20% g 411071 2T b
PROEATI T CUNSTRUC TION UUS | 2010 gollars) ¢ Zapdnnn

TSIV Sl AL TR AL TS

Reptese i 12 051



Hiver Rock Alternalive Analysis - Design Flow of 374,000 gpd

Ownion of Probable Canstruction Cost
Aprd 07, 2010

Treatment Alterndative C.0° Fine Screcning, Gt Removal MBR, UV Disinlection, and Discharge to tP Cells

Total Cost

Item Number Units Unit Cost (5] Subrlotal {$) In;l::in;;?n (s)
Headworks
New Process Buaigin g 183230 5 40( K 8 e 736,000 ek B
Bacwti, 237 Y L 1% 5 35550 O EeR i 4
Conerate 227 Cy '3 A & A k.
A Fine Seteen 2 Ao b atkad MUR Quo'e Beow:
Hashor/Compacior 1 tinglued v Packang B Quele Belon)
Verex Gt Chamber Claze fer and R <ted 1 fagtudes an Patk aae MBR Guoie e o
SoA el
Lagoon Modiications
Lanoon Aerates Car 1 L= 8 25,000 RO R [V $ £500 B 1750
§ 4
Package MBR Syslcm
Al Encomrpassing Woctaton. Mambranes Pum: 1 15 = P05 000 $ 1025620 s 2u% 000 S 1.242,000
Concrete 0 Cr B 158 & 280,000 & 2anQee
EQ[azn 1 Ls 3 + UB0 g 2900
BN
Auxiliary Power Generator 1 LS g 3000 & wlpoe ¥ Lnoud § T2
g 4G
Disinlection
UV Dizrieston 1 ] ' neoe > 20.005 $ 20,000 & 150G
5 AL
Civil Cost
e Woik 1B 4% i & 5 TFRAOG PR 000 3 178 000
vard Pipmg (5 §%) i L® ] 128 900 8 148000 S “48,000
Feroing 320 L g 1 $ 4600 $ L0600
5 e
Electrical and Instrumentalion {7%!) 1 LS S 165,000 S 1B3000 § 189 000
SUBTOTAL § 3214444
Gaeneral Corxditicns 7% £ 2i50L0
Capfingency’ 20% £ 64U
Errgineenng, Leaal ard Admivstratior. 20% & B164E 5 e ldl Ut
FROBARALE CONSTRUC TION COST {2010 dollars; LU ol

LRSI A % A T ) & CE S EEARE R T H R



Appendix D
Vendor Quotes

MBR - Enviroquip

MBR- BioBrane

MBR - Smith and Loveless

Ultrafiltration - Alia Filter - Westech

Oxidation Ditch and accessories - Westech
Cenitrification Filter — Blue Pro

Covered Lagoons with Nitrification Filter - Lemna



Enviroquip

a division of Eimeo Waler Technulopies

Design Summary
River Rock. MT [MMF 0.45 MGD)

BT i T SRR e U re AR |
— | S e ] Flow cont Doration TE Tesica Daraliens
!Averaé;hnnuaﬁ—iow (AAFy 0.7 #AGD Aneoulive ments o .0 nwunthis * |
fAax Manth Flow [MMF] 777”71:; _ LasNMGD T T3 cnserutve momny 2 9nonthg * !
‘[Penk Week Fio_\_q_(_PWF} e Uhd 1AGL = S NGr- LN onutive wenks | B 0weeks i\
i&!ak Bay Flow TOF — — | Goomob I—: L o C{JH‘%HHU?!;:\}HVS . TR n davs Y
[Peak Hourly Fiow [PHF) LOGMGD - 3 Res et 24 s Dot n PHE | 2.0 haws

i T tatamee —]— ndiges s T T ihhn e .
BOD T | 264 mgll T o <5 mnot T i
158 0 ] 0 ma. JL, B ;77 - <5 g

TKN 777777 ks - I J‘i ["T(li”L’:'?i‘_r == 7“ * 3 rl\q;ir. O

NH - | 28 mpl e < Tegll

[[TP L ’ | Gt : jI L ___<A2 gl T

W T - | e D IR mgl
lA[k:ﬁ!ni{y H a7 | T < 7L moit 41“
[Maximum Wastewater Temperature i _J

‘Elevation - [ 1000 iL ) _ )

SL e T e SRs o0 S MBRIZonal(Manbrane) DEsiar _

Parametsr Yalug T MNotos ]
[No_ of Membrane Basins 2
INo. of Membrane Units ;;er Basin 3 Fumits totod

Membrane Unit Type = RW=100 carricge: 51 5HP

[No. of Cartridges per Unit - ' 400 < A0 membrane ciniges tulal

[Surface Area per Cartridge 15.60 #2 caryidge i }
Flux @ 0.37 MGD {AAF) 9.99 gali(i12 x day}

Flux @ 0.45 MGD [MMF) ! 12.02 galift? x day}

Flux @ 0.54 MGD (PWF) ] 14 42 gal'it2 » day)

[Flux @ 0.90 MGD (PDF) 24.04 gali(112 * day)

Flux @ 100 MGD (PHF) - 26.71 goli(fL2 x day) ]
Membrane Basin Volume 19,536 gaifbasin 141 % 1 Tiox 16R SWD

iMembrane Air Scour Rate for Sizing B1 scimfumt 7T PG anciange

AOR Supplied by Air Scour 324 Ib O2vdivy THP Rantes Im 5 - 30 P

MER Basin MLSS 10.000mgh ]

ATy S

Darameler valua '
iBasin Volurne 29 437 galvzein nEatAgallom ]
[Basin Dimensions - n_ = 2Ryt Mk tRRSWD W

Anoxic MLSS FEERRL ] T — 1
Recycle Rate - 1t — : ] - From KR Lo Anuog Bews 1

ENVIROQUIP » 010 10107 1.4 ¥ 2RO Gesign Summary, Page 1



= _ Enviroquip

a division of Eimco Water lechnologies

Design Summary
River Rock, MT {MMF 0.45 MGD)

[ RO S o A e e

Snraneles }
[8asin Volume L 120,984 gal total
llBasin Dimensiens _-
[[Pre-Aeration MLSS
IFine Bubble Diffuser AOR
P R S el O O T AT ARSI ol e i
li-.;rhmc:.:-: = Lails Notas i
WAS Sludge Production j—_—_—*g ] i
{Chemical Shudge Production 70 Based on Chem-P process o _J|
Total Studge Production L |
Sledge Concentration o ]
Siudge Flow - o i
WAS Volatile Fraction 77—t| = L Assumec :.
A T T et o)
hotes
|[Plant HRT

|Design Plant SRT

[[F:M ratio

e R AR D s 1N

Earametw

Vo

\FEED FORWARD Pumps

[Type

Unit Capaeity — —

TDH i

e e e
B T N e W T T T o MOV

Sarameter

Permeate Pumps

2 Duty. 1 Stdby
Type - T CENTRIFUGAL Pump-Assisied Gravity Design
Permeate Cagac_it—g @ MMF e — 37 GPM Floa =045 MGG * (Capacity ey Relar)
Permeate Gapacity @ PDF £04 G Flowm - 0,20 MGD * (Capaoly Intludes Relar)
[Max Permeate Capacity T = 772 GPM Fiom =100 WG * (Capacily Includes Relax,
TDH 250 F

}:‘dtamemr

Vaie ] Notes
IMBR Blowers B g 12 outy. 1 Sudby
Typo [ POSITIVE DISPLACEMENT ||
Unit MBR Blower Capacity . 267 SCFN
|MBR Blower Discharge Pressure §L F 05 POIG ascharce
Pre-Aeration {PA) Blowers 3 2 duty, 1 Sidhy
Type FOLITWE DIEPLACERMENT
Unit PA Blowet Capacity i 156 SCFM -
{IPA Biower Discharge Pressure | T discharge L e ]

ENVIROQWIPL 2010

1001071 X¥Z RO

Design Summiry Pace .



- Enviroquip

a divislon of Fimca Waler Technologies

Design Summary
River Rock. MT (MMF 0 45 MGD)

B Whg Dedlig i
I L o) Value Mores 5
[Cleaning chemigal (orgamie fouling) Sodium Hypochiorile 2 Urpesiyr e }‘

[Typical Cleaning Schedule 1-2 SiE-anings Las nivr SR e |
[Volume per Membrane 1.5 galcarlridge |
Volume of Cleaning Solution 1.83¢ gal'basin . - |
Cleaning Solution Cancentration 0.3% _ J

[Volume of 12.5% Stock solution 37 galibasinfcleaning - ]

[{El¢@ning chemical (inorganic fouling) Oxalie Aud Slmesyt |
Typical Cleaning Scheduie 1-2 Je-anings. basin/yr - ]

Volume per Membrane

1.5 galicarindue

[Voluma of Cleaning Selution

1.83G galibasm

ICleaning Solution Concentraiion

4 0%

Volume of 100.8% Stock solution

18 gabbasm/cleaning

ENVIROQUIP 201y

VWiGT07.- XY 2RO

Cesign Surumary Page 3
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Enviroquip

J drzien of Ermeo Waler Teshnologees
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ope of Sup ply
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- _ Enviroquip

a divasion ol Eimeg Water Techaologies

Scope of Supply
Rever Rock, MT {MMF 0 4% MGD)
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—_ Enviroquip

a deviz.an of Eanpe Wales Terhaologaes

Seope of Supply
Rover Rock. WT {MMF 0.45 MGD)
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-« Enviroquip

