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Executive Summary

This section has been prepared to provide a brief and concise summary of the detailed information
proposed in the following pages.

Pioneer Village is a Planned Development Community currently proposed in Weld County approximately
3 miles northwest of the Town of Keenesburg. Today no potable infrastructure exists adjacent to the site
to support its development. This report outlines Strategic Site Designs (SSD) approach to developing the
required infrastructure while also assisting the Town of Keenesburg develop their water resources and
infrastructure to meet future demands.

Pioneer Village is proposed to build out in 38 phases over a period of 38 years. StackLot, Pioneer
Village’s principal land planner has identified conceptual land uses and densities within each phase which
was used to build our demand curve(s). Keenesburg contracted FEI to complete a Water Master Plan in
2018. FEI completed their analysis based on two horizon years, 5 and 20, which correlates to Years 2023
and 2038. Our team assumed that Pioneer Village would commence construction in 2023 and would
build out through 2060. To perform our future demand analysis and size infrastructure for both
communities, the Town of Keenesburg’'s growth rates used by FEI were linearly extended at 2.8% per
year from 2038 through 2060.

Currently, the Town of Keenesburg’s raw water supply portfolio contains 660.7 AF of Laramie-Fox Hills
(LFH) groundwater and 139.6 AF of Lost Creek (LC) groundwater. Pioneer Village has access to
approximately 2,418 AF of sustainable Lost Creek groundwater and 750 AF of Laramie-Fox Hills
groundwater underlying the Pioneer Village Property. Given production rates from the LFH wells average
approximately 10% of the LC wells, the LFH wells will be the principle constraint controlling the buildout
for each community.

Based on the current blending method utilized by the Town of Keenesburg to produce potable water,
both the Town and Pioneer Village plan to undertake service of the growing demands using this same
strategy for an interim period of 15 to 23 years. Given the LFH and LC supplies are not considered
‘renewable”, over time Pioneer will work diligently to transition to the Box Elder Creek source as the
principle raw water supply. As Pioneer grows and generates returned flows to Box Elder in the form of
treated wastewater effluent, an augmentation plan will be finalized specifying a volume of alluvial
groundwater that can be extracted and used to produce potable water. This reduces reliance on the LFH
supply allowing that aquifer to be better managed for sustainability. Box Elder is not considered viable at
the Project’s onset because there are no returned flows at the moment and being under the influence of
surface water; a significant capital investment into an RO treatment facility would be required.

To provide potable water in phases 1 through 15, SSD proposes an expansion of the Keenesburg
gathering, blending and storage facility in the initial phases of Pioneer. With access to LC water matching
their LFH supply, the Town could produce 1.180 MGD before Pioneer would need to construct a second
gathering system and blending facility in Year 2038 for additional demands occurring in 2039. Pioneer’s
raw water supply allows for production of 1.339 MGD per day using the same means to produce water
used by Keenesburg today which would supply the collective demands through Year 2055. In 2056, either
1) additional LFH rights would be required or 2) Box Elder raw water (and RO Treatment) would be
required to support any future development should growth consistent with that proposed herein be
experienced. The collective ADD for both communities in 2060 is 2.852 MGD.

The Keenesburg expansion will require a replacement of the existing blending facilities header pipes to
increase production capacity to 1,300 GPM and construction of four (4) new LFH wells and associated
gathering system piping. The estimated costs of these improvements are $2,276,000. Note our estimate
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is infrastructure related and does not account for LC water rights acquisition costs. The Pioneer system
will cost significantly more due to a lack of existing LFH wells, a raw water supply gathering system and
storage infrastructure. The 2056 buildout will require up to eighteen LFH wells, two additional Lost Creek
wells, a new 1,550 GPM blending facility, 2.5 million gallons of elevated water storage tank capacity, and
a 20” potable water transmission line from Keenesburg to Pioneer. The estimated cost of the Pioneer
infrastructure is $33,872,430.00.

Our proposal herein is grounded in a maximization of the LFH supply due to the quality and simplicity of
producing potable water; however, in Phase 16 and beyond demands on the LFH supply will grow to a
point where sustainability becomes a focal point of the raw water supply evaluation. At that time, Pioneer
Village shall commence a phase by phase evaluation of implementing RO treatment of the BE and LC
supplies, continued blending of the LC/LFH supply or a combination of both methods to produce high-
quality potable water. Blending will continue, and will assist in meeting drinking water standards, but will
not be adequate by itself as the ratio of LFH water is managed to reduce demand on the aquifer.
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Section 1.0 — Project and Overall System Description

Pioneer Village is proposed as a large community development located northwest of the Town of
Keenesburg and is primarily bounded by Weld County Road 22 to the south, County Road 49 to the west
and County Road 55 to the east. The bulk of development will occur in Sections 5, 6, 7 and 8 of Township
1 North and Section 32 of Township 3 North. The Project lies within Weld County and will be annexed
into the Town of Keenesburg in two phases based on continuity requirements. Annexation 1 was
completed in early 2020.

Section 2.0 — Existing System Overview and SSD Design Approach

Based on information available to our team and discussions with the Town of Keenesburg staff, our
approach to developing a water system for Pioneer Village will be a multifaceted design which seeks to
deliver potable water to future residents while also working closely with the Town to expand their existing
collection, treatment and distribution system(s) to meet future demands lying outside of Pioneer Village’s
limits.

As outlined in the Pioneer Village Water Supply Report prepared by Wright Water Engineers, Pioneer
Village will rely on three water sources to support the development’s potable and non-potable needs:

e Lost Creek (LC) alluvial groundwater
e Non-Tributary Denver Basin Groundwater (Laramie-fox Hills (LFH)) and
e Box Elder (BE) Alluvial Groundwater

The Town of Keenesburg also relies on the Lost Creek and Laramie-fox Hills ground water to produce
their potable water supply.

Currently, the Town of Keenesburg produces their potable water supply by operating two individual raw
water gathering systems which collect groundwater from wells drilled into the LFH and LC basins and
conveys it to their treatment facility located on the northeast corner of County Road 14 and 55 also known
as the “Well No. 7 Treatment System”. The treatment facility consists of a small CMU building which
houses the 4” header pipes for each gathering system and the sodium hypochlorite injection system.
Once water passes through each header, the sources are combined immediately downstream of the
CMU building and prior to entering the first of two 0.25 MG storage tanks'. A standpipe is utilized in the
first tank which encourages a “blending” effect prior to entering the distribution system. The Town
currently blends the two sources at a ratio of 1-part LFH to 1-part LC to achieve the desired water quality.

While blending is effectively producing potable water, it does create one major pitfall for both the Town
of Keenesburg and Pioneer Village: the interdependence of LFH raw water and LC raw water. Because
the desired water quality is achieved by blending the LFH and LC supplies at a 50/50 rate, both the Town
and Pioneer Village will need to maintain equivalent access (or “rights”) to each aquifer unless a pre-
treatment measure is implemented on the Lost Creek Supply thereby shifting its blend ratio above 50%.

Another issue our team has identified is a potential capacity issue at the current blending facility.
Assuming a maximum velocity of 7 feet per second as recommended by pipe and fitting manufacturers
to reduce effects of water hammer and also protect any cement linings within ductile iron piping, the

" One tank is a welded steel tank which was rehabilitated in 2018. The other tank is a bolted steel tank
constructed in 2016. The blending facility discharges directly into the bolted steel tank via a standpipe which
eliminates short circuiting and provides adequate chlorine contact times.
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current plant capability to produce 0.47 MGD. As discussed in later sections, this production rate does
not meet the Towns projected demand in Year 2023 per Table 3 in the FEI Water Master Plan.

Similarly, CDPHE “recommends™ that any water system be capable of storing the maximum daily
demand (MDD) at a minimum. Assuming the treatment facility is up-graded or replaced to produce the
maximum daily demand, the Town will also require construction of new storage facilities prior to the 2038
horizon (MDD=0.941 MGD) per Table 3 of the FEI Plan.

Note the blending facility and storage capacities outlined in the prior paragraphs are independent of any
Pioneer Village Demands. As such, significant opportunities exist for the Town of Keenesburg and
Pioneer Village to collaborate on system improvements being beneficial to both entities.

Our design approach will be specific to addressing deficiencies in the Keenesburg system while
developing the new system for Pioneer Village.

Section 3.0 — Water Rights and Well Infrastructure Summary

Based on Section 3 of the Town of Keenesburg’'s Master Plan, they have the following Water Rights
Appropriated for use:

Table 1 — Keenesburg Annual Water Appropriation

Appropriation
Aquifer Acre Feet MG
Laramie-Fox Hills 660.7 AF 215.3
Lost Creek 139.6 AF 45.5

As shown in Table 1, Keenesburg currently has LFH and LC appropriations of 660.7 AF and 139.6 AF,
respectively. As discussed in Section 2.0, the Town currently blends at a rate of 50/50 LFH versus LC
and therefore their annual potable water production to achieve the required water quality is 279.2 AF.

In connection with the above referenced allocation, the Town currently operates a total of six (6) permitted
raw water wells. Five (5) wells have been drilled into the LFH aquifer and one (1) into the LC aquifer. A
summary of each well is provided below?:

Table 2 — Town of Keenesburg Permitted LFH Wells

Well Permit Number AA Volume Maximum Year
(AFlyr) Pumping Rate Constructed
No. 2* 58990F 32 50 1960
No. 4* 31587F 50 50 1966
No. 5* 23522F 60 150 1979
No. 7* 23850F 65 160 1979
No. 12 3401F 10 50 1962
TOTAL 217 460 (410 to #7)

As shown in Table 2, the current LFH well infrastructure in place has a permitted annual appropriation of
217 AF and a maximum combined pump rate of 460 gallons per minute (GPM).

Table 3 below summarizes the Town’s Lost Creek Well Information.

2 Storage of the ADD is the current requirement.
3 Well information courtesy of FEI Water Master Plan prepared by FEI. Reference Sections 3.3.1 and 3.3.2
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Table 3 — Town of Keenesburg Permitted LC Wells

Well Permit Number AA Volume Maximum Year
(AF/yr) Pumping Rate Constructed
No. 11 31652F 139.6 650 1939
TOTAL 139.6 650

The major takeaways from Tables 2 and 3 include:

1. The Town currently has insufficient permitted wells to maximize their yearly allocation of Laramie-
Fox Hills Water (217 vs 660.7 permitted)

2. Keenesburg would also need as many as four (4) new wells to match the 650 GPM pumping rate
of their Lost Creek well.

3. The Town has a disproportional holding of LFH versus LC (660.7 vs 139.6). When blending at a
50/50 ratio, the Town’s capacity development hinges upon the acquisition of an additional Lost
Creek appropriation.

Having established the Town’s current appropriation and maximum production rates for each well, our
team will now contrast those appropriations with the demand(s).

The FEI Water Master Plan identified three specific evaluation periods in their report: 1) Current Service
Area (2019), 2) Future Service Area (2023) and Future Service Area (2038). Since the purpose of this
report is to outline the design of the Pioneer System whose demand is anticipated to come online in 2022
or 2023, our team has utilized the Town’s Master Plan information for Years 2023 through 2038.
Since Pioneer Village proposes a buildout over 38 Phases (or Years), the Town’s anticipated growth rate
was extended to align the horizons at Year 2061.

The Chart below summarizes the Town’s projected growth in Average Daily Demand (ADD)?.

Chart A ~ Keenesburg - Average Daily Demand Growth
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= Keenesburg - Average Daily Demand Growth

4 Note our ADD growth for the Town of Keenesburg is based on the average of 102 GPCD which is a weighted
average between summer and winter months since the Town supplies irrigation demands via the Potable Water
System. When comparing the ADD Growth between FEI's 2023 and 2038 figures, that number was approximately
2.80% and therefore that figure was projected linearly through 2061 in this Report.
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As shown in Chart A, by Year 2060, Keenesburg’s average daily demand will peak at 672,296 gallons
per day. With the ADD trend line established, our team then compared that growth to the Town’s current
water portfolio to assess their constraints.

Chart B ~ Keenesburg - ADD vs LFH/LC Raw Water Supply
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As shown in Chart B above, the 2024 ADD for the Town (independent of any Pioneer Village Demand)
will exceed the Town’s current capacity to produce water at a rate of two times the Lost Creek supply of
139.6 AF or 0.125 MGD. The Laramie-Fox Hills holdings is sufficient to supply Keenesburg’s ADD
through the proposed planning period should they acquire Lost Creek Rights equivalent to their current
Laramie-Fox Hills supply.

With the Town of Keenesburg’s principle raw water supply constraint being identified as their current Lost
Creek supply, our team will complete the same analysis for Pioneer Village.

In the prior paragraphs, our team developed the Town of Keenesburg’s ADD growth curve and analyzed
it against their current supplies of Laramie-Fox Hills and Lost Creek water. In the forthcoming paragraphs,
our team will complete the same analysis for Pioneer Village.

Currently, Pioneer Village has access to three raw water sources which are identified in the Water Supply
Report prepared by Wright Water Engineers included in the Appendices. Each supply is summarized
below:

Table 4 — Pioneer Village Annual Water Supply

Supply
Aquifer Acre Feet MG
Laramie-Fox Hills 750° 260.7
Lost Creek 2,418 787.9
Box Elder Creek Refer to WWE WSR, Paragraph 4.08
Arapahoe Aquifer 284 | 92.5

5 750 AF lie under Pioneer Villages 3,400 Acres, 800 AF supply in locations shown in WWE Report
6 Requires preparation and approval of an Augmentation Plan
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As shown in Table 4, Pioneer Village has an available supply of 750 AF and 2,418 AF of Laramie-Fox
Hills underlying Pioneer Village and sustainable Lost Creek water, respectively. Assuming Pioneer
Village utilized the same treatment means to produce potable water as the Town of Keenesburg does,
Pioneer Village’'s maximum yearly production rate would be 1,500 AF, or the current supply of LFH water
blended at a 1:1 ratio with the LC supply.

To access the LFH and LC raw water supplies, Pioneer Village will also utilize a series of Municipal Wells.
At this time, Pioneer Village has access to twenty (20) permitted wells drilled into the Lost Creek aquifer.
A summary of each well is provided below.

Table 5 — Pioneer Village Permitted LC Wells

well” Permit Number AA Volume Observed Well Year
(AF/yr) Production Rate® Constructed

No. 1 1773FP 79.9 Unknown

No. 2 1772FP 125.3 Unknown

No. 3 1774FP 27.8 Inoperable

No. 4 1771RFP 83.2 Inoperable

No. 5 31612FP 65.4 500

No. 6 31653FP 98.0 500

No. 7 31654FP 116.8 500

No. 8 31536FP 84.6 700

No. 9 1730FP 92.0 1,200

No. 10 1731FP 82.2 1,000

No. 11 31595FP 163.5 1,200

No. 12 31542FP 193.3 Unknown

No. 13 8535FP 96.9 Unknown

No. 14 8533FP 84.0 Unknown

No. 15 8534FP 81.5 Unknown

No. 16 6419FP 347.2 600

No. 17 9175FP 301.4 800

No. 18 31568FP 152.0 500

No. 19 9430FP 124.7 800

No. 20 15550FP 200.4 1,300
TOTAL 2,600 9,600 (Known)

As shown in Table 5, Pioneer Village currently has access to 2,600 AF of Lost Creek water. WWE has
estimated the sustainable yield to be 2,418 AF. It should be noted that these figures are based on current
information and are subject to change. Any alterations in the LC supply directly impacting the design
herein will be addressed concurrently with their transfer.

As of this draft, Pioneer Village has an appropriation of 800 AF of Laramie-Fox Hills Water; however, no
wells have been drilled into the aquifer to extract the supply.

In addition to the Laramie-Fox Hills and Lost Creek supplies, Pioneer Village also has access to 284.27
AF/Year of Arapahoe Aquifer, not Non-Tributary groundwater. This water underlies property located a
significant distance from Pioneer Village and the existing Lost Creek gathering system; therefore,
dependence on that source is not feasible for this initial planning period given the capital investment

7 Pioneer Villages Lost Creek Supply will primarily be produced by Wells 1 through 11 and 16 through 20 which
total 2,144 AF of appropriation(s). Peak Potable Production will require approximately 1,597 AF.

8 Pumping rates are based upon flow information provided by H-2 Enterprises which currently operates the Lost
Creek gathering system. Contact Doug Cook or Matt Wulf
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required to develop that supply.. Moving forward, it may be held in the District’s portfolio as a back-up
source pending development of the Box Elder Creek source(s) in the event of an emergency.

Similar to our analysis performed for the Keenesburg supply, the existing raw water supply was compared
to the anticipated demands to check for capacity concerns.

Our analysis of the Keenesburg supply and demand was based upon figures developed by FEI as part
of the Town’s Master Plan using historical trend information (2.80% growth per year over the analysis
period). Pioneer varies in that regard since no existing information is available. To develop the Pioneer
demands, our team utilized the Phasing Plans prepared by StackLot along with the anticipated land uses
and densities. Based on market studies and the approximate number of lots planning area, StackLot
estimated that Pioneer would build out in approximately thirty-eight (38) Phases. Our analysis assumes
that one phase will develop per year, or 38 years. Our demands were assumed to commence in 2023 to
align with the Town’s 5-year (2023) demand growth projection. A summary of Pioneer Village’'s ADD
growth is provided on the following page.

Another important item to address related to Pioneer Village's demand development is irrigation. Given
characteristics of the development, irrigation demands for individual residences and commercial parcels
will be served via the potable system and therefore those associated demands are included in addition
to the 0.3 SFE (or 266 GPD per unit) domestic use. Commercial irrigation demands are based upon the
parcel acreage. Irrigation use was determined using an application rate of 0.3 inches per day; or an
average daily demand of 2,232 gallons per irrigated acre per day.

Chart C ~ Pioneer Village - Average Daily Demand Growth
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As shown in Chart C, Pioneer Village’s ADD will peak at 2.18 MG per day. Table D below summarizes
Pioneer's ADD growth compared to the current LFH and LC raw water supplies as well as the production
rate allowed by the constraining LFH supply.
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Chart D ~ Pioneer Village - ADD vs LFH/LC Raw Water
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The principle takeaway from Chart D is that Pioneer Village could develop a blending facility independent
of the Town’s system and produce up to 1.428 MG per day of potable water at a 50/50 ratio of LFH to LC
water and the LFH supply of 800 AF. This production rate would supply Pioneer with potable water
through Year 2052 based upon the current development plan.

In addition to the raw water supply constraint, a second growth limiting factor in the initial phase(s) of
Pioneer Village’s growth is development of a LFH gathering system. In order to regulate and achieve a
50/50 blending ratio, Pioneer Village will need a gathering system for the Lost Creek wells and a separate
gathering system for the Laramie-Fox Hills Wells which will converge at a blending facility similar to the
Town’s. In addition to the gathering system(s), Pioneer will also need to drill a number of Laramie-Fox
Hills wells to access that supply.

Given the initial capital cost to develop Pioneer’s Laramie-Fox Hills supply, our team would recommend
that the Village and the Town of Keenesburg collaborate on an initial solution that addresses 1) Pioneer’s
Laramie-Fox Hills raw water shortfall, 2) Keenesburg’s Lost Creek shortfall and 3) would allow Pioneer
to develop their initial phases without constructing a LFH gathering system. This approach would assist
Pioneer Village by lessening the initial capital investment (for a limited number of customers) in the
collection and treatment infrastructure and allow for growth of a capital investment budget which could
be used to develop the gathering system and build Pioneers blending facility at a later date. This would
also increase bulk water sales for the Town of Keenesburg which would allow further investment into the
development of their system.

Chart E below summarizes the volume of potable water that could be produced by Keenesburg and
Pioneer based on current water rights.
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Chart E ~ PV & Keenesburg ADD vs Raw Water
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There are some key points summarized in Chart E.

1.

To meet the Town’s ADD (50/50 Blending) in Year 2060 at the projected growth rate, they would
need to acquire an additional 236.9 AF of Lost Creek Water. When producing the ADD in Year
2060, the Town would have a surplus supply of 287.2 AF of LFH water.

If the Town of Keenesburg were to add 521.1 AF of Lost Creek raw water supply to their existing
portfolio, thereby matching their LFH supply, they would have access to enough raw water when
blending at a 50/50 rate to meet Keenesburg and Pioneer Village’s ADD through Year 2038.

By combining the Town and Pioneer Villages LFH supply, the Total Demand for each entity could
be met through Year 2056 at which time additional raw water from Box Elder Creek would be
required.

Given the Town of Keenesburg has a net surplus of LFH water and Pioneer Village has a net surplus of
LC water, these two entities have a mutually beneficial relationship given their opposing needs. As such
and for reasons already discussed, our team recommends the following approach. Our proposal is solely
based on engineering and any conveyance or bulk water sales would need to be resolved amongst the
two entities.

1.

In Year 1 of Pioneer’s development, the Town of Keenesburg could expand the existing blending
facility sufficiently to allow for production of their full 660.7 AF of Laramie-Fox Hills supply. At a
50/50 blend rate, the Town would be able to produce approximately 1.179 MGD which would
supply the Town and Keenesburg’'s ADD through approximately Year 2038. In Year 2038, Pioneer
would construct a second blending facility closer to the Village that would allow for Production of
their full volume of Laramie-Fox Hills supply, or 1.429 MGD. This would give a total daily
production volume of 2.608 MGD (based solely on allowable production per water supply
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availability)®. That would give the Town and Pioneer adequate capacity to produce their individual
ADD'’s through Year 2056. To produce the full ADD in Year 2060, an additional 205 AF of LFH
would need to be acquired. Based on the non-renewable nature of the groundwater supplies, it is
assumed that deficient will met in the form of municipal wells drilled into the Box Elder alluvium
once an augmentation plan is prepared and subsequently approved.

Chart F ~ Blending Facility Expansion/Construction (ADD
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Our team prefers this approach because of one major benefit; redundancy. In the initial phases of
Pioneer Village whereby the Town produces potable water and delivers via the transmission main to be
constructed along County Road 55, Pioneer is solely reliant on this feed. In the event of a catastrophic
failure, Pioneer in its entirety could be left without water until system repairs are performed. The same
can be said for the Town of Keenesburg. In the event of any major failure upstream of the Town, residents
of Keenesburg could also experience a similar situation. Having two blending facilities independent of
one another would create some level of redundancy for Pioneer and Keenesburg given the ability for
each facility to feed the inoperable system during down periods.

Having established the supply, demand(s) and timing required to develop both Pioneer and Keenesburg’s
potable water infrastructure necessary to meet their individual needs, our team will transition to sizing the
gathering system(s), treatment works and storage facilities. Moving forward, our team will utilize the
following information:

9 It should be noted that the intention is to utilize returned flows from the WWTF discharged into Box Elder Creek
to mitigate Pioneer’s reliance on the LFH and Lost Creek Supplies. The secondary water source is also crucial to
mitigate any future degradation in water quantity or quality from the two (2) groundwater sources.
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Table 6 — Pioneer Village & Keenesburg Projected MDD

Entity 2038 ADD MGD | 2060 ADD MGD | 2038 MDD MGD | 2060 MDD MGD
(AF/Yr) (AF/Yr) (AF/Yr) (AF/Yr)
Keenesburg™ 0.366 (410) 0.672 (753) 0.915 (1,025) 1.680 (1,882)
Pioneer 0.753 (843) 2.180 (2,442) 1.130 (1,266) 3.270 (3,663)
TOTAL 1.119 (1,253) 2.852 (3,195) 2.045 (2,291) 4.950 (5,545)

Because the Maximum Daily Demand (MDD) is a representation of the total demand that could occur on
any given day within the planning period, the gathering, treatment and storage infrastructure has to be
capable of producing and distributing that volume of water to mitigate the risk of a major pressure loss
and/or draining the system. Should a major pressure drop occur or insufficient water be present in the
system for items such as fire service, a major public safety issue could occur.

Section 4.0 — Water Gathering, Treatment and Storage

As described in the previous section(s), the SSD team will now outline our plans for the design, expansion
and implementation of the water gathering systems, treatment infrastructure and storage facilities. Our
expansion plan is based on information depicted in Chart F in Section 2.0. Chart F showcases how the
Town of Keenesburg could expand and operate a 1.179 MGD blending facility at their current site through
2038 when Pioneer would facilitate construction of a 1.429 MGD blending facility in 2038. The operation
of two blending facilities would allow for a combined total production rate to 2.608 MGD or 1460.7 AF/Year
(Keenesburg’s 660.7 AF plus Pioneer Villages 800 AF).

Section 4.1 — Town of Keenesburg Capacity Analysis

Given plans to provide Pioneer’s initial potable water supply using the Keenesburg gathering and
treatment system, our analysis will address that system first such that any shortfalls could be offset by
development of the Village’s system.

Section 4.1.1 — Gathering System Capacity

When master planning the system to meet the maximum daily demand, our immediate constraint will be
the low pumping rates present in the Laramie-Fox Hills Wells. Currently, the Town of Keenesburg has
five (5) wells drilled into the Laramie-Fox Hills Aquifer which have total permitted pumping rate of 460
GPM (Reference Table 2). Wright Water Engineer’s has recommended a maximum pump utilization rate
of 60%; or 14.4 hours per day, to allow for recharge. Therefore, the maximum daily demand that could
be produced at this time is:

Table 7 — Keenesburg Blending Facility’s Current Gathering System Capacity MG

LFH Permitted Pump Rate Pump Run Total Volume (MGD)
410 GPM™" 14.4 Hours 0.354 or 396 AF/Yr
LC Permitted Pump Rate Pump Run Total Volume (MGD)
650 GPM (Throttled to 410 GPM) 14.4 Hours 0.354 or 396 AF/Yr
Total Produced in 14.4 Hours 0.708 or 792 AF/Year

0 The Town’s FEI Water Master Plan derived an MDD factor of 2.5 for the Town which we have modified to 1.5
herein for reasons listed in the body of the report. Because Pioneer Village will utilize a separate non-potable
irrigation system for the large, irrigated tracts, a more predictable maximum is anticipated and therefore we've
utilized a more traditional value of 1.5.

" Based on pump rates for Wells 2, 4, 5 and 7 or 410 GPM
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As shown in Table 6, the Town’s gathering system has the capacity to produce 0.708 MGD based on its
current gathering system connected to the blending facility. An additional 0.043 MGD or 48.4 AF/Yr can
be produced by the Well No. 12 system at the Weld County High School.

Chart G on the following page represents Keenesburg’s LFH gathering system capacity versus the MDD
Growth.

