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EXECUTIVE SUMMARY

Private septic systems east of Laramie do not pose a significant risk of nitrate contamination to
the City of Laramie public drinking water supply wells at this time. However, there are
residential areas east of Laramie that have groundwater nitrate concentrations above those
typically considered as naturally occurring. In some instances the local groundwater nitrate
concentrations are close to or exceed the Environmental Protection Agency maximum regulatory
drinking water standard of 10 mg/I.

One recommendation of this study is to perform the planning and design activities needed in
advance of a construction project that would mitigate groundwater nitrate contamination.

This study presents conceptual level designs and cost estimates for two projects that can mitigate
the risk of septic system induced nitrate contamination to both City wells and private wells. One
project is a decentralized wastewater treatment system. This project would collect septic tank
effluent from about 350 homes, treat the liquid at a central location, and discharge the treated
effluent to the ground surface. The cost of this project is about $13 million dollars. An option to
decentralized treatment would be to install a sewage collection system in the areas east of
Laramie and deliver sewage to the City system. This second project would also require
upgrading components of the existing City collection system. This second project would have a
capital cost of about $26 million.

Other study recommendations include one related to the installation of additional monitoring
wells and one related to additional groundwater testing.



1.0 INTRODUCTION

The City of Laramie obtains about one half of its potable water supply from wells and springs in
the Casper Aquifer. The remaining water supply is derived from the Laramie River at a location
about 20 miles southwest of the City. Water treatment of the groundwater resource is limited to
disinfection and fluoridation. This provides the City a relatively inexpensive water supply when
compared to Laramie River water that is treated to EPA surface water treatment standards using
more sophisticated processes.

Developments east of the City corporate boundary and east of the City water supply wells have
existed for many years. These developments are primarily rural residential in land use and they
dispose domestic sewage using septic tanks and leach fields.  Figure 1 shows the City
groundwater wells and the four areas of development that comprise the study area. These four
areas include about 400 septic systems.

The Casper Aquifer Protection Plan recommended that a study be conducted to assess the risk
that these rural septic systems pose to the quality of the City’s groundwater resource and to
prepare conceptual designs and cost estimates for mitigating risk, if any. This report is the result
of that study.

The chapters of this report present information on:

1.0 CHARACTERIZATION AND RISK - Describes the water resource, water quality
data, establishes criteria for the risk assessment and presents findings.

2.0 MITIGATION - Describes on-site local options for mitigating risks to groundwater
contamination, and provides the results of an evaluation on the ability of the City’s
present sewage collection and treatment system to incorporate sewage flows from area
east of Laramie.

3.0 FUNDING & FINANCING - Identifies potential sources of project financing and
presents project financing scenarios.

4.0 RECOMENDATIONS - Presents a prioritized list of actions the City may perform.



ptic.dwg, Figure 1, 1/15/2013 11:36:20 AM

K:\Laramie\2009-230 East Laramie\CADD\100312_wells and sej

{ | =t W
| y 1],
| I — |
1 P T - - X
e AWl 3 i
N | 5 el | | gl £l
! z [ ‘ i
z g7 " = s | i
77 <3 = i
| i D e | 1
"y Il
SPUR @ =40 = e ms = ol
WELLFIELD . % E v s
A BRERERD . 7 b

.

i\

LEGEND

CITY WELLS
SEPTIC SYSTEMS
ZONE 2 CAPA
ZONE 3 CAPA

X 1]

- "‘""'fTURNER

'SPRINGS

2 S Sy e,
| L/ | N e CANYON

Y

POPE -
WELLFIELD

\f
V%)

SOLDIEF\‘

WELL

.
o
| 4 . .
< .
o5 .
.
.
.
PN
.
ole
-
| [}
Drd
I
.

HAPPY JACK

STUDY AREA

10,(|)00'

SCALE

K\\*—EAST GRAND
* STUDY .AREA

{4
!
{
& .
038 {
|
4 ¥
Le
2z
> 5

e
e V54

L
[
|
|

DESIGNED BY:
MTS/KST

FIGURE 1
STUDY AREAS

DRAWN BY:
SDH

CHECKEDBY:
MTS/KST

EAST LARAMIE WASTEWATER FEASIBILITY STUDY
LARAMIE, WY

DATE:
10/12

/\
A WWCENGINEERING




2.0 CHARACTERIZATION AND RISK
2.1 Introduction
This report chapter will:

e Provide background information on nitrate health effects, regulation, chemistry and its
relationship to septic systems.

e Provide an evaluation of groundwater contamination risk to both private and public wells.

e Provide discussion and recommendations related to groundwater sampling.

2.2 Background
2.2.1 Nitrate Health Effects

The presence of high concentrations of nitrate (NO3) in drinking water has been shown to cause
a condition caused methemoglobinemia. Methemoglobinemia is a blood disorder in which the
blood fails to provide enough oxygen to the body. Infants less than 6 months old are particularly
susceptible to this condition. In infants methemoglobinemia is known as “blue baby syndrome”
since it causes a bluish color to appear around an infant’s mouth, hands and feet. Adults can
tolerate higher levels of nitrate than infants without developing methemoglobinemia. But certain
groups of adults: pregnant women, nursing mothers, and persons with iodine deficient diets are at
risk of methemoglobinemia as well.

2.2.2 Drinking Water Nitrate Regulation

Nitrate is regulated under the Safe Drinking Water Act (SDWA). Nitrate levels in public water
systems must remain below a Maximum Contaminant Level (MCL) of 10 mg/L as nitrogen (10
mg/L as N). Nitrate is considered an acute contaminant which is immediately dangerous to
human health at levels above the MCL. Any measurement of nitrate at or above 10 mg/L in
drinking water is considered a violation of the MCL. Public water systems which violate the
nitrate MCL must notify the public of the violation. The EPA can fine a utility for exceeding the
nitrate MCL and take legal action to force its compliance with the regulation.

Private wells are not regulated under the SDWA. However, the health risk to infants and adults
from nitrate is no different from private wells than from public wells. Boiling will not remove
nitrate from water, nor will charcoal filters attached to the user’s taps. Private wells containing
unsafe levels of nitrate must be treated, typically using reverse osmosis membranes.
Alternatively, a new source of potable water must be obtained to replace the nitrate contaminated
source.



2.2.3 Relationship of Nitrate to Septic Systems

Conventional septic systems are a common source of nitrate. Nitrogen in the form of ammonia
exits from a septic tank into the leachfield, typically at concentrations around 45 mg/L-N. In the
leachfield a process called nitrification biologically transform the ammonia into nitrate. Nitrate
is a relatively stable compound and will easily move with water percolating from the leachfield.
Nitrate can be transformed in the soil column prior to reaching an aquifer into harmless nitrogen
by another biological process called denitrification. This process requires soils with high
moisture content, low oxygen content and high amounts of organic carbon to occur. These
conditions do not exist in the Laramie area and little decomposition of nitrate by denitrification is
expected to occur. Hence the primary method for reducing the nitrate concentrations from septic
systems is though dilution by recharge from rain and snow melt. Since precipitation and
recharge rates are low in the Laramie area, relatively large lots sizes are required to provide
enough recharge to dilute nitrate concentrations to a safe level prior to contaminating a nearby
well.