3 thvisson of Fsmcy Wales Technologies

Bover Mook MT (MNME 045 MGE)
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Ar. Crine Henrihson, P CS T

Nertison=-Marerle, Ing
I Bngincering Place

Helena, MT 596i)2

Res 200,000 GPD Bio-Branc'™ Wastewater Treatment Plant - River Rock

Dear My Henrihson:

We are pleased (o present our proposal for a comnplete: Bio-Brane™ Wastewater Treatment
System. T'he Bio-Brane™ combines the advantages of fixed G and activated sludge provesses
witlya Mt plate membrane inone biological reactor 1o proside acost elecin e, casy 1o operale systeim

ol waslewaler treatiment.,

Based on the intormation furiished, we have completed sizmg of this 2000000 GPDY wastewater
treatnient plant (o be lovated River Rock, Montana at an elevation of 4200 keet ASL. The design

crteria are as follows:

The Bio-Wheel™ System will be provided as components to be mstalled in focally constructed

voncrely tanks.,

INFLUENT

EEFLUBNT

Flow t ADE)

200,000 GPD

BOD- 220 mg/l. <5 mygil.
TSS 2530 my/l. <2 mgil
TKN 34 mg/l. No it
NH.-N 25 mg/l. <l g/l
N1 <5 mef
Bk

.6 mydl.

<0.2 mgil.
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Based onthe given enterre we will reguire two BW 21 5 5.0 Bio-Wheels™ 1o obtan the reqguired
treatment. A shetch drawing of the proposed wastewater teeatment plant livout shosong the livout
amd dimensions.

Wastewaler Technology, Ine will provide the equipiment and services desenbed below

T

Y

y,

.

Equipment price - conoc

One t1 Stamiess steed Jullv automatic bar screen Model IS SO0 waln 2 mim bag spacing.
020110 with one ¢ 300 SN scrcenmngs basket.

Two (2 BW 21 5 5.0 Rio-Wheels™ each with 10 TP SEW Lurodrive gear motor, chain
attard, drive chamn e bearmgs, with VED's tor varving the speed of the gearmotors and

conttol panel. Wheels may Ik removed fromihe tank without dewatenng.

Siviti Toras Model TS 140- 200 flat plate membrane cassettes, wath stamlbess stech e,
ant headers and piping.

One (D cqualizaton taeh actation system with one Kaeser 5.0 HP blower | pipaing and
diffusers.

One D mfluent pump system, consisting ol tw o Goulds subimersible vortex pumps with guide
vl assemblies and conteod panel witl level control transdoeers and panel,

Two 21 3 HP Gorman-Rupp Model 12B20 RAS pumps.
Two (21 312 ABS Model RW 2022 submersible nuxers tor denitrification tank.

One ¢ 1) stainless stee]l NEMA IX contrel panel with PLC control, HIMDmtertace., alarms tor
whecls and pumps, and vaciable speed control of the wheels.

One ¢ Ly membrane leamng system with one (1) T gallon paly tank with one ] shadt type
mriver. two 2y L gallon paly header tanks, and one ¢b) V2 HP centrilugal teed pump

Assistance during installaton of equipment and startup o nclude equipment drawings.

vperating and mamtendice manuals, and operator trammng. Two round-trips 1o the job sie
and 1ive davs of field services we meluded.

............ $625.000,00

Price us <08, Lactory, freight allowed o job site, olf loading and mstallaion by others. A jreiglit
allowance of S1O.000 iy inclwled i the cquipment price. Delivers is 1416 weeks after recapt ol
order and approval of shop draw ings
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Out equpment s panulactured by Wastenaler Technology, Inc. The Bio-Wheels™ will b
calvantsed and motors and pumips wall e maantoctiees" standard voatmg's. This proposal does i
e fude mstallation, Federad, state on docad salos or use taves, permils o fees,

Total pewer for [ull low operation is fess than 15 KW/ hour, Ata power cost ol 0007 pet KW this
wnounts to shghthy more than 57500000 per montl i clectnical cost

Ihe Bio-Wheel™ System has nany opaational amd vost wdvantages over other wasiew ater
Lrestioent plants:

«  State-vl-the-art treatment with propected efileent guahty exceedimg that of mostans
area wastewater plant, benehiimg streamssaldife and demonstrating environnient.l
commilment

o EMuent goabty allows rease of wastewater for site or area wnigation, thus redocing
pertithle water demand whide saving punping energy

o Modular constiuction reduces the cost aid schedule [or onsite construclion.

o The process clectineal pancl s very simple and only contams position swiches
annunciator lghts and o PLOC to comrol the membrane and aeration rates,

o Yurd piping and viud electoal we greatly reduced via the use o1 prelabricated
treatment compartments integrated into Tull teatment modules.

¢  There are no prunary treatment blowers  Blowers are utihzed only for membran
aeration and seourmyg. Total connected horsepower s siznificantdy Iess than equvalens
plants using Dlowers as the pomary means lor biological aeration, Electrical power
consumption is 1/3 or less thitn with other advanced treawtment or MBR plants.

*  Sludge generation s 143 1o 142 less than wath other activated sludge processes due (o
the fixed hlm charactenstes ol the Bus-Wheel in combination with activated sludge
process.

We have over seventy live Bio-Wheel™ wastewater treatment systems i the US and overseas and
vou are welcome to visit any of these tacilities and speak wath the owners and operators aboul the
low cost and ease of aperation

Our 400,000 GPD facilny in opetation at Manhattan, Moatana recently was given the “Outstanding
Project Award™ by the Amer an Councll of Engineering Comipinies.
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W e vory mictestad moworking with sou on s project and believe thiet the Bio-Branet™
System wall proside an outstanding product which will fully et your chent’s needs I5vew have any
questions, ploase cadiome at (8001 FHLR041, ar ow representative. Mo Mark Sanpson o Woater
Conuttol Cotporation at G303 4771970

Nil m'h.‘]} .

Wastewater Technology, Inc.

A H20 lInnovation, Inc. Company
JT 1

p 5};5‘.{.-?‘,";”;:':4:’!?/45,-_' 4

Donall D Ricketts. P E,

Vice Dresudent - Wastewater Technologies
Lol Skt ol haw e

DR b 1337 e
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@ Stk & T oseless, Lo

MEMBRANLE TREATMEND SYSTEM - TITAN MBR™
River Rock Subdivision - Belurade, MT
Mareh 1o, 2010

1.0 GENERAL DESCRIPTION

The influent design paramieters o the Smnth & L oveless, Ine TITAN MBR™ plants, are
summarized below . These e assumptions used by S&T to determine the system dosien
and should be contimied by e engimeer e plant will be designed as follows:

1.01 Enfluent Design Parameters

Design Flow ... T e - . e 250,000 gpd
BOD Design Coneentralion ... ..o e e f+= heotemeoee obnac 20mge 1.
TSS Design Concentration........ Y T s el SRR 250 myl
KN Design Coneentration . . 0 . L L] i mgl
1.02 Effluent Design Parameters

BOD Design (less thany USRI 1120 B

TSS Design tless thany ... .o T v —_ | 111"
Total Nitrogen (less than) . 0 0 L e e Smed

L0 PROCESS/EQUIPMENT DESCRIPTION

2.01 WASTEWATER TREATMENT SYSTEM

Each planmt will be constructed in a factors burlt design to minimize lield erection labor
and operate as a single tram.

The entire 250,000 GPD {low will need 1o pass a 3mim fine screen prior to being spht
hetween two separate 125,000 GPD tactory built TITAN MBR™ units,

tach plant will contain three 13} secnons The first section will be the flow equalization
rone.  This section will contain a 47 MINI-JJECT” and coarse bubble diffusers. The
MINI-JECT® provides constant distibution into the dual anoxic zone (second sone)
with nuxers.  Following the anoaic sone. the wastewaler will gravity feed into the
membrane treatment svstem inside the acration 2one ithird zone). The MBR acration tank
will include coarse bubble dillusers underneath the membranes o provide constunt ai
scouring and acration. Gravity will be used to pass tlow through the membranes into the
thseharge piping.

The entire system will have the ar sapply distnbution pipes msade each tank.

The approximate dimenstons of cach [25.000 GPD plant are

Tank Helght o o o e e e e 117°-6"
Tank Wadth ... e e e 120"
Total Lenptho0 L T RS B{f Mo

Page 1 0173
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The approstinate voiumes Jre

Fqualization Zomne . L Ll L L B | L T 345490 gallons
Ynosie Zone e A0S0 gallons
Avralion Zonv . o e e C L AL000 gallens

2.02 Adr Blewers

Fach plant will include 1w o 02y mamn blowers. one (1) blower widl be duiy and the othe
will be siamd-by .