Chart G ~ Keenesburg Gathering System Capacity vs
Maximum Daily Demand
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As shown in the table above, with the MDD factor of 2.5 determined by FEI as part of the Town’s Water
Master Plan, the current LFH gathering system will be able to gather enough water to meet the MDD
through Year 2033. If applying a more traditional 1.5 factor, the system would be enough through Year
2052. Since producing the MDD volume is more a function of pump rates and production and not
appropriations, adding an additional well would be required to meet the MDD beyond 2033 at the
projected growth rate. At a pumping rate of 50 GPM over 14.4 hours, the Town would need to drill and
connect as many as ten (10) new LFH wells to meet the MDD at 2.5 times the ADD. Approximately three
(3) wells would be required at 1.5 times the ADD.

Section 4.1.2 — Blending Facility Capacity

Currently, the Town of Keenesburg operates one (1) blending facility on the northeast corner of County
Road 14 and 55. As outlined in Section 2.0, the blending facility contains two header pipes; one conveying
LFH’s water and the other LC water in equivalent rates. Due to the simple nature of the system, the
capacity should be a simple calculation; Q=AV or pipe capacity or “Q” is equal to the area “A” of the pipe
times the velocity “V” within the pipe. As such, we estimate the “safe” operational capacity of the current
blending facility as follows:
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Table 8 — Keenesburg Blending Facility Capacity MGD and AF/Yr

Station Piping Size Velocity Total Production
274 GPM for each header or 548
” “ ” = 12
4" (Area "A" = 0.087 SF) 7FPS GPM / 0.475 MGD / 532 AF/Year

As shown in Table 8, when maintaining a velocity of 7 FPS the blending facility can produce
approximately 0.475 MGD.

As more LFH wells are constructed and the Town gains access to additional LC supply, the blending
facility’s capacity becomes the bottleneck in the production process.

Chart H ~ Keenesburg Blending Capacity vs Maximum
Daily Demand
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As shown in the chart above, the Town of Keenesburg will be unable to produce their MDD at the
beginning of the planning period or Year 2023. Assuming an MDD peak of 1.5 times the ADD, the MDD
would be met through Year 2032. Therefore, in order to comply with Paragraph 2.1 of CDPHE’s Design
Criteria for Potable Water Systems requiring treatment facilities be sized to meet the MDD, a plant
expansion would be required in the initial phase of the Project.

Section 4.1.3 — Storage Capacity

As the final step in our evaluation of the Town’s water infrastructure, SSD will review the capacity of
existing storage facilities over the planning period. As outlined in Paragraph 5.3 of the Town’s Water
Master Plan, the Town currently has 0.725 MG of storage available in four (4) separate tanks. Section
7.0.1 of CDPHE’s design criteria dictates the minimum storage capacity be equal to the average daily
consumption. Since the Town can provide fire protection, we’ve reduced the available storage to 665,000

12 Pipeline and appurtenance manufacturers typically reference 7 FPS as the upper limit for velocities under
normal operating conditions to prevent the effects of water hammer and mitigate a reduction in service life of
ductile iron pipe due to cement lining erosion.
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gallons™® and compared it to the ADD and MDD previously developed. Please reference Chart | on the
following page.

As shown, the Town has enough storage to meet the ADD through the planning period ending Year 2060.
FEI's Plan did suggest the Town expand their capacity to store the MDD. The current storage would meet
the MDD at 1.5 and 2.5 times the ADD in Years 2028 and 2047, respectively. At that time, an additional
water storage tank would be required to meet the demands.

It should be noted that the Town operates the 0.20 MG tank north of I-76 as a means to provide pressure
to less than ten (10) residential customers. In the coming sections, SSD will describe our planned
approach to increase pressure in the north end of Town thereby allowing this tank to be taken out of
service. With a reduction in storage volume of 0.20 MG, the Town will have 0.465 MG of storage available.
However, to create a second zone and increase pressure north of I-76, the Town will share volume in a
large tank constructed by Pioneer in the initial phase of the Project. This tank will be sized to provide the
capacity lost by taking the 0.20 MG tank off-line.

Section 3.1.4 — Summary of Keenesburg’s Existing System

As outlined in the three previous sections, Keenesburg’s existing gathering and blending systems will
experience capacity issues as their demand grows over time. As shown in Section 3.1.1, the current
gathering system lacks enough pumping capacity to deliver the required raw water supply to the blending
facility. Compounding the issue, the blending facility piping is insufficient to produce the MDD while
limiting the system velocities to 7 fps.

Chart | ~ Keenesburg Storage Capacity vs ADD/MDD
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Given the existing system’s limitations in meeting their individual demands, our team falls back to the
collaborative approach previously discussed when developing the ADD to resolve these issues.

Section 4.2 — Future System Capacity Development

As outlined previously in Section 3.1, our team will work to develop the Pioneer Water System in a
collaborative approach thereby creating a mutually beneficial system for both parties. Our proposed

13 1n our planning experience, water storage tanks are typically sized to include a flow of 500 gallons per minute
for a period of 2 hours yielding 60,000 gallons.
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approach for developing the gathering system, blending facilities and storage tanks are outlined in the
following sections.

Section 4.2.1 — Proposed Keenesburg Gathering System

In Section 2.0, our team developed the Town and Pioneer Village’s ADD as well as the framework for a
two-blending facility system capable of producing 2.608 MGD based upon each entity’s available supply
of Laramie-Fox Hills groundwater. In Sections 4.2.1 and 4.2.2, we will begin to evolve this design to
address the required MDD as required by CDPHE.

Should our two-facility plan be implemented, the first facility to come online will be the upgraded Town of
Keenesburg Plant. When maximizing their LFH supply, the Town will be able to produce a total of 1,321.4
AF/year (assumes an equitable volume of LC Water) or 1.18 MGD per day. That supply would suffice
until Year 2038 when Keenesburg and Pioneer Villages combined ADD reach 1.118 MGD. If we applied
an MMD factor of 1.5 and 2.5 times the ADD, the total demand would increase to 1.677 and 2.795 MGD,
respectively. Table 9 below summarizes the total anticipated flow rates required to address the MDD.
Due to the limited production available from the LFH wells, our pump rates will be specific to those wells.

Table 9 — Pioneer and Keenesburg MDD and Pump Rate Summary

2038 ADD MDD at 1.5 MDD at 2.5 LFH Pump Rate LFH Pump Rate
MGD (AF/Yr) Peak MGD Peak MGD Required (GPM & Required (GPM &
(AF/Yr) (AF/Yr) AF/Yr) at 1.5" AF/Yr) at 2.5
1.118 (1,252) | 1.677 (1,878) | 2.795 (3,131) 970.4 (940) 1,617.5 (1,565)

As shown in Table 9; with a current pumping rate of 410 GPM and an assumed yield of 50 GPM on future
LFH wells, the Town would need to construct approximately ten (10) new wells to meet the combined
MDD with a 60% utilization rate (14.4 hours) at 1.5 times the ADD. As many as twenty-three (23) wells
would be required to meet the MDD at a peak of 2.5. Neither of these approaches are feasible given the
number of wells required and the associated costs of municipal wells, not to mention to localized effects
on the aquifer.

To resolve the MDD issue, our team recommends the following approach.

1. The Town and Pioneer Village aggressively manage their irrigation demands to narrow the
difference between the ADD and MDD to 1.5 requiring 1.677 MGD.

2. Design and construct the Laramie-Fox Hills gathering system to deliver the ADD over 14.4 hours
or 647 GPM.

3. Then, during a large demand or MDD event, operate the system at 647 GPM for approximately
21.6 hours to meet the demand. Given the characteristics of the MDD, this should not prevent
any detrimental impacts to the LFH aquifer when this approach is infrequently utilized.

In order to deliver 647 GPM of LFH water to the blending facility and assuming the Town is able to achieve
a pumping rate near 460 GPM on the existing wells, five (5) new wells would be required to meet the
ADD if yielding 50 GPM. We also recommend the Town drill two (2) additional LFH wells to serve as
backups should a well or well pump fail.

The Town’s current Lost Creek well has a permitted pump rate of 650 GPM so this approach would not
require an additional well, although consideration should be given since it will operate so closely to its
maximum production rate. Note that the Town would need to acquire additional rights to operate the LFH
gathering system at the full 650 GPM throughout the calendar year.

4 Assumes 14.4 hour run time.
5 Assumes 14.4 hour run time.
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Section 4.2.2 — Proposed Keenesburg Blending Facility

Previous sections have detailed the ADD and MDD volumes required for blending as well as the
anticipated pumping rates necessary to meet those demands. Given the process requirements at the
blending facility, theoretically one would just need to size the individual header pipes to accommodate
the pumping rates generated by the gathering system. Table 10 summarizes the header pipe design.

Table 10 — Keenesburg MDD Header Pipe Design

Gathering | Pumping Rate | Max Velocity | Required Header Cl-alle:\c(’:?tr lgFI;TVI

System | GPM (AF/Yr) (FPS) Pipe Diameter (IN) p( A X{r)
LFH 650 (630) 7.0 8" 1,096 (1,060)
LC 650 (630) 7.0 8” 1,096 (1,060)

In order to pump a flow rate of 650 GPM, each header pipe would need to be an 8-inch pipe. The
anticipated velocity within the system would be 4.15 FPS which is considered acceptable.

Also, based on the Sodium Hypochlorite feed rates listed in Paragraph 6.2.2 of the Town’s Water Master
Plan, Keenesburg has historically fed 9.6 gallons per 0.129 MGD of potable water produced. At the ADD
peak flow of 1.118 MGD, approximately 83.2 gallons of Sodium Hypochlorite would be required. If
targeting one delivery per month, a 2,500-gallon tank would be required in the new facility.

Section 4.2.3 — Proposed Keenesburg Storage

At the peak of Keenesburg’s demand, they’ll be producing an ADD of approximately 1.118 MGD. If
following the CDPHE rule requiring the minimum storage volume to match the ADD; with inclusion of
60,000 gallons of additional storage for fire protection, the Town will need a total of 1.178 MG of available
storage. As outlined in Section 4.1.3, this plan will strive to take the existing 0.20 MG water storage tank
north of I-76 out of service. Reducing the existing storage capacity by 0.20 MG and building in an
additional 60,000 gallons for fire service, a total storage volume of 0.653 MG would be required to meet
the 2038 ADD.

Section 4.2.4 — Summary of Keenesburg System Upgrades

As discussed in Section 3.2.1 through 3.2.3, the following items would be required for the Town of
Keenesburg to maximize their 660.7 appropriation of LFH water.

1. The Town would be required to construct five (5) new municipal wells in the Laramie-Fox Hills
aquifer.

2. A new blending facility would be needed to produce the MDD. The facility’s concept would mirror
the existing structure but with large piping (8”) and a larger Sodium Hypochlorite storage tank.

3. To meet CDPHE requirements, an additional 0.653 MG of storage would have to be constructed.

Additionally, an agreement would be needed between the Town and Pioneer to address bulk water sales.
It is assumed that Keenesburg would be a wholesaler to Pioneer (i.e. Pioneer would purchase wholesale
water from Keenesburg and retain system operation and maintenance, billing, collection, etc.)
downstream of a metering station. Our initial assumption is a meter installed immediately upstream of
the initial Pioneer Tank discussed in the following section. Based on Pioneer's demand in Year 2038 of
0.753 with a Peak Hourly Factor of 4.0, an 8-inch Meter would be required.

Our team preliminarily estimates the cost of these improvements as follows:
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Table 11 — Keenesburg Infrastructure Upgrades — Preliminary Cost Estimate

No. | Description Quantity | Unit Unit Cost Total Cost

Construct New
1 LEH Well 4 Each $280,000 $1,120,000
2 | Sathering System 1 LS $1,056,000 $1,056,000

iping
1,300 GPM

3 Blending Facility 1 LS $100,000 $100,000
Total $2,276,000

As shown, the anticipated investment in the Pioneer Village and Keenesburg gathering, blending and
storage system during the initial 15-year planning period is approximately $2.3M.

Having addressed system improvements required by the Town of Keenesburg to maximize production of
their Laramie-Fox Hills water supply, our team will now transition to evaluating the new Pioneer Village
System.

Section 4.3 — Pioneer Village Gathering, Treatment and Storage Infrastructure

Utilizing the systemwide demands for Pioneer Village and the Town of Keenesburg generated in Section
2.0, our team has determined that two independent blending facilities with the associated infrastructure
was the best alternative. Due to the simplicity and low cost required to produce potable water via blending
the LFH and LC supplies together, maximizing these supplies in the early stages of development are a
major benefit to both entities. However, as the developments begin to rely heavily on their groundwater
sources, there will need to be a sound investment in the development of a backup source. In this case, it
will be the Box Elder Creek supply. Since the Box Elder supply will require reverse osmosis (RO)
treatment immediately upon implementation, the capital investment to bring that system online in the
early stages of development is detrimental. The Box Elder supply only becomes feasible once Shifting
away from the LFH supply would likely require reverse osmosis (RO) treatment at which time the capital
investment and cost to treat water will drastically increase, not to mention the traditional water losses and
brine treatment associated with RO treatment.

In Section 3.2, our team recommended an upgrade to the Keenesburg Blending Facility which would
allow them to gather, treat and distribute their full LFH supply, or 660.7 AF. Translating that supply into a
daily rate yields a blending facility capable of producing 1.118 MGD per day under normal ADD operation
and 1.677 MGD under MDD conditions based on varied pumping timeframes. This facility will remain
adequate to serve both the Town and Pioneer Village’s population at the projected growth rates through
2038 (Reference Chart F). As such, it is recommended that Pioneer Village undertake construction of a
second blending facility in 2038 to support demands coming online in 2039. The Table below summarizes
the ADD and MDD for the Pioneer Facility in 2039 and 2055. 2055 is a relevant year because it’s the final
year in the planning period that the Keenesburg and Pioneer blending facilities can work in tandem to
meet the ADD requirements of both communities based on a full utilization of their LFH supply. Given the
additional demand beyond the ADD capacity supported by LFH supply is the result of the Pioneer
Development, Pioneer will need to develop their Box Elder source to address the additional demand(s)
coming online in 2056 and beyond.

6 Assumes that new LFH wells can be constructed within 4,000 feet of existing gathering system piping
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Table 12 - Pioneer Village Projected MDD

Keenesburg'’

Source 2039 ADD MGD | 2055 ADD MGD | 2039 MDD MGD | 2055 MDD MGD
(AF/Yr) (AF/Yr) (AF/Yr) (AF/Yr)

Pioneer Village 0.840 (940) 1.859 (2,082) 1.260 (1,411) 2.789 (3,123)

ADD Treated by | 0.743 (832) 0.534 (598) 0.548 (613) 0.902 (1,010)

Pioneer Facility

0.097 (1,772)

1.325 (2,680)

0.712 (2,024)

1.887 (4,133)

As shown in Table 12, Pioneers ADD in year 2039 is 0.840 MGD. Of the 0.840 MGD, Keenesburg has
the capacity to produce 0.743 MG of that demand. By 2025, Pioneer's ADD will grow to 1.260 MGD, of
which Keenesburg will only be able to supply 0.548 MGD of based upon their own system growth. As
such, our design has deliberately built additional capacity into Keenesburg’s expanded facility. As an
example, the total ADD of 1.118 MGD in 2038, the year prior to Pioneer’s facility being implemented, is
considered the peak demand on the Keenesburg plant. Based on the water supply of 1.180 MGD, a
surplus capacity of approximately 62,000 gallons or 5% per day will exist. For the Pioneer blending facility,
our team will design that facility around the 2055 ADD and MDD, less the capacity offered by the
Keenesburg facility.

At this point, it is important to establish the anticipated percentage Pioneer Villages treatment offered by
the Town of Keenesburg. Through Year 2038, 100% of Pioneer Villages potable water supply will be
gathered'® and treated by the Town. Once that facility reaches 95% of its capacity based on the LFH
supply, the Pioneer Village facility will come online and start treating Pioneers additional ADD from 2039
on. In addition to the ADD for new development in 2039, Pioneer will also need to transition 2.80% of its
demand produced by Keenesburg’s to the Pioneer facility to account for growth with the Town’s service
area. This ensures that as Keenesburg'’s projected annual growth of 2.80% can be addressed by their
gathering and treatment facility. Chart J on the following page summarizes the relationship between ADD
growth for the Keenesburg and Pioneer Facility.

7 The Town’s FEI Water Master Plan derived an MDD factor of 2.5 for the Town which we have modified herein
to 1.5. Because Pioneer Village will utilize a separate non-potable irrigation system for the large, irrigated tracts, a
more predictable maximum is anticipated and therefore we have utilized a more traditional value of 1.5.

'8 The Town will gather the total LFH Supply. Pioneer will pipe LC water for blending to the CR 14 and 55 site.
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Chart J ~ Keenesburg & Pioneer Village Treatment Facility
Capacity Growth vs ADD
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Chart K on the following page elaborates on this concept in more detail.

Chart K is valuable because it depicts how these three (3) systems will interact and address the ADD
over time. It also assists in visualizing the interdependency between Pioneer's ADD produced by
Keenesburg and how it must be reduced once their treatment facility reaches capacity in 2038 based
upon their LFH supply. The relationship is also shown between Pioneers peak ADD capacity reached in
2055 based on their individual LFH supply and the need for raw water from Box Elder Creek to supply
the ultimate demand in 2060.

In 2055, the Pioneer blending facility must be sized to produce an ADD of 1.325 MGD with a peak or
MDD of 1.887 MGD. Based on these figures, our team will formulate the design approach for the Pioneer
Village gathering system, blending facility and storage infrastructure in the following sections.
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Chart K ~ Pioneer ADD produced by Keenesburg
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Section 4.3.1 — Pioneer Village Gathering System

Being that the Laramie-Fox Hills supply available to Pioneer Village is significantly less than the available
Lost Creek supply, coupled with significantly lower yields than the Lost Creek wells in the area, our
principle focus for the gathering system will be structured wells.

Pioneer currently has access to an 18-inch non-potable line delivering water pumped from the Lost Creek
aquifer to the Wilson Pond located on the northeast corner of County Roads 22 and 55. Given the
production rates of the permitted wells associated with this system, we will briefly elaborate on that
connection later in this section.

As discussed throughout this report, to maximize Pioneer Villages supply of LFH’s water, an ADD of
0.670 MGD would need to be delivered to the Pioneer Village blending facility. Assuming a well pump
yield of 50 GPM and utilization of 60%, or 14.4 hours, the total number of wells required would be as
follows:

Table 13 — Pioneer Laramie-Fox Hills Gathering System Well Requirements

Flow Rate at
full Estimated Utilization Production per Total Wells Required
Production of | Yield per Well (HN) Well (MGD) to Produce 0.67
LFH(MGD) (GPM) (AF/YTr) (AF/YTr) MGD or 750 AF/Yr
(AF/YTr)
0.670 (750) 50 (48.4) 14.4 0.0432 (48.4) 16

Based on the calculations in Table 13, Pioneer Village will require approximately 16 wells drilled into the
Laramie-Fox Hills aquifer to maximize their production and meet the required ADD.

As the Pioneer Village system develops out between years 2039 and 2056, SSD will work with WWE to
identify the optimal locations to drill these wells within the boundary of Pioneer Village. The final
collection system piping should range from 3-inch to 10-inch piping as the gathering system reaches the
blending facility.

Based upon a blending ratio of 50/50, 0.670 MGD of Lost Creek water would need to be delivered to the
blending facility. Table 14 summarizes the number of wells required to supply the ADD.

Table 14 — Pioneer Lost Creek Gathering System Well Requirements

Flow Rate at
full Estimated Total Wells Required

. . Utilization Production per
Production of | Yield per Well (Hr) Well MGD (AF/Yr) to Produce 0.67

LFH MGD GPM (AF/Yr) MGD or 750 AF/Yr
(AF/YT)
0.670 (750) 500 (48.4) 14.4 0.432 (48.4) 2

Based on an assumed yield of 500 gallons per minute per well, which is on the low end of the yield based
on other wells within the aquifer that our team has reviewed, two (2) wells would be required. Given the
existence of the 18-inch non-potable LC supply line that is constructed to along CR 14 and 55 to the
proposed Pioneer Village Blending Facility Site; and that line is capable of delivering much more water
than required based on the pump yields and flow rates of the connected wells, Pioneer Village would
need to utilize a telemetry system and pumps with variable frequency drives to match the flow rate
generated by the Laramie-Fox Hills gathering system.

In the initial development of Pioneer Village, the Lost Creek gathering system will be fed by Wells 1
through 11 shown in the PSI Plans in Appendix G. The permitted water supply allowed by this system is
1,018 AF. Consumption in excess of 1,018 AF per year will require construction of an additional Lost
Creek Well. The total estimated Lost Creek usage for potable water production demands in Year 2060 is
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1,597 AF. That means Pioneer Village would need to drill Wells 16 and 17 to increase the permitted raw
water supply in the Lost Creek basin to 1,806.2 AF.

Note that Pioneer Village also plans to develop a non-potable irrigation system to address large open
space areas and parks that would also draw water from the Lost Creek aquifer. Depending on the final
irrigation usage from Wells 1 through 11 and 16, 17, the schedule required to permit and construct
additional wells could be accelerated.

To address the MDD Scenario, SSD proposes to address maximum events with the same plan used to
address the Town’s pumping rate shortfall. The LFH wells simply do not yield sufficient pump rates to
effectively gather the MDD within the 60% utilization period. As such, we propose a longer operational
period to address periodic MDD events. To meet the 2.143 MGD MDD, the gathering system would need
to run approximately 21 hours at the ADD rate to produce the MDD. This results in a utilization of 88%.

Based on eighteen (18) wells being installed over the 3,400 acres limits of Pioneer, we anticipate the
costs of the system at full buildout as follows:

Table 15 — Pioneer Gathering System — Preliminary Cost Estimate

No. | Description Quantity Unit Unit Cost | Total Cost
1 Construct New LFH Wells 16 Each $280,000 | $4,480,000
2 Construct LFH Backup Wells 2 Each $280,000 $560,000
3 LFH Gathering System Piping'® 1 LS $1,292,900 | $1,292,800
4 LC Well Connection 1 LS $25,000 $25,000
5 Drill Wells LC Wells 16 and 17 2 Each $280,000 $560,000
6 LC Gathering Piping 1 LS $2,244,000 | $2,244,000
7 Telemetry System 1 LS $40,000 $40,000
8 Acquire 12" LC Supply Capacity 1 LS $2,232,500 | $2,232,500

Total $11,433,500

The total estimated cost of the Pioneer Village gathering system as required to utilize the full LFH
appropriation is $11,433,500.00. Being an 18-year buildout to realize the full 1.339 MGD allowable
production, it is reasonable to assume these costs will be incurred in three (3) phases with roughly 67%
of the $9.2 million occurring in 2038 for demands coming online in 2039, 15% occurring in Year 2044 to
meet 2045 demands and the remaining 18% in Year 2051 to meet 2052 demands. These figures are
based upon initial construction of six (7) LFH wells, expanding to twelve (12) LFH wells at 90% of Phase
I’'s capacity and a second expansion of six (6) LFH wells at 90% of the Phase Il expansion capacity.. It is
important to consider that this expenditure can likely be broken down even further given the low yields of
the LFH wells. Pioneer Village could theoretically budget to drill one (1) well per year from the first
expansion until the sixteen (16) production and two (2) backup wells are built out. We recommend
constructing the first backup well in Phase | and the second in Phase II.

Having outlined the framework of the Pioneer Village gathering system, our team will now address the
blending facility.

Section 4.3.2 — Pioneer Village Blending Facility

Given that Pioneer Village and the Town of Keenesburg share the same raw water sources coupled with
the overall effectiveness of the Keenesburg system, our team proposes to mirror that concept with a
second blending facility sized to treat Pioneer Villages ADD of 1.325 MGD and MDD of 1.887 MGD.

Our initial planning for the blending facility is based on the following components:

1. Proximity to Pioneer Village (i.e. site the plant near the areas of highest demands)
2. Proximity to Raw Water Sources

9 Assumes most wells are located within Section 8 and 9 (closest to PV Blending Facility)
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3. Real Property to Site the Plant % : H
4. Elevations (i.e. balance the elevation of === : o> CR22
the facility with the elevation of storage
infrastructure to mitigate un-necessary = TERMINUS OF 18-INCH *
pumping costs) NON-POTABLE % BLENDING
5. System Demands (ADD and MDD) FACILITY
n
During our site selection process, our team @
evaluated several alternative locations for the o Q

Pioneer Village blending facility; however, only

one (1) site met all our criteria. lllustration A above depicts our proposed blending facility location in
relation to Pioneer Village. As shown, the location lies directly contiguous to the Pioneer community. It
will also be constructed on lands District owned lands. Therefore points 1 and 3 are adequately
addressed.

With respect to Point 2 relating to proximity to raw water sources; Pioneer Village has access to an
existing 18-inch non-potable pipeline that delivers raw water from the Lost Creek aquifer to the storage
impoundment directly adjacent to the blending facility. As discussed in the gathering system section on
the previous page, Pioneer’s Laramie-Fox Hills supply is anticipated to be developed within Sections 8
and 9 which lie directly northwest of the proposed blending site. Given the proximity to these two sources,
point 2 is also addressed.

Pioneer also plans the extend a 20-inch potable waterline from the Town of Keenesburg’s blending facility
site west along County Road 49 and north along County Road 55 which will address demands through
2039. Once reaching the County Road 55 and 22 intersection, the potable main will travel west on CR
22 feeding the distribution network into the Village.

Point 4 is critical given the Pioneer Village system strives to operate via gravity flow. Our overall goal to
pressurize the system with a water storage tank constructed high enough to provide a minimum system
pressure of 20 PSI at the highest elevation within the Village during a fire flow event. Secondly, we’ll
strive to provide 35 PSI throughout the service area in anticipation of future advances in household
fixtures.

Utilizing the elevation information obtained through GIS sources and survey information provided by
Aztec Consultants, the Pioneer blending site lies at an average elevation of 4,990 and is the highest point
within the limits of Pioneer Village. From the blending station site, elevations slope gradually downhlll to
the northwest towards the floodplain o e
central to Pioneer. Grades on the western
half of Pioneer drain to the northeast
towards the same floodplain.

4820

As shown in the image to the right, the low = |
point within Pioneer is elevation 4,810 B 2 Lo LR
located at the far northwest corner of — ,*”’f”’”""f’fm’m‘*“f" =~
Section 32. Given these elevations, static f £ j ‘ '
pressures throughout Pioneer will range X0 '
from 10 to 78 PSI based solely upon
elevation change when considering use of
a ground storage tank. With 10 PSI
following below the target pressure, an
elevated water storage tank will be
required to provide adequate pressures.

CR49

4890

A further evaluation of the water storage
tank(s) is outlined in the following section.