The CAPP recommends a minimum lot size of 10 acres per dwelling with septic systems to
provide sufficient dilution of nitrate to protect water sources. Many existing inhabited lots in the
Casper Aquifer Protection Area (CAPA) do not meet this recommendation.

2.2.4 Other Sources of Nitrate

Septic systems are not the only potential sources of nitrate. Agricultural activities involving
fertilizers, concentrated feedlot operations and livestock, including horses, are potential sources
of nitrate. Application of fertilizers for lawn care can serve a source of nitrate as well.
However, there are no large scale agricultural activities or feed lot operations in the CAPA. Itis
possible that horses contribute to the nitrate loads, but in the areas discussed by this study, their
contribution is likely to be small compared to septic systems.

2.2.5 Occurrence of Nitrate in Groundwater

Naturally, nitrate occurs at low concentrations in groundwater, typically at levels less than 2
mg/L. In general, concentrations of nitrate exceeding this level are due to anthropogenic (man-
made) sources.

In order to evaluate the risks of nitrate contamination from septic systems a classification system
has been developed by the Feasibility Study. The nitrate classification levels and the rationale
for their selection are presented in Table 1.

Table 1. Classification of Nitrate Levels in Groundwater

Nitrate Impact Criteria Rationale
Classification (Nitrate as N)

Unable to distinguish between natural and

< .
No Impact 2 mg/L anthropogenic source (Background level)
Impacted 2t0<5mg/l Natural nitrate concentration .unh'kely at this level,
anthropogenic contamination present
Lo Level triggers increased monitoring by utilities
Significant Impact S to<10mg/L under SDWA due to increased heath risk
Violation of MCL 10 mg/L and greater Exceeds SDWA MCL, cons@ered unsafe for
human consumption

Source: (http://www.deq.idaho.gov/media/473140-ranking_2008.pdf



2.3 Nitrate Risk to Public Wells

The Feasibility Study’s assessment is that City of Laramie public drinking water supply wells
may be affected by nitrate contamination, but are currently not at significant risk of exceeding
the MCL for nitrate.

Nitrate risk to the City of Laramie public drinking water supply wells, albeit very low at present,
results primarily from private septic systems in the developed residential areas east and southeast
of the City. The risk arises because the septic systems contribute a significant amount of nitrate
to the groundwater system and, under existing conditions of aquifer recharge and groundwater
flow, those nitrate contributions can cause nitrate concentrations in the groundwater in certain
areas to exceed the MCL. One such scenario is described in Appendix K of the CAPA, where
modeling of nitrate discharge from septic systems in the Laramie Plains Subdivision predicted
nitrate concentrations of 14 to 29.7 mg/L at the downgradient boundary of the subdivision. The
CAPA’s text includes a qualifier which states that the simplistic model used in the study is
designed for porous media and is not considered appropriate for application to aquifers in
fractured or faulted environments. That is because fractures or faults can channel groundwater
flow and produce very different contaminant distributions, in both time and space, than would
occur in unfractured, unfaulted porous media. Given that the Sherman Hills Fault passes through
the northern end of the subdivision, channelization of groundwater flow could occur. The
Sherman Hills Fault could also affect nitrate concentrations entering the Laramie Plains
Subdivision, as it passes through the northern end of the Sherman Hills Subdivision upgradient
of the Laramie Plains Subdivision. However, even with these qualifiers, the scenario described in
the CAPA Appendix K is still useful to illustrate the potential effect of nitrate loading from a
single subdivision.

Whether groundwater with high concentrations of nitrate reaches the City wells depends on the
locations of the City wells relative to the nitrate sources and the directions of groundwater flow.
Groundwater flow east of Laramie is illustrated in a general way on Figure 2. Groundwater in the
Casper aquifer flows generally west from recharge areas on the Casper aquifer outcrop east of
the City. Although flow in most of the area occurs as intergranular flow in the sandstone
members of the Casper, faults in the area serve as high-permeability conduits through which
groundwater can flow much more rapidly than it would through unfractured parts of the aquifer.
In upgradient areas, the high permeability can cause groundwater flow to locally converge
toward the faults, particularly some of the larger faults with generally east-west orientations. In
areas farther downgradient and near the contact between the Casper Formation and the overlying
Satanka Shale, the high permeability can result in vertically upward groundwater flow. This
phenomenon produced the springs at City, Pope and Soldier Springs.

The City wellfields have targeted the larger fault zones because the higher permeability allows
for very productive wells. With the benefit of high production rates comes the potential for
increased risk of contamination from a variety of sources, including upgradient residential septic
systems. Fortunately, assessment of groundwater flow patterns and fault locations in the existing
areas of relatively high density development east of the City does not raise immediate and
substantial concern regarding nitrate contamination of the City’s public drinking water supply
wells at this time. This does not mean that conditions will not change in the future.

The Turner Wellfield is located along the Quarry Fault; few septic systems are present in the
areas adjacent to that fault. The largest number and highest density of septic systems are in areas
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south and immediately north of the Sherman Hills Fault, which trends parallel to but about 0.4
mile south of the Quarry Fault. Groundwater flow patterns near the Sherman Hills Fault restrict
northward movement of groundwater from the areas of highest septic system density and instead
carry the groundwater generally west toward Spring Creek downstream of the Turner Wellfield,
rather than toward the wellfield. Therefore, although the upgradient septic systems do present
risk to the Turner Wellfield, the risk at this time is not considered immediate and substantial.

The Pope Springs and Soldier Springs Wellfields are located along the Pope and Soldier Faults,
respectively, and the Spur Wellfield is located along the Spur Anticline. Subdivisions with
residential septic systems are present upgradient of all three wellfields, but the upgradient areas
have few septic systems along or near the trend of the faults or the anticline, and the septic
system density in all three areas is low. Consequently, the wellfields are not at significant risk of
substantial nitrate contamination from septic systems in those areas.

Long-term monitoring data from the wellfields from as early as 1973 through May 2012 (Table 2
and Figure 3) indicate that the concentrations of nitrate as nitrogen (NOs as N) and nitrate plus
nitrite as nitrogen (NO3;+NO; as N) average from 1.37 to 1.91 mg/L. The standard deviations,
which are a measure of the spread of the data, are small to moderate. Of the 48 samples, eight
samples (five from the Turner Wellfield, one from the Soldier Wellfield and two from the Spur
Wellfield) had reported NOs as N or NO3;+NO, as N concentrations of 2.0 mg/L or more. The
concentrations at the Turner and Soldier wellfields exhibit trends of slight increases over time,
based on statistically significant correlations (at the 95% confidence level) between sample date
and nitrogen concentrations. The slopes of the linear regression lines indicate concentration
increases of 0.03 and 0.009 mg/L per year for the Turner and Pope wellfields, respectively. If
concentrations increased at those rates, more than a century would pass before the concentrations
reached the 5 mg/L level at which increased monitoring is required (see Table 1). The
concentrations at the Pope and Spur wellfields do not exhibit increasing trends.