Lach plant wall also include one (1 blower for the How cqualization sechion

2.03 Controls
Each plant will have one NEMA 4 control panel provided with PHC controls and ML

2.04 Scope of Supph

Factory Bl epoxy Ccouted tanks

Membrane Bio Reactor modules

. Coarse bubble ditTusers

4 A header atteched 1o the wank

A0 A pipmg to Membrane Bio Reactor modules within tink

0. Flow equalizauon 47 MINIJJECT® ejector and assoctated dischaige piping
7. Anovie Mivers

]
5
=
0

b

8. Recyele pump

9. Valves (diffuser drop pipes. dilTuser eleaning, etluent control, cte)

HO. Flow equalization blower and main plant blowers

11T NEMA 3 Control Panel. including steel support stand and mounting ardw are

12, P1 C conuols with HMI

13 VFDs for main hlowers

14 Required instrumentation (level transmitters, DO plL tlemperature, ete.)

153 Flow mete

10, Sludge wastng arhit

17. Clean in place system feanstant head chenneal tank, chemical mising tank and pump.
spent chemical tnk and pump)

18, Chemial leed pump (for Methanol)

19, Title 22 complizant membranes

JODELIVERY, TERMS, BUDGET PRICING

301 Delivery

Submittal draw ings and ather technical engineering details are expected to be complete in
6-% weeks after receipt of a purchase order. Once Smuth & Loveless recenes approved
drawings, manutacturing would take 18-20 weeks.

3.02 Payment Terms
To be deterniined

Pape 2or d
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3.03 Summary

Two (2125000 GPDYTTT AN NMBRY™ (ateel unks melwdedy - . L 51740000
A Blowers . a - oo o e e e IneJuded
Flow Lyualization components . 0 L o v e Included
Controls.. S A e e e o Inchaded
Freight & Statap Servivees 0 L L e Jndioded
Ime Soreen cior bath planta R B e s e e e g S U]

3.04 Items Not Included

- Inferconmecting piprey and winng

- Anyenal work

- Any lighting on'the site

- Fxaeavition

- Ay handseaping toads areund the plant
- Blower building if tequared

- Sludge storage cone

3.05 TITAN MBR™ shown below Multipie units can be installed to
meet higher flow requirements

Pace 313
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ITEM "A" - One (1) &' Vortex Gt Chamber Mechamsm Mode! GVRG

EACH UNIT FURNISHED CCMPLETE WITH THE FOLLOWING FEATURES AND
COMPONENTS:

BASIS OF DESIGN

Application. Domestic Sewage

Peak Design Flow. 1.31 MGG

Rated Capacity 1 50 MGD

Grit Capture Rating: 95% of grit »50 mesh in size

85% of gnt 50-70 mesh in size
65% of gnt 70-100 mesh in size

Chamber Diametier: o ft

Inlet Width: 12 inches
Effluent Width: 24 inches
Orientation 270v
VORTEX UNIT

. - . - -

Vortex drive mechanism composed of a fabricated steel housing, helical gear
reducer, pinion gear. and forged spur gear assembly with precision bearing.
Drive unit includes 1/2 HP molior suitable for 460/3/60 electrical supply.

Grit storage hopper floor plate, type A36 carbon steel.

Torque tube, 10", type A36 carbon steel.

Impeller and collar. type A36 carbon steel

Water scour piping. 1-1/2" type A36 carbon steel.

Grit lift piping. type A36 carbon steel.

Inlet baffle, type A36 carbon steel

Drive supplied with paint system.

All carbon steel parts Hot Dip Galvanized.

One (1) 1-1/2" brass body ball valve.

GRIT REMOVAL PUMP

One (1) Grit pumps, recessed impeller type 7.5 HP, 460/3/60, 200-250 gpm @ 5-8
psig.

CONTROLS AND ELECTRICAL DEVICES

.

OCne (1) NEMA 4X stainless steel main control panel suitable for 480/3/60 eleclrical
supply. Control panel shall contain the following devices for operation of the vortex
unit:

Step down control transformer and through door disconnect with handle
Branch circuit protection.

Vortex and pump drive molor siarters.

Emergency stop pushbutton.

Vortex On-Off switch

S = BY 09 ==

Proje_ct:_ River Roc_k, Montana - Date: March 15, 2010
Proposal Number: 1060133 1060133 BX1 doc



WeEsTECH

Water scour line and pump HOA swilches

Cycle start pushbution.

Hour meler for each maotor.

9. Control power and run indicaling lights

10 Alarm lights indicating starier cverload.

11. Alarm reset butlon.

12 Programmable control relay for control logic funclions
13. Run and alarm auxiliary outpul contacis.

o~ D

- One (1) NEMA 4X 120V solenoid valve to control scour water funclions.

SPARE PARTS
None

FIELD SERVICE

One (1) trip(s) and one (1) day(s) for installation inspection, start up, and instruction
of plant personnel.

CLARIFICATIONS/ICOMMENTS

+ Unit anchorage designed around RedHead A7 adhesive system. Adhesive and
applicator by others.
The recommended minimum undisturbed iniet length to the vortex 1s 18" from the
cenler of the vortex chamber

OPTIONAL ITEMS
None.

NOTE: ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS.

ITEMS NOT BY WESTECH
Electrical wiring, conduit or electrical equipment, piping. valves, or fittings. lubricating oil
or grease, shop or field painting, field welding. erection, hand rail, performance testing.

shop fabrication drawings. unloading, storage. concrete work, field service, (except as
specifically noted).

This proposal section has been reviewed for accuracy and is approved for issue:
By: _Todd Campbell Date: March 15. 2010

Projé_ct-: River Rock, Montana _ Date: March 15, 2010
Proposal Number: 1060133 1060433_BX1.doc
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ITEM "B"  Cne (1) Gritt Mitt * Shaftless Classifier Model GSF31

BASIS OF DESIGN

Application. Grit dewatering
Slurry Feed Rale to Hydrocyclone. 200-250 gpm
Underflow to Classifier. 20-30 gpm
Solids Throughput Capacity (grit}: 25 cfh

Spiral OD: 11" [280mm]
Cyclone Inlet Connection 4" flanged
Cyclone Overflow Connection: G flanged
Classifier Overtlow Connection 6" flanged

EACH UNIT FURNISHED COMPLETE BY WESTECH WITH THE FGLLOWING
COMPONENTS:

GRITT MITT™ CLASSIFIER EQUIPMENT DESCRIPTION

- Flared settling tank constructed from type 304 stainless steel

» Tank supphed with overflow pipe stub with entrance weir.
Tank supplied with covers from type 304 stainless steel.

» Integral trough from type 304 stainless steel with wear bars frorm stainless steel
The trough shall be supplied with a discharge and mounting flange for the spiral
drive. A 2" drain coupling is provided at the base of the conveyor trough
Conveyor trough angle of inclination 25°.

Shaftless spiral screw from high strength carbon steel with protective primer
coaling. A welded coupling plate shall be supplied at the drive end.

- Carbon steel drive shafl with mating coupling plate. The drive shaft shall bolf to the
spiral and mount directly to the spiral drive hollow shaft reducer

«  Spiral drive unit with 1/2 Hp motor suitable for 460/3/60 electrical supply.

- Integral supports for the tank and conveyor lube from type 304 stainless sieel.

HYDROCYCLONE EQUIPMENT DESCRIPTION
- Krebs hydrocyclone model D10LB. Cyclone housing constructed from steel with
aluminum apex, neoprene liner and Nihard vortex finder.

« Underflow conneclion with 3" neoprene elbow for gravity discharge 1o the gnt
washer.

- Inlet pressure gauge.
- Support stand from type 304 stainless steel.

HARDWARE
- Assembly fasteners and anchor rods from type 18-8 stainless steel

CONTROLS AND ELECTRICAL DEVICES
+ The following devices will be added to the grit removal control panel to operate the
classifier unit;
1 Drive motor starters.
2. Branch circuit protection.
3. Gritdischarge spiral HOA switch

Project:. River R-ocl.t'. Montana _ - - Date: March 15, 2010
Proposal Number. 1060133 10604133 BX1.doc
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Current monitor for overload protection of the discharge spiral
Hour meter for each motor

Run indicating lights

Alarm lights indicating overcurrent and starier overload.

Run and alarm auxiliary output contacts.

@ NGO

One (1) NEMA 4X local Emergency Stop pushbutton for field mounting at the unit.

SPARE PARTS
« None

FIELD SERVICE.
included with vortex mechanism

CLARIFICATIONS/COMMENTS

Unit anchorage designed around RedHead A7 adhesive system. Adhesive and
applicator by others.

OPTIONAL ITEMS
None.

NOTE: ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS:

ITEMS NOT BY WESTECH

Electrical wiring, conduit or electrical equipment. piping, valves, or fittings, shimming
material, lubricating oil or grease. shop or field painting, field welding, ereclion, delail
shop fabrication drawings. performance lesting. unloading, storage, concrete work. hoist
or lifting apparatus, grating. platforms, stars. handrailing, or field service {except as
specifically noted).

This proposal section has been reviewed for accuracy and is approved for issue.

By: _Todd Campbell Date: March 15, 2010
Projécﬂ River kock, Montana o a Date: March 15, 2010
Proposal Number: 1060133 1660133 BX{ doc
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ITEM: *C" - One (1) Advanced Biological Nutnent Removal System
WesTech Modet AES2B3

The Biological Treatment Equipment will be complete with two (2} slow speed surface
aerators. one (1) anoxic zone mixer. and one (1) flow control gate for the OxyStream *
Ditch. WesTech has also included fasteners, drawings, startup service. warrantees and
O&M manuals

*hw

Twao {2) Mechanical Surface Aerators
EACH AERATOR FURNISHED COMPLETE WITH THE FOLLOWING COMPONENTS

A 25 HP TEFC. inverter duily. drive motor suitable for 460 volt. 3 phase. 60 hertz supply
power, 1800 rpm with a service factor of 1.15 on the VFD power. The motor wiil be
rated at 40 degrees C ambient with class F insulation and shall comply with the
applicable provision of NEMA with a minimum of B-10 bearing life of 100,000 hours
Each motor will be supplied with a thermostatic heat protection device and a space
healer operaling on 110 volts.