- | 4990
—— X cR22

Page 28|53



Having outlined our analysis to determine Pioneer’s blending site, we now focus to sizing the facility.
Given most of the flow demands were established when outlining the gathering system design, we will
borrow that information to design the blending facility. If you will recall Table 12, from Section 3.3:

Table 12 — Pioneer Village & Keenesburg Projected MDD

Source 2039 ADD MGD | 2055 ADD MGD | 2039 MDD MGD | 2055 MDD MGD
(AF/Yr) (AF/Yr) (AF/Yr) (AF/Yr)

Pioneer Village 0.840 (940) 1.859 (2,082) 1.260 (1,411) 2.789 (3,123)

ADD Treated by | 0.743 (832) 0.534 (598) 0.548 (613) 0.902 (1,010)

Keenesburg?®

Pioneer Facility | 0.097 (1,772) 1.325 (2,680) 0.712 (2,024) 1.887 (4,133)

As shown in Table 12, the combined peak ADD in 2056 is 2.565 MGD. If we derive the Pioneer Blending
Facility by subtracting the Keenesburg Plant’s Capacity with a 5.0% reduction, the Pioneer facility would
need to produce:

Table 16 — Pioneer Blending Facility Production Requirements

Plant Production Capacity MGD (AF/YTr))
Keenesburg 0.534 (598)

2055 ADD 1.859 (2,082)
Pioneer (Required) 1.325 (2,680)

Results from Table 15 suggest that the Pioneer facility would need to produce up to 1.325 MGD to meet
the communities required ADD in 2055. If using the same methodology used to size the Keenesburg
header pipes, our flows would be based upon the LFH water supply, withdrawn over a 14.4-hour period
per day; or in the case of Pioneer, 1.339 MGD. Since the allowable pump rate exceeds the ADD required
pump rate, the allowable pump rate has been used to size the facility.

From Table 13 and 14, the pump rate for the LFH and LC gathering systems to produce 1.339 MGD is
approximately 775 GPM.

Table 17 — Pioneer MDD and Pump Rate Summary

Gathering | Pumping Rate | Max Velocity Required Header | Header Pipe Capacity
System GPM (AF/Yr) (FPS) Pipe Diameter (IN) GPM (AF/Yr)
LFH 775 (750) 7.0 8” 1,096 (1,060)
LC 775 (750) 7.0 8” 1,096 (1,060)

As outlined in the gathering system section, the gathering system will not be able to produce the MDD
rates with a 60% utilization period. To address the MDD demand, the facility will need to operate 21 hours
per day to produce the required 1.887 MG.

Again, assuming equivalent water quality and the Sodium Hypochlorite feed rates listed in Paragraph
6.2.2 of the Town’s Water Master Plan, Pioneer would feed 9.6 gallons per 0.129 MGD of potable water
produced. At the ADD peak flow of 1.339 MGD, approximately 99.6 gallons of Sodium Hypochlorite would
be required. If targeting one delivery per month, a 3,000-gallon tank would be required.

Given the proposed design, we anticipate the new treatment facility to cost as follows:

20 The Town’s FEI Water Master Plan derived an MDD factor of 2.5 for the Town which we have modified herein
to 1.5. Because Pioneer Village will utilize a separate non-potable irrigation system for the large irrigated tracts, a
more predictable maximum is anticipated and therefore we’ve utilized a more traditional value of 1.5.

Page 29|53



Table 18 — Pioneer Blending Facility — Preliminary Cost Estimate

No. | Description Quantity Unit Unit Cost | Total Cost
1 Site Work 1 LS $256,000 $256,000
2 1,550 GPM Blending Facility 1 Each $440,000 $440,000
2 Gathering System Connections 2 Each $10,000.00 $20,000

Total $716,000

Having established that Pioneer Village will require a new 1,650 GPM blending facility at a total cost of
$716,000.00, SSD will now address Pioneer Villages proposed storage system requirements.

Given the actual ADD used to size the facility was 1.339 MGD versus the required 1.325 MGD, the plant
has an excess of capacity in Year 2055 of approximately 14,000 GPD. Given that the Box Elder Creek
RO Plant is planned to come online in 2056, we feel as though this design is adequate to address the
demands.

Section 4.3.3 — Pioneer Village Storage Infrastructure

Currently, CDPHE requires the storage of 1.0 times the ADD. Upon Pioneer’s buildout, the total ADD for
both entities is 2.852 MG. Based on SSD’s hydraulic analysis of the system, an elevated tank constructed
high enough within Pioneer to provide 35 PSI will be too high to be fed from the Keenesburg blending
facility site via gravity. Therefore, to eliminate the need for a pump station, we are proposing construction
of an elevated tank on a parcel of land with the Keenesburg facility to be acquired by the District. This
allows water to be blended by Keenesburg and discharged directly into the tank.

This plan also provides beneficial use for the Town because they can utilize the elevated tank to increase
fire flows and pressures north of I-76. Currently the Town operates and small booster station and a 0.20
MG tank for the sole purpose of providing sufficient pressure to approximately five (5) residents.

That said, if Pioneer intends to utilize the Town’s system through Year 2038, a total storage volume of
1.12 MG will need to be provided. If the 0.20 MG tank is taken off-line upon construction of an elevated
tank, the total storage available in the Town’s system is 525,000 gallons less 60,000 gallons for fire
protection. Therefore, the new elevated tank would need to provide the net difference between 1.12 MG
and 0.465 MG, or 0.655 MG. As such, we propose to construct a new 0.75 MG elevated storage tank at
the Keenesburg blending facility site.

Upon construction, the total collective storage volume will be 1.275 MG.

Once the Pioneer Village blending facility is constructed, a second elevated tank will be constructed on
that site capable of storing 1.75 MG. Once constructed, the Town and Pioneer will have a collective
storage capacity of 3.025 MG. At full buildout, the combined ADD for both entities is 2.852 MG and
therefore the system will comply with CDPHE requirements.

Providing additional storage for the MDD is not advised based on the allowable pumping rates.
Having identified our plans for the Pioneer Water Storage Tank, we anticipate the costs as follows:
Table 19 — Pioneer Storage Tank — Preliminary Cost Estimate

No. | Description Quantity Unit Unit Cost | Total Cost
1 0.75 MG Tank 1 LS $1,550,000 | $1,550,000
2 Acquire Tank Site 1 LS $28,600 $28,600
3 1.75 MG Tank 1 LS $3,500,000 | $3,500,000
4 Gate / Altitude Valve 1 Each $7,500 $7,500
5 Distribution System Connection 1 Each $8,000 $8,000
6 Chlorination System 2 Each $55,000 $110,000
7 Pressure Reducing Station 2 Each $57,000 $114,000

Total $7,600,600
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As shown in Table 18, the total cost of the Pioneer Village water storage infrastructure is estimated at
$7,600,600.00.

Section 4.3.4 — Box Elder Augmentation

Returned flows from the initial use of water in Pioneer Village, both wastewater and groundwater resulting
from irrigation, will add to the flow of Box Elder Creek. That added flow may be recovered and used
through a set of wells under a proposed water court-approved plan for augmentation. The timing of
adding the Box Elder source will be driven by many factors, including growth rates, peak demands,
financial capacity, managing demand on other sources, and managing impacts to the surrounding
community. The Box Elder source is a component that can be brought online when needed, which may
occur far sooner than outlined previously in this report.

As shown throughout this report, if the growth rates and densities utilized to estimate the peak flows
herein remain valid over the entire planning period, Pioneer Village will require an additional potable
water source. We recommend any demands and associated design work associated with the Box Elder
supply be re-evaluated at various stages moving forward. This allows the design team the opportunity to
review the actual growth compared to the projections contained herein and make better forecasts on the
applicability of that system at the final buildout.

For water supply purposes, the volumes are there to support the development; however, it is prudent for
a community system of this size to have plans in place for a back-up source in the event of a catastrophic
failure. As such, we recommend the system needs be re-evaluated as each Planning Area is permitted
for construction to ensure that the growth rates are not outpacing the required system improvements to
produce a sufficient supply of potable water. time to time. Once the additional flows are imperative, more
formal design can be undertaken.

Section 4.3.5 — Pioneer Village Gathering, Treatment and Storage Summary

As shown in the previous sections, the Pioneer Village gathering, blending and storage facilities will
consist of the following infrastructure constructed between Years 2023 and 2056 based on projected
growth rates:

16 Laramie-Fox Hills Municipal Wells

2 Laramie-Fox Hills Municipal Wells serving as backups

2 Lost Creek Municipal Wells

Well Gathering System consisting of 3-inch to 10-inch Piping

A 1,550 GPM Blending Facility

Two Elevated Water Storage Tanks: 1) 0.75 MG and 2) 1.75 MG

A potable 20” transmission main from Keenesburg to Pioneer Village
Intermediate or interim chlorination stations

The estimated cost of this system is $33,872,430.00.
Section 5.0 — Distribution System

N h LN~

With our analysis complete with respect to the overall gathering, treatment and storage infrastructure,
our team will shift the discussion to the proposed distribution system that will serve Pioneer Village
throughout the planning period and beyond.

Section 5.0.1 — Regional Potable Distribution Mains

As discussed in the previous sections in detail, the initial phases of Pioneer will be supplied potable
water blended by Keenesburg and pumped into the Village’s 0.75 MG elevated tank located at the
Keenesburg blending facility. This elevated tank will create “Pioneer Village Pressure Zone 1”.
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Water from the storage tank will be conveyed to Pioneer via a new 20” PVC waterline constructed within
the public right of way in County Roads 14, 55 and 22. The distribution system on-site distribution mains
will be fed from the 20” north into the development.

Our original plan contemplated a connection to the Town’s existing system at the intersection of Cedar
Street and County Road 18; however, hydraulic modeling determined that the existing system was too
small to small Pioneer’'s demand north while also serving the Town’s existing and future customers. By
bypassing the Town’s system, Pioneer can deliver the domestic demand while achieving 1,500 gallons
per minute of fire flow throughout the Village. This approach also benefits the Town in a couple of ways:

1. SSD contracted with FireTest Company to perform a fire hydrant flow test at the Cedar Street and
County Road 18 Hydrant. Based on the flow test, the static pressure at that location was 38 PSI
and the available fire flow at that point was calculated to be 823 GPM at a residual system
pressure of 20 PSI. Note that the required fire flows under Appendix B of the International Fire
Code is 1,000 GPM for one and two family dwellings and 1,500 GPM for all other uses.

a. Based on this Criteria, the fire hydrant tested does not comply with current IFC
requirements.

2. As discussed in prior sections, the Town currently operates a small booster station and the 0.20
MG tank north of Town to provide pressure for approximately five (5) residential customers.

To mitigate these issues, SSD proposes to construct a 16-inch interconnection from the new 20”
transmission main to the Town’s existing main at County Road 18 and Cedar Street. This will provide the
Town with a second pressure zone to utilize north of I-76 which will provide fire flows and adequate
pressure. This solution allows the existing booster and 0.20 MG tank to be decommissioned. To create
the pressure zone, a Pressure Reducing Valve will need to be installed on the existing main going south
from County Road 18 into two to ensure that the new pressure isn’t excessive in the downtown area
creating damage to aged infrastructure and danger to existing customers.

To size this line and validate our distribution layout, SSD has built a multiple scenario WaterCAD model
capable of analyzing the distribution systems pressure, flow rates and velocities. The scenarios utilized
to evaluate the system’s design include: 1) The Maximum Hourly Flow (MHF) conditions for Pioneer at
buildout, 2) MHF conditions for Pioneer Phases 1-15, 3) MHF conditions plus fire flow for Pioneer at
buildout, and 4) MHF conditions plus fire flow for Pioneer Phases 1-15. All these conditions were also
modeled with and without the Keenesburg’s demand present in the pressure zone.

Based on our modeling, the transmission pipeline and sizes and material quantities outlined in Table 20
below will be required.

Table 20 — Pioneer New Potable Water Distribution Main Line Sizes and Lengths

Distribution Main Location Line Diameter (in) Length of Pipe (ft)
Blending Facility west to CR 55 24 2,564
North along CR 55 to CR 22 20 20,099
North along N. Cedar St to CR 18 10 1,563
West along CR 18 from N. Cedar St to CR 55 16 6,609

Given the Town’s current requirements for watermain sizing, our team utilized the criteria outlined in the
following section to size the regional infrastructure concurrently with the on-site system.

Section 5.0.2 — On-Site Water Mains

To size the on-site watermains, SSD utilized the same WaterCAD models outlined in the previous section
evaluate system performance under varying conditions. All mains were sized using South Adams County
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Water and Sanitation Districts (SACWSD) Design and Construction Standards for Water and
Wastewater Facilities design criteria as a reference. Mains were sized to achieve a minimum system
pressure of 40 psi and a maximum system velocity of 5 ft/s during MHF conditions. The system was also
sized to achieve a minimum system pressure of 30 psi during MDF plus fire flow conditions. All
calculations were completed using the Hazen-Williams method with a C Value of 130. In addition to the
variable listed above, other design considerations include a minimum fire flow of 1,500 GPM while
maintaining a maximum velocity of 10 FPS, a minimum distribution system line size of 8" and the
requirement to provide water from at least two directions at all locations through looping.

With these constraints driving the design process, the final distribution system piping within Pioneer
Village totals that shown in Table 21 below:

Table 21 — Pioneer On-site Potable Water Main Line Sizes and Lengths

Line Diameter (in) Pipe Length Required (ft)
8 81,605
12 2,641
14 4,100
16 6,609
20 34,890
24 2,500

Section 5.0.3 - Elevated Water Storage Tank

As elaborated on previously, Pioneer will ultimately be served by two tanks, or pressure zones. Until
Pioneer’s blending facility is constructed, the system will be feed by the tank (hereafter “Tank 1”) located
at the Keenesburg blending facility creating the first pressure zone. Once the Village’s blending facility is
constructed along with the second water storage tank (hereafter “Tank 2”), Tank 2 will be the primary
vehicle for pressurizing the system and addressing demands. A secondary connection will be provided
from Tank 1 regulated by an altitude valve which will trigger Tank 1 to fill Tank 2 during high demand
situations when the Pioneer Blending Facility cannot produce enough water.

As outlined in Section 5.0.1, this approach also creates opportunities for Keenesburg to improve their
system hydraulics as well.

Phasing of the tanks as well as cost information has been provided previously.
Section 5.0.4 — System Hydraulics

As previously mentioned, this distribution system was sized based off a minimum system pressure of 40
psi during MHF conditions, minimum system pressure of 30 psi during MHF plus fire flow conditions, and
a maximum line velocity of 5 ft/s.

Tables 22 & 23 below show the junction and pipe reports for the initial water distribution system for
Pioneer. This system incorporates the 0.75 MG elevated tank at the Keenesburg blending facility and the
MHF demands for Pioneer Residential Phases 1-15.
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Table 22 — Junction Report for Pioneer Phases 1-15 - MHF & Fire Flow Conditions

Junction Label | Elevation (ft) | MHF Demand (gpm) | Hydraulic Grade (ft) | Pressure (psi)
J-41 5,050.00 0 5,158.98 47
J-43 5,010.98 0 5,142.15 57

J-P13 4,931.75 94 5,121.44 82
J-P3 4,924.28 132 5,118.16 84
J-P15 4,928.65 611 5,122.75 84
J-76 4,926.36 0 5,120.82 84
J-74 4,920.39 0 5,118.47 86
J-P12 4,920.10 81 5,119.73 86
J-44 4,928.41 0 5,128.95 87
J-P10 4,917.27 113 5,117.91 87
J-P4 4,916.89 125 5,118.31 87
J-60 4,917.73 0 5,123.20 89
J-P14 4,913.87 147 5,120.99 90
J-P16 4,911.76 0 5,121.44 91
J-88 4,907.33 0 5,118.17 91
J-P11 4,906.00 56 5,117.73 92
J-P34 4,916.33 0 5,128.46 92
J-P33 4,911.43 0 5,127.91 94
J-77 4,907.01 0 5,126.71 95
J-59 4,902.96 0 5,123.50 95
J-58 4,902.09 0 5,123.98 96
J-P6 4,896.60 266 5,118.81 96
J-P31 4,904.92 0 5,127.97 96
J-P30 4,903.32 0 5,126.57 97
J-P36 4,889.75 0 5,118.18 99
J-P2 4,887.84 201 5,117.64 99
J-55 4,894.94 0 5,126.91 100
J-P5 4,885.21 125 5,118.80 101
J-P29 4,890.89 0 5,126.15 102
J-56 4,887.32 0 5,126.42 103
J-P25 4,886.59 0 5,125.77 103
J-P32 4,885.90 0 5,127.10 104
J-70 4,876.99 0 5,118.87 105
J-P26 4,879.67 0 5,126.50 107
J-57 4,877.33 0 5,125.56 107
J-P9 4,871.68 104 5,120.49 108
J-P8 4,870.42 119 5,120.11 108
J-P17 4,871.69 0 5,121.70 108
J-P24 4,875.43 0 5,125.72 108
J-P20 4,871.25 0 5,123.48 109
J-P28 4,873.39 0 5,125.88 109
J-48 4,869.27 0 5,123.67 110
J-P27 4,870.00 0 5,124.59 110
J-85 4,863.74 0 5,121.98 112
J-P31 4,861.10 0 5,122.62 113
J-80 4,860.27 0 5,121.99 113
J-P7 4,857.84 121 5,119.99 113
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Junction Label | Elevation (ft) | MHF Demand (gpm) | Hydraulic Grade (ft) | Pressure (psi)
J-79 4,861.23 0 5,123.41 113
J-P19 4,858.22 0 5,122.14 114
J-63 4,858.33 0 5,123.84 115
J-P21 4,857.49 0 5,123.64 115
J-P18 4,854.54 0 5,122.09 116
J-P23 4,856.25 0 5,124.52 116
J-P22 4,847.95 0 5,124.52 120

As shown in Table 22, all the junctions were able to maintain the minimum pressure requirement of 30
psi during MHF and fire flow conditions. During this analysis, some of the pressures (J-63, J-P18, J-P21,
J-P22, J-P23) exceeded 115 psi, however, SSD does not anticipate high pressures to be an issue in this
system. This model was run combining demands from MHF conditions and fire flow for an entire 24-hour
cycle; these demands far exceed the actual daily demands of the community. Therefore, SSD anticipates
pressures no greater than that recorded in Table 22. Additionally, the junctions that are experiencing
these higher pressures in this initial model are not serving any residential demands during Phases 1-15.
If pressure becomes a concern later, then pressure reducing valves will be added to mitigate those

concerns.

Table 23 — Pipe Report for Pioneer Phases 1-15 - MHF & Fire Flow Conditions

Pipe Diameter | Velocity | Length Hazen- Headloss Headloss

Pipe label (in) (ft/s) (ft) Williams C | (Friction) (ft) | Gradient (ft/ft)
P-80 8 0 1,487 130 0 0
P-39 8 0.01 690 130 0 0
P-97 8 0.08 740 130 0 0
P-84 8 0.14 742 130 0.01 0
P-66(1) 8 0.15 590 130 0.01 0
P-66(2) 8 0.15 586 130 0.01 0
P-103(1) 8 0.16 1,175 130 0.02 0
P-53 8 0.21 1,507 130 0.05 0
P-79 8 0.28 1,158 130 0.06 0
P-96 8 0.28 1,177 130 0.07 0
P-103(2) 8 0.3 1,449 130 0.09 0
P-49 8 0.32 2,612 130 0.19 0
P-86 8 0.38 464 130 0.05 0
P-52 8 0.38 1,115 130 0.11 0
P-90 8 0.38 1,179 130 0.12 0
P-29 16 0.4 6,609 130 0.32 0
P-38 8 0.46 1,829 130 0.26 0
P-59(2) 12 0.47 1,536 130 0.14 0
P-55 8 0.47 1,364 130 0.2 0
P-81 8 0.54 1,384 130 0.26 0
P-68 8 0.55 808 130 0.16 0
P-51(1) 8 0.55 1,359 130 0.27 0
P-51(2) 8 0.55 1,353 130 0.27 0
P-85 8 0.57 713 130 0.15 0
P-67 8 0.57 743 130 0.16 0
P-58 8 0.62 1,491 130 0.36 0
P-99(2) 8 0.63 715 130 0.18 0

Page 35|53




Pipe Diameter | Velocity | Length Hazen- Headloss Headloss
Pipe label (in) (ft/s) (ft) Williams C | (Friction) (ft) | Gradient (ft/ft)
P-36(1) 8 0.63 714 130 0.18 0
P-104 8 0.65 685 130 0.18 0
P-57 8 0.66 1,245 130 0.34 0
P-95 8 0.82 1,209 130 0.49 0
P-105 8 0.82 1,261 130 0.52 0
P-102 8 0.82 1,255 130 0.52 0
P-89 8 0.93 739 130 0.38 0.001
P-78 8 0.94 1,230 130 0.64 0.001
P-82 8 0.95 2,375 130 1.27 0.001
P-59(1) 12 0.97 1,105 130 0.38 0
P-65 8 0.98 1,220 130 0.69 0.001
P-98 8 1.04 1,455 130 0.93 0.001
P-71 8 1.05 966 130 0.63 0.001
P-60 8 1.06 1,298 130 0.85 0.001
P-54 8 1.09 2,494 130 1.72 0.001
P-87 8 1.09 2,606 130 1.80 0.001
P-72 8 1.12 1,294 130 0.94 0.001
P-37 8 1.12 1,252 130 0.92 0.001
P-56 8 1.13 1,374 130 1.02 0.001
P-48 20 1.14 1,747 130 0.45 0
P-75 8 1.15 1,851 130 1.42 0.001
P-35 8 1.17 1,163 130 0.92 0.001
P-32(2) 14 1.23 1,923 130 0.87 0
P-32(1)(1) 14 1.23 1,086 130 0.49 0
P-32(1)(2) 14 1.23 1,091 130 0.49 0
P-36(2) 8 1.25 975 130 0.87 0.001
P-83 8 1.26 706 130 0.64 0.001
P-64 8 1.26 1,236 130 1.12 0.001
P-61 8 1.27 1,307 130 1.20 0.001
P-62 8 1.27 2,635 130 243 0.001
P-33(1) 8 1.28 648 130 0.6 0.001
P-33(2) 8 1.28 660 130 0.61 0.001
P-73 8 1.29 1,323 130 1.25 0.001
P-91 8 1.33 1,747 130 1.75 0.001
P-47 20 1.35 859 130 0.30 0
P-77 8 1.37 1,238 130 1.31 0.001
P-101 8 1.37 525 130 0.56 0.001
P-93 8 1.40 1,341 130 1.48 0.001
P-34 8 1.45 1,108 130 1.30 0.001
P-46 20 1.53 1,079 130 0.48 0
P-94 8 1.56 1,254 130 1.69 0.001
P-74 8 1.56 829 130 1.12 0.001
P-99(1) 8 1.57 1,292 130 1.75 0.001
P-76 8 1.58 1,365 130 1.88 0.001
P-45 20 1.63 3,150 130 1.58 0.001
P-63 8 1.65 1,403 130 2.10 0.001
P-40 8 1.66 863 130 1.30 0.002
P-70 8 1.68 698 130 1.08 0
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Pipe Diameter | Velocity | Length Hazen- Headloss Headloss
Pipe label (in) (ft/s) (ft) Williams C | (Friction) (ft) | Gradient (ft/ft)
P-31 24 1.70 2,251 130 0.99 0
P-88 8 1.75 724 130 1.21 0
P-92 8 1.80 975 130 1.71 0
P-44 20 1.81 1,410 130 0.85 0
P-42(1) 20 1.85 1,651 130 1.04 0
P-42(2) 20 1.85 1,588 130 1.00 0
P-43 20 1.90 743 130 0.49 0
P-69 8 1.92 637 130 1.26 0
P-111 20 2.96 10,537 150 12.21 0
P-27 20 3.22 2,564 130 4.52 0
P-28(1) 20 3.22 9,562 130 16.84 0

As shown in Table 23 above, all the pipes within this system model were able to maintain a velocity below
the maximum of 5 ft/s. There was no minimum velocity targeted in this design because it is a potable
water system, and solids are not a concern.

Table 24 is the fire flow report generated for this first model of Pioneer Phases 1-15, fed exclusively off
the 0.75 MG elevated tank at the Keenesburg blending facility.

Table 24 - Fire Flow Report for Pioneer Phases 1-15

Fire Flow Fire Flow Pressure
Fire Flow (Needed) (Available) (Calculated
Junction/Hydrant | Iterations (gpm) (gpm) Residual) (psi)

H-1 4 1,500 2,662 20
H-3 7 1,500 3,939 22
H-4 4 1,500 2,841 20
J-41 3 1,500 6,644 33
J-43 8 1,500 3,939 24
J-44 10 1,500 3,939 32
J-48 8 1,500 3,690 31
J-55 18 1,500 3,939 40
J-56 17 1,500 3,939 42
J-57 15 1,500 3,897 45
J-58 14 1,500 3,729 33
J-59 14 1,500 3,675 33
J-60 8 1,500 3,635 26
J-63 8 1,500 3,744 29
J-70 8 1,500 3,069 31
J-74 4 1,500 2,793 22
J-76 5 1,500 3,088 20
J-77 9 1,500 3,939 23
J-79 14 1,500 3,598 39
J-80 15 1,500 3,450 42
J-85 7 1,500 3,477 38
J-88 5 1,500 2,749 20
J-P2 4 1,500 2,858 20
J-P3 5 1,500 2,769 20
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Fire Flow Fire Flow Pressure
Fire Flow (Needed) (Available) (Calculated
Junction/Hydrant | lterations (gpm) (gpm) Residual) (psi)
J-P4 5 1,500 2,876 20
J-P5 8 1,500 3,065 34
J-P6 8 1,500 3,132 28
J-P7 8 1,500 3,259 37
J-P8 14 1,500 3,267 39
J-P9 14 1,500 3,343 40
J-P10 3 1,500 2,072 36
J-P11 4 1,500 2,493 20
J-P12 5 1,500 3,211 20
J-P13 5 1,500 3,120 20
J-P14 4 1,500 2,909 22
J-P15 7 1,500 3,575 21
J-P16 7 1,500 3,379 23
J-P17 14 1,500 3,521 37
J-P18 4 1,500 3,440 38
J-P19 14 1,500 3,462 38
J-P20 8 1,500 3,684 30
J-P21 7 1,500 3,714 35
J-P22 8 1,500 3,717 33
J-P23 14 1,500 3,707 42
J-P24 7 1,500 3,846 22
J-P25 8 1,500 3,864 27
J-P26 4 1,500 2,843 54
J-P27 8 1,500 3,765 30
J-P28 10 1,500 3,912 34
J-P29 4 1,500 2,969 36
J-P30 5 1,500 3,735 20
J-P31 14 1,500 3,596 42
J-P31 10 1,500 3,939 33
J-P32 16 1,500 3,939 38
J-P33 16 1,500 3,939 36
J-P34 10 1,500 3,939 31
J-P36 7 1,500 2,890 25

As shown in Table 24, all the hydrants and junctions within the model were able to exceed the required

fire flow of 1,500 GPM during MHF conditions.