Table 2.

Monitoring Data for Municipal Wellfields

Turner Wellfield Pope Wellfield Soldier Wellfield Spur Wellfield
Sample Date Nitrogen' Sample Nitrogen Sample Nitrogen Sample Nitrogen
(mg/L) Date (mg/L) Date (mg/L) Date (mg/L)
8/1/1973 1.40 Apr-43 1.13 Apr-43 1.20 | 10/2/1997 3.0
8/4/1976 0.90 7/31/1973 1.65 7/31/1973 1.74 | 10/16/1997 1.33
12/7/1981 0.63 12/7/1981 0.79 8/22/1995 1.65 | 10/30/1997 1.58
12/7/1981 0.20 6/1/1993 0.77 7/10/1996 1.86 | 10/2/1997 31
6/1/1993 3.30 7/10/1996 1.88 8/6/1996 1.82 | 10/16/1997 1.39
9/20/1993 1.39 9/3/1996 1.64 10/11/1996 1.80 | 10/30/1997 1.49
11/30/1993 1.85 5/28/1997 1.75 10/11/1996 1.79 5/15/12 1.5
7/18/1995 2.04 7/23/1997 1.98
9/1/1995 1.6 5/26/2004 1.8
8/6/1996 1.6 6/4/2004 1.8
5/28/1997 1.49 5/9/2006 1.6
7/9/1998 1.66 5/15/2012 2
5/21/2002 2
5/25/2004 1.5
5/24/2005 1.6
5/9/2006 1.8
10/23/2006 2.1
5/8/2007 1.6
5/27/2009 1.4
5/25/2010 2.3
5/15/2012 1.9
Mean 1.63 1.37 1.75 1.91
Standard Deviation 0.62 0.47 0.20 0.78
?ﬁt?wi??grdflfeci/[eanz 1.33 0 1.93 0.98 to 1.77 1.62 to 1.88 1.25 t0 2.57
Correlation Coefficient’ 0.49 0.31 0.76 -0.24

"'Values in black are nitrate as nitrogen (NO5-N). Values in red are nitrate plus nitrite as nitrogen (NO5+NO,-N).
295 % confidence limits for the mean concentration.
3 Correlation coefficient for linear regression of date versus concentration.

Data sources:

1943: Morgan, A.M., Geology and groundwater in the Laramie area, Albany County, Wyoming. U.S. Geological Survey Open-

File Report.

1976: Lundy, D.A., 1978, Hydrology and geochemistry of the Casper aquifer in the vicinity of Laramie, Wyoming. Univ. of

Wyoming M.S. thesis.

1973, 1981 to present: City of Laramie
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Figure 3. Nitrate or Nitrate+Nitrite as Nitrogen Concentrations at Municipal Wellfields

Confidence intervals were calculated for the mean concentration at each wellfield. Confidence
intervals are indicators of the uncertainty in the mean value and provide a range of values within
which the true mean is likely to fall. Wide confidence intervals often result from sample sets that
are highly variable or too small and therefore do not provide a good representation of conditions.
For the nitrate data sets from the City wellfields, the upper end of the confidence intervals (also
called upper confidence limits, or UCLs) are of interest because they represent the values below
which the true means are likely to fall.

The mean concentrations for all four City wellfields and the 95% UCLs for the mean
concentrations for all except the Spur Wellfield are slightly less than 2.0 mg/L. The 95% UCL of
2.57 mg/L for the Spur Wellfields suggests potential impacts there. However, the small number
of samples from the Spur wells and the standard deviation of about 41% of the mean nitrate
concentration results in a very wide confidence interval and should be taken into account when
interpreting the meaning of the UCL for the Spur Wellfield. Also, the two higher-concentration
results were for the first sample collected from each of the two Spur wells, and the nitrate
concentrations in all subsequent samples have been between 1.3 and 1.6 mg/L.

2.4 Nitrate Risk to Private Wells

In the summer and fall of 2009 the City of Laramie completed the first round of nitrate sampling
from private wells located in the CAPA. Results from this sampling were published in Report on
the Summer/Fall 2009 Nitrate-Nitrogen Monitoring in the Casper Aquifer Protection Area by the
City of Laramie in February 2010. A second round of nitrate sampling was conducted in the
spring of 2010, the results of which were published in over 115 private wells were sampled for
nitrate in four geographic areas:

e Fast Grand
e Happy Jack
e [Laramie South



e Roger Canyon
The Happy Jack, Laramie South and Rogers Canyon areas are similar in that they contain a low
density of septic systems and residences remote from the City Limits. On the other hand, the
East Grand area consists of several sub-divisions grouped into three clusters (refer to Figure 1)
located near the City Limits:

e Cluster A: Bounded on the south by I-80, on the west by Vista Drive and on the northeast
by Grand Avenue

e C(Cluster B: East of Sherman Hills Road, running north and south of Pilot Peak Road

e C(Cluster C: South and west of [-80, ending south of Sunset Drive.

Figures 4 and 5 present the results of the sampling for wells in the East Grand area and the
Happy Jack, Laramie South and Rogers Canyon areas, respectively. Each figure presents the
percentage of wells whose nitrate levels fall into the categories described in Table 1. It should be
noted that, due to rounding, the percentage in each figure may not add up to 100%.

Cluster A - 10 Wells, 12 Samples Cluster B - 21 Wells, 27 Samples
Unsafe, 10% mmm Unsafe, 5%
lmpact, 7%
Impacted, Impacted, No Impact,
50% 33% 56%
Ho lmpact,
0%

Cluster C - 26 Wells, 37 Samples

Unsafe, 4%

No Impact,
32%

Impacted,
43%

Figure 4. Impact of Nitrate on Private Well Water for Clusters A, B and C of the East Grand Area



Happy Jack - 3 Wells, 5 Samples Laramie South - 21 Wells, 36 Samples
Significant
InTpact, 6%
Impacted,
"n;:;';:m 22%
No Impact,
|I‘!J;;Bd. 72%
Significant
Impact, 0%
wiclation, 0% Violation, 0%
Wm - 12 Wells, 16 Samples
6%
No Impact,
94%
Significant
Impact, 0%
Violation, D%

Figure 5. Impact of Nitrate on Private Well Water for Happy Jack, Laramie South and Rogers
Canyon Areas

All wells sampled in Cluster A are impacted by nitrate. All Cluster A wells detected nitrate
above a 2 mg/L background level and 50% of the wells contained nitrate concentrations greater
than 5 mg/L. Cluster C wells are also strongly impacted by nitrate, with approximately 70% of
the wells detecting nitrate above a 2 mg/L background level. Cluster B wells appear to be less
impacted by nitrate, than Clusters A and C. Still, about one third of the sampled wells containing
nitrate exceeded a 2 mg/L background level.

Wells sampled from the more remote and lower septic system density Happy Jack, Laramie
South and Roger Canyon areas were much less impacted by nitrate than in the East Grand area.
Wells in the Roger Canyon and Happy Jack areas show practically no impact from nitrate, while
approximately 70 % of the wells in the Laramie South area detect nitrate below a 2 mg/L
background level.