A high efficiency helical gear type reducer sized with a minimum service factor of 2 5
times the motor HP, equipped with a dry well. oil immersion heater. and low ol flow

cutout switch. Ali bearings will have a minimum B-10 bearing life of 100.000 hours
(250,000 output shaft)

An open type vaned impeller with equally spaced blades of 4" minimum steel plate

The impeller shall be of sufficient size to with stand the design torque and hydraulic

loading and to develop the minimum channel velocity required and specified oxygen
transfer efficiency.

An impeller shaft with cast iron impeller coupling for alachment to the gear reducei

Four {(4) zinc plated jack studs will be provided for a minimum of 6" adjustment of
aerator.

A steel baseplate for mounting ihe reducer.

i

One (1} 1.5 HP Direct Drive Submersible Mixer for use in the Anoxic Zone
EACH MIXER FURNISHED COMPLETE WITH THE FOLLOWING COMPONENTS

Each mixer includes a slainless steel propeller, 30° power/control cable. 304 slainless
steel supporl arm, and submersible motor. Mator will be suitable for 3 phase. 460 V. 60
Hz power. Unil will include a relay for monitoring seal leakage and motor iemperaiure

One (1) mixer guide mast assemblies will be supplied in all 304 stainless steel
construction Each mast includes an inlegral mounting socket for portable Lfting hoist.
Top brackel, intermediate brackets and floor bracket are included.

Project-:- River Rock, Montana 77 Dpate:r Marc‘h-175.72016
Proposal Number. 1060133 1050133_8X1.doc



WESTECH

Ly

One (1) Manually Operated Flow Control Cate

A hand wheel driven worm gear reducer that allows 112%2 degrees of lravel in the
forward and reverse direction. The umit will include 20" hand wheel, stand. gear
reducer, rotating shaft. positioning platesarm and lock pin. guide bearings, flow vane.
stops. material of construction to be 304 stainless steel wilh 304 stainless steel
fasteners and anchor bolts.

304 stainless steel anchor bolts and assembly fasteners will be provided.

All non stainless steel items to be shop blasted per SSPC-SP10 and given one coat of
Tnemec 161-1211 primer (3-5 mils) and one (1) coat of Tnemec 1861 top coat (3-5 mils).
The motars and gear reducers will be supplied with manufacturers standard surface
preparation and primer.

SPARE PARTS:
Aeralors: One (1) oil sensing cutout switch
One (1) flexible motor coupling

TOTAL SERVICE:

To include two (2) trips and four {4) days for inspection, startup. and instruction of plant
personnel.

CLARIFICATIONS/COMMENTS:

Electrical controls, PLC panels. PLC programming. effluent weir, VFD's and DO probes
are not included.

OPTIONAL ITEMS:
Nane.

NOTE: ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS.

ITEMS NOT BY WESTECH:

Electrical wiring, conduit or electrical equipment, piping. valves, or fittings, lubricaling oil
or grease, shop or field painting. field welding. erection, performance testing, unloading.
storage. concrete work, field service, (except as specifically noted).

This proposal section has been reviewed for accuracy and is approved for issue:
By: __Ryan Spanton Date March 15, 2010

Project: River Rock, Montana S ‘Date: March 15, 2010
Proposal Number: 1060133 1060133 BX1 doc



WesTECH

ITEM. "D"- Twg {2)30 Dia x 126" SWD Shaft Drive COF ™ Clanfier Mechamsms
WesTech Equipment Model COPS1

EACH UNIT FURNISHED COMPLETE WITH THE FOLLOWING COMPONENTS:

DRIVE UNIT

WesTech’s premium D25 gearless drive unit with alloy steel precision bearing rated for
a minimum 3.200 ft-lbs lorque. with cycloidal or helical speed reducer direct connected
to a 1/2 HP TEFC motor suitable for 230/460 volt, 3 phase, 60 hertz power.

OVERLOAD PROTECTION

A WesTech Torkmatic overload conirol with two (2) adjustable switches for alarm and
molor cutout,

CENTER SHAFT
A 8" dia. steel pipe center shaft to transmit torque from the drive unit to the rake arms.

ENERGY DISSIPATING INLET (EDI)

A circular Energy Dissipating 3-0" dia Inlet of 3/16" steel plate, with full bottom and
multiple tangential diffuser gates designed to reduce influent energy and introduce it into
the flocculating feedwell in a horizontal spiral flow pattern.

FLOCCULATING FEEDWELL

A circular flocculating feedwell 8'-0" dia. of 3/16" steel plate. designed to promote
flocculation of the influent, while preventing short-circuiting and sludge blanket scour

RAKE ARMS

Two (2) steel rake arms. each with conlinuous spiral rake blades and adjustable 304
stainless steel squeegees. Blades shall taper from a minimum at the tank wall to a
maximum at the tank center, and shall be sized io effectively transport the required
siudge volume.

SLUDGE WITHDRAWAL RING
A steel sludge ring at the center of the tank, with multiple large withdrawal orifices
spaced evenly around the periphery for uniform sludge withdrawal.

SURFACE SKIMMER

Two (2) scum skimming mechanisms with steel skimmer blades. recessed aluminum
hinged wiper assemblies, one (1) 2'-G" wide steel scum box with steel supports and
scum flushing valve.

WALKWAY

A steel beam type mechamsm support bridge spanning the tank diameter. with 36" wide
access walkway extending from one wall to the center platform. The walkway shall
consist of 1-1/4" aluminum grating. with 2-rail 1-1/2" diameter aluminum handyails wilh
kickplate along both sides. A center platform with 1/4" aluminum checkered plate with 2-
rail 1-1/2" diameier aluminum handralls with kickpiate along both sides.

Project: River Rock, Montana Date: March‘ls', 2010
Proposal Number: 1060133 1060133_BX1 doc
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INFLUENT PIPE
A steel influent pipe 8" dia Sch. 20 with stesl supports

HARDWARE
304 stainless steel anchor bolts and assembiy fasieners.

FIELD SERVICE
Two {2) trips and two (2) days [or inspection startup. instruction of plant personnel. and
observation of forque testing.

CLARIFICATIONS/COMMENTS:
The information provided above is for budgetary purposes only. The equipment sizes
listed may vary depending on the design crileria and plant flows.

The sludge withdrawal ring as employed in this proposal Is covered under U.S. Patent
and Trademark Office Number RE35668. The owner will require proof of a fully paid
license to operate the sludge withdrawal ring within 90 days of award of prime contract.
WesTech Engineering of Salt Lake City. Utah is the exclusive licensee of the patents
with rights to sub-license. The clarifier manufacturer will include the Paient License fee
In their bid.

All steel items, with the exception of the drive mechanism. will be shipped to the jobsite
bare metal with no surface blasling for complete preparation and painting in the field in
order to insure unit responsibility. The drive mechanism will be finish painted In the
shop with the manufacturer’'s recommended paint system. An option for shop blast and
prime for the steel items is listed below under "Optional ltems”.

Clarifier electrical control panel, lubricants, FRP weirs, scum baffle, scum baffle
supports, steel preparation, steel priming. and steel painting are not included in
WesTech's scope of supply.

NOTE:. ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS.

OPTIONAL ITEMS:

"D-1"- WEIRS AND BAFFLE

FRP effluent weirs and scum baffles with FRP suppors and 304 stainless steel
anchorage. The weirs will be 1/4" thick x 9" with 2 1/2 deep v-notches on 6" centers.
The baffle will be 1/4" thick x 12".

"D-2" - SURFACE PREPARATION AND COATING

Ali non-submerged ferrous components to be prepared per SSPC-SP6 and given one
{1) coat Tnemec N140-1255, 3-7 mils. Submerged ferrous components to be prepared
per SSPC-SP10 and given one (1) coat Tnemec N140-1255. 3-7 mils.

Project: River liai:'k,rmr’\'téﬁi - 'Date: March 15, 2010
Proposal Number: 1060133 1060123 BX1.doc
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ITEMS NOT BY WESTECH. Electrical winng canduit. or electrical equipment. piping
valves, or filtings. shimnung material. lubncaling ol or grease, shop or field painting.
field welding erection, assembly of component handrail, detail shop fabrication
drawings. performance testing, unloading. storage, concrete work. or field service
(except as specifically noted).

This proposal section has been reviewed for accuracy and is approved for 1ssue.

By: _ Ronald Jones Date. March 15. 2010
Project: River Rock, Montana ' i N Date: March 15, 2010
Proposal Number: 1060133 1060133_BX1.doc
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ITEME - One (1) 0.45 MGD AltaFilter'™ Uitrafiltration Membrane System
WesTech Model UFAG1A

We are pleased to offer the following information on the WesTech AltaFilter '
Ullrafiliration Membrane Sysiem. The basic concept is to provide two (2) treatment
trains each containing sixteen (16) ultrafiltration membrane modules. Depending on the
feed water characteristics. the system will be capable of producing a peak monthly flow
rate of 0.45 MGD with a moderate flux rate. To account for the peak hourly flow of 3.5
times the average day. it 1s anticipated ihat an equalization basin prior to the membrane
system will be used. so that the membranes will freat a constant water supply. Each
membrane train has its own pre-filter and marshalling panel and is backwashed and
cleaned independently of the other train. The AltaFilter™ ultrafiltration modules have a
pore size of 0.01 micron and successfully filter out turbidity, suspended solids, bacteria.
and even virus sized particles to produce a very high qualily effluent.