Table 22 - 24 describe the ‘day-one’ system incorporating the 0.75 MG elevated tank feeding Pioneer

Phases 1-15.

Additional modeling was completed for the expanded system incorporating the 1.725 MG elevated tank
(intersection of CRs 55 and 22) as well as the 0.75 MG tank feeding Pioneer at buildout and the town of
Keenesburg. The junction report, pipe report, and fire flow reports are shown below in Tables 25, 26, and

27, respectively.
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Table 25 — Junction Report for Pioneer at buildout — MHF & Fire Flow Conditions

Junction Label | Elevation (ft) | MHF Demand (gpm) | Hydraulic Grade (ft) | Pressure (psi)
J-P13 4,931.75 94 5,032.58 44
J-P3 4,924.28 132 5,026.04 44
J-76 4,926.36 0 5,031.90 46
J-74 4,920.39 0 5,026.95 46
J-P15 4,928.65 111 5,037.50 47
J-P10 4,917.27 113 5,026.20 47
J-P12 4,920.10 81 5,029.20 47
J-P4 4,916.89 125 5,026.45 47
J-41 5,050.00 0 5,163.46 49
J-88 4,907.33 0 5,026.01 51
J-P14 4,913.87 147 5,033.00 52
J-P16 4,911.76 194 5,031.48 52
J-P11 4,906.00 56 5,025.88 52
J-60 4,917.73 0 5,037.90 52
J-44 4,928.41 0 5,052.70 54
J-77 4,907.01 0 5,035.11 55
J-P30 4,903.32 959 5,031.44 55
J-P6 4,896.60 266 5,026.84 56
J-P34 4,916.33 291 5,048.10 57
J-59 4,902.96 0 5,038.27 59
J-P36 4,889.75 82 5,025.98 59
J-58 4,902.09 0 5,038.99 59
J-P33 4,911.43 185 5,048.81 59
J-P2 4,887.84 201 5,025.62 60
J-P31 4,904.92 99 5,044.66 60
J-P5 4,885.21 125 5,026.63 61
J-P25 4,886.59 56 5,033.11 63
J-P29 4,890.89 77 5,038.72 64
J-70 4,876.99 0 5,026.62 65
J-55 4,894.94 0 5,045.40 65
J-43 5,010.98 0 5,163.30 66
J-P32 4,885.90 256 5,039.23 66
J-P24 4,875.43 61 5,031.44 67
J-P9 4,871.68 104 5,028.20 68
J-56 4,887.32 0 5,044.08 68
J-P26 4,879.67 84 5,036.71 68
J-P8 4,870.42 119 5,027.48 68
J-P17 4,871.69 242 5,030.29 69
J-P20 4,871.25 94 5,031.07 69
J-P27 4,870.00 106 5,031.59 70
J-P28 4,873.39 50 5,035.00 70
J-48 4,869.27 0 5,031.05 70
J-57 4,877.33 0 5,042.17 71
J-85 4,863.74 0 5,028.99 71
J-80 4,860.27 0 5,028.59 73
J-79 4,861.23 0 5,030.16 73
J-P7 4,857.84 121 5,027.17 73
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Junction Label | Elevation (ft) | MHF Demand (gpm) | Hydraulic Grade (ft) | Pressure (psi)
J-P31 4,861.10 99 5,030.43 73
J-P19 4,858.22 207 5,028.18 74
J-P18 4,854.54 191 5,027.96 75
J-P23 4,856.25 71 5,031.05 76
J-63 4,858.33 0 5,033.72 76
J-P21 4,857.49 288 5,033.24 76
J-P22 4,847.95 76 5,030.56 79

Comparing Table 25 and Table 22, the high pressures reported for Phases 1-15 fed by the 0.75 MG tank
have been mitigated by this expanded system incorporating the demands at build out and the secondary
elevated storage tank.

Table 26 — Pipe Report for Pioneer at Buildout — MHF & Fire Flow Conditions

Pipe Velocity | Length Hazen- Headloss Headloss Gradient
Pipe label | Diameter (in) (ft/s) (ft) Williams C | (Friction) (ft) (Ft/ft)
P-111 20 0 10,537 150 0 0
P-103(1) 8 0.02 1,175 130 0 0
P-60 8 0.06 1,298 130 0 0
P-96 8 0.08 1,177 130 0.01 0
P-36(1) 8 0.17 714 130 0.02 0
P-27 20 0.26 2,564 130 0.04 0
P-28(1) 20 0.26 9,562 130 0.15 0
P-66(1) 8 0.27 590 130 0.03 0
P-66(2) 8 0.27 586 130 0.03 0
P-29 16 0.40 6,609 130 0.32 0
P-37 8 0.42 1,252 130 0.15 0
P-103(2) 8 0.53 1,449 130 0.26 0
P-90 8 0.65 1,179 130 0.31 0
P-102 8 0.68 1,255 130 0.36 0
P-97 8 0.68 740 130 0.22 0
P-95 8 0.73 1,209 130 0.4 0
P-80 8 0.73 1,487 130 0.49 0
P-105 8 0.74 1,261 130 0.42 0
P-55 8 0.76 1,364 130 0.48 0
P-64 8 0.86 1,236 130 0.55 0
P-86 8 0.88 464 130 0.21 0
P-79 8 0.88 1,158 130 0.54 0
P-35 8 0.88 1,163 130 0.54 0
P-104 8 0.88 685 130 0.32 0
P-78 8 0.89 1,230 130 0.58 0
P-65 8 0.94 1,220 130 0.64 0.001
P-84 8 0.96 742 130 0.4 0.001
P-67 8 0.96 743 130 0.4 0.001
P-63 8 0.98 1,403 130 0.79 0.001
P-85 8 0.99 713 130 0.41 0.001
P-93 8 1.00 1,341 130 0.79 0.001
P-68 8 1.02 808 130 0.5 0.001
P-81 8 1.05 1,384 130 0.89 0.001
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Pipe Velocity | Length Hazen- Headloss | Headloss Gradient
Pipe label | Diameter (in) (ft/s) (ft) Williams C | (Friction) (ft) (Ft/ft)
P-36(2) 8 1.05 975 130 0.63 0.001
P-38 8 1.05 1,829 130 1.19 0.001
P-61 8 1.07 1,307 130 0.88 0.001
P-48 20 1.08 1,747 130 0.40 0
P-77 8 1.09 1,238 130 0.85 0.001
P-71 8 1.09 966 130 0.67 0.001
P-76 8 1.19 1,365 130 1.11 0.001
P-82 8 1.21 2,375 130 1.99 0.001
P-75 8 1.22 1,851 130 1.58 0.001
P-89 8 1.31 739 130 0.72 0.001
P-62 8 1.32 2,635 130 2.60 0.001
P-74 8 1.38 829 130 0.89 0.001
P-94 8 1.39 1,254 130 1.36 0.001
P-53 8 1.41 1,507 130 1.67 0.001
P-47 20 1.51 859 130 0.37 0
P-101 8 1.60 525 130 0.74 0.001
P-99(2) 8 1.67 715 130 1.09 0.002
P-72 8 1.68 1,294 130 2.00 0.002
P-73 8 1.69 1,323 130 2.06 0.002
P-39 8 1.71 690 130 1.10 0.002
P-98 8 1.72 1,455 130 2.35 0.002
P-52 8 1.77 1,115 130 1.89 0.002
P-58 8 1.81 1,491 130 2.65 0.002
P-46 20 1.89 1,079 130 0.71 0.001
P-56 8 1.95 1,374 130 2.80 0.002
P-83 8 1.96 706 130 1.44 0.002
P-92 8 2.10 975 130 2.28 0.002
P-49 8 2.12 2,612 130 6.17 0.002
P-33(2) 8 2.23 660 130 1.72 0.003
P-51(2) 8 2.30 1,353 130 3.72 0.003
P-88 8 2.36 724 130 2.09 0.003
P-45 20 2.38 3,150 130 3.18 0.001
P-87 8 243 2,606 130 7.99 0.003
P-34 8 2.44 1,108 130 3.41 0.003
P-54 8 2.57 2,494 130 8.45 0.003
P-99(1) 8 2.61 1,292 130 4.50 0.003
P-69 8 2.63 637 130 2.25 0.004
P-91 8 2.69 1,747 130 6.43 0.004
P-59(2) 12 2.75 1,536 130 3.67 0.002
P-70 8 2.77 698 130 2.71 0.004
P-33(1) 8 2.77 648 130 2.52 0.004
P-51(1) 8 2.79 1,359 130 5.36 0.004
P-44 20 2.79 1,410 130 1.91 0.001
P-57 8 3.04 1,245 130 5.75 0.005
P-43 20 3.24 743 130 1.33 0.002
P-32(2) 14 3.31 1,923 130 5.43 0.003
P-40 8 3.40 863 130 4.92 0.006
P-59(1) 12 3.49 1,105 130 4.12 0.004
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Pipe Velocity | Length Hazen- Headloss | Headloss Gradient

Pipe label | Diameter (in) (ft/s) (ft) Williams C | (Friction) (ft) (Ft/ft)
P-32(1)(2) 14 3.52 1,091 130 3.44 0.003
P-42(2) 20 3.58 1,588 130 3.41 0.002
P-42(1) 20 3.77 1,651 130 3.90 0.002
P-31 24 4.02 2,251 130 4.84 0.002
P-32(1)(1) 14 4.13 1,086 130 4.60 0.004
P-112 24 4.37 234 150 0.45 0.002

As with the Phase 1-15 model, all the pipes still fall below the maximum velocity requirement of 5 ft/s with
this expanded system.

Table 27 - Fire Flow Report for Pioneer at Buildout

Fire Flow Fire Flow Fire Flow Pressure (Calculated
Junction/Hydrant Iterations (Needed) (gpm) | (Available) (gpm) Residual) (psi)
H-1 2 1,500 3,974 20
H-3 2 1,500 10,000 42
H-4 7 1,500 2,171 28
J-41 2 1,500 10,000 32
J-43 6 1,500 6,837 24
J-44 3 1,500 10,000 41
J-48 14 1,500 3,781 30
J-55 16 1,500 7,333 40
J-56 8 1,500 6,639 43
J-57 10 1,500 5,727 46
J-58 10 1,500 4,664 34
J-59 10 1,500 4,424 33
J-60 15 1,500 4,276 27
J-63 8 1,500 4,143 25
J-70 15 1,500 2,455 34
J-74 4 1,500 2,226 20
J-76 5 1,500 2,697 20
J-77 5 1,500 4,445 20
J-79 9 1,500 3,512 39
J-80 9 1,500 3,128 43
J-85 9 1,500 3,212 40
J-88 6 1,500 2,118 21
J-P2 7 1,500 2,172 26
J-P3 4 1,500 2,046 20
J-P4 4 1,500 2,279 20
J-P5 16 1,500 2,444 35
J-P6 14 1,500 2,560 30
J-P7 16 1,500 2,779 39
J-P8 9 1,500 2,784 40
J-P9 9 1,500 2,947 40
J-P10 4 1,500 1,858 20
J-P11 4 1,500 1,907 20
J-P12 7 1,500 2,770 21
J-P13 5 1,500 2,747 20
J-P14 4 1,500 2,650 20
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Fire Flow Fire Flow Fire Flow Pressure (Calculated
Junction/Hydrant Iterations (Needed) (gpm) | (Available) (gpm) Residual) (psi)
J-P15 7 1,500 4,079 21
J-P16 8 1,500 3,310 22
J-P17 9 1,500 3,383 38
J-P18 15 1,500 3,185 37
J-P19 16 1,500 3,180 38
J-P20 14 1,500 3,791 29
J-P21 8 1,500 4,091 30
J-P22 8 1,500 3,882 28
J-P23 9 1,500 3,852 40
J-P24 5 1,500 3,931 20
J-P25 7 1,500 4,481 22
J-P26 5 1,500 4,414 20
J-P27 8 1,500 4,052 26
J-P28 15 1,500 4,695 29
J-P29 4 1,500 3,426 20
J-P30 4 1,500 3,360 20
J-P31 9 1,500 3,558 42
J-P31 8 1,500 7,047 23
J-P32 11 1,500 5,755 31
J-P33 6 1,500 9,463 34
J-P34 7 1,500 8,670 20
J-P36 7 1,500 2,197 28

From Table 27, all the hydrants and junctions still meet the minimum fire flow requirements of 1500
GPM with this expanded system.

Section 5.0.5 — Hydraulic Models & System Layout
A schematic of the distribution system layout for Phases 1-15 is shown in the appendices.

A schematic of the expanded system as well as Keenesburg'’s distribution system can also be found in
the appendices.

Section 6.0 — Water Quality

As with any community such as Keenesburg which has a localized demand that transitions into more
rural customers, water quality will be a concern. This will also be the case for Pioneer Village. Being that
Keenesburg will produce water and convey it to the Village via a transmission main, there will be long
runs of pipe in the initial phase(s) with very little demand. We estimate a total of 35,000 linear feet of
pipeline will be required between the Village’s water storage tank at the Keenesburg blending station and
Pioneer’s Phase | in the northwest corner of Section 7. Assuming approximately 2,250 linear feet of 24-
inch and 34,890 linear feet of 20-inch would net approximately 585,500 gallons of potable water stored
within the main(s). To achieve our maximum recommended turnover of 48-hours, the residents along
County Road 55 and Pioneer Village would need to achieve an ADD of 292,750 gallons. Both on the
projected growth rate, Pioneer Village will not reach that use until Phase 6 is constructed. Given the
minimal use in the initial phases, we do recommend a minimal amount of flushing. Our team plans to
utilize any water flushed from the potable system to flush the sanitary sewer interceptor until sufficient
units are constructed to achieve the required 2 FPS required to self-clean.

To address the water quality issue, our team plans to construct a secondary chlorine monitoring and
injection system within the Village to ensure that lower limit of 0.2 mg/L of residual chlorine is maintained
systemwide immediately prior to consumption. The system that SSD has opted to install is the Accu-Tab
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Power Pro Chlorination unit. The unit will be installed in a 8'x8’ prefabricated metal building manufactured
by Shelter Works. Product information has been included in the appendices contained herein.

Section 7.0 — Phasing of Expenditures

The cost of improvements required as Pioneer Village and the Town of Keenesburg’s growth occurs over
the planning period are summarized throughout. In this section, our team will attempt to quantify the
specific timing of the expenditures required to develop each system. Our phasing is based upon the ADD
growth curve computed for each community and therefore the phasing of improvements should be
continually reassessed to compare the actual growth rates to those projected and adjustments made
accordingly.

Table 28 — Phasing of Expenditures

Year?!

Improvement

Cost

2023

In the initial phases of Pioneer Village, the largest capital investment expense will occur.
Pioneer Village will need to construct a 0.75 MG water storage tank at the Keenesburg
blending facility, the new potable distribution main from the tank to the point of
connection in Phase |, upgrade the Keenesburg Blending Facility header pipes and
install a secondary chlorination system.

$8,467,930

2031

In 2031, the combined ADD reaches 0.768 MGD (860 AF) or 97% of the Keenesburg
system’s capacity therefore an additional LFH well is required. With an additional 50
GPM, the production will increase to 0.881 MGD (987 AF). Keenesburg will also need to
construct additional storage 0.25 MGD to meet the 2031 ADD.

$544,000

2034

In 2034, the ADD will grow to 0.884 MGD (990 AF) exceeding the capacity developed in
2031. As such, an additional LFH well will be required to increase production to 560 GPM
(during 14.4-hour production). The capacity by this additional well will boost total daily
production to 0.967 MGD (1,083 AF) which will meet the ADD through 2036.

$544,000

2036

ADD will grow to 0.989 MGD in 2036 facilitating construction of the 8" LFH well to
increase production rates to 610 GPM or 1.054 MGD (1,181 AF).

$544,000

2038

Keenesburg will drill the final LFH Well to meet the full buildout production rate of 660
GPM (650 used throughout).

The Keenesburg system will also max out its LFH supply and therefore the Pioneer
Village gathering and blending system will need to come online. The Village will construct
a new 1,550 GPM Blending Facility, drill seven (7) new LFH wells, construct a gathering
system and a new 1.75 MG elevated water storage Tank.

$10,265,500

2045

The second Phase of the Pioneer Expansion will occur in 2045 and will target an ADD of
0.825 MGD (924 AF) of capacity to meet a demand of 0.735 MGD (823 AF). The plant
and tank will be initially constructed to meet the full buildout so this phased expansion will
include four (4) new LFH production wells and the second LFH backup well and
associated piping. Adjustments to the telemetry system will also be required in order to
feed more Lost Creek water from the 18-inch line. The expansion will serve Pioneer
through 2051.

$1,723,000

2051

In 2051, Pioneer will complete the Phase 3 expansion and bring the system up to the full
1.339 MGD (750 AF) production capacity allowed by its LFH supply. To complete the
building, Pioneer will construct the final six (6) LFH production wells. Pioneer Village will
also reach its appropriation of Lost Creek permissible with permitted Wells 1 through 11
and will need to drill and connect Wells 16 and 17. It is also assumed that the Town of
Keenesburg will transition some demands over to the elevated tank at their blending

$2,060,000

2 The Years shown are the years the improvements will need to be online and therefore actual costs will be
incurred in the prior year.
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facility and therefore a second PRV would be needed south of Town to mitigate
excessive pressures.

Continued on Next Page

Year | Improvement

Cost

2056

supplies.

In 2055, the Pioneer Village blending facility will meet it max capacity based upon its LFH
appropriation. To meet future demands, the Village has the option to 1) construct a
Reverse Osmosis Plant and produce potable water using Box Elder Creek water or 2)
acquire more LFH rights. Given the timeline and the aggressive growth rates for both
communities from 2023 through 2056, our team recommends the RO alternative be
implemented in order to provide a backup water source to the existing system and also
allow transition of the raw water dependence away from the non-renewable groundwater

$12,000,000

Total Estimate of Regional Improvements

$36,148,430

Section 8.0 — Conclusions

As our design proposal demonstrates throughout this Report, development of the infrastructure by both
the Town of Keenesburg and Pioneer Village to accommodate their full supplies of Laramie-Fox Hills
groundwater will generate sufficient potable water to support the projected growth of both communities
through Year 2055. In Year 2056, an additional supply in the form of Box Elder alluvial groundwater
treated via Reverse Osmosis will come online to address future development in Pioneer Village and also
transition some of Pioneer’s demand off of the Keenesburg System as the Town experiences growth.

To quantify the potable water production in terms of development capacity, the following table
summarizes Pioneer in terms of Phases with the number of units or acres (dependent upon land use)
and the Town of Keenesburg in terms of new water service taps superimposed on the infrastructure

capacity expansions:

Table 29 — Pioneer Village Development by Phased Water System Expansion(s)

Expansion | Year Description PV Development Phases PV Total Units
Phase 1 — 125 Units
» 1y Phase 2 — 242 Units
Potable 247/20" Phase 3 — 159 Units
Transmission Main, Phase 4 — 150 Units o
y 2023 0.75 MG elevated Phase 5 — 151 Units 1,562 Residential
Tank, KB Blending Ph . Units
Station Header ase 6 — 321 Units
Replacement Phase 7 — 146 Un!ts
Phase 8 — 143 Units
Phase 9 — 125 Units
Drill 6" LFH Well and Phase 10 — 136 Units 136 Residential Units
3 2031 | construct 0.25 MG of Phase 11 — 17.08 Acres of and 17.08 Acres of
additional Storage Commercial Commercial
4 2034 | Drill 7 LFH well pase 12— RIS 211 Residential Units
Drill 8" LFH well and Phase 14 — 44.94 Acres of
5 2036 construct remaining Commercial 78.96 Acres of
0.25 MG of additional Phase 15 — 34.02 Acres of Commercial
Storage Commercial
Drill 9t LFH Well, build Phase 16 — 234 Units 1 556 Residential
6 2038 Pioneer Blending Phase 17 — 292 Units ' Units
Facility, Construct 1.75 Phase 18 — 230 Units
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MG Water Storage

Phase 19 — 249 Units

Tank Phase 20 — 113 Units
Phase 21 — 347 Units
Phase 22 — 91 Units
Expansion | Year Description PV Development Phases PV Total Units
Phase 23 — 86 Units
Phase 24 — 74 Units
Phase 25 — 67 Units 508 Residential Units
. Phase 26 — 25.85 Acres of and
8 2045 | Dirill 4 new LFH Wells Commercial 25 85 Acres of
Phase 27 — 128 Units Commercial
Phase 28 — 60 Units
Phase 29 — 93 Units
Phase 30 — 1,156
) Phase 31 — 30.33 Acres of 1,651 Residential
9 2051 CO”Str“\‘;\t/f'lrl‘a' 6LFH Institutional Units and 30.33 Acres
elis Phase 32 — 272 of Institutional
Phase 33 — 223
Phase 35 — 88.65 Acres of
Industrial
Phase 36 — 25.06 Acres of
Develop Box Elder Industrial 173'5.7 Acres of
10 2056 Industrial and 9.74
Source Phase 37 —9.74 Acres of \
] Acres of Commercial
Commercial
Phase 38 — 59.86 Acres of
Industrial

Table 30 summarizes the unit and commercial growth rates allowable by the phased expansion of the
water system. Table 22 will similarly demonstrate the Keenesburg growth by Phase. It is important to
understand that we’ve estimated the Town’s growth based on residential taps or ERU’s since no
information was available to trend commercial growth versus residential. As such, we’ve estimated taps
based on 0.3 AF/Year (365 days x 3.5 Person/Unit x 76 Gal/Person/Day).

Table 30 — Town of Keenesburg ERU Growth vs Phased Water System Expansion(s)

Keenesburg Capacity

Additional ERU’s
Available to Town

Expansion | Year Description Growth beyond Pioneer
(Phase over Phase) resulting from
Expansion
Pota.ble 24 /20. Growth Rate in 2023 assumes
. Waterline, Blending Tap growth assumed
1, Pioneer i Town has 881 Taps for 2,370 s
2023 Facility Header per Town’s Water
Only persons per Town Water
Replacement, new Master Plan. Section 4.2 3 Master Plan
0.75 MG WST ’ o
2023 Town’s ADD .
1.a to addressed by Current A[;%zcgr?gv;%:rgr;iﬁé‘rz%g? n 225 ERU’s
2031 | Operational Capacity )
2031 Drill 6% LFH Well and
2 o construct 0.25 MG of ADD Growth from 301.8k in 98 ERU's
2034 additional Storage 2026 to 327.9k in 2034
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2034 .
. ADD Growth from 327.9K in
th ’
3 2(’[)%6 Drill 7 LFH well 2034 to 346.5k in 2036 70 ERU’s
Additional ERU’s
Keenesburg Capacity Available to Town
Expansion | Year Description Growth beyond Pioneer
(Phase over Phase) resulting from
Expansion
2036 Drill 8" LFH well and
4 o construct remaining ADD Growth from 346.5k in 74 ERU's
0.25 MG of additional 2036 to 366.2k in 2038
2038
Storage
2038
to o ath ADD Growth from 366.2kK in ,
S 2039 |  Drill 9" LFH Well 2038 to 376.4k in 2039 39 ERU's
2039 Build Pioneer Blending
6 to Facility, Drill 6 LFH ADD Growth from 376.4k to 255 ERU's
2045 Wells, Construct 1.5 444 3k in 2045
MG Storage
2045 ADD Growth from 444.3k in
7 to Drill 4 new LFH Wells 2045 to 524 3K in 2051 301 ERU’s
2051
o 291 | Constructfinal 6 LFH |  ADD Growth from 524.3k in —
2056 Wells and 2 LC Wells 2045 to 602.0k in 2056
o 2?5’6 Develop Box Elder | ADD Growth from 602.0k in 264 ERU's
2060 Source 2056 to 672.3k in 2060

As shown in Table 30, over the course of Pioneer’s Development, the Town of Keenesburg system will
accommodate an ADD growth of 242,000 GPD to 672,296 GPD in 2060, netting the Town of Keenesburg
an additional 1,618 ERU’s equating to 1,618 residential properties. Equated to population growth, the
capacity upgrade would serve 5,663 persons, an increase of 238% over the 2,370 individuals projected
in Year 2023 in Section 4.2.3 of the Town’s Water Master Plan.

As shown in the Tables on the previous two pages, our team feels confident that this Plan; and the
infrastructure proposed within it, is sufficient to address the projected growth rates for both the Town of
Keenesburg and Pioneer Village. Not only will this solution benefit Pioneer tremendously, but also the
Town of Keenesburg by providing infrastructure to maximize their water supplies while providing a
dramatic increase in revenue growth for systemwide operation, maintenance, and any planned
expansions in the future.

As shown in the Tables on the following Sheet, the Town of Keenesburg and Pioneer Village collectively
have sufficient supplies of Laramie-Fox Hills, Lost Creek and Box Elder water to address the demands
over the 38-year planning period. We have also summarized the phased “sharing” or
“acquisition/conveyance” of appropriations in Tables 31 and 32 on Pages 53 and 54.

Pioneer also has been designed with sufficient water sources in the Project’s water portfolio to address
a potential disaster. Should a significant drop in yield occur within either the Lost Creek or Laramie-Fox
Hills aquifers; or a disaster were to occur such as contamination, the Village (and Keenesburg if our
approach is utilized) would have access to Box Elder Creek and Arapahoe basin flows. Reverse Osmosis
treatment will be required on either back up source; however, the design and implementation of such a
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system is not un-achievable. Therefore, our team feels as though the proposed design has sufficient
redundancy to mitigate any future impacts should such a situation occur.