Table 3 compares nitrate levels in wells sampled in the East Grand area to the combined nitrate
observations for the Happy Jack, Laramie South and Roger Canyon areas. As can be seen in the
table, nitrate is consistently present at higher levels in the East Grand area than in the other areas.
Five percent of the wells sampled in the East Grand area exceed the drinking water MCL. No
wells sampled outside of the East Grand area exceed the drinking water MCL.



Table 3. Comparison of East Grand Private Well Nitrate Levels to Other Areas

Nitrate Impact Criteria

Classification (Nitrate as N) LG G e
No Impact <2mg/L 36% 81%
Impacted 2 to<5mg/L 41% 16%
Significant Impact 5to<10mg/L 20% 4%
Violation of MCL 10 mg/L and greater 4% 0%

2.5 Groundwater Monitoring

Given the reality that nitrate impacts exist in the Casper Aquifer, and the value of groundwater
supplies to both City and County residents, an expansion of groundwater monitoring is
recommended. The following sections provide an initial discussion on this subject.

2.5.1 Monitoring Well Locations

The City should locate and install a monitoring well network designed to be
an early warning system for contamination arising from septic systems east of
Laramie.

For monitoring related to the Turner Wellfield, at least one well should be
sited along or immediately south of the Quarry Fault and between 4 and 2
mile east of the Turner wells. The well(s) should be installed and screened to
depths of approximately 250 to 350 feet, similar to the Turner wells. Given
the density of existing development near the City, this monitoring location
would be the highest priority.

For monitoring related to the Pope Wellfield, a monitoring well could be sited
along the Pope Fault approximately 1/8 mile east of the wellfield. This well
should be installed and screened to a total depth of approximately 150 feet.
For monitoring related to the Soldier Wellfield, monitoring wells installed
earlier, if still in existence, could likely be used. If the wells have been unused
for a long period, some rehabilitation may be required. If the monitoring wells
are no longer present, a well could be installed approximately 1/8 mile east of
the site and to a depth of approximately 100 feet.

For monitoring related to the Spur Wellfield, a monitoring well should be
installed between the City wells and the existing residential development and
to a depth of approximately 300 feet, similar to the existing City wells.

It may be possible for portions of this network to be co-designed with a network designed to
provide early warning from Interstate Highway 1-80 issues.

2.5.2 Monitoring Parameter

When drinking water wells and septic systems are in close physical proximity there is a risk of
contamination of the well due to seepage from the septic system. Seepage is a potential risk to
human health due to the possible contamination of the wells by pathogenic microorganisms
present in septic systems as well as by nitrate which is formed by naturally occurring oxidation
of ammonia in the effluent of septic systems.

10



The Casper Aquifer Protection Area Monitoring Plan (FY2009-2010) included a sampling plan
designed to determine if there was evidence of contamination of drinking water wells by septic
systems. The plan included testing wells for the following parameters:

Alkalinity
Chloride
Nitrate
pH
Dissolved oxygen

e Temperature

e Conductivity

e Fecal Coliform (follow-up if contamination is suspected)
This sampling plan is sound and has the advantage of monitoring common and easily measured
water quality parameters. However in areas where contamination wells by nitrate was observed,
the City should consider targeted monitoring of these wells for other contaminants that could
more strongly identify the source of contamination as septic systems. Table 4 provides a list of
additional parameters the City could monitor and discusses their advantages and limitations.

Table 4. Additional Parameters Which Could be Monitored by a Targeted Sampling Program.

Parameter Advantages and Limitations

Acetaminophen Acetaminophen is a pain reliever commonly used by humans and found in
wastewater. However it presence would not be unambiguous proof of
contamination by septic systems since it is used as pain reliever for animals
including horses.

Caffeine Detection of caffeine in well water would be a strong indication of contamination
from septic systems. However, since caffeine is somewhat biodegradable its
absence is not proof that contamination does not exist.

Carbamazepine Carbamazepine is an anticonvulsant drug used only by humans. It is persistent in
the environment and is an accepted marker of wastewater contamination. Its
detection unambiguously indicates contamination by septic systems. However
the user of the septic system needs to be taking the drug for this to be useful
parameter to monitor.

Coprostanol Coprostanol is a form of cholesterol present in fecal material of higher animals. A
particular form, 5[ -corostanol is unique to humans. Its detection would
unambiguously indicate contamination by septic systems. However its absence is
not proof that contamination does not exist.

E coli E. coli is a type of bacteria found in the intestines of mammals. The presence of
E. coli is a widely accepted indication of fecal contamination. However, its
presence can be caused by animals as well as humans.

Total Inorganic Nitrogen This is the sum of ammonia, nitrite and nitrate. This parameter provides a more
complete picture of contamination caused by nitrogen sources like septic systems.
The presence of ammonia or nitrite in a well could indicate near direct connection
between a septic system and a well.

11




2.6 Conclusions

Private drinking water wells in the East Grand area, particularly wells located in Clusters A and
C, are at risk of contamination from nitrate originating from septic systems. Based on the initial
round of nitrate sampling, approximately 65% of the East Grand area wells that were sampled
show nitrate contamination, with 4% of the wells exceeding the drinking water MCL. Of the
wells sampled in the other areas, approximately 20% show nitrate contamination.

Although the mean nitrate concentrations at all the wellfields still remain below the 2.0 mg/L
threshold at which anthropogenic contamination is likely, the apparent increasing trends at the
Turner and Soldier wellfields and the sporadic occurrences of concentrations of 2.0 mg/L or
greater suggest possible impacts at all except the Pope Wellfield.

12



3.0 MITIGATION

This chapter presents project options that reduce the contamination risk that septic systems pose
to the Casper Aquifer and City of Laramie wells. The options are discussed in terms of technical
challenges, project capital costs, operating costs and effectiveness.

3.1 Improve Existing Septic Systems.

Typical septic tank and leach field systems are not effective at removing the nitrogen loading
from the waste stream. In a USGS study (USGS 1) of leach field performance, the median
dissolved nitrogen concentration was found to be 44 mg/Il, from over 300 tests of 4 separate
leach fields. Other information resources (Washington State Department of Health, 2005,
EPA 1, 2, and USGS 1) support the idea that septic systems, while effective at removing
some constituents, do not do a good job of removing nitrogen.

As requested by our contract scope of work, WWC was hired to evaluate minor or modest
improvements to existing septic systems that could possibly be made as a means of reducing
nitrate contamination risk. Thus the section heading of this report — Improve Existing Septic
Systems.

WWC evaluated four mitigation options under this category, including:

the use of septic system additives
frequent septic tank pumping
aeration system retrofits

drain field replacements

WWC could not locate or assemble evidence to support the idea that these types of
improvements would enhance nitrogen removal, thus reducing risk. Therefore, we have not
prepared any conceptual designs or recommendations that pertain to modifying existing septic
systems. And, while it may help with general septic system performance, regular inspection
and maintenance will not provide a reliable and quantifiable nitrate impact risk reduction.