The AltaFilter™ ultrafiltralion system proposed has been designed to ensure reliable
and simple operation and is completely automated. including stari/stop operation,
backwashing, and daily integrity checks. WesTech has designed the system utilizing
the concept of skid mounted packages to minimize field assembly In addition, the skid
assembly is campletely {ested in WesTech's shop prior to transportation to the job-site,
ensuring that instaliation and commissioning activities are efficienl.

GENERAL OPERATION

Following clarification pre-treatment, the raw water is fed by the {feed pump 1o the inlet
of the pre-fiter and screened to remove any debris larger than 130 micron which might
damage the hollow fiber membrane. The screened raw water flows through the
ultrafiltration modules in an outside/in flow pattern to effectively remove particulates and
pathogens from the water. The WesTech Ultrafiltration package utilizes the Polymem™
Ultrafiltration Hollow Fiber modules which have demonstrated over 5.5 log removal of
Cryplosporidium and Giardia, and have been given 4 log removal credit for
Cryptosporidium and Giardia and 1.5 log removal credit for virus through independenl
evaluation in the State of California. The membrane pore size is 0.01 micron, which
classifies it as an ultrafiller. As the level of fouling increases across the membranes,
the feed pump speed is increased by the VFD to maintain the flow setpoint. Periodic
backwash intervals, lypically 35-60 minutes, are used to flush the filtered material from
the moduies and remove the particulate matter that has accumulated on the surface of
the hollow fibers. A backwash pump is inciuded which draws from the backwash/
treated water storage lank and provides up to 66 gpm per module.

To smoothly activale the various states of the ultrafiltration package pneumatically
actuated valves are used which require compressed air 10 operale. An automatic
Clean-In-Place is operator initiated when the permeability has decreased to a certain
levet Chemical cleaning frequencies are anticipated to be 21 days or greater.

7P;6je‘ct: River Rock, Montana - Date: March 15, 2010
Proposal Number: 1060133 1060133_BX1 dot
11
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PROCESS DESIGN

The sysiem is designed utilizing the following raw water quality data. desited trealed
waler qualiy. and membrane process design parameters.

Raw Water Quality Data - Followin Clarlflcat_lon Pre-Treatment

! Temperature Range__ -
| TSS

s Turbidity

' Total O{gdmc Carbon (TOC)

-35°C
1 < 10 mg/| averageJ
L < 10 NTU average

pH

“Without Pre-treatment

Treated Water Quality

'_l'urbldﬁy
E Silt Density Index (SDh)

"< 3 mgil 7
6.5—8.5 stnd pH
Iunﬂs

<01NTU

<2

' Glardia Percent Removal

> 99.9999%

| Cryptobporldlum Percent
i Removal

> 99.9999%

1_\_/irus Log Removal

|
|

1.5log removal

Membrane Process Design Parameters Peak Month

| Design Gross Flow 390 gpm

' Design Filtrate Flow 340 gpm

| Total Filtrate Production 0.45 MGD -

i Design Flux Rate at 10°C 143gfd

Backwash Frequency 35 min

| CIP Frequency_ 21-30days
i ‘Backwash Waste Flow / Train Up to 960 galions/

o backwash ]
| Recovery | 87 —-92%

STANDARD FEATURES

The skid mounted system shall be supplied shop assembled with alt required piping.
wiring, insiruments and controls for a complete and operable system. The system will

be supplied with the following compenents.

» Two (2) powder coated, welded steel skids
» One (1) bronze fitted cast iron feed pump w/ premium efficiency mator (Goulds

or equal)

« Two (2) 130 micron, automatic backwashing prestrainers (Valve and Filter -

1/train)

«  Thirty-two (32) ultrafiltralion modules with 0.01 micron membrane pore size

(Polymem™ — 16/train)

Pro;ect River Rock, Montana
Proposal Number, 1060133

12
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» One (1) 4000 galion HDPE filtrate / backwash supply lank w/ hd
» One (1) bronze fitted cast iron backwash supply pump w/ premium efficiency
molor (Goulds or equal)
« One (1) air compressor with receiver. regulators. filter and dryer (Atlas Copco
GX4FF or equal)
« Pneumatically actuated and manual valves (Bray)
« Schedule 80 PVC piping
» One (1) separate skid mounted CIP system which includes
* One (1) 310 gallon HDPE CIP circulalion tank w/ lid
* One (1) CIP recirculation pump (March or equal)
= Three (3) chemical dosing pumps for caustic, sodium hypochlorite,
and citric acid (LMI)
» Three {3)1BkW 316 stainless steel immersion heaters
»  One (1) UL 508 listed, NEMA 4 electrical control panel wired to receive three
phase 480 volt power and including the following:
PLC — Allen Bradley Compact Logix
Door mounted 8" color touchscreen or Desklop PC
Feed and Backwash pump VFDs — Square D Altivar
Contaclors — ABB
Solenocid valve block
* Ethernet switch
» Process Instrumentation including:
= Two (2) filtrate / backwash magnelic flow melers w/ transmitters
(Siemens 5100 — 1/train)
= Three (3) level transmilters for raw water supply. backwash lank
and CIP tank (Siemens Milltronics Probe. Wika, or equal)
Four (4) pressure transmitters per skid (Wika Ecotronic)
Five (5) pressure gauges per skid (Wika)
One (1) raw water turbidimeter (Hach 1720E)
Two {2) filtered water turbidimeters {(Hach 1720E - 1/train)
One (1) pH sensor for CIP system {GF Signet)
Two (2) temperature sensors for raw water and CIP system
(Dwyer)

ON-SITE TECHNICAL ASSISTANCE AND TRAINING

WesTech has included on-site technical assistance during construction, pre-
commissioning. start-up, and training to ensure the equipment is installed and
commissioned per WesTech and sub-suppliers requirements Four (4) separate trips to
include a toial of twenty (20) days on-site are included with this offer. in addition to the
above noted technical assistance, WesTech provides 24 hour on-call support for its
clients

A separale operation, service and mainlenance support contract can be provided by
WesTech

This proposal section has been reviewed for accuracy and approved for issue:

By. _Lindsay Housley Date March 15, 2010
Project:_ﬁi;'er'Rock. Montana - Date: March 15, 2010
Proposal Number: 1060133 1060133_BX1.doc
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BUDGET PRICING

ITEM EQUIPMENT PRICE (U.S.)
A" (13 6' Vortex Gnt Chamber Mechanism Model GVR6 ¢ 60000
“B" (1) Gritt Mitt ™ Shatftless Classifier Model GSF31 $ 50.000
“C" (1) Advanced Biological Nutrient Removal System AES2B2  $106.200
“D" (2) 30’ Dia COP™ Clarnfiers Model COPS1 $116.300
“D-1" Weir and Baffle $ 10.600
“D-2" Surface Preparation and Coating $ 10,900
“E" (1) 0.45 MGD AltaFilter " Ultrafiltration Membrane System $680.,000

The above mentioned equin™ en! was designed according to the informaticn which we recetved  The
dimensions may vary shghtly depending on the plant’s aclual design paramelers Assumed valuss may
have been useq theretore all information shall be venfied by the Engineer.

Unless otherwise indicated prices isted are for equipment only  All oplional lems wilt b2 offeres with the
purchase of lhe scoped eqwpment only  No optional ilems will be: so'd separately

Prices are for a period not to exceed 30 days from date of proposal.

Warranty: A wrtten suppher s warranly will be provided for the equipment specificd in this secton. 1he
warranty will be for 2@ minimum penod of (1) year from starl-up or 18 months from time of equipment
shipment. whichever comes first.  Such waranty will cover all defects or falures of materats or
workmanship which occurs as ne result of normal operalion and service except for normal wear parls
(i @ squeegees, skimmer wipers efc)

Terms. Terms are nel 30 days from stupment with no retentions aliowed
Sales Tax No sales lases, use taxes. or duties have been included in our pricing

Freight Prices quoted are F.O.B. shipping point wilh freight allowed 1o a readily accessible locshion
nearest to jobsile. All ciarms for damage or loss in shipment shall be inihated by purchaser

Submittals: Shop drawing submittals will be made approximately 6 to 8 weeks after purchase order IS
received in our vilice

Shipment. Estimated shipment tme 1s 18 to 20 weeks after approved shop drawings ate received in our
office

Field Service Prices de not include field service unless noted in equipmenl description  Addittoral field
service 15 avallable ai 3960 00 per day plus expenses.