Our analysis of the potable distribution system also suggests that the proposed distribution system
improvements are sufficient to meet the required demands while factoring in constraints present in good
engineering design.
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Chart L ~ Laramie-Fox Hills Appropriation vs Utilization Summary
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Pioneer LFH Utilitization 55 | 99 147 172 236 258 279 299 317 341 370 388 412 614 642 696 742 750 750 750 750 750
mmmm Keenesburg LFH Utilization 156 201 231 260 290 348 377 405 430 458 474 495 520 554 582 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627
——Total LFH Utilization 156 201 231 260 290 348 377 405 430 458 474 495 520 554 582 627 682 726 774 799 863 885 906 926 944 968 997 1015 1039 1241 1269 1323 1369 1377 1377 1377 1377 1377
—— Keenesburg Appropriation 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7 660.7
—— Pioneer Appropriation 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750 750
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Laramie-Fox Hills Utilization Growth through Planning Period
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Chart M ~ Lost Creek Appropriation vs Utilization Summary
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=== Total Appropriation 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558 2558

Lost Creek Utilization Growth through Planning Period
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Table 31 — LFH Water Supply “Sharing” or “Acquisition/Conveyance” through 2060

Year Phase PV ADD LFH KB ADD LFH PV & KB ADD KB LFH serving
AF/Yr AF/Yr LFH AF/Yr PV (AF)

2023 1 21 136 156 21
2024 2 61 139 201 61
2025 3 88 143 231 88
2026 4 113 147 260 113
2027 5 138 151 290 138
2028 6 192 156 348 192
2029 7 217 160 377 217
2030 8 240 164 405 240
2031 9 261 169 430 261
2032 10* 284 174 458 284
2033 11 295 179 474 295
2034 12 312 184 495 312
2035 13 331 189 520 331
2036 14 360 194 554 360
2037 15 383 200 582 383
2038 16 422 205 627 422
2039 17 471 211 682 416
2040 18 509 217 726 410
2041 19 551 223 774 404
2042 20 570 229 799 398
2043 21 628 235 863 392
2044 22 643 242 885 385
2045 23 658 249 906 378
2046 24 670 256 926 371
2047 25 681 263 944 364
2048 26 698 270 968 357
2049 27 720 278 997 349
2050 28 730 286 1,015 341
2051 29 745 294 1,039 333
2052 30 939 302 1,241 325
2053 31 959 310 1,269 317
2054 32 1,004 319 1,323 308
2055 33 1,041 328 1,369 299
2056 34 1,100 337 1,437 290
2057 35 1,158 347 1,505 280
2058 36 1,175 356 1,531 271
2059 37 1,181 366 1,548 261
2060 38 1,221 377 1,597 250

If each system is developed in accordance with the plans outlined herein, then Pioneer Village
will utilize LFH groundwater gathered and treated by the Town of Keenesburg in the volumes
shown in Column 6 above. Pioneer’s Peak usage will be 422 AF in 2038 just prior to Keenesburg
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meeting their production capacity based upon their LFH supply and the Pioneer Village Blending

Station coming online.

Table 32 — LC Water Supply “Sharing” or “Acquisition/Conveyance” through 2060

Year | Phase | PVADDLC KB ADD LC PV & KB ADD | PV LC serving KB
AF/Yr AF/Yr LC AF/Yr (AF)
2023 1 21 136 156 0
2024 2 61 139 201 0
2025 3 88 143 231 4
2026 4 113 147 260 8
2027 5 138 151 290 12
2028 6 192 156 348 16
2029 7 217 160 377 20
2030 8 240 164 405 25
2031 9 261 169 430 29
2032 10* 284 174 458 34
2033 11 295 179 474 39
2034 12 312 184 495 44
2035 13 331 189 520 49
2036 14 360 194 554 54
2037 15 383 200 582 60
2038 16 422 205 627 65
2039 17 471 211 682 71
2040 18 509 217 726 77
2041 19 551 223 774 83
2042 20 570 229 799 89
2043 21 628 235 863 96
2044 22 643 242 885 102
2045 23 658 249 906 109
2046 24 670 256 926 116
2047 25 681 263 944 123
2048 26 698 270 968 131
2049 27 720 278 997 138
2050 28 730 286 1,015 146
2051 29 745 294 1,039 154
2052 30 939 302 1,241 162
2053 31 959 310 1,269 171
2054 32 1,004 319 1,323 179
2055 33 1,041 328 1,369 188
2056 34 1,100 337 1,437 198
2057 35 1,158 347 1,505 207
2058 36 1,175 356 1,531 217
2059 37 1,181 366 1,548 227
2060 38 1,221 377 1,597 237
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Conversely, as shown above, the Town of Keenesburg will utilize their full Lost Creek supply of
139.6 AF in 2024 and will need to acquire additional LC water totaling approximately 237 AF by
2060 to meet their ADD growth rate through 2060.
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Water Master Plan by FEI




Water Master Plan January 2019

3. SERVICE AREA & RAW WATER SUPPLY

3.1. SERVICE AREA

The Town maintains and operates a municipal potable water system providing service to residents and
businesses within their service area. The current service area boundary is shown on Figure 1 (See following
page). Water sources and water rights are summarized within this section but evaluation of the water rights
and future water sources are beyond the scope of this Master Plan.

Within the existing service area, the Town is expecting short term growth. Two separate developments are
expected to provide an additional 350 to 414 additional water taps within the next 3 to 5 years as build out
of these developments continue. The two planned developments are as follows: (1) a 350 lot development
located north of the Burlington Northern Santa Fe (BNSF) Railroad and east of North 1st Street, and (2) a
64 lot development located in the southwest portion of the service area, west of Cedar Street and south of
the BNSF Railroad. Additional intermittent growth is expected beyond these additions within the next 20
years; the existing service area will expand as necessary to accommodate the additional growth.

3.2. SUMMARY OF WATER RIGHTS

3.2.1. LARAMIE-FOX HILLS

In July 2002, TZA Consultants prepared a Water Supply Evaluation document (Appendix A) for the
Town discussing secured water rights and potential future water rights allocation. At that time,
based on overlying land, the Town maintained exclusive rights to pump a total of 221 AF/yr within
the Laramie-Fox Hills Aquifer.

The TZA Water Supply Evaluation noted an additional 247 AF/yr of water was also available within
the Laramie-Fox Hills Aquifer from Wells No. 21703-FP and 21704-FP; also known as the Roggen
Wells. The wells are approximately 7 miles from the Town’s boundary, but the Town does not
currently extract water from the Laramie-Fox Hills Aquifer via these specific wells.

In 2015, the Town submitted an application to the Colorado Ground Water Commission
(Commission) to determine additional water rights underlying 1,093 acres from additional overlying
land. A summary of the adjudicated Town water rights within the Laramie-Fox Hills Aquifer is
provided within the Colorado Ground Water Commissions Findings and Order (Determination No.
3174-BD); this document is included under Appendix B. Under the Commission’s findings, the Town
has been granted the following groundwater rights; total adjudicated water rights under the Order
is no more than 192.7 AF/yr of withdrawal over the four identified areas.

The total amount of water available to the Town within the Laramie-Fox Hills Aquifer is 660.7 AF/yr.

3.2.2. LOST CREEK DESIGNATED GROUND WATER BASIN

In 2007, the Town obtained water rights associated with Well Permit No. 31652-FP within the Lost
Creek Designated Ground Water Basin, which granted the Town 139.6 AF/yr of water rights within
Lost Creek Basin.

3.3. CURRENT UTILIZED WATER SOURCES

The Town currently uses six groundwater wells to extract water from aquifers within the Denver Basin.
Five wells extract water from the confined Laramie-Fox Hills Aquifer, which is the deepest aquifer within
the Denver Basin. A single additional well (Well No. 11) extracts water from the shallow alluvial Lost Creek
aquifer (Lost Creek) within the Lost Creek Designated Groundwater Basin. Permits for the wells listed below
are provided in Appendix C.
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Water Master Plan

January 2019

3.3.1.

LARAMIE-FOX HILLS GROUND WATER WELLS

The Laramie-Fox Hills Aquifer is the deepest aquifer in the Denver Basin and provides the major
source of raw water for the Town. The source water from the Laramie-Fox Hills Ground Water
Basin has been historically above primary and secondary maximum containment levels (MCL) for
fluoride and sodium. The following wells provide the Town source water from the Laramie-Fox Hills
Aquifer and details are summarized below:

Well No. 2:

1.

Permit Number: 58990F.

Annual Appropriation Volume: 32 acre-feet/year (AF/yr).
Maximum Pumping Rate: 50 gallons per minute (gpm).

Year Constructed: 1960.

Well No. 4:

Permit Number: 31587F.

Annual Appropriation Volume: 50 AF/yr.
Maximum Pumping Rate: 50 gpm.
Depth: 850 ft.

Year Constructed: 1966.

Well No. 5:

Permit Number: 23522F.

Annual Appropriation Volume: 60 AF/yr.
Maximum Pumping Rate: 150 gpm.
Depth: 700 ft.

Year Constructed: 1979.

Well No. 7:

Permit Number: 23850F.

Annual Appropriation Volume: 65 AF/yr.
Maximum Pumping Rate: 160 gpm.
Depth: 910 ft.

Year Constructed: 1979.

Well No. 12 (Weld County High School):

Permit Number: 3401F.

Annual Appropriation Volume: 10 AF/yr.
Maximum Pumping Rate: 50 gpm.
Depth: 726 ft.

Year Constructed: 1962.
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Water Master Plan January 2019

3.3.2. LOST CREEK AQUIFER GROUND WATER WELLS

The Lost Creek Aquifer is a shallow alluvial aquifer within the Lost Creek Basin and considered a
paleo-tributary channel of the South Platte River. Due to the historically high fluoride and sodium
levels within the Laramie-Fox Hills Aquifer, the Town uses the Lost Creek Aquifer water to blend
and assist in treating the Laramie-Fox Hills water. Lost Creek Aquifer water from Well No. 11 is
conveyed to the Well No. 7 site where it is blended with Laramie-Fox Hills water from Wells 2, 4,
5, and 7. As stated within the TZA Water Supply Evaluation, potential exists within the Lost Creek
Basin to store return flows from municipal use and offset the water extracted from the basin.

1. Well No. 11:
= Permit Number: 31652F.
= Annual Appropriation Volume: 139.6 AF/yr.
= Maximum Pumping Rate: 650 gpm.
= Depth: 94 ft.
»= Year Constructed: 1939.
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Water Master Plan January 2019

4. WATER SUPPLY REQUIREMENTS

4.1. POPULATION PROJECTIONS AND GROWTH AREAS

The Town’s population has grown significantly since the 1990s. The 1990 census recorded just over 500
people, with the Town’s population in 2017 was estimated to be 1,212 (source: United States Census
Bureau and State Demographer). Estimated growth since the 2010 census has slowed to approximately
1.5 percent. As previously mentioned in Section 1, most of the short-term planning and growth for the
Town is expected to be concentrated in the two areas within the existing service area. The two
developments are expected to provide an additional 360 to 410 residential water taps within the next 5
years.

4.1.1. 20-YEAR PLANNING PERIOD

The 20-year planning period extends into 2038. The Colorado State Demographer’s Office
estimates the population in Weld County to increase at a 3.3 percent rate until 2020, then reduce
to a 2.5 to 3.0 percent increase over the remaining 20-year projection. Due to the very strong
short-term growth planned for the next 5 years, the planning projections in this Section will utilize
the slower 3.0 percent growth rate for the remaining 15 years to match the State Demographer’s
Office estimates.

With the additional 410 taps planned within the next 5 years, and assuming 2.7 persons per tap,
the Town’s population is expected to increase 10 percent in each of the next 5 years to
approximately 2,370 people by 2023. Figure 2 depicts both the historic and projected population
for the Town. United States Census Bureau data is included for the four previous U.S. Census cycles
(1980, 1990, 2000, and 2010). Colorado State Demographer estimates are included for the years
between US census cycles. The predicted future population projections are based upon the short-
term increase until 2023, then assumes the slower 3.0 percent growth rate to 2038.

Figure 2. Town of Keenesburg Historical and Predicted Future Population
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Water Master Plan January 2019

4.2, HISTORICAL WATER USE

4.2,1. TOTAL SOURCE WATER DEMAND

The average monthly source water demand (2014 — 2017) from the groundwater sources is shown
in Figure 3. Average annual source water demand is shown in Figure 4.

Figure 3. Average Monthly Source Water Demand (2014 — 2017)
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Figure 4. Average Annual Source Water Demand (2014 — 2017)
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Water Master Plan January 2019

4.2,2. ANNUAL WATER CONSUMPTION

As expected, a notable difference exists between the average water demand during the summer
and winter months due to no irrigation during the winter. During the previous four years, the
average daily use during winter months (November through February) is approximately 0.10 MGD.
The summer months average demand is 0.21 MGD for June and July. Figure 5 shows the average
day demand (ADD) and maximum day demand (MDD) for each month; data shown is the average
for 2014 through June of 2018. Note, Town records for bulk water storage were compiled on a
monthly basis; daily records are not available. Average daily bulk water storage in Figures 5 and 6
are estimated by monthly totals divided by number of days in the month.

Figure 5. Average Daily Water Demands per Month (January 2014 — June 2018)

400,000
2 350,000
e
= 300,000
s
g250,000
9 200,000
>
& 150,000
(O]
& 100,000
[
Z 50,000
/
0
T ¢ 5§ & 5§ § E fz £ §8 § ¢
c = = = < o c — o o
] c o S ] o ]
2 g 7 A 3 o 3 2
2 53 = 3 S
Month @ o @

Average Day Demand
Maximum Day Demand
Minimum Day Demand
Bulk Water

Figure 6. Average Bulk Water Stored per Month (January 2014 — June 2018)
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Water Master Plan January 2019

The maximum daily demand for each year is typically experienced during June or July. Over the
previous four years, the MDD usage has averaged 0.34 MGD (Figure 7) in the summer months.
This data includes bulk water.

Figure 7. Annual Maximum Day Demand
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4.2,3. HISTORICAL CONNECTIONS

Historical population data and future growth predictions are summarized above. Below, Table 1
summarizes the current and predicted nhumber of service taps in relation to population estimates;
the number of billed accounts reflects the number of billed meters in 2017, which correlates with
the Demographers estimate of 2017 population. The existing ratio between population to billed
accounts is 2.69, which is slightly higher than the national average of 2.5. The 2038 prediction
uses the national average to predict future service connections.

Table 1. Population and Billed Accounts Prediction

Existing Future Future
Description Service Area Service Area | Service Area
(2018) (2023) (2038)
Population 1,212 2,370 3,688
Billed Accounts 451 881 1,371

4.2.4. PER CAPITA WATER USAGE

The annual average usage (consumption exclusive of bulk water) per capita from 2014 to May of
2018 (Figure 8) indicates approximately 102 gallons per capita per day (gpcd). The winter months
(October through April) show a long-term average of 72 gpcd, while the summer months (May
through September) reveal an average consumption rate of 147 gpcd. In August 2015, the Town
recorded a total water use high of 7,342,400 gallons; equaling a maximum average annual use of
200 gpcd for the month.
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Figure 8. Average Daily Demand per Capita
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4.3. WATER DEMAND PEAKING FACTORS

Peaking factors and average demand calculations provide a means to estimate future water usage based
on projected population growth. Average demand per capita is projected to be fairly consistent with time,
allowing estimation of future water use as a linear relation to population growth. Average daily demand is
then used to calculate MDD and peak hour demand (PHD) by the application of peaking factors. These
factors are multipliers used to adjust ADD and provide estimates of MDD or PHD flow rates. The peaking
factors are best developed for each system based on recorded water usage rates. For this study, peaking
factors have been developed using records spanning from 2014 to early 2018.

The average ADD during the study years is 0.122 MGD (exclusive of bulk water). Due to the lack of daily
records for bulk water, the MDD peaking factor was derived by taking the actual MDD divided by the actual
ADD, both inclusive of bulk water. The average maximum month usage during the period (MDD) is 0.339
MGD, with an ADD, inclusive of bulk water, of 0.139 MGD. This reveals an MDD:ADD peaking factor of 2.5.
Published studies show a national range of 1.5 to 3.0 for MDD peaking factors. MDD usage is the standard
engineering reference for sizing water treatment plants; sizing implications will be discussed in Section 7.

Peak hour demands are more difficult to quantify than ADD or MDD usage; the latter two can be directly
measured through water plant production, while the former would require extensive monitoring throughout
the distribution system. PHD consumption rate is commonly used to determine minimum sizing of
distribution system components. The Town does not currently have a monitoring program that would
accurately quantify the PHD. Published literature indicates the ratio of PHD/ADD ranging from 2.5 to 5.0.
Thus, for the purposes of this Master Plan, a PHD of 4.0 is assumed. Table 2 summarizes the peaking
factors determined for the Town's water system.

Table 2. Summary of Peaking Factors

Description Peak Factor
Average Daily Demand (ADD) 1.0
Maximum Daily Demand (MDD) 2.5
Peak Hour Demand (PHD) 4.0

(1) Historic data not available. Assumed 4.0 typical
PHD:ADD value for small communities

4.4, PROJECTED FUTURE WATER DEMAND

Future water demand predictions combine the demand data and peaking factor estimates with estimates
of future population growth. Future water demand predictions are useful for planning infrastructure growth
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to maintain dependable water service. The population estimate for 2018 shows 1,260 persons in the service
area. The population is predicted to increase to 3,688 persons by 2038. Figure 9 presents the measured
and estimated ADD usage through the planning period; the 2038 ADD is predicted to be 0.38 MGD.

Figure 9. Estimated Average Daily Demand
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The measured MDD has varied between 0.327 and 0.359 MGD over the previous four years. By using the
anticipated growth rate and the 2.5 MDD peaking factor, the estimated MDD in 2038 is 0.941 MGD. Figure
10 presents the measured and predicted MDD usage during the 20-year planning period. The MDD
predictions utilize the factor developed in Section 4.3 and the ADD estimate presented above.

Figure 10. Estimated Maximum Daily Demand
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A summary of the water system demands is provided below in Table 3.

Table 3. Projected Water Distribution Demand Summan
. Future Future
Description Ser(\ggelgA)rea Service Area | Service Area
(2023) (2038)
Average Daily Demand (ADD, 102 gpcd) 0.151 MGD 0.242 MGD 0.377 MGD
Winter Average Daily Demand (72 gpcd) 0.107 MGD 0.171 MGD 0.266 MGD
Summer Average Daily Demand (147 gpcd) 0.218 MGD 0.348 MGD 0.543 MGD
Maximum Daily Demand (MDD, 2.5 ADD) 0.378 MGD 0.604 MGD 0.941 MGD
Peak Hour Demand (PHD, 4.0 ADD)(% 420 gpm 671 gpm 1,045 gpm

(1) Historic data not available. Assumed 4.0 typical PHD:ADD value for small communities.
(2) All data inclusive of bulk water storage demand.
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5. TREATMENT, STORAGE, AND DISTRIBUTION

The Town’s source and potable water system consists of raw water supply wells, well chlorination, and a
primary blending and chlorination system at the Well No. 7 site, multiple storage facilities, and a booster
system. These locations are shown on Figure 11 (see following page). The following section reviews the
Town's water quality regulations, treatment system, available storage, and distribution system.

5.1. WATER QUALITY REGULATIONS

As medical knowledge and technological capability change, so does our understanding of pathogens and
the ability to prevent harm; the EPA continues to develop new regulations to address drinking water quality.
The following sections discuss the applicable portions of the Federal Safe Drinking Water Act (SDWA); each
of the listed rules will be summarized below:

»= Groundwater Treatment Rule.

= Stage 1 and Stage 2 Disinfectant and Disinfection By-Products Rules.
= Lead and Copper Rule.

= Total Coliform Rule.

5.1.1. GROUNDWATER TREATMENT RULE

The Town'’s source water supply is from groundwater wells. This rule requires systems using
groundwater to comply with the following requirements:

= Systems serving fewer than 10,000 persons must achieve a 4-Log virus inactivation.

5.1.2. STAGE 1 AND STAGE 2 DISINFECTANT AND DISINFECTION BY-PRODUCTS
RULES

The Disinfectant and Disinfection By-Products (DBP) Rules were implemented in two stages
beginning in 1998. The Stage 1 and Stage 2 DBP Rules provide protection of public health through
the regulation of disinfection by-products (DBP). Long-term risks (associated with chronic
exposure) are managed by providing treatment to reduce the potential of forming DBPs.

Stage 1 was promulgated in December 1998 and supersedes the 1979 regulations regarding total
trihalomethanes (TTHM). Maximum contaminant levels (MCL) for DBP concentrations were
established for specific disinfection by-products including individual trihalomethanes (THM),
haloacetic acids (HAA), chlorite and bromate. In addition, maximum residual disinfectant levels
(MRDL) were established for chlorine, chlorine dioxide, and chloramines.

Stage 2 was promulgated in January 2006 and builds upon the requirements of the Stage 1 Rule.
The main requirements of the Stage 2 Rule are increased monitoring of THM and HAA at specific
locations within the distribution system. Compliance with the Stage 2 Rule requires completion of
a distribution system evaluation and establishment of standard sampling sites at representative
locations throughout the system. For systems serving fewer than 50,000 persons, both the LT2
and Stage 2 Rule monitoring requirements became effective in October 2013.

5.1.3. LEAD AND COPPER RULE

The Lead and Copper Rule requires water suppliers to monitor lead and copper concentrations at
customer taps and to control corrosion in the distribution system if necessary. Several models (i.e.
Langlier Index) have been developed to evaluate water for its tendency to be a scale forming
corrosive. In general, scale forming waters are not associated with lead and copper issues;
however, corrosive waters do tend to cause elevated levels of lead and copper. Treatment
techniques are typically used to maintain finished water pH above levels that are considered
corrosive. Such techniques may include the addition of a basic chemical to finished water to prevent
corrosive water leaching of lead and copper into customers’ piping.
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5.2,

5.1.4. TOTAL COLIFORM RULE

The Total Coliform Rule established a maximum contaminant level goal (MCLG) of zero for total
coliform, which are considered representative of the bacteria population within the distribution
system. Total coliform is used as a gross surrogate for evaluating overall treatment effectiveness.
Compliance with this rule requires regular testing at various points around the distribution system.

SOURCE WATER TREATMENT

5.2.1. WELL NO. 7 TREATMENT SYSTEM

The Town’s primary raw water treatment and storage system is located at the Well No. 7 site. As
identified on Figure 11, the site is located outside and southwest of the Town’s service area. The
site consists of the Well No. 7 well head, two at-grade bolted steel storage tanks, and a treatment
building.

As discussed previously, the entirety of the Town'’s source water is drawn from groundwater wells.
Water from the Laramie-Fox Hills Aquifer is extracted from Wells No. 2, 4, and 5; then conveyed
to the Well No. 7 site via 8-inch pipe for treatment. At the Well No. 7 site, water is also extracted
from the Laramie-Fox Hills Aquifer via Well No. 7. In efforts to reduce contaminant concentrations
(namely fluoride and sodium) from the Laramie-Fox Hills source water, Laramie-Fox Hills water is
conveyed into the treatment building where it is blended with source water from the Lost Creek
via Well No. 11.

Prior to blending, each water source is metered. The metering determines the required dose of
sodium hypochlorite for disinfection, as well as, determines the amount of blending required. After
metering, and prior to blending, sodium hypochlorite is injected into each respective well source
header pipe. Chlorinated water is then conveyed into on-site storage where final disinfection from
contact time is achieved. The disinfection process is discussed in more detail below.

5.2.2. BLENDING

Raw water from the Laramie-Fox Hills Aquifer and Lost Creek Aquifer enter the treatment building
via independently metered supply pipelines. The individual metering determines the blending rate
to provide initial treatment of the Laramie-Fox Hills Aquifer water. The blending is achieved by
regulation of water via an automatic electric operated butterfly valve on the Lost Creek supply line.

5.2.3. DISINFECTION

Sodium hypochlorite is the primary (residual) disinfectant for the Well No. 7 treatment system. As
raw water enters the treatment building and is pushed through the blending header, it is injected
with sodium hypochlorite before entering the storage tanks for the required contact time. The rate
of hypochlorite injection is flow paced to the measured flow for each respective raw water supply
line. The chlorine dosing equipment is provided by peristaltic metering pumps. The sodium
hypochlorite is stored within a single 1,500 gallon container recessed within a concrete secondary
containment area. Disinfection (viral inactivation) with chlorine is dependent on concentration and
contact time. The contact time required is achieved in the downstream on-site storage tanks.

There are no mechanical means of baffling within the storage tanks, thus the baffling factor used
for the contact time calculation is 0.1. The available storage for contact time is included in both
on-site tanks, and at worst-case, assumed each tank is half full. Thus, the available storage for
contact time to approximately 250,000 gallons. At 2019 demands, the log credits potentially
achieved by the storage tanks are shown in Table 4 (using peak hour flow, a pH of 8.0, and residual
of 1.0 mg/L). At the end of the planning period, using a peak hour flow of 1,045 gpm, 8 log credits
can be achieved. A minimum credit of 4 log inactivation and removal is required by regulation.
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Table 4 lists the total disinfection (inactivation) achieved by each treatment process used for

calculating the overall disinfection.

Table 4. Summary of Overall Disinfection Required and Achieved
2019 2038
Description Demand Demand
Virus Credits | Virus Credits
Peak Hour Flow (gpm) 420 1045
Log Credits Required 4 4
Total log credits achieved (removal and inactivation) 20 8

(1) Assumed pH of 8.0.

(2) Assumed chlorine residual concentration of 1.0 mg/L.
(3) Assumed 250,000 gallons available for contact volume.
(4) Baffle factor of 0.1.

5.2.4. WELL NO. 12 (WELD COUNTY HIGH SCHOOL)

Additional source water is extracted from the Laramie-Fox Hills Aquifer via Well No. 12, located
adjacent to the Weld County High School. The Well No. 12 site contains its own sodium hypochlorite
injection, storage, and residual monitoring system. The sodium hypochlorite treatment and residual
monitoring system is installed within the base of a 25,000 gallon composite steel water storage
tank. Water stored within this storage tank is connected to the Town’s distribution system and
available for consumption.

5.3. STORAGE FACILITIES

There are four active potable water storage tanks that serve the Town; providing a total storage capacity
of 725,000 gallons.

Table 5. Finished Water Storage Capacity
Finished Water Storage Tank Total Capacity (gal)
Town Water Town Welded Steel Tank 200,000
Well No. 7 Welded Steel Tank (restoration 2018) 250,000
Well No. 7 Bolted Steel Tank (constructed 2016) 250,000
Weld Central High School Elevated Welded Steel Tank(¥ 25,000
Total Available Storage Capacity 725,000

At the Well No. 7 site, two 250,000 gallon bolted steel water storage tanks provide the primary potable
water storage for the Town. The older of the two tanks (construction date unknown) is an at-grade bolted
steel storage tank (epoxy coated) which recently underwent restorative repair work in 2018. During the
Town's previous water system evaluation, it was determined that the Town needed additional storage
capacity. In 2016, a second 250,000 gallon at-grade bolted steel storage tank (glass fused to steel) was
constructed adjacent to the existing tank.

An additional water storage and booster pump site is located within the Town'’s northwest portion of the
service area adjacent to North Cedar Street and Pippin Lane. This site contains a steel water storage tank
with 200,000 gallons of available storage.

The smallest storage tank is located at the Weld County High School. This elevated composite style steel
tank provides an additional 25,000 gallons of water.
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5.4. PUMP STATION

The northwest tank site includes a pump station used to boost pressures to the northern portions of the
Town's service area. Two Aurora end suction pumps are enclosed within a small masonry block building.
Each pump has a nameplate horsepower of 20 hp and rated duty point of 300 gpm at 106 feet of total
dynamic head. In 2017, a throttling device was installed to assist in maintaining pressures and to reduce
the start/stop cycles of the pumps.

5.5. DISTRIBUTION SYSTEM

The Town currently has approximately 7 miles of water distribution lines that supply potable drinking water
to the Town’s residents. The distribution system is organized by separate pressure zones. The pressure
zones are separated by a single booster pump station providing additional pressure in the northern portion
of the service area.