3.2 Holding Tanks

A simple solution, and one that could be implemented relatively easily, would be to convert
the existing septic tanks to holding tanks, eliminating waste stream discharges to leach fields.
Holding tanks would be equipped with level sensors alerting the homeowner (or sewer
district) when pumping is needed. A sewer pump truck would evacuate the holding tanks
periodically and delivering wastes to the City of Laramie wastewater treatment plant. This
option would eliminate nitrates and other pollutants from entering the ground. =~ The most
significant drawback to this idea is the long term cost to pump and dispose the wastes. In
addition, WDEQ technically does not permit holding tanks as a solution.

The construction cost estimates for converting 350 septic systems to holding tanks (in Study
areas A, B and C only) is a modest $2,000,000 but when considering the costs associated
with regular holding tank pumping for 30 years the cost estimate significantly increases to
near $300,000,000.

13



3.3  Decentralized Waste Water Treatment System

A decentralized wastewater treatment system could be used to treat domestic wastewater.
Decentralized means that some of the treatment (primary treatment) will occur at the homes
and some will occur at a central location. The system evaluated for use under this study is an
Orenco brand Advantex system. The system makes use of septic tanks at homes to pre-treat
domestic wastewater, by settling solids. The septic tank effluent is then pumped to a central
location for secondary treatment. Effluent pumping is arguably a more cost effective way
than gravity sewers to collect wastewater at a central location. Secondary treatment, in the
case of the Advantex system evaluated for this study, is achieved via a recirculating media
filter. A recirculating media filter is conceptually similar to a recirculating sand filter. In the
case of Advantex, the media is a synthetic fabric, upon which biological growth is
maintained. It is the biological activity in the mat that treats wastewater. The system
includes modular, pre-manufactured recirculating fabric media pods. Disposal of the
treated liquid could possibly be to the surface or underground; onsite or at a remote location.
This option would eliminate the leaching of septic system effluent at individual residences,
thus reducing risk to City wells.

A project such as this is envisioned to require the formation of a local sewer district or other
legal body, capable of obtaining financial assistance from various sources.

Figure 6 presents an overview schematic showing the wastewater collection system piping
and a centralized treatment location. The location of the pipelines and the treatment system
are conceptual and subject to modification should a project like this be implemented.

While there are alternative methods for treating water at the central location, WWC
Engineering has recent and successful experience using the Advantex recirculating filter
system. Appendix A presents some detailed drawings from a vendor of this system. As
mentioned previously, treated effluent could possibly be disposed in the several manners,
each having different permitting requirements.

e By underground disposal.

This would require a UIC permit from WDEQ. Based on initial discussion with
WDEQ staff, this disposal option seems less likely that a disposal permit through
the WYPDES program.

e By surface discharge.

Surface discharge would require a WYPDES permit. Effluent levels would be
required to meet certain water quality standards, depending on the classification
of the receiving water body. In the case of this project, disposal might even be to
a dry drainage. BOD, TDS, TSS, Ammonia and pH would likely have to be
tested and comply with certain limitations.

e To the City of Laramie WW collection system

14
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The City would have to determine if this is allowable.

A planning level total project cost estimate for this option is $13,000,000. (See Appendix A)

3.4  Sewage Collection and Treatment by City

A new sewage collection system could be developed to convey flows from the East Laramie area
currently served by septic systems to the existing City’s collection system. The existing Laramie
WWTP would handle all of the treatment of the flow from the service expansion area.

Wastewater flow estimates have been established for the East Laramie area. The new sewer
collection system expansion, existing collection system, and Laramie WWTP would need to
have capacity to support this approach of handling sewage from the East Laramie homes. This
section considers each of these capacity considerations including the East Laramie sewer
collection extension and related existing infrastructure improvements.

Wastewater Flow Estimates

Average and peak wastewater flow estimates were established for the East Laramie area. A
yearly average day sewer flow of 0.09 mgd and a peak hour sewer flow of 0.20 mgd sewer were
calculated. Table 5 presents the calculations and related assumptions used in the calculations of
the wastewater flow estimates for East Laramie.

15



Table 5. Wastewater Flow Estimate Calculations for East Laramie

ltem Value | Unit

# of Homes 350

Daily Water Demand 101 gpcd

Single Family Home 2.44 people per home

Daily Water Demand per

Home 246.44 | gpd

Daily Sewer Flow Contribution 100%

Daily Sewer Flow per Home 246.44 | gpd

Average Sewer Flow 86,254 | gpd
0.086 | mgd

Peaking Factor 2.3

Peak Sewer Flow 198,384 | gpd
0.198 | mgd

The assumptions used to develop the wastewater flow estimates as follows:

1. 350 Single Family homes are assumed for the existing East Laramie area, which are in
clusters A, B, and C shown on Figure 1.

2. Residential sewer flows were calculated from daily average water demands (Source:
City of Laramie Draft Standard for Subdivisions).

3. Peaking factor between average and peak flows is 2.3. (Source: City of Laramie Draft
Standard for Subdivisions).

4. Due to the uncertainty of future development in this area, no buildout flow estimates
were established.

Proposed East Laramie Wastewater Collection System

A new collection system will need to be constructed to provide service to the homes in East
Laramie currently with septic systems. The system will consist of mainly gravity mains,
however, one lift station and forcemain will be required to serve one area to the south.
Potentially this area could be left out of the expansion, if desired, or developed later as a phased
portion of the system.

With sizing for existing estimated flows from the area, the proposed collection system would
consist of 8-inch and 10-inch gravity sewer pipe. The forcemain system could be sized as 4-inch.
The proposed East Laramie collection system generally serves three subdivisions outside of the
City Limits. Refer to Figure 7 for the preliminary layout of the new East Laramie collection
system.

A conceptual planning level cost estimate for the proposed East Laramie wastewater collection
system is $18,850,000. Refer to Appendix B for the detailed cost items and assumptions.

Existing Collection System Impacts
With the increased flow into the existing collection system from the East Laramie collection
system expansion, there is the potential for capacity issues if the sewers downstream are
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currently over utilized. Without using a collection system hydraulic model for analysis of the
addition of 0.2 mgd peak flows from the new collection system, assumptions were made for the
existing downstream system capacity.

The proposed East Laramie collection system expansion would tie into the existing 10-inch
collection system at the intersection of E. Grand Avenue and S. Vista Dr. The 10-inch system
continues to S Regency Dr. and then along E. Garfield St. to approximately S 26™ St. However,
the existing collection system goes from 10-inch to 8-inch from S 26™ St to Arrowhead St. It is
assumed that this existing section of 8-inch main may be overloaded with the additional East
Laramie flows. In addition, the existing 10-inch main from Arrowhead St to 22" St until the two
parallel 10-inch mains begin at S 15" St and E Ivinson Ave may not have sufficient capacity to
handle the additional East Laramie flows.

Based on the existing pipeline sizes and capacity assumptions, preliminary recommendations are
to construct a 12-inch collector pipeline to help support the additional flows from the east. Refer
to Figure 8 for the location of the assumed existing collection system collector pipeline
improvements along E Garfield St, S 15" St, and E Kearney St. These improvements are one of
several possible routings through the area. Selection of the exact routing and extent of
improvements will require consultation with City, but by assuming this alignment, the
approximate cost for existing collection system improvements needed to serve the existing East
Laramie area can be established.