Paint i your equipmert has pant included in the price, please take nole of the following  Pnmer pamts
are designed to provide only a minimal protection from the time of apphcation (usually for & penod not o
exceed 30 days) Therefore it is imperative (hat Lhe finish coat be applied within 30 days of shipment on
all shop primed surfaces  Wilhout the protection of the final coatings, pnmer degradalon may occur after
this period. which m turn may require renewed surface preparation and coating. (f u is impraciical or
impossible to coat prmed surfaces within the suggesled lime frame. WesTech strongly recommends the
supply of bare metal walb surface preparabon and coaling performed in lhe field Al lield surface
preparation. field paint, touch-up and repair to shop painted surfaces are nol by WesTech
Project: River Rock, Moniana Date: March 15, 2010
Proposal Number: 1060133 1060132_BX1 doc
14
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A WASTEMASTER system ¢an be ordered to address
scroening, grit removal, grease removai, or any
combination of these funcuens. It can be instalied as a
seprage receiving station or headworks gre-treatment
scation, The full combinanion YWASTEMASTER s an
“all-in-one™ Shaftless Screw system It screens,
washes, separates grit, dewaters and compacts solid
marerials,

It addresses limived space vequirements and has no
mechanital parts in contact with the wastewater or
salid magerial to be treated. It combines both low
mainteniance and low operating costs.
WASTEMASTER it inexpensive and casy to mstall.
The system features Shofifess Screw Conveyors
constructed of high serength hardened steel with a
stainless steel tank and covers.

The Channel Mirc Fine Sereen washes and dewarters
screenings in one simple unit. It can handle up to 8
MGD and swings up and oyt of the channel for easy
maintenance, The drive unit features a low HP,

energy-efficient motor with a direct coupled reducer

- no chains or sprockets w mairmain. The Shoftiess
Screw Canveyor, constricted of high strength
hardened stee! has no lower bearings to manwin, It
features replaceable brushes on the wrailing edge for
longer {ife. The brushes are easily replaced in 180-
degree sections without removal of the screw. The
brushes clean the sereen with each romuon and an
optional spray wash further cleans the screenings
while returning crganics, The compacuon zone
mncreases dewatering capabilities, has a liquid return
Iine, and hinged cover plate with a motor safety cut-
out switch. The entire housing is stinless stee!



inuous Screening

The CleanFlo™ is 3 continucus
belt-type finger screen designed 1o
remove debrs from water and waste.
water. With capacities to 100 MGD
and discharge heghts exceeding 50 feet,
CleanFlo™ sereens can handle the
most dermanding applications. These units
are designed and built 1o customer
specifications and are easily cuscomized
for partcular needs. Retrofit installations
involving deep or wide channels present
no difficulty for the CleanFlo™.

The filter elements are molded of long
lastng ABS plastic. Filuration capabilities
range (rom 0.02"-1.2". The screen
frame. rollers. and shafts are of
machined stainles;s steel construction.

The self-cleaning design of the
CleanFlo™ recracrs the ABS fingers
between each other cleaning the screen
belt as it advances back down into the
channel. A rotating neaprene wiper
blade, located a1 the discharge, deans
any remaining debris from the finger
elements.

CleanFlo™ units arc supplied with
ulzrasomie level sensors which afjow for
intermitzent oparation. The screen is
activated only when cptured debris
causes the water level to rise, resulting
it decreased operational costs and
lower maintenance requirements,

CleanFlo™ screens are designed for
easy maintenance and years of trouble
free service. They are easily customnized
to application requirements.




WesTech Engineering offers two types of grit chambers for your headworks
applications. The first utilizes an air flow system; the other an induced
yortex system.

= AERATED GRIT CHAMBER

Air 15 introduced into 2 large draft tube and creates a
rolling acuon i the chamber, This rolling action
suspends the lighter organic materials which are
removed through the overflow box. Heavier grit settics
o the steep-sloped bottom where it is removed by an
airhfc pump and transferred o the gric classifier (Gric
Mitt™). WesTeeh's Aerated Gric Chamber offers 2
wide fiow range, offers low headloss, and improves
dovnstream process through increased dissolved
oxygen The aeranng effect means removed grit s
generatly clean and Iree of putrescible conrent

VORTEX GRIT CHAMBER

WaesTech's Yortex Grit Chamber use a forced vorrex
from a tangentally fed influent to drive the denser
particles to the center of the tank where they setde
out The vortexing action is aided by rotating paddles
which lift the lighter arganics. Grit seccles in a lower
chamber where It is rémoved by an airlifc or mechanical
pump and transferred ro the grit classifier (Gricg Mity).
The Vortex Grit Chamber features a small footpring,
low headloss, and has no submerged mechanical parus. h
provides high gric removal efficiencies, even with high
flows.




Grire Mitx is 2 grie classifier thav's a cut above. [ts compact design requires = smalt footprint, but features a wide
sextling chamber. It has no submerged bearings and uses WesTech's Shafiless Screw Conveyor technology for
longer life and lower maintenance coscs. Grict Mitc has a flow range from |50 1o 440 gpm and no specal
excavation or conerete work is required, which means a low cast insallation. Gritt Mitt’s housing is constructed
of stainless stgel and the ¢onveyor is manufactured from high strength hardened steel running on replaceable
staifiless steal wear bars,

When Grict Mitt is equipped with an optional cyclone, it wil remove 95% of 150 mesh grit and €an accomadate
much higher flows. The cyclone uses hydraulic forces for separation and has ne moving parts for cleaner
operation and low maintenance without fouling.
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OXYSTREAM PROCESS DESIGN

Project Name RIVER ROCK Project Humber
Consuling Engneer name Completeld By
Date; 3:15.2010 Checked By
DESIGN PARAMETERS

INFLUENT WASTESTHEAM EFFLUENT LIMITS

Q (tmgay BOD (mgt

BOD gy v TS5 img )

185 'mg i) NH3 (mg)

TKN (mg i ORG N {ma )

NO3 arg NO3 (mg 1)

TRy b TEN (mgh

TN (mig}

SITE SPECIFIC INFORMATION DESIGN INFORMATION

Tiriny ot SRT (miys)

T MLES mg

Frevntin B Yield i D

Cs temp aftact Q0 N ARSI <

Gs temp elov atlect - Oxygen coef {1t

Alpha naor Residaal DO ymg b

Beta nar Agralor Type (F or 7)

Simultarmous nit denil - Pomary Clariiers (Y or I
AERATION VOLUME CALCULATION

BOD removal = (BODi - BODe) x 8.34 x Flow

1060133

WRS

BOD removal tlbs/day)

Sludge Produced = Waste Activated Sludge = Yield x BOD removed

WAS (Ibs:day)

System Mass = SRT x Sludge Produced
Syslem Mass {bs)

Aeration Volume = System Mass / MLSS x B.34
Aeration Volume (Mgal)

HRT = Volume : Flow x 24
HRET (hrs)

Food to Mass Ratio = Flow x BODi x 8.34 / System Mass
F.#4 1lb'lb-dayi

Loading Rate = BOD removal / Aeration Volume
Loading Rate (Ibs 1000 113,

WESTECH ENGINEFRING NG PAGE 3
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0,156

0.274

0.675



OXYSTREAM PROCESS DESIGN

DESIGN CALCULATIONS
N assimilalion = 5% x Sludge Production
fvassmoba ta, e
heagum o n a6
Oxidized Ammonia = TKNi - NH3e - Org Me - N assimilated
hH3 ¢ el gma ! By
NH3 cxid s .dinyr /a

Nitrale Generated = Oxidized Ammonia - NO3e
O3 to e reducea (img b h4
NOG Lo be reduced (bs day, &)

Simultaneous Nit:Denit (SNdN} = % of Nitrate Removed in Aerobic Tank
NOZ 13 e reduced ing D 138
NOE In e veduced (Ibs day 43

AERATOR HP REQUIREMENT
Actual Oxygen Requirement {BOD) = BOD removed x Oxygen Coefficienl (BOD)
AORC (g aay 791

Actual Oxygen Requirement (NH3) = NH3 oxidized x Oxygen Coefficient (NH3})
AOQRnN (Ibs day) W34

Aclual Oxygen Requirement {total) = AORc + AORn  (no denit credit)
AOR no denile credil {us.dzy) 1126

AOR denitrification credit = NO3 reduced x 2.86 Ibs 02 / Ibs NO3 reduced
TOTAL AQR DENITE CREDIT (Ib day) 137

Actual Oxygen Requirement (lotal) = AORc + AORn - AORdenite credit
AOR with demke credil ibs day) 4989

Standard Oxygen Requirement

SR no denite credil (ks day) 1
SOR wath derite credht (Ihs:day) 1,743
TOTAL SOR DENITE CREDIT {10 day) 248

HP required = SOR / 24 hrs x Aerator Efficiency

Aeniator Efliciency {los 02 HP nr) SR
HP no denite credit 22
HP with denite credit 19

.