5.5.1. PIPELINES

Buried pipeline materials vary within the Town depending on the installation timeframe. Preferred
materials for pipe have changed over time; with some older areas still containing AC distribution
pipe. Most of the pipe, and the currently preferred pipe material, is polyvinyl chloride (PVC). Pipe
sizes generally range from 4 inch to 12 inch; with 6 and 8 inch being the most common sizes
throughout the distribution system.
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6. WATER SYSTEM ANALYSIS

The following water system analysis utilizes the information presented in the previous sections. The existing
systems were discussed in Section 4. Current and predicted potable water supply requirements are
reviewed in Section 5. All analyses presented below are the result of the cumulative understanding
developed through the previous sections of this Master Plan.

6.1. WATER SUPPLY ANALYSIS

Section 3 identified the different water sources that encompass the Town’s water rights appropriation.
Table 6 summarizes the total water rights appropriation and Table 7 summarizes the individual adjudication
permitted for each well source.

Table 6. Annual Water Rights Appropriation and Use Summary (Average 2014 — 2017)

Average % of
Aquifer Aquifer Annual A roo riation Net Remaining
q Appropriation Historic Use PP Uspe d Appropriation
(2014 — 2017)
Laramie-Fox 660.7 AF 90.3 AF 14% 570.4 AF
Hills (215.3 MG) (29.5 MG) (185.8 MG)
Lost Creek 139.6 AF 64.7 AF 47% 74.9 AF
Aquifer (45.5 MG) (21.1 MG) (24.4 MG)
800.3 AF 155 AF 645.3 AF
Total 20Y%
otals (260.8 MG) (50.6 MG) 0% (210.2 MG)

Table 7. Annual Well Adjudication and Use Summary (Average 2014 — 2017)

) W_eII ) Ave_rage_AnnuaI ) %_ of ) Net Remaining
Well No. Ad]udu_:atlon Historic Use Adjudication Adjudication
(Permitted) (2014 - 2017) Used
Laramie-Fox Hills Aquifer (660.7 AF / 215.3 MG Total Water Rights)
Well 2 10.4 MG 5.0 MG 48% 5.4 MG
Well 4 19.6 MG 4.2 MG 22% 15.4 MG
Well 5 16.3 MG 13.4 MG 82% 2.9 MG
Well 7 21.2 MG 5.6 MG 26% 15.6 MG
Well 12 3.3 MG 1.3 MG 40% 2.0 MG
Total 70.8 MG 29.5 MG 42% 41.3 MG
Lost Creek Aquifer (139.6 AF / 45.5 MG Total Water Rights)
Well 11 45.5 MG 21.1 MG 47% 24.4 MG
Total 45.5 MG 21.1 MG 47% 24.4 MG

Tables 6 and 7 show the Town has adequate water rights to meet the total raw water demand throughout
the 20-year planning period. Currently, if any of the wells within the Laramie-Fox Hills Aquifer dry up, the
other wells have enough combined adjudication and capacity to supplement. Figure 12 compares the total
annual water supply appropriation with the future estimates annual average raw water use.
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Figure 12, Annual Water Supply Appropriation
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Total Annual Water Rights Appropriation = 260.8 MG / 800.3 AF
Laramie-Fox Hills Annual Water Rights Appropriation = 215.3 MG / 660.7 AF
Lost Creek Annual Water Rights Appropriation = 45.5 MG / 139.6 AF

6.2. TREATMENT CAPACITY ANALYSIS

6.2.1. BLENDING CAPACITY

As previously discussed, the Town requires continuous draw from the Lost Creek Aquifer as the water is
required for blending treatment of the Laramie-Fox Hills Aquifer water. Without the Lost Creek water supply,
the Town would require additional treatment systems to reduce high sodium and fluoride concentrations.
Historically, the Town has blended at a volume of approximately 42 percent of Lost Creek water to the total
volume of raw water used (or 3 parts Lost Creek to 4 parts Laramie-Fox Hills). Figure 13 shows that at the
current blending rate, the Town will require an additional blending source or alternate treatment by year
2030. If blending is increased to 50 percent (1 part Lost Creek to 1 part Laramie-Fox Hills), the milestone
year is closer to 2024.

Figure 13. Blending Capacity Analysis with Lost Creek Supply
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Lost Creek 42% Blend (Historic Rate - 3 part LC to 4 part LFH)
Lost Creek 33% Blend (1 part LC to 2 part LFH)
Lost Creek 50% Blend (1 part LC to 1 part LFH)
Lost Creek 66% Blend (2 part LC to 1 part LFH)
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6.2.2. SODIUM HYPOCHLORITE DISINFECTION

The Well No. 7 site is the primary treatment site where disinfection occurs via sodium hypochlorite
injection and contact time within onsite storage. This treatment system has historically treated and
provided 0.129 MGD of potable water while using approximately 287 gallons of sodium hypochlorite
per month and 9.6 gallons per day. Thus, the 1,500 gallon storage tank currently provides about
155 days or just over 5 months of storage. At the future ADD of 0.377 MGD (year 2038) and using
similar dosing rate, approximately 28 gallons of sodium hypochlorite will be consumed per day;
resulting in 54 days of storage.

6.3. STORAGE CAPACITY ANALYSIS

The Town currently has a total storage capacity of 0.725 MG within its service area. As stated within the
CDPHE Design Criteria for Potable Water Systems, the minimum design factor for sizing storage
requirements (not including fire flow needs) is to provide the direct potable ADD as the minimum
equalization storage capacity. Based on this criterion and the growth projections, the future direct potable
use storage requirement by year 2038 is 0.377 MGD. By combining the ADD volume with an assumed fire
suppression volume of 0.180 MG (1,500 gallons per minute for 2 hours), a total storage volume required
within the direct service area is 0.577 MGD. Therefore, the existing 0.725 MG storage capacity is projected
to be adequate throughout the 20-year planning period.

The average MDD for the past four study years was 0.321 MGD. The Town currently has just over two days
of storage capacity under MDD conditions. Using the projected growth rates, it is expected the Town will
have less than a day of MDD storage as the year 2030 approaches (Figure 10).

6.4. DISTRIBUTION SYSTEM ANALYSIS

Distribution system analysis relating to condition and capacity evaluation are beyond the scope of this
Master Plan. However, it is known that distribution system contains sections of older 4, 6, and 10 inch AC
pipe that are aged and deteriorating. The Town has reported the sections of 4 inch pipe have deteriorated
at the highest rate and should be the highest priority for replacement.

Table 8. Estimated Lengths of Asbestos-Cement (AC) Distribution Pipe in Use

Pipe Size Length (ft)
4 inch 1,620
6 inch 16,475
10 inch 1,080
Total 19,175

APAI recommends a hydraulic and capacity analysis be performed for pipe replacement as future demands
will lead to higher velocities and higher head losses in the distribution system.

6.4.1. TELEMETRY INFRASTRUCTURE

The distribution system utilizes a radio-based telemetry system to control the wells based on
storage tank levels. A MTU polls each site and provides start/stop commands to the wells running
on automatic. Well status, faults, runtime, and other process parameters, such as storage tank
levels, are collected from the MTU and stored in a Human Machine Interface (HMI). Operators can
change operating setpoints, as well as, view operating conditions through the HMI or via remote
access from their phones or tablets.

The HMI has been recently upgraded; however, there is no software support agreement in place.
APAI recommends the Town purchase a software support agreement from the HMI software
company to ensure that new releases of the software can be installed and to ensure compatibility
with new versions of the Microsoft operating system. The cost for an annual support contract is
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approximately $700 per year.

In addition, the MTU is antiquated as the programmable logic controller (PLC) and main radios are
obsolete and no longer available from the manufacturer. The Town should budget to replace the
MTU components before the unit fails to avoid manual operation of the SCADA system while a new
MTU is procured and configured. A new MTU could be furnished for $25,000. Many of the radios
at the remote sites are also obsolete but can be replaced over time. A shelf spare radio could be
procured to minimize the downtime occurring from failure at a single site, and once utilized, another
shelf spare would be purchased to backup the rest of the remote sites. The cost for a replacement
serial radio is approximately $2,000.
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Pioneer Village
Water/Wastewater Demand Estimate

Wastewater Flows

Potable Water Demand Estimate Irrigation Water Demands Resid en | Uses — C_ ical Uses — Summary (Cumulative MGD)
Sections 7 & 8 P WATER P WATER P Water (ADD) P WATER (ADD) IRR WATER IRR WATER IRR WATER ADD IRR Water Res Flow Total ADF Comm Flow Total ADF Peaking Factor Peaking Factor Peak WW Flow Peak WW Flow  Cumulative Flows
Land Use Phase Units/Acres  ADD (Gallons) MDD (Gallons) Cumulative (Gal) Cumulative (MGD) ADD (Gallons) MDD (G: ) CL lative (Gal) (Cu lative) (MGD) | Person/DU (GPD/Person) Res (GPD) (GPD/Acre) Com (GPD) (Calculated)  (User Defined) (GPD) (MGD) (GPD) (MGD) Irrigation Potable Wastewater
Residential 1 125 33,250 49,875 33,250 0.033 4,099 6,149 4,099 0.004 3.5 76 33,250 6.25 25 83,125 0.083 83,125 0.083 0.004 0.033 0.083
2 242 64,372 96,558 97,622 0.098 7,936 11,904 12,035 0.012 3.5 76 64,372 5.60 2.5 160,930 0.161 244,055 0.244 0.012 0.098 0.244
3 159 42,294 63,441 139,916 0.140 5,214 7,821 17,249 0.017 3.5 76 42,294 6.01 25 105,735 0.106 349,790 0.350 0.017 0.140 0.350
4 150 39,900 59,850 179,816 0.180 4,919 7,379 22,168 0.022 3.5 76 39,900 6.06 2.5 99,750 0.100 449,540 0.450 0.022 0.180 0.450
5 151 40,166 60,249 219,982 0.220 4,952 7,428 27,120 0.027 3.5 76 40,166 6.06 25 100,415 0.100 549,955 0.550 0.027 0.220 0.550
6 321 85,386 128,079 305,368 0.305 10,527 15,790 37,647 0.038 3.5 76 85,386 5.34 2.5 213,465 0.213 763,420 0.763 0.038 0.305 0.763
7 146 38,836 58,254 344,204 0.344 4,788 7,182 42,435 0.042 3.5 76 38,836 6.09 25 97,090 0.097 860,510 0.861 0.042 0.344 0.861
8 143 38,038 57,057 382,242 0.382 4,689 7,034 47,124 0.047 3.5 76 38,038 6.11 2.5 95,095 0.095 955,605 0.956 0.047 0.382 0.956
5974 9 125 33,250 49,875 415,492 0.415 4,099 6,149 51,223 0.051 3.5 76 33,250 6.25 25 83,125 0.083 1,038,730 1.039 0.051 0.415 1.039
10 136 36,176 54,264 451,668 0.452 4,460 6,690 55,683 0.056 3.5 76 36,176 6.17 2.5 90,440 0.090 1,129,170 1.129 0.056 0.452 1.129
Commerical 11 17.08 12,468 18,703 464,136 0.464 7,625 11,437 63,308 0.063 600 10,248 7.62 3 30,744 0.031 1,159,914 1.160 0.063 0.464 1.160
12 98 26,068 39,102 490,204 0.490 3,214 4,821 66,521 0.067 3.5 76 26,068 6.51 2.5 65,170 0.065 1,225,084 1.225 0.067 0.490 1.225
13 113 30,058 45,087 520,262 0.520 3,706 5,558 70,227 0.070 3.5 76 30,058 6.36 25 75,145 0.075 1,300,229 1.300 0.070 0.520 1.300
Commerical 14 44.94 32,806 49,209 553,069 0.553 20,061 30,092 90,288 0.090 600 26,964 6.48 3 80,892 0.081 1,381,121 1.381 0.090 0.553 1.381
Commerical 15 34.02 24,835 37,252 577,903 0.578 15,187 22,780 105,475 0.105 600 20,412 6.79 3 61,236 0.061 1,442,357 1.442 0.105 0.578 1.442
16 234 62,244 93,366 640,147 0.640 7,674 11,510 113,148 0.113 3.5 76 62,244 5.63 2.5 155,610 0.156 1,597,967 1.598 0.113 0.640 1.598
17 292 77,672 116,508 717,819 0.718 9,576 14,364 122,724 0.123 3.5 76 77,672 5.42 25 194,180 0.194 1,792,147 1.792 0.123 0.718 1.792
18 230 61,180 91,770 778,999 0.779 7,542 11,314 130,267 0.130 3.5 76 61,180 5.64 2.5 152,950 0.153 1,945,097 1.945 0.130 0.779 1.945
19 249 66,234 99,351 845,233 0.845 8,166 12,248 138,432 0.138 3.5 76 66,234 15 25 165,585 0.166 2,110,682 2.111 0.138 0.845 2111
20 113 30,058 45,087 875,291 0.875 3,706 5,558 142,138 0.142 3.5 76 30,058 6.36 2.5 75,145 0.075 2,185,827 2.186 0.142 0.875 2.186
21 347 92,302 138,453 967,593 0.968 11,379 17,069 153,517 0.154 3.5 76 92,302 5.27 25 230,755 0.231 2,416,582 2417 0.154 0.968 2417
22 91 24,206 36,309 991,799 0.992 2,984 4,476 156,501 0.157 3.5 76 24,206 6.60 2.5 60,515 0.061 2,477,097 2477 0.157 0.992 2.477
23 86 22,876 34,314 1,014,675 1.015 2,820 4,230 159,322 0.159 3.5 76 22,876 6.66 25 57,190 0.057 2,534,287 2.534 0.159 1.015 2534
24 74 19,684 29,526 1,034,359 1.034 2,427 3,640 161,748 0.162 3.5 76 19,684 6.83 2.5 49,210 0.049 2,583,497 2.583 0.162 1.034 2.583
25 67 17,822 26,733 1,052,181 1.052 2,197 3,296 163,945 0.164 3.5 76 17,822 6.94 25 44,555 0.045 2,628,9?2 2.628 0.164 1.052 2.628
Commerical 26 25.85 18,871 28,306 1,071,052 1.071 11,539 17,309 175,485 0.175 600 15,510 7.11 3 46,530 0.047 2,674,582 2.675 0.175 1.071 2.675
27 128 34,048 51,072 1,105,100 1.105 4,198 6,296 179,682 0.180 3.5 76 34,048 6.23 25 85,120 0.085 2,759,702 2.760 0.180 1.105 2.760
28 60 15,960 23,940 1,121,060 1.121 1,968 2,951 181,650 0.182 3.5 76 15,960 7.07 2.5 39,900 0.040 2,799,602 2.800 0.182 1.121 2.800
29 93 24,738 37,107 1,145,798 1.146 3,050 4,575 184,700 0.185 3.5 76 24,738 6.57 25 61,845 0.062 2,861,447 2.861 0.185 1.146 2.861
Section 9 P WATER P WATER P Water P WATER NP WATER NP WATER NP WATER NP Water Res Flow Total ADF Comm Flow Total ADF Peaking Factor Peaking Factor Peak WW Flow Peak WW Flow Cumulative Flows
Land Use Phase Units/Acres  ADD (Gallons) MDD (Gallons) Cumulative (Gal) Cumulative (MGD) ADD (Gallons) MDD (Gallons) Cumulative (Gal) (C | ) (MGD) | Person/DU (GPD/Person) Res (GPD) (GPD/Acre) Com (GPD) (Calculated) (User Defined) (GPD) (MGD) (GPD) (MGD) Non-Potable Potable Wastewater
30 1156 307,496 461,244 1,453,294 1.453 37,909 56,864 222,609 0.223 3.5 76 307,496 4.30 2.5 768,740 0.769 3,630,187 3.630 0.223 1.453 3.630
School 31 30.33 22,141 33,211 1,475,435 1.475 13,539 20,309 236,148 0.236 600 18,198 6.92 3 54,594 0.055 3,684,781 3.685 0.236 1.475 3.685
32 272 72,352 108,528 1,547,787 1.548 8,920 13,380 245,068 0.245 3.5 76 72,352 5.49 2.5 180,880 0.181 3,865,661 3.866 0.245 1.548 3.866
33 223 59,318 88,977 1,607,105 1.607 7,313 10,969 252,381 0.252 3.5 76 59,318 5.67 25 148,295 0.148 4,013,956 4.014 0.252 1.607 4.014
34 350 93,100 139,650 1,700,205 1.700 11,478 17,217 263,859 0.264 3.5 76 93,100 5.26 2.5 232,750 0.233 4,246,706 4.247 0.264 1.700 4.247
Section 5 P WATER P WATER P Water P WATER NP WATER NP WATER NP WATER NP Water Res Flow Total ADF Comm Flow Total ADF Peaking Factor Peaking Factor Peak WW Flow Peak WW Flow  Cumulative Flows
Land Use Phase Acres ADD (Gallons) MDD (¢ ) Ct ive (Gal) Cu lative (MGD) ADD (Gallons) MDD (Gallons) CL lative (Gal) (Cu lative) (MGD) | Person/DU (GPD/Person) Res (GPD) (GPD/Acre) Com (GPD) (Calculated) (User Defined) (GPD) (MGD) (GPD) (MGD) Non-Potable Potable Wastewater
Industrial 35 88.65 64,715 97,072 1,764,919 1.765 39,573 59,360 303,432 0.303 600 53,190 5.78 3 159,570 0.160 4,406,276 4.406 0.303 1.765 4.406
Industrial 36 25.06 18,294 27,441 1,783,213 1.783 11,187 16,780 314,619 0.315 600 15,036 7.15 3 45,108 0.045 4,451,384 4.451 0.315 1.783 4.451
Commerical 37 9.74 7,110 10,665 1,790,323 1.790 4,348 6,522 318,967 0.319 600 5,844 8.37 3 17,532 0.018 4,468,916 4.469 0.319 1.790 4.469
Industrial 38 59.86 43,698 65,547 1,834,021 1.834 26,722 40,082 345,688 0.346 600 35,916 6.17 3 107,748 0.108 4,576,664 4.577 0.346 1.834 4.577




Pioneer Village

Sourcewater Development and Implementation Strategy

| Year | Phase | PV Potable (ADD) | PV Irrigation (ADD) | PV Total ADD (GPD) | PV ADD LFH AF/Yr| KB Total ADD Ac-FT | KB ADD LFH AF/Yr| PV & KB ADD LFH AF/Yr | ADD PV & KB (GPD) | KB MDD (1.5xADD)| KB MDD (2.5xADD)| MDD PV & KB |

2023 1 33,250 4,099 37,349 21 242,000 136 156 279,349 363,000 605,000 419,024

2024 2 64,372 7,936 109,657 61 248,776 139 201 358,433 373,164 621,940 537,650

2025 3 42,294 5,214 157,165 88 255,742 143 231 412,907 383,613 639,354 619,361

2026 4 39,900 4,919 201,984 113 262,902 147 260 464,887 394,354 657,256 697,330

2027 5 40,166 4,952 247,102 138 270,264 151 290 517,366 405,396 675,659 776,049

2028 6 85,386 10,527 343,015 192 277,831 156 348 620,846 416,747 694,578 931,269

2029 7 38,836 4,788 386,639 217 285,610 160 377 672,249 428,416 714,026 1,008,374
2030 8 38,038 4,689 429,366 240 293,608 164 405 722,974 440,411 734,019 1,084,460
2031 9 33,250 4,099 466,715 261 301,829 169 430 768,544 452,743 754,571 1,152,816
2032 10* 36,176 4,460 507,351 284 310,280 174 458 817,631 465,420 775,699 1,226,446
2033 11 12,468 7,625 527,444 295 318,968 179 474 846,412 478,451 797,419 1,269,617
2034 12 26,068 3,214 556,726 312 327,899 184 495 884,624 491,848 819,747 1,326,937
2035 13 30,058 3,706 590,489 331 337,080 189 520 927,569 505,620 842,700 1,391,354
2036 14 32,806 20,061 643,357 360 346,518 194 554 989,875 519,777 866,295 1,484,812
2037 15 24,835 15,187 683,378 383 356,221 200 582 1,039,599 534,331 890,551 1,559,398
2038 16 62,244 7,674 753,296 422 366,195 205 627 1,119,490 549,292 915,487 1,679,236
2039 17 77,672 9,576 840,543 471 376,448 211 682 1,216,992 564,672 941,120 1,825,487
2040 18 61,180 7,542 909,266 509 386,989 217 726 1,296,255 580,483 967,472 1,944,382
2041 19 66,234 8,166 983,665 551 397,824 223 774 1,381,490 596,737 994,561 2,072,235
2042 20 30,058 3,706 1,017,429 570 408,963 229 799 1,426,393 613,445 1,022,409 2,139,589
2043 21 92,302 11,379 1,121,110 628 420,414 235 863 1,541,525 630,622 1,051,036 2,312,287
2044 22 24,206 2,984 1,148,301 643 432,186 242 885 1,580,487 648,279 1,080,465 2,370,730
2045 23 22,876 2,820 1,173,997 658 444,287 249 906 1,618,284 666,431 1,110,718 2,427,426
2046 24 19,684 2,427 1,196,107 670 456,727 256 926 1,652,835 685,091 1,141,818 2,479,252
2047 25 17,822 2,197 1,216,127 681 469,516 263 944 1,685,642 704,274 1,173,789 2,528,464
2048 26 18,871 11,539 1,246,537 698 482,662 270 968 1,729,199 723,993 1,206,655 2,593,798
2049 27 34,048 4,198 1,284,782 720 496,177 278 997 1,780,959 744,265 1,240,442 2,671,438
2050 28 15,960 1,968 1,302,710 730 510,070 286 1,015 1,812,779 765,104 1,275,174 2,719,169
2051 29 24,738 3,050 1,330,498 745 524,352 294 1,039 1,854,849 786,527 1,310,879 2,782,274
2052 30 307,496 37,909 1,675,903 939 539,033 302 1,241 2,214,936 808,550 1,347,584 3,322,404
2053 31 22,141 13,539 1,711,583 959 554,126 310 1,269 2,265,709 831,190 1,385,316 3,398,564
2054 32 72,352 8,920 1,792,855 1,004 569,642 319 1,323 2,362,497 854,463 1,424,105 3,543,745
2055 33 59,318 7,313 1,859,486 1,041 585,592 328 1,369 2,445,077 878,388 1,463,980 3,667,616
2056 34 93,100 11,478 1,964,063 1,100 601,988 337 1,437 2,566,052 902,983 1,504,971 3,849,078
2057 35 64,715 39,573 2,068,351 1,158 618,844 347 1,505 2,687,195 928,266 1,547,110 4,030,793
2058 36 18,294 11,187 2,097,832 1,175 636,172 356 1,531 2,734,004 954,258 1,590,429 4,101,005
2059 37 7,110 4,348 2,109,290 1,181 653,985 366 1,548 2,763,274 980,977 1,634,961 4,144,912
2060 38 43,698 26,722 2,179,709 1,221 672,296 377 1,597 2,852,005 1,008,444 1,680,740 4,278,008



Pioneer Village

Dev

1t and

1tation Strategy

| Year | Phase | Year | PV Total ADD (GPD) | KB Total ADD Ac-FT | ADD PV & KB (GPD) | KB Blending (Cap) | PV Blending (Cap) | PV produced by KB | Box Elder Supply |
2023 1 3 37,349 242,000 279,349 279,349 37,349
2024 2 109,657 248,776 358,433 358,433 109,657
2025 3 5 157,165 255,742 412,907 412,907 157,165
2026 4 201,984 262,902 464,887 464,887 201,984
2027 5 247,102 270,264 517,366 517,366 247,102
2028 6 7 343,015 277,831 620,846 620,846 343,015
2029 7 386,639 285,610 672,249 672,249 386,639
2030 8 9 429,366 293,608 722,974 722,974 429,366
2031 9 10 466,715 301,829 768,544 768,544 466,715
2032 10* 507,351 310,280 817,631 817,631 507,351
2033 11 527,444 318,968 846,412 846,412 527,444
2034 12 12 556,726 327,899 884,624 884,624 556,726
2035 13 590,489 337,080 927,569 927,569 590,489
2036 14 643,357 346,518 989,875 989,875 643,357
2037 15 14 683,378 356,221 1,039,599 1,039,599 683,378
2038 16 753,296 366,195 1,119,490 1,119,490 753,296
2039 17 15 840,543 376,448 1,216,992 1,119,490 97,501 743,042
2040 18 1 909,266 386,989 1,296,255 1,119,490 176,764 732,502
2041 19 983,665 397,824 1,381,490 1,119,490 261,999 721,666
2042 20 17 1,017,429 408,963 1,426,393 1,119,490 306,902 710,527
2043 21 18 1,121,110 420,414 1,541,525 1,119,490 422,034 699,076
2044 22 19 1,148,301 432,186 1,580,487 1,119,490 460,996 687,304
2045 23 20 1,173,997 444,287 1,618,284 1,119,490 498,794 675,203
2046 24 21 1,196,107 456,727 1,652,835 1,119,490 533,344 662,763
2047 25 22 1,216,127 469,516 1,685,642 1,119,490 566,152 649,975
2048 26 23 1,246,537 482,662 1,729,199 1,119,490 609,708 636,828
2049 27 24 1,284,782 496,177 1,780,959 1,119,490 661,468 623,314
2050 28 25 1,302,710 510,070 1,812,779 1,119,490 693,289 609,421
2051 29 1,330,498 524,352 1,854,849 1,119,490 735,359 595,139
2052 30 26 1,675,903 539,033 2,214,936 1,119,490 1,095,446 580,457
2053 31 27 1,711,583 554,126 2,265,709 1,119,490 1,146,219 565,364
2054 32 28 1,792,855 569,642 2,362,497 1,119,490 1,243,006 549,849
2055 33 29 1,859,486 585,592 2,445,077 1,119,490 1,325,587 533,899
2056 34 30 1,964,063 601,988 2,566,052 1,119,490 1,339,114 517,502 107,447
2057 35 31 2,068,351 618,844 2,687,195 1,119,490 1,339,114 500,646 228,591
2058 36 32 2,097,832 636,172 2,734,004 1,119,490 1,339,114 483,319 275,399
2059 37 33 2,109,290 653,985 2,763,274 1,119,490 1,339,114 465,506 304,670
2060 38 34 2,179,709 672,296 2,852,005 1,119,490 1,339,114 447,194 393,401



Appendix C

Potable Water System Overview
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Appendix D

Potable Water System Operational Diagram




PIONEER
VILLAGE

BYPASS UNTIL PIONEER

BLENDING FACILITY ONLINE

AUTOMATIC GATE VALVE

FUTURE
BOX ELDER
RO PLANT

PIONEER
1,650 GPM
BLENDING
STATION

FUTURE WELL #1

FUTURE WELL #2

FUTURE WELL #3

FUTURE WELL #4

FUTURE WELL #5

FUTURE WELL #6

FUTURE WELL #7

FUTURE WELL #8

FUTURE WELL #9

FUTURE WELL #10

FUTURE WELL #11

FUTURE WELL #12

FUTURE WELL #13

FUTURE WELL #14

FUTURE WELL #15

FUTURE WELL #16

99999999992992299

LARAMIE FOX HILLS RAW WATER SUPPLY

WCR 55

WCR 18

TOWN OF

KEENESBURG

orsmG ) foner

%

WELL #12

LOST CREEK RAW WATER SUPPLY

METER

0.25 MG
WST

©

LEGEND
POTABLE INFRASTRUCTURE
NON-POTABLE INFRASTRUCTURE
BACKUP WELL #2
BACKUP WELL #1
FUTURE WELL #5
. FUTURE WELL #4
T
o
=
7 FUTURE WELL #3
o
=
<
< FUTURE WELL #2
Z
o
o= FUTURE WELL #1
=
T
> | /) WELL#2
3
w
=
= WELL #5
o
g
WELL #4
KEENESBURG A WELL#
1,350 GPM
BLENDING
STATION WELL #11

LOST CREEK RAW WATER SUPPLY

PV WELL #1 - WELL #11
PV WELL #16 - WELL #17

ENGINEER IN CHARGE:

CONTACT INFORMATION
6924 PARRAMATTA PLACE
HIGHLANDS RANCH, CO 80130

\TEGIC (720) 206-6931
CPERDUE@STRATEGICSITEDESIGNS.COM
ATTENION: CHRISTOPHER PERDUE, P.E., M.B.A

SITE DESIGNS

2

PIONEER VILLAGE
KEENESBURG, CO
WELD COUNTY

POTABLE WATER
SYSTEM
OPERATIONAL
DIAGRAM

BY | DATE

REV | DESCRIPTION

JOB NO: 1919-001

ORIGINAL ISSUE: 9/19/2019

DESIGN BY CLP

CHECKED BY: CLP

SCALE: 1"=600"

SHEET NUMBER

WAT - 2.0



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


Appendix E

Water Storage Tank Information (Sample Tank Design)




CPerdue@ssdeng.com

From: theckart@ssdeng.com

Sent: Monday, August 17, 2020 8:22 AM

To: cperdue@ssdeng.com

Subject: FW: Elevated Water Storage Tank Budgets
Attachments: sample-pics-spheres.docx

Thanks,

Tori

Tori Heckart, El
Strategic Site Designs, LLC
(408) 603-7191

From: Chuck Graber <graberc@maguireiron.com>
Sent: Friday, August 14, 2020 6:43 AM

To: theckart@ssdeng.com

Subject: RE: Elevated Water Storage Tank Budgets

Good morning Tori,

Budgets for a 750MG sphere similar to the attached pictures would be around $1,550,000 (+/-). The million gallon would
be around $2,000,000 (+/-). This is for

foundation, tank, tank painting and basic electrical (conduit lights, outlets — wiring and connections by others). Assuming
good soils, no over excavation, engineered fill, special foundations. Elaborate paint schemes, logos can also factor into
overall cost. Depending on how far along you are at in the planning stages soils testing, if done, could help in firming up
numbers. Hopefully this gives you enough to go on at this point. | will be traveling today with limited cell and internet
service checking from time to time. Please reach out to me if you have any additional questions or clarifications. |
reside in Windsor CO, very familiar with the area. We look forward to assisting you as things develop on your end.