A complete hydraulic modeling analysis of the proposed and existing collection system should
be completed to confirm the improvement routing and size recommendations.

A conceptual planning level cost estimate for the proposed existing collection system
improvements is $3,900,000. Refer to the attached appendix for the detailed cost items and
assumptions.

Wastewater Treatment Plant Capacity Evaluation

A preliminary evaluation of the City’s wastewater treatment plant (WWTP) was completed to
determine if the additional flow from the East Laramie Wastewater Collection System extension
would exceed the WWTP’s hydraulic capacity. Historical flow data are required to accurately
size treatment facilities and determine whether existing facilities are at their design capacity.
Average monthly flow data from January 2005 through December 2009 for the Laramie WWTP
can be found in Table 6.
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Table 6. Historical Recorded Flow Data for the Laramie WWTP

2005 flow, 2006 flow, | 2007 flow, | 2008 flow, | 2009 flow,
Month MGD MGD MGD MGD MGD
January 5.76 3.92 4.27 4.15 4.14
February 6.10 4.28 4.37 4.38 4.30
March 5.87 4.05 4.46 4.33 4.37
April 4.64 4.05 4.59 4.50 4.56
May 5.39 3.73 4.16 5.32 4.41
June 4.59 3.76 4.12 4.44 4.37
July 4.16 3.65 4.22 4.19 3.98
August 4.04 4.08 4.24 4.27 4.12
September 4.24 4.04 4.45 4.16 4.28
October 4.04 3.82 4.21 4.02 4.25
November 4.13 3.89 4.12 3.80 3.99
December 4.08 3.78 3.84 3.86 3.80
Yearly Average 4.75 3.92 4.25 4.28 4.21
Summer 5.61 4.02 427 4.42 427
Average
Winter 4.2 3.87 4.23 4.15 4.16
Average

The data indicates flows have been fairly consistent over the time period reported (January 2005
to December 2009) with little to no increase over the past couple of years. February 2005 has the
highest monthly average flow (6.1 MGD) found in the reporting period and the lowest average
monthly flow (3.73 MGD) was reported in May 2006. Summer and winter flows vary by
approximately 4 percent over the four year period indicating the collection system is minimally
influenced by wet and dry months. Peak hour flow data for the period was not available. Figure 9
provides the influent flow readings for the data set above.
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Figure 9. Historical Recorded Flow Data for the Laramie WWTP

The average anticipated flows from East Laramie will be 0.09 MGD, with a peak instantaneous
flow anticipated to be 0.20 MGD. Based on the relatively stable average flows, at around 74% of
the WWTP rated hydraulic capacity, the Laramie WWTP should be able to accommodate the
East Laramie flows. A hydraulic analysis of the WWTP has not been conducted to determine that
the plant can handle peak instantaneous or peak hourly flows and that this statement assumes that
there are no known competing projects that would require capacity at the WWTP.

Through additional planning, if it is determined that the WWTP will need to be updated, a
conceptual planning level cost metric to use would be $8.00 - $10.00 per gallon for construction
costs. In other words, if there are adequate drivers to warrant an increase in capacity at the
WWTP of around 0.2 MGD to accommodate the East Laramie flows a conceptual planning level
cost for construction would be between $1.6 - $2.0 Million.
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4.0 FUNDING AND FINANCING

Of the alternatives identified in the previous chapter, two are capital cost intensive, namely the
decentralized wastewater treatment system and the option which would integrate the areas East
of Laramie into the City wastewater collection and treatment system. The holding tank option is
low capital cost, but has a very large long term operating costs and is not financially feasible.

There are at least four funding sources available for constructing some portion or all of the two
alternative disposal systems. Each program is briefly described in the following sections:

4.1 US Rural Development Program

This program distributes grants and loans for projects serving serve less than 10,000 people.
Basic requirements to obtain funding from the US Rural Development Agency (USRDA) include
a Preliminary Design Report and an Environmental Report. The program grants are based on
median household income levels and the interest rate on the loan is around 2.5 percent for a term
of up to 30 years. The receiving entity must be a public body or nonprofit corporation. Grants
and loans from the USRDA can cover 100 percent of all planning, design and construction costs.
The funding from this program can also be used as matching funds for other grant and loan
programs that require matching funds from the loan applicant.

4.2  Clean Water State Revolving Fund

Clean Water State Revolving Funds (CWSRF) are available to state agencies, counties,
municipalities, joint powers boards, and other entities constituting a political subdivision under
the laws of the state (such as sewer/improvement districts). CWSRF funds include grants and
loans with an interest rate of around 2.5 percent that are available for up to a 20 year term. The
application process begins by notifying the CWSRF of the proposed project. The program has
an intended use plan which attempts to provide funds to entities that score high on priority
criteria.  Because this is a federal funding source, administered through the State, an
environmental review is also required. A dedicated repayment source must be identified and
dedicated and then the loan application can be processed by the Office of State Lands and
Investment.

4.3  Wyoming State Land and Investment Board

There are several funding resources through this Board and each are briefly explain in the
following paragraphs.

County Wide Consensus Grants are available to counties, municipalities and improvement
districts. The county applies for the grants and upon award distributes them to the designated
recipients. This grant provides up to 100 percent of the design and construction cost for
approved projects.

Mineral Royalty Grants are available to counties, municipalities, joint powers boards, and certain
special districts. This program may fund 50 to 75 percent of the design and construction costs
for a project. Each application for Mineral Royalty Grant assistance must be reviewed by the
Office of State Lands and Investment.
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Joint Powers Act Loans are available to counties, municipal corporations, school districts,
community college districts, special districts, the University of Wyoming and Joint Powers
Boards. This program loans up to 100 percent of the project cost including planning,
construction, acquisition, improvement, emergency repair, acquisition of land, refinancing of
existing debt, and operation of revenue-generating public facilities. The length of the loan is
based on the life of the project and can extend to 40 years with an interest rate of around 4.5
percent.

4.4  County Wide Specific Purpose Tax

A county wide specific purpose tax (tax) is another potential source of funding. The tax is based
on a specific amount and is in effect until the amount is reached. The tax may be reenacted if the
county commissioners and county residents decide to fund other projects through the tax. The
specific purpose tax is allocated by the county commissioners and voted upon by the county
residents. The funding through taxation may be used as matching funds for other loans or as the
primary funding source for an alternative waste water system.

45  Financing

Based on the evaluation provided by this study and more fully communicated in the
recommendations section, WWC does not anticipate that a specific project will be aggressively
pursued by the City or County residents acting as independent parties. ~ The objective of this
section of the report is to provide the reader some sense for what the financial impacts of these
projects might be if they were funded and financed in part by some of the programs described
above. We have discussed the potential projects with representatives of the funding agencies,
but the questions and information learned has only been suitable for planning purposes. We have
not shared detailed information to support actual funding applications.