TOTAL HP DENITE CREDIT

WESTEGH ENGINEERING N Pate o

TR N1



OXYSTREAM PROCESS DESIGN

ANOXIC YOLUME CALCULATION

SONR = [0.03 x (F/M) + 0.029] x 1.02 » {Tmin - 20)
Anoxic Volume = |[bs NO3 reduced / (SDNR x MLSS x 8.34)
F M = (8.34 x Flow x BODin} / (Vax x MLSS x B.34)
combing ang re-write the above equalicns

Anoxic Volume =

(TKNin-NH3out-NO3oui-Nassm) x 8.34 - 0.2504 x BODin x 1.024{Tmin-20}) x Flow

SDNR = TKNin - NH3out - ORGNout - Nassm - NO3out) x Flow . (MLSS x Vol anox)
SONR {gNO3-N gTSS day)

(0.242 x MLSS x 1.02A{Tmin-20))

Anoxic Valume (Mgal)

SYSTEM SUMMARY

0.033

0.043

ANCXIC ZOME

AERUBIC ZONE

Ng Trains

No. Annwie Zones
Volume per Zone (Maal
No. Mixers per zone
Mixer Type

Mixer HP (nominal;
Mixer HP (aclual)

No. Aerotne Zones
Volume per Zone {Mgal
*No. Aerators per zone
Aerator Type

Aerator HP (mimimurm)
Aerator HP (aciuah

002

1.0

9.6

[¥Wi) (2 25 HP SIURFAGE AERATORS

* ONE (1; AERATOR SERVES AS AN INSTALLED SPARE

WS TECH ¢ NGINE ERIBG NG
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BL_LIE WATER
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Crawe Henrwson, PE., C.5.F.
Morrison-Maserle, Ind,

1 Engmeenio Place
Flelena, Montana Y9402

Subreet. Rock Creek, MT {budgetary estimate)
< 6.0 mg/L NOX-N
Above Ground Fiberglass Filters
Proposal #100055-1

Dexar M, Henrikson:

Blue Water T=chihologies, Inc. (Blue Water) appreciates the opporturty to provide this preposal to you
for the avove referenced project. Blue Water's core technology 15 the patent-pendinag Blue PEQ  process,
destribed mosoentific bterature as “Reactive Filtration”. Critwal and umque concepts m the reactive
filtratiun patert are the “reactive filter media” and the “continuous regeneration” of that media. Reactive
flter metha maximizes the efficiency of the filter by promoting adsorption i combmation with co-
precpitaton. Contmuuusly regenerating the reactive filter media 15 accomplished by using a moving bed
filter to constantly grind the surface of the media, crealing fresh sites tor adsorption. For this reason, no
backwastung or exchange of media 15 necessary, which reduces operations and maintenance hassle and
Lost

Nitrogen (N) and phosphorus (P) are both considered nutrients of concern in impacted watersheds, Their
potentially harmful effects on environmental quality have let to increased regulatory pressure worldwide.
The Blue PRO™ technology can be configured to remove ritrogen and phosphorus simultaneously,
meeting the most stringent permit imits for each.

The Blue PRO" process was originally designed for phosphorus removal, The process mdy be dadjusted
to accomplish derdtrificalion as well (Blue NITE 7). Adjustments inciude the addition ot a carbon source,
such as meathanol, to stimulate deniinfying orgarisms, There also may be operational parameter
charges, such as decreased loading rate. Nitrogen removal 1s accomplished in a series of steps. Each
step s designed to change the torm of nitrogen untid it finally can be released as N, nitrugen gas. Blue
NITE ~ accomphshes the final stage of this series, derutnfication. This step requires that the nitrogen in
e feed to the system is in the form of nitrate.

Blue Water uffers a birvad platform of water treatment technology products, from pnmary wastewater
treatment to advanced effluent polishing steps to environmental remediation processes. Our team strives
to meet customers’ needs cost-effectively, considering both capiral expense and ongaing operations and
mairtenance costs.  Additionally, we keep an eye on the future by looking for sustarmability in our
technalogies, including enviranmentally-friendly materials and energy conservation.

1.0 Equipment Features and Benefits:

«  Unparalleled treatment efficiencies 1o vltra low levels.



¢ Tolal nitragen reductions o <4 mg-l

«  No back flushung ar syt o evehing reguired, continuous operation, Reject solids can be oyt
to the head of the plant ana, thus, do not reguire separale disposal or processing.

« Avallable in coated carbon ttecl, stainless steel, fiberglass, or in-ground congrete.

»  Advanced washbox design to maximize performancs.

«  Patented recess champer imtamizes media bridging.

« Dual compressor contbiguratan o miminize downtime and maximize compressor life,
+  Safely-minded design torusao on easy aperator acoess 10 filter and filter operauon,

1.1 System Design:

The Centra-flo™ process s depcted i Figure 1, Trfluent wastewater enters at the left of the diag: s, A
commonly used chemical carbon source (typically methanol) is added to the wastewater in the: rapo
conditioning zone. This zone allows the proper cantact time for the mixture to be optimized for the
biclogical pracess. The muxture cnters the moving had sand filter through distribution arms at the
bottom of the sand bed, and ther fiows upward through the sand bed. During this stage of Urwe procesy,
the influent stream is filtered by the demitrifing bactena which form a fixed film on the media corwver':ing
nitrate to atmosphenc nitrogen. After hitration, clean water discharges from the top of the fitter on e
right. In Lhe filter the sand moves slowly from top to bottom, then returns to the top of the filier via o
arlift located in the central assembly. A washhox &t the top of the filter separates sand from wast.
particies. The sand falls back to the fop of the bed. The residuals, including excess biomass, TS5, ard
other contaminants, exit in a separate line and can be routed to the planl’s exsting solids handlir:
system or recyced to another place n the plant.

Figurc 1

Propect B DU T Dew Moo b, 4T - Roob Crevk, M1 Bodaotar, ¢ stimats Fage 2 of b



The Centre-lo™ technology provides flexibilily 1o o veast wato> treatment plant. The modular syster o
filters 15 instailed ov lertiary treatment, whach is 1acated 1-a the ena of the plant’s treatment train. Thoe
centrg-llo™ process has additional advantages heyond deritoticnt on, neludng suspended solids and
turbitity removel.

The Blue NITE  technoloay provides flexibilty to a waestewatsr *reatment plant.  The modular system of
filtery 15 nslalled as lertiary treatment, which s locatd near the end of the plant’s treatment tram. Ty
may be col figured in parallel or senes. Depending on the ctlgent concentrabion and the targeted permit
ievel @ plant may require one pass through Blue NITE  or may run the filters in senes to attam even
lower concentrations.

2.0 Basis of Design:

Filter Influent* Effluent*
Average Day Flow 0.371 MGD (260 gpm)
Peak Month Flow .45 MGD (313 gpm)
Total Suspended Solids (TSS) <« 0 myL < 5.0 my/L
NOx-N « 0.0 mafl < 6.0 mo/L
DG <~ 1.0omg;L
pH <5 85
Temp - 11C
Peject Rate 10-17 gpm-washibox

* Arithinetc average.
3.0 Proposed Treatment System:

Blue Water is pleased to provide the Blue NITE ~ filter svstem with a total of four (4) Blue NITE ™ CF-
GAUFB0” filters in & single pass configuration with assocateq ancllary equipment to treat the above
referenced waste stream, The overall dimensions of each Eiter are approximately 9 dia x 18 H with a
total system footprint (except compressor) of approximately 22° W x 28° L x 18" H above ground
{compressors can be mounted where convenient).

All Filters Online:

Combined filter area: 256 square feet

Avernge loading rate: 1.2 gpm/square feet (incuding rejec)
Peak lpading rate: 1.4 gpmyisguare feet (including regect)
Max loading rate; 3.5 gpm/square feet (50% NOx-N removal)
Filter bed depth: 80 inches

Reject rate: 12 gpm per washbox (48 gpin tutal)

Redundant Filter Offline:

Combined filter arga: 192 square feet

Average loading rate: 1.5 gpm/square fect (inchuhing regect)
Peak loading rate: 1.8 gpm/square fact (induding reiect)
Filter bed depth: 80 inches

Reject rate: 12 gpm per washbox {36 gpm totel)

Powe® & 10020 1 Labe Mar 0B 2010 = Witk Cipek, MT - Bord et oy £70 ) oh

Page 3 0f 6



Notles:
o {0dhing RS A0V 35SUTIRS SO eJuadhzaticon through iGoaor systonm,
o O head abave Hie water surtace elevstion of Hhe flfer System s recuired

The proposed Blue NITE  filters sysiemn, will be tomplete and will mclude Bae following,

49 Model CF2SBUFRRR” (Dberglass) Blue NITE™ "Reacthe Filters”
e} Vasliboxes (Nberylass)

1) Arlift {Type schedule 80 PVC)

4 Central fead chamber (fiberylass)

43 Filter covers

g8 Fluw spliting box and supports
{13 A control panels (NEMA 4 eniclosure)
(1) Chenucal feed system with one redundant pump (non-explosive carbon suurce:)

1) Air compressar and air system with dryer
1 Filter cantrol panel {(NEMA 4)

{1} Lot stairwayand walkway

(1; Lat filter media delivered i supar sac hags

4.0 Equipment Price and Included Field Engineering:

Blue Water budgetary price of compenents and service for this projectis ... . . ... .. ...$350,000.00.

Notes:

+ The sbove aricnig is hased on using @ non-explosive carbon source. It methanal Jexpiosive)
is preferred as a carbon source, there will be 8 525,000 adder to comply with chermical feed
System standards (NEMA 7).

Equpment is F.0.B, factory. The price does not include any import, sales, use, exase or similar taxes,

fees, permits, etc. This proposal is valid for a period of sixty (60) days unless extended in varitng by Blue
Water

Proposed Terms:

25% (nel 30 days) with purcnase order

25% (nel 30 days) with approval of drawings and submittals

45% (net 30 days) with delivery of the equipment to the jobsite

5% (pet 30 days} payahle upon startup not to exceed 45 days from delivery

The price includes an allowance for factory trained Manufacturer’s Services os noted below.
s Upto nine {9) - eight (8) hour days in up to three {3} trips for start-up and traning.