Best regards, Chuck 970-744-9639

CHUCK GRABER

WATER TOWER EXPERT
2058 Vineyard Drive | Windsor, CO 80550

c: 970-744-9639
w: 605-334-9749 SINCE .Ig.l 5‘

M MAGUIREIRON.COM




From: theckart@ssdeng.com <theckart@ssdeng.com>
Sent: Thursday, August 13, 2020 12:03 PM

To: Chuck Graber <graberc@maguireiron.com>
Subject: Elevated Water Storage Tank Quote

Hello Chuck,

| received your contact information from Guy Pence at Great Plains Structures who said that you could help me get some
quotes for water storage tanks.

| am not sure if Guy reached out to you as well (if so, | spent the morning finalizing our tank sizes and quantities a little
more) but | am currently looking for 2 elevated tanks:

Tank 1: 750,000 gallon storage with a 60ft pedestal
Tank 2: 1 MG storage with a 100 ft pedestal

For both of these tanks we are hoping to do welded steel to keep down costs, but | understand that that may be harder
for the 1 MG tank (we may need to go composite). Both tanks will be placed near Keenesburg, CO to feed a new
community my firm and | are currently designing.

Hopefully this is something you can help me with.

Thanks,
Tori

Tori Heckart, El | Engineer |

88 Inverness Circle E Suite E101 Englewood CO 80112
SITE DESIGNS  408.603.7191 | THeckart@SSDENG.com

- “Balanced Engineering for the Communities of Tomorrow”










Appendix F

AccuTab Water Treatment System Information
(for PV Phases 1 through 4)
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i CHLORINATION UNIT

PPG Industries, a world leader in safe, simple and accurate  unique combination provides a better chlorination system
chlorination systems, introduces the PowerPro chlorination  than gas or bleach for industrial and municipal installations.
unit incorporating the Accu-Tab chlorinator and tablets. This  And with its compact size, installation is easy.

PowerPro chlorination units are:
e Safer, easy-to-use systems
e Accurate chlorination to 720 Ibs/day

e Capable of treating 0.1 MGD to
more than 20 MGD

= Reliable with minimal maintenance
Features include:

e UL listed enclosure

e Grundfos vertical pumps

= Digital flow meter

e Schedule 80 PVC piping

= Corrosion-resistant Type T6061
aluminum frame

) ) PowerPro™ chlorination unit using Accu-Tab®chlorinator model
e Custom engineered systems available 3075 is shown with automated controller and weigh scale options.

to meet your requirements

Model Chlorine Delivery Range (lbs/hr.) Tablet Capacity (Ibs.) Unit Dimensions (WxLxH) Solution Tank Capacity (US gal.)  Unit Inlet/Outlet Size
3012* Upto 0.5 12 27" x 55" x 50" 22 1"
3075* 03-2 75 27" x 55" x 50" 22 1"
3150* 1-12 150 27" x 55" x 52" 28 1-1/2"
3530 4-25 300 35" X 65" x 54" 45 1-1/2"
3550* 4-25 550 35" X 65" x 74" 45 1-1/2"
30600 10- 35 600 35" X 65" x 57" 45 1-1/2"
301100 10- 35 1100 35" X 65" x 74" 45 1-1/2"
361000 10- 35 1000 41" x 71" x 57" 45 1-1/2"
Dual 3012 up to 1.0 24 27" x 55" x 50" 22 1"
Dual 3075 03-4 150 35" x 65" x 50" 22 1-1/2"

* Chlorinators are NSF Standard 61 listed.
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| CHLORINATION UNIT

Custom Engineering

PowerPro units can be easily customized to your individual
requirements. For information on optional equipment and/or
specialized unit configurations, contact PPG Customer Service.

e .
, PPG Customer Service: 1-800-245-2974
1" INLET i
i 2
|
4 PowerPro's available options:
:F::::::J@v:::: D hd RESIdual COﬂtrOl
| Pommsc | = i
7 g i ! )
{ ) " = Flow Proportion Control
: = N |
1_INLET, e 1 rLo=EC |
I | i :ﬁl F—J‘
RESSSSSE SN SIS = S e Compound Loop Control
e Pressure Regulator
E?g.ﬁ'ﬁ%‘ﬁ%ﬁ_\ (required for 70 psi or greater)
|E| «_Field-lnstalled-Spare-RPump
@s
3 CHLORINATOR HOA SWITCH
& 3 ph DISCONNECT |77 oy .
{riow conmrol FRECTRICAL P SoionoN = Installed Weight Scale
H GATE VALVE out
SOLENOID. S'EIE%%{ WEIGHT SCALEU_ :
VALVE w/ L°("<‘§JT‘.3L,§,IL3‘M“M DISHARGE FLOW L —59-H-Z—P9W€F
INLET Q CONTROL GATE VALVE
ALY . ' R
e i  SCADA Compatible
AND GAUGE —
(OPTIONAL) SOLUTION TANK
DISCHARGE
HIGH/LOW PUMP
LEVEL SENSORS
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Appendix G

Pioneer Lost Creek Gathering System Plans by PSI, Inc.
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BILL OF MATERIAL
N wark | ary SIZE DESCRIPTION LENGTH
1 1 1/2"  [NPPLE, 1/2" x 3" LG, XS, SMLS, CS, ASTM A106, GR.B, TBE 3
EXISTING POWER POLE 2 1 2" [NPPLE, 2" x 3" LG, XS, SMLS, CS, ASTM A106, GR.B, TBE 3
3 1 2" |PIPE (2.375) x SDR-17, HDPE, ASTM D3350, CL PE445474C-PE4710 TO ASTM F714 3
4 1 8" |PIPE (8.625) x SOR-17, HDPE, ASTM D3350, CL PE445474C-PE4710 TO ASTM F714 11-8 7/16”
5 1 8" |PIPE, 9.05" 0D x CL 53 (0.36"), DI, AWWA C151 6'-10 3/8"
¥ 6 1 8" |ELBOW, 90-DEG, FE, HDPE, SDR—17, ASTM D3350 CL PE445474C—PE4710 TO ASTM D3261, ASTM F2206
EXISTING OVERHEAD / 7 3 8" |ELBOW, 90-DEG, FFFE, CL 53, DI, ASTM A536, AWWA C110
ELECTRICAL & 8 1 8" |TEE, FFFE, CL 53, DI, ASTM AS36, AWWA C110
9 1 10°x8" |REDUCER, CONCENTRIC, HDPE, ASTM D3350 CL PE445474C—PE4710 TO ASTM D3261, ASTM F2206
&¢ 10 1 2" [FLANGE, ADAPTER, HDPE, SDR—17, ASTM D3350 CL PE445474C-PE4710 TO ASTM D3261, ASTM F2206, W/ CS CL 150 FFFE 6 1/8"
/ BACKING RING
& [ 1 8 BAH.ANmeﬁé A.gagrsn, HDPE, SDR-17, ASTM D3350 CL PE445474C-PE4710 TO ASTM D3261, ASTM F2206, W/ CS CL 150 FFFE 1"
ALIGNNENT | STTE SPECFIC X EXISTING POWER POLE % 12 8 8" |FLANGE, THRDXFFFE, DI, ASTM A536, AWWA C115
10-4° v yogr 7-1%" % vosl | 2-04 383 O 13 1 8" |FLANGE, BLIND, FFFE, GI, ASTM A126 CLB, ASME B16.1
14 80 3/4"  |HEAVY HEX STUD BOLTS, ASTM A307 GRB7 TO ASME B18.2.1 W/ HEAVY HEX NUTS, ASTM A563 GRA TO ASME B18.2.2, 434
2-50¢" 3-6%¢" 30" _9&"_ " 1'-205" RE PTFE COATED (FOR 8" CL 150 FLANGE)
15 8 3/4"  |HEAVY HEX STUD BOLTS, ASTM A307 GR.B7 TO ASME B18.2.1 W/ HEAVY HEX NUTS, ASTM AS63 GRA TO ASME B18.2.2, 6 1/8"
PTFE COATED (FOR 8" CL 150 FLANGE)
® R 16 1 1/2"  |PLUG, THRD, CS, ASTM A105, ASME B16.11
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Pioneer Water Supply Report — Annexation to Town of Keenesburg

1.0 LOCATION

This report describes the water rights and water supplies to serve the proposed Pioneer Village
Annexation (Pioneer) to the Town of Keenesburg, Colorado (Town). Pioneer includes
approximately 3,400 acres located almost entirely northeast of the intersection of Weld County
Roads 49 (CR 49) and CR 22. Figure 1 shows the location of Pioneer relative to Keenesburg.

Figure 1
Location Map
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

Pioneer Annexation 1, shown in Figure 1, includes 2,151 acres with a total of 8,311 dwellings
units plus commercial business and industrial land use and will be developed in four phases.
Annexation 2 includes an additional 1,246 acres with 2,820 dwellings units and commercial

business and industrial land uses.
2.0 WATER DEMAND

The unit annual water use is estimated to be 0.50 AF per single family equivalent (SFE) as outlined
in Table 1. This is based upon an annual indoor water use of 0.3 AF per SFE (76 gallons per person
x 3.5 persons per SFE x 365 days/yr / 325,851 gallons per AF = 0.3 AF), an annual outdoor
irrigation use of 0.13 AF (30 inches annually for 2,300 square feet of turf irrigation), and a water

treatment losses of 0.07 AF.

The unit annual depletion per SFE is also given in Table 1 with a depletion of 5 percent for indoor
water use, a 90 percent depletion for irrigation use, and a 100 percent depletion for water treatment
losses, giving a total depletion per SFE of 0.20 AF per SFE.

Table 1
Unit Water Demand

Indoor 76 gal per capita per day (gpcpd)
Use 3.5 |persons/SFE
Outdoor | 2,300 |sf turf irrigation/SFE Percentage Depletion
5% 90% 100% 41%
1 2 3 |4 | 5 | & [ 71 8 ] 9 10 11 12 13 14
v Water Demand per SFE Water Depletion per SFE
Irrigation
Month | Application, gallons S— AR AR
Inches Indoor |Irrigation Qcatment Total | Indoor Irrigatio| Treatment Total | Indoor |Irrigation Treatment Total
Loss n Loss Loss
Jan 8,246 1,343 9,589 | 0.025 - 0.004 | 0.029 | 0.0013 - 0.004 | 0.0054
Feb 7,448 1,213 8,661 | 0.023 - 0.004 { 0.027 | 0.0011 - 0.004 | 0.0049
Mar 8,246 1,343 9,589 | 0.025 - 0.004 i 0.029 | 0.0013 - 0.004 | 0.0054
Apr 1.3 7,980 i 1,864 1,603 | 11,446 | 0.024 | 0.006 0.005 { 0.035 | 0.0012 | 0.005 0.005 | 0.0113
May 2.6 8,246 i 3,728 1,949 | 13,923 | 0.025 | 0.011 0.006 { 0.043 | 0.0013 | 0.010 0.006 | 0.0175
Jun 5.8 7,980 i 8,315 2,653 | 18,948 | 0.024 | 0.026 0.008 { 0.058 | 0.0012 | 0.023 0.008 | 0.0323
Jul 7.6 8,246 | 10,896 3,117 | 22,258 | 0.025 | 0.033 0.010 { 0.068 | 0.0013 | 0.030 0.010 | 0.0409
Aug 6.5 8,246 i 9,319 2,860 | 20,425 | 0.025 | 0.029 0.009 { 0.063 | 0.0013 | 0.026 0.009 | 0.0358
Sep 4.5 7,980 i 6,452 2,350 | 16,781 | 0.024 ; 0.020 0.007 { 0.052 | 0.0012 | 0.018 0.007 | 0.0263
Oct 1.7 8,246 | 2,437 1,739 | 12,423 | 0.025 | 0.007 0.005 { 0.038 | 0.0013 | 0.007 0.005 | 0.0133
Nov 7,980 1,299 9,279 | 0.024 - 0.004 i 0.028 | 0.0012 - 0.004 | 0.0052
Dec 8,246 1,343 9,589 | 0.025 - 0.004 { 0.029 | 0.0013 - 0.004 | 0.0054
Total 30.0 97,090 | 43,010 | 22,810 | 162,910
AFISFE 013 0.30 013 0.07 0.50 0.30 0.13 0.07 0.50 0.01 0.12 0.07 0.20
131-037.020 Wright Water Engineers, Inc. Page 2
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

The calculation of the number of SFEs for Annexation 1, Annexation 2 and the Pioneer total is

outlined in Table 2. For Annexation 1, the total SFEs including commercial business and industrial

use is 8,415 with an annual water demand of 4,183 AF and an annual depletion of 1,704 AF.

Table 2
SFEs, Water Demand and Water Depletion
Annexation 1 SFEs 41%
Annual Water Demand per SFE 0.50 Annual Depletion per SFE 0.20
Buildout Annual Water Annual
Land Use Units SFES Demand, AF | Depletion, AF
Single Family, Two Family 6,686 6,686 3,343 1,362
Multi-Family (0.8 SFE/Unit) 1,625 1,300 650 265
Total Residential Demand 8,311 7,986 3,993 1,627
Units in ft°
Commercial Business (0.08 gal/day/ft®) 988,000 226 89 36
Industrial (0.18 gal/day/ft®) 505,000 204 102 41
Total Retail/Office/Industrial* 1,493,000 429 190 78
Annexation 1 Total SFEs, Demand & Depletion 8,415 4,183 1,704
Annexation 2 SFEs 41%
Single Family, Two Family 2,376 2,376 1,188 484
Multi-Family (0.8 SFE/Unit) 434 347 174 71
Total Residential Demand 2,810 2,723 1,361 555
Units in ft*
Commercial Business (0.08 gal/day/ft*) 80,000 18 9 4
Industrial (0.18 gal/day/ft®) 2,657,000 1,366 683 278
Total Retail/Office/Industrial* 2,737,000 1,385 692 282
Annexation 2 Total SFEs, Demand and Depletion 2,739 1,322 510
Pioneer Total SFEs, Demand and Depletion 11,155 | 5,505 | 2,214

* From historical commercial use data from Corps of Engineers 1983, AWWA RF 2000 using 50th percentile values
from summary tables. Retail 0.11 gal/day/ft® Office 0.04 gal/day/ft>. Use 0.08 gal/day/ft* for Commercial Business.

3.0 WATER SUPPLY

The water supply plan for Pioneer is based upon three sources of groundwater including: Lost

Creek alluvial groundwater, nontributary Denver Basin groundwater, and Box Elder alluvial

groundwater. The three water sources will be blended to provide water to meet the demands of the

Pioneer annexation. The Lost Creek basin groundwater includes a total average annual historical

131-037.020
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

depletion amount of 2,600 acre-feet (AF). The Denver Basin annual average Laramie-Fox-Hills
Aquifer withdrawal available is 800 AF. Return flows from the Lost Creek and Laramie-Fox Hills

water will augment wells pumping from the Box Elder alluvium.

3.1 Lost Creek Alluvial Groundwater

The Lost Creek alluvial groundwater is summarized by well ID number, well permit number and
the location parcel and area in Table 3 with the locations of the wells shown on Figure 2. The

existing 20 wells have a total average annual historical depletion amount of 2,600 acre-feet (AF).

Table 3

Lost Creek Alluvial Groundwater

) Average Annual Historical
Well ID Permit No. Parcel Area Depletion (AF)

1 1773-FP H 13 79.9
2 1772-FP H 13 125.3
3 1774-FP H 13 27.8
4 1771-RFP H 13 83.2
5 31612-FP I-1 11 65.4
6 31653-FP I-2¢ 10 98.0
7 31654-FP I-2¢ 10 116.8
8 31536-FP -3 10 84.6
9 1730-FP I-4 10 92.0
10 1731-FP I-4 10 82.2
11 31595-FP G 9 163.5
12 31542-FP | L-1a & L-1b 8 193.3
13 8535-FP A-2 5 96.9
14 8533-FP A-2 5 84.0
15 8534-FP A-2 5 81.5
16 6419-FP N-2 1 347.2
17 9175-FP N-2 1 301.4
18* 31568-FP Helzer 152.0
19* 9430-FP Helzer 124.7
20* 15550-FP Hubbs 200.4
Total Lost Creek 2,600

* Not included in Case No. 99CV0097 and 98CV1727

131-037.020
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

A change of use, including export for beneficial uses outside of the Lost Creek Designated Ground
Water Basin (DGWB), was approved in Case Nos. 99CV0097 and 98CV1727 for 17 of the 20
existing wells. The change of use for the remaining three wells on the Helzer and Hubbs parcels
was approved in the Findings and Order of the Colorado Groundwater Commission, Final Permit
Nos. 31568-FP, 9430-FP, and 15550-FP. The 20 wells have an available annual historic depletion
totaling 2,600 AF for changed uses and for export out of the Lost Creek DGWB.

The changed uses, allowable upon meeting notification and other requirements such as metering,
include domestic, irrigation, commercial, municipal, industrial, stock watering, recreation, fish and

wildlife purposes, augmentation, residential and fire protection.

Lost Creek Sustainability. The analysis of the sustainability of the Lost Creek alluvial
groundwater, relied upon data from two documents: 1) Lost Creek Designated Ground Water
Basin Water Level Measurement 2017 and 2) Arnold, L.R., U.S. Geological Survey Scientific
Report 2010-5082, Hydrogeology and Steady-State Numerical Simulation of Groundwater Flow
in the Lost Creek Designated Ground Water Basin, Weld, Adams, and Arapahoe Counties,
Colorado (USGS SIR-2010-5082). Other municipal water suppliers that have analyzed and
accepted Lost Creek groundwater for municipal uses include the Town of Castle Rock and the

South Adams County Water and Sanitation District.

Figure 3 shows the location of the Lost Creek Alluvial Wells Nos. 1-20 and the locations of the
Lost Creek Designated Ground Water Basin (LCDGWB) water level monitoring wells GS-1
through GS-6. The LCDGWB water level measurements for the GS monitoring holes have been

taken over a period of 50 or more years.

Also shown on Figure 3 are water level contours taken from the USGS SIR 2010-5082 report,
Figure 26 titled “Steady-state altitude and configuration of the water table simulated by the
groundwater flow model, Lost Creek Designated Ground Water Basin, Colorado.” The contours

represent the average water table condition during the period 1990 through 2001.

131-037.020 Wright Water Engineers, Inc. Page 6
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

Figure 4 is a graph of the depth to water for the GS monitoring wells for years 1945 through 2017.
For background purposes, at the top the graph, annual precipitation at Brighton is shown for years
1973 to 2017 with an average annual rainfall of 13.8 inches. There is variability in the water levels,
with water level declines and recovery. In the last ten years, the lowest water levels considering

all six GS monitoring wells occurred in the years 2009-2010.

Figure 4
Lost Creek Depth to Water and Annual Precipitation

Average Annual Precip: 13.8 inches
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To assess the water sustainability, an analysis was made to estimate the water column remaining
in the Lost Creek wells at times of low groundwater levels. Table 4 gives the average groundwater

elevation (Column 4) and the lowest groundwater elevation recorded in years 2009-2010. The
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

lowest groundwater elevations range from 2 to 25 feet below the average water table elevation

with a median decline of 21 feet.

Table 4
Lost Creek Low Groundwater Level 2009-2010
1 2 3 4 5 6
Monitoring Surface Figure 26 Groundwater | Difference from
Well Elevation, ft Well Depth, Groundm_fater Elevation Average Year
Elevation
GS-1 4784.73 82 4740 4721 -19
GS-2 4797.73 N.A. 4755 4733 -22
GS-3 4867.76 101 4823 4806 -17
GS-4 4902.76 150 4840 4815 -25
GS-5 4916.78 100 4868 4866 -2
GS-6 5008.80 180 4893 4869 -24
Median -21
Column Footnotes:
1-3 LCDGWB Water Level Measurements 2017
4 Average Water Table Contours from Figure 2-2 (Contours from Fig. 26, USGS SIR 2010-5082)
5 LCDGWB Water Level Measurements 2017, low est w ater level elevation in 2009-2010
[§] Difference from Average Year (Col. 5 - Col. 4)

Table 5 lists the Lost Creek wells, their depth, the bottom of well elevation, and the average water
table elevation taken from Figure 2. The average water column height in the well is the average
water table elevation (Col. 6) minus the well bottom elevation (Col. 5) which for all the wells
averages 58 feet. The low water column height average is 37 feet. There are two wells, No. 6 and
No. 14 that have water column heights of 13 and 17 feet, respectively, which could reduce the
physical availability from these wells. The annual historical depletion from these two wells of 182
AF is deducted from the 2,600 AF per year for all the wells giving an estimated annual sustainable
yield of 2,418 AF.

131-037.020 Wright Water Engineers, Inc. Page 9
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

Table 5
Lost Creek Alluvial Groundwater Sustainabilty

1 2 3 4 5 6 7 8 9
All Values in feet
USGS Average
Well No. | Permit No. Ground Well Well Bottom Average Average vear Dry Year Annugl
Surface . Water Column | Water Column Historic
Elevation Depth Elevation Water Table Available Available | Depletion (AF)
Elevation
1 1773-FP 4819 133 4686 4765 79 58 79.9
2 1772-FP 4825 136 4689 4770 81 60 125.3
3 1774-FP 4829 116 4713 4772 59 38 27.8
4 1771-RFP 4833 115 4718 4775 57 36 83.2
5 31612-FP 4815 85 4730 4775 45 24 65.4
6 31653-FP 4831 84 4747 4785 38 17 98.0
7 31654-FP 4836 97 4739 4785 46 25 116.8
8 31536-FP 4844 110 4734 4793 59 38 84.6
9 1730-FP 4849 129 4720 4800 80 59 92.0
10 1731-FP 4850 124 4726 4800 74 53 82.2
11 31595-FP 4869 134 4735 4820 85 64 163.5
12 31542-FP 4932 168 4764 4853 89 68 193.3
13 8535-FP 4937 107 4830 4878 48 27 96.9
14 8533-FP 4949 103 4846 4880 34 13 84.0
15 8534-FP 4947 98 4849 4890 41 20 81.5
16 6419-FP 5042 179 4863 4915 52 31 347.2
17 9175-FP 5041 175 4866 4912 46 25 301.4
18 31568-FP 5045 170 4875 4928 53 32 152.0
19 9430-FP 5059 160 4899 4940 41 20 124.72
20 15550-FP 5093 176 4917 4975 58 37 200.37
Average or Total 58 37 2,600
Wells 6 and 14 -182
Column Footnotes Sustainable Yield 2,418
3 Ground surface elevation from Google Earth and well UTM coordinates
4 From well permit
5 Col. 3-Col 4
6 From Figure 2-2, average year water table contours taken from USGS SIR 2010-5082
7 Col. 6 - Col. 5
8 Average Water Column - 21 feet (Table 4)
9 Awverage Annual Historic Depletion (Table 3)

3.2 Denver Basin Groundwater

The Pioneer Metropolitan District No. 3 Denver Basin groundwater was quantified in the
LCDGWB in Determination No. 2037-BD for the Laramie-Fox Hills Aquifer and in Determination

No. 2038-BD for the Arapahoe Aquifer. Figure 5 shows Areas 1-13 with the underlying Denver

Basin groundwater underlying a total of approximately 4,053 acres. Table 6 gives the average

annual withdrawal by parcel area and aquifer.
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

Table 6
Denver Basin Groundwater
Average Annual Withdrawal,
AF/year
Area | Acres Nontributary  |Not-Nontributary
Laramie-Fox Hills Arapahoe
Aquifer* Aquifer
1 1,437 292.5 148.0
2 323 62.9 25.6
3 176 35.6 14.8
4 278 50.1 20.9
5 300 60.8 26.8
6 290 52.2 20.1
7 1 0.18 0.05
8 412 75.8 19
9 126 26.5 5.52
10 199 44.3 3.5
11 133 29.9 0
12 92 18.6 0.0
13 286 50.9 0
Total | 4,053 800 284

The Laramie-Fox Hills Aquifer groundwater is classified as nontributary and includes the right of
reuse and successive use subject to a 2 percent relinquishment requirement. No more than 98
percent of the nontributary groundwater withdrawn may be consumed. To extend the life of the
Laramie-Fox Hills Aquifer, one-half of the annual allowable withdrawal is used in analyzing the

water supply for Pioneer.