Table 7 provides an approximate user fee for the two projects considered by WWC to
essentially eliminate nitrate contamination risk to the City water supply and Casper Aquifer. We
have assumed two basic financing scenarios, one where the residents with septic systems east of
Laramie finance the project, and one scenario where financing is supported by both county
residents and City residents, on a per household basis. Each estimate includes an allowance for
operations and maintenance.
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Table 7 - Project Financing Scenarios

East Laramie Waste Water Feasibility Study
April 1, 2013

Annual
Financed Beneficiary
Ammount Payment Annual cost/month
Number of
Scenario Beneficiaries Project Capital Cost O&M

Funding by East of Laramie Residents only 350 Decentralized Treatment System 12,700,000 3,175,000 -661,458 -20,000 ($162.25)
350 Connection to City of Laramie WW System 24,750,000 6,187,500 -1,289,063 -20,000 ($311.68)
Funding By County and City 8350 Decentralized Treatment System 12,700,000 3,175,000 -661,458 -20,000 ($6.80)
8350 Connection to City of Laramie WW System 24,750,000 6,187,500 -1,289,063 -20,000 ($13.06)

Financing Assumptions and Notes

1 Grants or SPT at Construction = 75% of Project capital cost
2 CWSREF for 2.5% , 20 year loan on financed ammount



5.0 RECOMENDATIONS

1.

The City should install at least three groundwater monitoring wells to provide
groundwater quality data about the Caper Aquifer. Specific details on the location of
these wells is provided in the body of the report. Consideration should be given to the
possible location of similar wells that have been recommended by other projects (e.g.
pending I-80 detention basin project).

Groundwater sampling tests should be performed to provide more information on the
sources of groundwater nitrate impacts in the Casper Aquifer. The body of this report
includes suggestions for tests that will (only if positive test result) provide conclusive
evidence that groundwater impacts are the results of septic system effluent.

The City and County should jointly perform the more in depth planning and design work
needed to implement one of the two solutions presented for mitigating the Casper Aquifer
groundwater nitrate impacts.

The first task should be to decide, through carefully performed public engagement, who
the beneficiaries of risk mitigation will be. That decision will help determine what entity
should take leadership in project financing and implementation. This task should be
completed by the end of 2014. A schedule for subsequent planning and design tasks
should be prepared at that time.
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Itemization of Work
East Laramie Waste Water Feasibility Study

Option 4 Decentralized Waste Water System

Item Description Unit Cost/Unit*  Quantity** Total Cost
1 Mobilization and Bonds (% of Items 2-9) LS 8% 1 $643,314
2 Revegetation EA $500 350 $175,000
3 Advantex System (recirculating tank and filter) GAL $15 210000 $3,150,000
4 Submersible Pump and On Lot Components EA $2,000 350 $700,000
5 Removal of Existing Septic Tank EA $1,000 250 $250,000
6 Installation of Primary Holding Tank EA $2,500 350 $875,000
5 4" PVC Trunk Line LF $20 79000 $1,580,000
6 2" to 4" PVC Reducing Tee EA $15 350 $5,250
7 2" PVC Service Line LF $18 51000 $918,000
8 2" Ball Valve EA $15 350 $5,250
9 Unlisted Items (% of Items 2-8) 5% 1 $382,925
A Construction Cost Subtotal $8,684,739
B Construction Engineering Costs (10% of A) $868,474
C Subtotal (A+B) $9,553,213
D Contingency (15% of C) $1,432,982
E CONSTRUCTION TOTAL COST (C+D) $10,986,195
F Prepare Final Design and Specs (15% Of E) $1,647,929
G Permitting and Mitigation $2,000
H Legal Fees $2,000
I Acquisition of Access and ROW $50,000

Project Capital Cost $12,688,124
J Operation and Maintenance YEAR $20,000 30 $345,840

Present Cost for 30 Year Life Cycle $13,030,000

*Estimated Quantity based on 350 homes with 4 bedrooms.
**Unit Price quoted from local septic system installer.
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We’ve Written the Blueprint for the Dece

The Product

Orenco’s patented* AdvanTex® Treatment Systems can make raw wastewater up to 98% cleaner, mesting stringent regula-
tory requirements. It can also reduce nitrogen significantly, depending on influent and configuration. And the commercial-
sized AX100 offers all the benefits of Orenco’s residential-sized AdvanTex Treatment Systems:

e Consistent, reliable treatment, even under peak flows

e Compact package, small footprint, for small sites

e Premanufactured package, including textile medium,
for quality control

¢ | ow maintenance requirements; low life-cycle costs
¢ Production of clear, odorless effluent that’s ideal for reuse

AdvanTex Systems for supplemental BOD and ammonia reduction
are also available. (www.orenco.com/systems/nitrogen_reduction.cfm)

The Program

It takes more than a product, however, to solve onsite wastewater
problems. It takes a comprehensive program ... one that ensures a
successful project every time and provides support for the life of the
system. That’s what Orenco Systems® has done. We’ve engineered a
program, not just a product.

Orenco’s commercial
AdvanTex program includes ...
e Authorized Dealers; trained Installers

and Service Providers

e Training and plan reviews for
Designers

e A comprehensive project checklist for
successful system design, installation,
start-up, and follow-up

¢ Round-the-clock system supervision via
Orenco’s remote telemetry controls

e A commitment to ongoing O&M, signed
by system owners

e \Web-based tracking of site and
performance data on Dealer extranet

¢ Ongoing manufacturer support through
Orenco’s Engineering Department

¢ Asset Management advice by dedicated
post-sales Account Managers.

* NOTE: Covered by U.S. patent numbers 6,540,920; 6,372,137; 5,531,894; 5,480,561; 5,360,556



tralized Wastewater Treatment Industry

Decades of Research,
Thousands of Installations

Orenco’s AdvanTex recirculating filter unit is configured like a recirculating sand
filter — a packed bed filter technology that Orenco engineers have helped

to perfect since the 1970s. Like recirculating sand filters, AdvanTex is reliable
and low-maintenance. It is superior to other packed bed filters, however, in its
serviceability and longevity.

It is also superior in its treatment media. AdvanTex uses a highly efficient,
lightweight textile that has a large surface area, lots of void
space, and a high degree of water-
holding capacity.

Consequently, AdvanTex
Treatment Systems can provide
treatment equivalent to that of sand
filters at loading rates as high as 25-50
gpd/ft? (1000-2000 L/d/m?). That means
AdvanTex can treat high volume commercial
and multi-family flows in a very compact space.

Our textile-based, multi-pass treatment technology
has undergone third-party testing and evaluation to

ANSI Standards. About 20,000 residential-sized AdvanTex
filters have been installed since 2000. And more than 2,500
commercial-sized AX100 units are now in operation, including the
installations described on the back page.

Textile Media

The treatment medium is a uniform, engineered
textile, which is easily serviceable and allows
loading rates as high as 50 gpd/ft? (2000
L/d/m?).

Spray Nozzles
Efficient distribution is accomplished via
specially-designed spray nozzles.

Laterals and Lids
Isolation valves, flushing valves, and hinged lids
with gas springs allow easy access and servic-
ing by a single operator.