Addmional time, if requested by the Owner, shall be invaiced at prevailing rates.  Fxpenses associated
with any addtional field engmeering will be invoiced at actual cost plus 104,

eIt STt T Leate MarTin 2010 —heaw Coeek M- ety Fabinare
J}
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4.1 Estimated Operating Costs:

Carbon source o 31.80/gal 135,000 per year
Power cosl at (50,11 per Favd) $1,400 per year
Operations ($50/Man Hour) £ 3,600 per yoar

Electrical service 460 VAC; 30,60 Hz 26 Amp
5.0 Estimated Submittal and Shipping Dates:

Blue Water is prepared Lo ship equipment in approxamaiely hvelve (12) to eighteen (18) wecks from L
receipt of approved drawings, submuttals, and 2 signed release to proceed. Submittals to be issued withn
aix (6) weeks of countersigned purchase order. While drawings are 1ssued for approval, they are intendad
for informational purposes only. The rrawings will ri:main Blue Water property and may not be used hy
others for fabrication.

6.0 Warranty:

Eguipment will be warranted aganst manutectarer's defects in accordance with Blue Waler's Standerd
warranty for twelve (12) muonths from start-up or lourteen {14) months from date of shipment, whichever
comes first, when operated at stated conditons and according to the instructions in Blue Water's
operations and maintenance manual.

7.0 Work by "Others”:
The following items are not mncluded i this Scope of Supply, but may he required for these systerms:

« Preparation of structural engmeerny drawings for all concrete work.
s Cancrete matenal and s placement.

« Site preparation, unloading, placemet and installation of equipment. Installation of all Blue
Water supplied equipment.

« Ancillary tanks {chemical feed tanks, flow equalization tanks, etc.).
»  Buildings (if required) and building utiities and HVAC.

» Supply and connection of electncal service to Blue Waler supplied control panel.  Supply,
installation, and connection of interronnecting circuits between Blue Water supplied panels and
auxiliary panels andfor instrumentabion andfor motorized devices,

«  Supply and installation of required drain piping, influent piping, effivent piping, reject piping, all
associated valvas, requirec pipe support, and appurtenances Lo and from the connection pormt un
Blue Water supplied equipment,

«  Supply and installation of interconnecung vent, drain, and airlines and their associated valves and
appurtenances,

+ Reject disposal, handlng ang/or processing.

»  Supply and installaton of insulabion and heat tracing of any piping or tubing (5f required).
s  Chemicals required for npeyation.

«  Filter influent flow signal to fiter control panel,

Thank you for your consideration an this progect. 1 you have questions or need more infarmation, pleas:
feel free or me at (208) 209-0391.

Fropss & 100055 1 Dabei Mo 8 2000 = “0 e er BT aielany Eetimate Page S of 6



Sincercly,

Mark Lopp
Regonal Sales Manager

Blue Water Technologies, Inc.

10450 N, Airport Drive

Hayden, Idaho 83835

Direct: (208) 209-0391 ext. 127
Fax: (208) 209-0396

Email: mlopps ol oo ot

www.blueh2o.net
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INTRODUCTION

The LemTec™ Biological Treatment System. by Lemna Technologies, Inc.,
provides the most cost effective solution for most wastewater problems. This
innovative, patenled process provides treatment in simple, operator-friendly
ponds thal require little sysitem maintenance, yet deliver effluent quality
comparable to sophuslicated activated sludge systems.

BACKGROUND

This proposal has been prepared for Mr. Craig Henrikson of Morrison-Maierle.
who is currenlly evaluating treatment aiternatives for River Rock, Montana. Mr.
Henrikson is inlerested in productsfiechnologies capable of treating higher flows
to meet more stringent effluent limits in an efficient and cost effective manner.
These criteria have been identified as the basic requirements/standards by which
all proposed technologies will be evaiuated and uliimately selected.

The existing facility in River Rock has two lagoons that are utilized for the
proposed design.

The LemTec™ Biological Treatment System proposed here, achieves the basic

requirements as defined by Mr. Henrikson and provides a number of advantages
to the end user which are unmatched by alternative technologies

LEMNA DESIGN

See atiached design report (Sectian IX).




IV.  PROJECT SUPPLY SCOPE

——

‘; Lemna | Others
| _ Supply | Supply
i A Engineering/Technical Services !
i 1 Lemna Syslem Design Recommendations X
. 2 Lemna Syslem Equipment Details X
| 3. Lemna System Plans and Spectffications X
! 4. Regulatory Technical Suppaort X
i 5. Civil Design X
1 6. Electrical Design X
} 7. Mechanical Design X
i 8. Other Design Services (If required) L X
' B. Civil Works |
| 1. Pond De-Siudging* X
i 2. Site Work/lImprovemenis X
i 3. Concrele Structures X
| 4. Yard Piping (out of basin) X
5. Electrical Service to Site: X
: 6. Interconnect Wiring (Equipment 10 Equipment/ X
i Remote Disconnect/MCCs/Control Panels}
. 7. Site Survey {reqmrgdjor coversupply) X 0 i
|'C. Equipment Supply ]
T 1. LemTec™ Cover System X ’
| 2. Lemna Baffle System X
| 3. Lemna Aeration System X
. 4. Lemna Polishing Reactor X
{ 5. Secreening X !
. 6. Grit Removal System (if required) X |
. 7. Disinfection System (if required} X
i __ 8 Other Equipment (if required) . X
' D. Installation/Start-Up/Training 1
1. Equipment Off-Loading and Storage X
2. Equipment Installation X
i 3. Equipment Installation Supervision {Lemna Equip.) X
| 4. Process Start-Up/Training (Lemna Process) X
_9.. Ongoing Technical Support A X
| E. Miscellaneous
1. Bonding Fees X
! 2. Sales Taxes X
| 3. Permits X
.4 Other Construction/Upgrade Items X

* Removal of pre-exisling sludge is required if sludne depths exceed 67

2%
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LEMNA PRICING

i Leming Pricing
{

Fauipmenl/Services

| ' 902,000 E
' Equipment Freight (estimate) $ 68.000

: |
 Total Proposed Price_ | ss70.000 _ |

1
i
S|

Proposed price is based on available information and 15 valid for 60 days. Prices
are in US funds and do not include any applicable laxes. All sales are subject to
Lemna Technologies' siandard terms and condilions. Proposed price subject 1o
change based on changes in final design and final scope at time of hid or based
on size changes al time of final survey.

Typical equipment lead time is 6-12 weeks afler approval of final submittals.

Equipment lead time is subject to change based on size of project, complexity of
design, customer requirements and shop-lvading at time of order.

OPERATIONS AND MAINTENANCE

Lemna systems are regarded as the most operator friendly systems in the
induslry.

Typical routine maintenance required for Lemna supplied equipment include:

A Lemna Baffle System: Pericdic inspection for hydraulc short-circuiting
required.

B. Lemna Aeration System: Routine mamtenance of blowers and diffusers
required.

C. Lemna Polishing_Reactor System: Periodic (annual) air scouring of LPR
modules required.

D. Sludge Handling: Periodic de-sludging of settling pond is reqtired.

—
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LIMITED WARRANTY

All Lemna supphed componenls are warranted against manufacturer s defects for
a penod of twelve months.  This warranty does nol cover wear or damage
caused by improper inslallation, operation or maintenance. In the event of a
manufacturer's defect. Lemna will reparr or replace the damaged component

A process warranty based on the parameters in the attached design report is
included as part of this proposal. This process warranty is contingent upon the
full supply by Lermna Technologies of all equipment detailed in this design report.
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LEMTEC™ ADVANTAGE

The LemTec™ Biological Treatment Process offers the following advantages
over other pond-based or activated sludge syslems.

A

H.

Low Capital Costs: The LBTP most often represents the lowesl capital
cost option, within certain size and effluent ranges, of any other
technology for new conslruction or upgrades.

Low Operationai Cost: Due io the absence of sophisticated systems.
equipment and daily sludge disposal. the LBTP represents the lowest
operational cost oplion on the market.

High Quality Effluent: The LBTP is a proven technology capable of

achieving the most stringent effluent standards (comparable to activaied
sludge).

Ease Of Operation: Since there are no complex operaling parameters to
monitor and adjust and no complicaled sludge processing, lower skilled
operators are sufficient for effective operations.

Reduced Footprint: Due to the accelerated nature of the LBTP, the area
required for effective treatment is dramatically reduced. This results in a
reduction of land use, basin sizes and overall capital cost.

Covered System Advantages: The covered LBTP offers many advantages
over other systems including accelerated treatment kinetics due to the
maintenance of higher temperature, the ability to nitrify and reduce
ammonia year-round, algae reduction, evaporation control and odor
control.

Reduced Sludge Handling: Since all LBTP systems are designed to
accommodate lhe accumulated sludge, actual sludge disposal is only
necessary every five to iwelve years (actual lime depending upon client
requirements). Compared to other systems where daily sludge handling is
required, the LBTP is easier and less costly lo operate.

Flexibility: The LBTP offers a compelitive solution for most municipal,
industrial, new construction or retrofit applications. The reliability and
stahility of the process allows for hydraulic loading variations, temperaiure
fluctuations and arganic surges more effectively than other technologies.

Expandability: Ofien times, existing LBTP can be expanded in the future to
allow for additional population growth (increased flow} or stricter effluent
standards with a minimal amount of capital cost. Other systems typically
cannot expand withoul major capital oullays.
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