Telemetry Controls

Orenco’s telemetry-enabled control panels use
a dedicated phone line, ensuring round-the-
clock system supervision and real-time, remote
control.



AdvanTex® AX100 Treatment Systems

Carefully Engineered
by Orenco

Orenco Systems has been
researching, designing, manu-
facturing, and selling leading-
edge products for small-scale
wastewater treatment systems
since 1981. The company has
grown to become an industry
leader, with about 250 employ-
ees and 150 distributors and
dealers representing most of the
United States, Canada, Mexico,
Australia, New Zealand, and
parts of Europe. Our systems
have been installed in more than
60 countries around the world.

Orenco maintains an environ-
mental lab and employs dozens
of civil, electrical, mechanical,
and manufacturing engineers,
as well as wastewater treatment
operators. Orenco’s systems
are based on sound scientific
principles of chemistry, biol-
ogy, mechanical structure, and
hydraulics. As a result, our
research appears in numerous
publications and our engineers
are regularly asked to give work-
shops and offer trainings.
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Oregon Riverside Community

Since 2003, twelve AX100s have been providing
advanced secondary wastewater treatment in
Hebo, Oregon, for a small community collection
system that discharges directly into Three Rivers,
after UV disinfection. The average annual design
flow is 17,000 gpd (64,400 L/d) with a peak
daily design flow of 80,000 gpd (303,000 L/d) to
account for &l contributions from the collection
system. Effluent BOD, and TSS are averaging
4.4 and 4.5 mg/L, respectively.

Malibu Restaurant and Residential Development

Ten AX100s at the top of a Malibu bluff are treating high-strength waste from a large
(200+ seat) beachfront restaurant, 100 feet (30 m) below. This high-visibility tourist
destination requires reliable, odor-free operation. Effluent sampling indicates excellent
treatment, including nitrogen reduction. At an adjacent residential community, another
system, consisting of 20 AX100s capable of treating up to 60,000 gpd

(227,000 L/d) peak flows, has also been installed.

Mobile, Alabama
Utility-Managed
Subdivisions

South Alabama Utilities (SAU)

in Mobile County, Alabama, has
become the subject of nationwide
classes, presentations, and tours
because of its ambitious and
innovative solution for serving
nearly 4,000 new customers in
47 new subdivisions (as well as
a number of new schools and

Champion Hills is one of the many subdivisions in rural
commercial properties) northwest Mobile County served by Orenco’s effluent sewers and

of Mobile. How? By installing more ~ reatment systems.

than 60 miles (96.5 km) of interconnected Orenco Effluent Sewers that are followed
by 141 AdvanTex AX100s to treat nearly half a million gpd (1.9 million L/d) of effluent,
at better than 10 mg/L.

Under SAU’s program, developers, builders, homeowners, and the utility all share the
cost of extending wastewater infrastructure. Costs vary by development, but SAU
currently charges each homeowner about $2,000 to provide and install the on-lot
equipment. Overall costs are about half the cost of conventional sewers.

To order a complete design/engineering package for Orenco’s Commercial AdvanTex Treatment
Systems, contact your local Commercial AdvanTex Dealer. To find a Commercial Dealer, go to
www.orenco.com/systems and click on “Locate a Dealer.” Or call 800-348-9843 and ask for
Engineered Systems.
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East Laramie Wastewater Feasibility Study
Collection System Expansion
Itemization of Work

City Sewer to Communities East of Laramie

Item Description Unit Cost/Unit Quantity Total Cost

1 Mobilization and Bonds (% of Iltems 2-15) LS 10% 18 1,083,000
2 8-inch Sewer Main LF S 80 68,400 S 5,472,000
3 10-inch Sewer Main LF S 100 8,280 S 828,000
4 Sanitary Sewer Manholes EA S 3,500 256 S 894,600
5 4-inch Services EA S 2,000 350 $ 700,000
6 Demo/Abandon Existing Septic Tanks EA S 3,000 350 S 1,050,000
7 Interstate Crossing EA S 100,000 18 100,000
8 State Highway Crossing EA S 100,000 18 100,000
9 Lift Station EA S 150,000 1S 150,000
10 Electrical to Lift Station LS S 30,000 1S 30,000
11 72-inch Industrial Fencing LF S 50 200 $ 10,000
12 4-inch PVC Forcemain LF S 70 2,010 $ 140,700
13 Forcemain Appurtenances LS S 30,000 18 30,000
14 Asphalt Restoration LF S 50 25,534 S 1,277,000
15 Revegetation LS S 50,000 18 50,000
16 Unlisted Items (% of Items 2-15) LS 5% 18 542,000
A Construction Cost Subtotal S 12,457,000
B Construction Engineering (15% of A) S 1,869,000
C Subtotal (A+B) S 14,326,000
D Contingency (30% of C) S 4,298,000
E Construction Total Cost (C+D) S 18,624,000
F Permitting and Mitigation LS 18 50,000
G Legal Fees LS 18 25,000
H Acquisition of Access, Easements and ROW LS 1S 150,000
| Total Misc. Costs (F + G + H) S 225,000
Opinion of Probable Construction Costs (E +1) S 18,850,000

Assumptions:

1. Assumed one manhole per 300 If of gravity main.

2. Assumed a total of 350 homes to be connected to City sewer.

3. Assumed 33% of total gravity main length requires asphalt restoration.

4. This Opinion of Probable Construction Costs should be considered a planning-level estimate with a
possible +30% and -10% range of cost variation.



East Laramie Wastewater Feasibility Study
Existing System Improvements
Itemization of Work

12-inch Collector System Improvements

Item Description Unit Cost/Unit Quantity Total Cost
1 Mobilization and Bonds (% of Items 2-15) LS 10% 18 223,561
2 12-inch Sewer Main LF S 125 7,646 S 955,750
3 Sanitary Sewer Manholes EA S 4,000 31 S 122,336
4 Existing Service Connections EA S 1,500 60 S 90,000
5 Existing Utility Crossings and Coordination EA S 5,000 25 S 125,000
6 Asphalt Restoration LF S 150 6,117 S 917,520
7 Revegetation LS S 25,000 18 25,000
8 Unlisted Items (% of Items 2-15) LS 5% 18 111,780
A Construction Cost Subtotal S 2,571,000
B Construction Engineering (30% of A) S 771,000
C Subtotal (A+B) $ 3,342,000
D Contingency (15% of C) S 501,000
E Construction Total Cost (C+D) S 3,843,000
F Permitting and Mitigation LS 1S 25,000
G Legal Fees LS 158 10,000
H Acquisition of Access, Easements and ROW LS 1S 20,000
| Total Misc. Costs (F + G + H) S 55,000
Opinion of Probable Construction Costs (E + 1) $ 3,900,000

Assumptions:
1. Assumed one manhole per 250 If of gravity main.

2. Assumed a total of 60 existing services to be re-connected to City sewer.

3. Assumed 50 existing utility crossings and coordination.

4. Assumed 80% of total gravity main length requires asphalt restoration.

5. This Opinion of Probable Construction Costs should be considered a planning-level estimate with a

possible +30% and -10% range of cost variation.