The Arapahoe Aquifer groundwater is classified as not-nontributary. The use of the Arapahoe
Aquifer groundwater requires a replacement plan to replacements to the affected stream system.
While the Arapahoe Aquifer groundwater would be available for Pioneer’s use, its use would be
as a backup supply and is not considered in the water rights operation model.

4.0 WATER RIGHTS OPERATION PLAN

Table 7 provides an operation model of the water demand, return flows and depletion. The Lost

Creek and Laramie-Fox Hills groundwater is supplied in an amount such that the fully consumable

131-037.020 Wright Water Engineers, Inc. Page 12
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Water Supply Report - Pioneer Annexation to Town of Keenesburg

return flows equal or exceed the depletion of Box Elder groundwater (comparison of Cols. 9 and
14). For Annexation 1, the annual water supply totals 4,207 AF with 1,964 AF per year of Box
Elder Creek alluvial water augmented by the Lost Creek and Laramie-Fox Hills return flows.
There is 536 AF of reusable credit in the months of October through May.

Table 8 is an operation study for Annexations 1 and 2 with a total of 10,440 SFE (approximately
94 percent of the entire Pioneer SFES). There is 665 AF of reusable Box Elder credit in the months
of October through May. To supply the remaining 715 SFEs, Pioneer could store the excess the
Box Elder credits and exchange for use during the irrigation season. A storage volume of

approximately 300 AF would be required.

131-037.020 Wright Water Engineers, Inc. Page 13
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Water Demand Water Delivery Reusable Water Pumping rate
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Total Use Raw Raw Raw Raw Total Raw | WW Return ww Irrigation | Total Reuse Box Elder Raw Water Raw
Month Indoor § Outdoor | - Indoor & { Treatment Water |Water Lost Watgr Water Water Flow Return Return | Credit (Lost WW Return \Raw Water Laramie- | Water Box
Use Use Outdoor Loss Reqt Creek Laramie- Box Elder; Delivered | (Lost Creek) Flow Flow iCreek & LFH) Reusable | Lost Creek Fox Hills Elder
Use ’ Fox Hills (LFH) Credit

Jan 213 - 213 35 248 93 33 121 248 89 32 - 120 82 15 0.5 2.0
Feb 192 - 192 31 224 85 30 109 224 80 29 - 109 74 15 0.5 2.0
Mar 213 - 213 35 248 93 33 121 248 89 32 - 120 82 1.5 0.5 2.0
Apr 206 48 254 41 296 116 32 147 296 111 31 5 146 55 2.0 0.5 2.5
May 213 96 309 50 360 145 33 181 360 138 32 10 179 33 2.4 0.5 2.9
Jun 206 215 421 69 489 240 32 217 489 165 31 21 217 - 4.0 0.5 3.6
Jul 213 281 494 80 575 311 33 231 575 171 32 28 230 - 5.1 0.5 3.8
Aug 213 241 454 74 528 267 33 227 528 171 32 24 226 - 4.3 0.5 3.7
Sep 206 167 373 61 433 189 32 212 433 165 31 17 212 0 3.2 0.5 3.6
Oct 213 63 276 45 321 128 33 160 321 121 32 6 159 50 2.1 0.5 2.6
Nov 206 - 206 34 240 90 32 117 240 86 31 - 117 79 1.5 0.5 2.0
Dec 213 - 213 35 248 93 33 121 248 89 32 - 120 82 15 0.5 2.0
Total 2,507 1,111 3,618 589 4,207 1,851 392 1,964 4,207 1,474 372 111 1,957 536
Column Footnotes

2 Indoor water use per SFE of 0.3 AF/yr. * Number SFE 11 Waste Water Return flow for Lost Creek indoor use only (0.95*Col 7)

3 Irrigation use of 0.13 AF per SFE * Number SFE 12 Waste Water Return flow for Laramie-Fox Hills indoor use only (0.95*Col 8)

4 Total Use Indoor & Outdoor Use = Indoor Use + Outdoor Use (Col. 2 + Col. 3) 13 Minimum of Col 3 *0.10 and Col. 7 + Col. 8 - Col. 2 * 0.05

5 Water Treatment Loss = SFEs x 0.05 AF distributed by monthly water use pattern 14 Col. 11 + Col. 12 + Col. 13

6 Raw Water Requirement = Indoor Use + Outdoor Use + Treatment Loss (Col. 2 + Col. 3 + Col. 4) 15 Col. 2 * 95% - Col 12 -Col. 13

7 Lost Creek to match depletion 16 Conversion from acre-feet per month to cfs. (Col. 7/(no. days in month * 1.9835))

8 Laramie-Fox Hills annual withdrawal *0.5 evenly distributed throughout year. 17 Conversion from acre-feet per month to cfs. (Col. 8/(no. days in month * 1.9835))

9 Raw Water Box Elder select such that Col. 14 = or > Col. 9 and Col. 7 = or > Col. 8 18 Conversion from acre-feet per month to cfs. (Col. 9/(no. days in month * 1.9835))

10 Col. 7 + Col. 8 + Col. 9
131-037.020/Keenesburg Wright Water Engineers, Inc. July 11, 2019



Table 8 Annexation 2— Water Demand, Return Flow and Depletion Study

Water Use per SFE AF/yr 10,440 [SFE | AF/YT Supply % Loss AF  AF Loss/SFE
Indoor 0.30 Lost Creek 2,395 46%
Outdoor 0.13 Laramie-Fox Hills 392 8%
Total Indoor & Outdoor 0.43 Box Elder 2,433 47% 30% 730 0.07
Treatment Loss 0.07 5,220
Total Raw Water 0.50
95%
Values in AF Values in cfs
Water Demand Water Delivery Reusable Water Pumping rate
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Total Use Raw Raw Raw Raw Total Raw | WW Return ww Irrigation Box Elder Raw Water Raw
Month Indoor | Outdoor | Indoor & ! Treatment Water |Water Lost Watgr Water Water Flow Return Return Total Rguse WW Return |Raw Water Laramie- | Water Box
Use Use Outdoor Loss Reqt. Creek Laramie- Box Elderi Delivered | (Lost Creek) Flow Flow Credit Reusable | Lost Creek Fox Hills Elder
Use ) Fox Hills (LFH) Credit
Jan 264 - 264 43 307 124 33 150 307 118 32 - 149 102 2.0 0.5 2.4
Feb 239 - 239 39 277 112 30 135 277 107 29 - 135 91 2.0 0.5 2.4
Mar 264 - 264 43 307 124 33 150 307 118 32 - 149 102 2.0 0.5 2.4
Apr 256 60 315 51 367 153 32 182 367 145 31 6 181 67 2.6 0.5 3.1
May 264 119 384 62 446 189 33 224 446 179 32 12 223 40 3.1 0.5 3.6
Jun 256 266 522 85 607 305 32 270 607 212 31 27 270 - 5.1 0.5 4.5
Jul 264 349 613 100 713 394 33 286 713 219 32 35 286 - 6.4 0.5 4.7
Aug 264 299 563 92 654 340 33 281 654 219 32 30 281 - 5.5 0.5 4.6
Sep 256 207 462 75 538 243 32 262 538 210 31 21 261 2 4.1 0.5 4.4
Oct 264 78 342 56 398 167 33 198 398 158 32 8 198 61 2.7 0.5 3.2
Nov 256 - 256 42 297 120 32 145 297 114 31 - 145 98 2.0 0.5 2.4
Dec 264 - 264 43 307 124 33 150 307 118 32 - 149 102 2.0 0.5 2.4
Total 3,111 1,378 4,489 731 5,220 2,395 392 2,433 5,220 1,918 372 138 2,428 665
Available 2,418

131-037.020/Keenesburg Wright Water Engineers, Inc. July 11, 2019



Water Supply Report - Pioneer Annexation to Town of Keenesburg

The location of the Lost Creek wells and the gathering system is shown on Figure 6. Laramie-Fox
Hill wells will be constructed on the areas shown on Figure 5. Pioneer will blend the Laramie-Fox
Hills water with the Lost Creek groundwater on a 50-50 basis and deliver the water to Pioneer with

the existing water pipeline or construct a parallel pipeline in the existing easements.

The Box Elder system wells will be located west of Box Elder Creek and will have a peak month
demand of 3.8 cfs (1,700 gpm). There are many existing irrigation wells constructed in the Box
Elder alluvium that have reported yields ranging from 500 to 1,000 gpm. New municipal type
wells will be constructed. A portion of the Lost Creek and Box Elder will be treated, likely by
reverse osmosis (RO), and will be blended to meet drinking water standards. Pioneer may consider
the installation of a dual distribution system with a non-potable irrigation system to minimize the

need for RO treatment.
5.0 SUMMARY WATER RIGHTS AND WATER SUPPLY

The Pioneer Lost Creek alluvial groundwater with an average annual historical depletion of 2,600
AF has an estimated sustainable annual yield of 2,418 AF of fully consumable water. The projected
average annual withdrawal from the Pioneer Laramie-Fox Hills Aquifer is 400 AF of the 800 AF
allowable. The Lost Creek water and the Laramie-Fox Hills water will augment pumping from
Box Elder Creek providing sufficient reusable water to augment the entire proposed Pioneer

project.

131-037.020 Wright Water Engineers, Inc. Page 16
July 2019
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Appendix |

Water System Schematics




ENGINEER IN CHARGE:

ALNNOD @13am SMNVL OML

V'a'N “I'd ‘ANAY3d HIHAOLSIHHO :NOILNILLY

-1Noaiing

WOJ'SNDIS3AALISOIDILVHIS®INAHIO SNBISTIA ILS

OAvd0109 ‘DHdNgSANIIN

1€69-902 (022) HIDHFAVHLS

1V JILVINTHOS

21108 00 ‘A00OMIATONS
L0L-3 3LINS LSV ITOHIO SSANHIAANI 88

39V 1A H33NOId NOILNEIH1SId

NOILVINHO4NI LOVLINOD

m|—m<l—lom d1va| Ad NOILdIHOS3a| A3d

JOB NO:
ORIGINAL ISSUE:
DESIGN BY:

CHECKED BY:

SCALE: NOT TO SCALE
SHEET NUMBER

8.0
10.0
12.0
14.0
16.0
20.0
24.0
Other

Color Coding Legend
Pipe: Diameter (in)



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


ENGINEER IN CHARGE:

oHNISINT I
ALNNOD @7am

Va8 “3'd ‘ANAY3d HIHAOLSIHHO :NOILNILLY

WO 'SNOIS3AALISOIDILVHIS®IANAHAOD SNDISTIA ILS

oavuo100 ‘dungsanaay  PNIANIONI LNOATING

1€69-902 (022) HIHIIVHEILS

1V JILVINFHOS

21108 0D ‘A0OMIATONIT

L0L-3 ILINS LSV ITOHIO SSANHIANI 88

NOILVINHO4NI LOVINOD

39V 1A H33NOId NOlLNgId1SsIa

m|—m<l—lom J1va | Ad NOILdIHOS3a | A3d

JOB NO:
ORIGINAL ISSUE:
DESIGN BY:
CHECKED BY:
SCALE:

SHEET NUMBER

<L |

e
o] o & o o o .an‘..
= o : =
s — ’ o o™ <t [de] o <t
o £ 0 — — = — ™~ ™N o
il
T 5
- o 1 1] 1l Ml 1l 1 1l
W = % v \% v v % v
T ©
e 0O
o
o @
e o
o Qo
o



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


ENGINEER IN CHARGE:

V'8’ “3'd ‘INAY3d HIHdOLSIHHO :NOILNILLY
WO 'SNOIS3AALISOIDILVHIS®IANAHAO

21108 0D ‘A0OMIATONIT
L0L-3 ILINS LSV ITOHIO SSANHIANI 88
NOILVINHO4NI LOVINOD

SNBIS3IA 3LIS
1€69-902 (022) HIHIIVHILIS

ALNNOD d13M
OQVvHO1090 ‘DOHNASANIIN

AOVTIIA H33NOId

S139V1 NOILONNP
(MNVL DN G20) GL-1
S3ISVHd JILVYINTHOS

NOILNgI41SIa

3189v10d

J1vda

Ad

NOILdIH0S3d

A3Y

JOB NO:

ORIGINAL ISSUE:
DESIGN BY:

CHECKED BY:

SCALE: NOT TO SCALE

SHEET NUMBER

- o o o o )
i Q o N < © o
= )
[4D] = oQ r~— e - ™~ o
g S—
L o
o Il Il Il Il I Il
W = \Y vV \Y \Y} \Y \Y
T ®©
&
o ©
[ (b}
o o
Qo
@)

24.0

Other

J-P24 J-P30

J-P22

J-P18

J-P7

J-70

J-P36

H-4

J-44



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


ENGINEER IN CHARGE:

'V'aN “3'd ‘ANAY3d HIHAOLSIHHO :NOILNILLY
WOOJ'SNDISAAALISOIDILVHIS®INAHIAOD

21108 00 ‘A0OOM3ATONS
L0L-3 3LINS LSV ITOHIO SSANHIAANI 88
NOILVINHO4NI LOVINOD

SNDIS3A 3LIS
1£69-902 (022) DIDHILVILS

ALNNOD d13M
OQvHO1090 ‘DOHNISANIIN

AOVTIIA H33NOId

S139v1 3Adid
(MNVL DN S20) GL-1
S3SVHd JILVINTHOS
NOILNgI41SIa
379V.10d

31vd

A4

NOILdIHOS3d

A3Jd

JOB NO:

ORIGINAL ISSUE:
DESIGN BY:

CHECKED BY:

NOT TO SCALE

SHEET NUMBER

SCALE:

= =) N <
[+ 0] ™ — s g
1] 1 1l 1]
A v \") A

Color Coding Legend
Pipe: Diameter (in)

16.0

20.0

24.0

Other



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


ENGINEER IN CHARGE:

'V'aN “3'd ‘ANAY3d HIHAOLSIHHO :NOILNILLY
WOOJ'SNDISAAALISOIDILVHIS®INAHIAOD

21108 00 ‘A0OOM3ATONS
L0L-3 3LINS LSV ITOHIO SSANHIAANI 88
NOILVINHO4NI LOVINOD

SNDIS3A 3LIS
1£69-902 (022) DIDHILVILS

ALNNOD d13M
OQvHO1090 ‘DOHNISANIIN

AOVTIIA H33NOId

S139v1 3Adid
(MNVL DN S20) GL-1
S3SVHd JILVINTHOS
NOILNgI41SIa
379V.10d

31vd

A4

NOILdIHOS3d

A3Jd

JOB NO:

ORIGINAL ISSUE:
DESIGN BY:

CHECKED BY:

NOT TO SCALE

SHEET NUMBER

SCALE:

Color Coding Legend

< =5 N <t
cQ — - —
1| 1 1 1
vV Vv V v

Pipe: Diameter (in)

16.0

20.0

24.0

Other



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


ENGINEER IN CHARGE:

V'aN “I'd ‘ANAY3d HIHAOLSIHHO :NOILNILLY

ALNNOD @1am (MNVL DN SL0) SL-L

OO SNDISIAALISIIDILYHIS®INAHIdD SNDIS3A 3LS
1£69-902 (022) DIDHFAVHLS

OAvd0109 ‘DdNgSANIIN S3ASVYHd JILVINTGHOS

Z1108 00 ‘A0OMI DN

NOT TO SCALE

NOILNAId1SId

L0L-3 3LINS LSV ITOHIO SSANHIANI 88

NOILVINHO4NI LOVINOD

4OVT1IA H33NOId 3719v.10d

d1va | Ad NOILdIHOS3a | A3d

H-1

JOB NO:
ORIGINAL ISSUE:
DESIGN BY:
CHECKED BY:
SCALE:

SHEET NUMBER

AN
_ Al
Y
% 3
¥ € —% -
b
o < o o o o 2
o _
o o < © o < =
o0 — ~— — — ™ ™ O
I 1 I Il I Il 1l
Y v v v v v v

Color Coding Legend
Pipe: Diameter (in)

[a2)
o™
[
=1
3\
= (9]
& s & W@ 3
- = A . -
P-59(2) P-59(1)
o ~ &
a
ﬁ Yi g
S &
5 -
P-53 25-d %
o
P
- Y
w o
Yz \ A .
o
1
N E
(o
|_u
Ty}
S
('
N
Ve |
o
. &
L.
&
Y
-
21
&
o) o \ .IJ?P —
g 2 2 2 3§ 2
- AJ &, - ;
98-d  S8d #8-d o 95-d 153 H
Lol ) (ap] A
© i % /t/
¥ Y ¥ ¥
[e)]
e P-87 L
o
5 g : : %
J <« —<——<%
_ P-89 p-83 e
P-90 Y
[ |
~ 91 s
\% 2 3 b ; -
o o ¥
[{n]
2 o ;3 &
] W - -9 -
1 ﬂA@
P-96 5 & «© e
Q,Ox ANOvJ\ &,..m/ .,w
o I
L]
JYU N \& 3 \
oW o o Te)
s/v/ 0 4
w0 w Q ® A
o 2 & g PE8 X @ %Y o
] | |1U h
PX66(1) P-66(2) P-6/ - ~
o[ @ o3
= o o Q
& & =
o o =
Mum o
— T
a d
3> . i
P-103(1)

J-P11



AutoCAD SHX Text
50745

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
P

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
U

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R


Flow Test Information Report

Date Time: 1020 A
Project Name: KEEI\)E SRUR G-

Address: (@ \Y Qv\é N. CEQAR LAWE, KEEVES RORG. ¢

Test conducted by: Tu<Test Company, D cmd Kem) (2en) G- 1377
Test witnessed by: e(e Ry N e - Ve NES RuTds  PoRLIC o RS
Source of water supply: KEENESRURE
Name of Water District: LEENFES BURE
Area Map:
N
C.RVE

Frow o™ @

conTRoL WIBRMWT @

N. CEDAR LN

Flow Test Data:
Hose size: 2 ' Number of Hoses: \

. < Elevation | Elevation
Flow at Static at . Residual )
Static PSIG Pressure |Flow GPM| of Flow |of Control
Hydrant No.|Hydrant No. PSIG
Drop Hydrant | Hydrant
| jax 34 20 2 53| Lok [5ol2

See second page for graph
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Appendix J

Keenesburg Growth Map




LEGEND

[ ] AGRICULTURAL (AG)

RESIDENTIAL (R)
MIXED USE (MU)
[ HIGHWAY COMMERCIAL (HC)

[ INDUSTRIAL (ID)
[[] oPENSPACE (0S)

[ ] COMMERCIAL BUSINESS DISTRICT
—--— KEENESBURG TOWN BOUNDARY

—— GROWTH BOUNDARY

TOWN, COUNTY, STATE ROADS
AND INTERSTATES

—  PARCEL LINE
—+———+— RAILROAD

~ LAKES, PONDS & RESERVOIRS

DATA SOURCES: WELD COUNTY GIS, UNITED
STATES DEPARTMENT OF AGRICULTURAL (USDA).

j KEENESBUG LAND USE PLAN UGUST 2019
. PE c 420 LINDEN ST, SUITE 110
& FORT COLLINS, CO 80524
‘ 970-232-9558

PROFESSIONAL ENGINEERING CONSULTANTS, A, WWw.pect.com DATE: 09/27/2019
REVSONNO: | |
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Appendix K

Wastewater Supplement




Wastewater System

Hydraulic calculations were performed to ensure that sufficient flows and velocities are met within this
new system to prevent the settling of solids, while still accounting for future growth in the area.

Calculated Wastewater Flow Rates

Average daily flow (ADF) predictions for wastewater were calculated using design flow values obtained
from South Adam’s County Design and Construction Standards. Weld County, the local jurisdiction for
this project, does not have their own water and sanitary sewer design guidelines, therefore, we adopted
South Adam’s County’s Design guidelines due to their geographic proximity to this site. The design flows
utilized are listed below:

Land Use Unit Rate
Residential 76 gpd/capita
(x3.5 persons per dwelling)
Non-Residential 600 gpd/acre
(Commercial, School) (x180 days of irrigation per year)

An overall goal for this development is to create a correlation between potable water demand and
anticipated wastewater flows for the eventual augmentation of potable water supplies utilizing treated
wastewater effluent. To create this correlation, the population density and generation rates used for
wastewater flow projections are the same as those used in the potable water study.

Peak flow rates are determined by multiplying the ADF by the peaking factor (PF). The PF used per
CDPHE Figure 3.1 of the Design Criteria for Domestic Wastewater Treatment Works requirements was
3.0.

The following design requirements were met in the proposed system were applicable:

e  Minimum velocity of 2 ft/sec
e Maximum velocity of 12 ft/sec

e Pipes shall be sized to convey the projected peak flow rate while flowing no more than 80%
full

For some lines within this system, achieving the minimum velocity requirement of 2ft/s during the initial
phases of this project is unachievable while maintaining a minimum line size of 8”. In these instances, the
sanitary sewer main will need to be flushed with water occasionally to help remove any settled solids.
However, flushing the lines will benefit the development in the early stages by increasing the flow rates at
the wastewater treatment plant, allowing the selected process to operate more efficiently.

Existing Water System

There is currently no existing sanitary sewer network at this project location.

Proposed Wastewater System

The proposed wastewater collection system consists of two gravity networks and one pressure network.
The first, smaller, gravity system will collect wastewater from Planning Areas 1 and 2 with 8” PVC laterals
which will drain by gravity to a pump station located in the Northwest corner of Planning Area 1 (in the
SE1/4 of the NE1/4 of Section 7). This pump station will then pump the wastewater from Planning Areas 1
and 2 to the primary gravity system. This point of convergence will occur at a manhole located at the
intersection of Collector D and Local Road G. The remaining sewage will be collected through the primary
gravity network which generally flows North and East through the development. All wastewater from the



development will gravity flow to an interceptor station located North, center of Section 8. From the
interceptor, all wastewater will gravity flow North towards the wastewater treatment plant in Section 32.

All laterals within the planning areas will be 8" PVC. 18” PVC will be used to convey wastewater from the
manhole located at the intersection of Collector D and Local Road G (where the pressure network
connects with the primary gravity network) to WCR 24. 10”, 12", and 15” PVC will be used for the line
running North from Planning Area 21 to account for anticipated future growth along Local Road 21-10.
187, 217, 24”,, and 30” PVC will be used to convey wastewater flowing eastward down WCR 24 to account
for current and future flow rates.

Line sizes were calculated using the spreadsheets provided at the end of this document as well as Studio
Express.

Conclusion

Wastewater from this proposed development will be collected and gravity fed to a single interceptor
before gravity flowing the wastewater North to the wastewater treatment plant. All pipes included in this
design meet the velocity and slope requirements of South Adams County’s Design and Construction
Standards were applicable and were designed with future growth in mind. Areas that will not meet the
minimum velocity requirements in the early stages of the development have been identified and will
require occasional flushing to help remove any settled solids.
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Gravity Lines to Pump Station (PAs 1 and 2)

Total Number of

Units contributing Normal
(cumulative on that Contributing/ PDF Velocity at| Velocity at| Depth at | Line Size
Planning Area | Main Line | MH Start MH End Pipe line) Interceting Pipes Slope ADF (GPD) (GPD) ADF (cfs) PDF (cfs) ADF (ft/s) [ PDF (ft/s) | PDF (%) (in)
5 5.1 1.8 5.1 10 1.25 2660 7980 0.0041 0.0123 0.73 1.03 8
4 4.1 17 4.1 12 1.60 3192 9576 0.0049 0.0148 0.88 1.24 8
3 3.1 1.6 3.1 12 1.39 3192 9576 0.0049 0.0148 0.88 1.24 8
1.3 6.1 6.1 26 4.09 6916 20748 0.0107 0.0321 1.25 1.94 8
6.1 6.2 6.2 26 1.20 6916 20748 0.0107 0.0321 0.9 1.35 12.50% 8
6 6.2 6.3 6.3 22 1.10 5852 17556 0.0091 0.0272 0.77 1.39 12.50% 8
6.3 6.4 6.4 17 1.20 4522 13566 0.0070 0.0210 0.82 1.35 10.00% 8
6.4 6.5 6.5 12 1.10 3192 9576 0.0049 0.0148 0.57 0.95 8.75% 8
6.5 6.6 6.6 5 1.00 1330 3990 0.0021 0.0062 0.38 0.73 6.25% 8
1.11 25 26 4 0.40 1064 3192 0.0016 0.0049 0.29 0.57 6.25% 8
25 24 25 6 0.40 1596 4788 0.0025 0.0074 0.45 0.62 6.25% 8
2 24 23 2.4 14 0.92 3724 11172 0.0058 0.0173 0.68 1.1 8.75% 8
PA1 23 22 2.3 21 1.69 5586 16758 0.0086 0.0259 1.01 1.66 12.50% 8
22 21 22 22 0.94 5852 17556 0.0091 0.0272 0.77 1.15 12.50% 8
21 1.5 2.1 35 1.44 9310 27930 0.0144 0.0432 1.21 1.82 15.00% 8
1.1 1.10 1.10 4 3.89 1064 3192 0.0016 0.0049 0.52 0.88 6.25% 8
1.10 19 19 6 0.40 1596 4788 0.0025 0.0074 0.45 0.62 6.25% 8
19 1.8 1.8 11 Pipe 5.1 0.66 5586 16758 0.0086 0.0259 0.72 1.09 12.50% 8
1.8 1.7 1.7 13 Pipe 4.1 1.33 9310 27930 0.0144 0.0432 1.21 1.53 15.00% 8
1 17 1.6 16 15 Pipe 3.1 1.33 13034 39102 0.0202 0.0605 1.3 1.84 17.50% 8
1.6 1.5 1.5 19 Pipe 2.1 1.33 23408 70224 0.0362 0.1087 1.53 227 23.75% 8
15 1.4 14 21 1.70 23408 70224 0.0362 0.1087 1.86 2.54 95.00% 8
14 1.3 1.3 21 1.50 23408 70224 0.0362 0.1087 1.53 227 23.75% 8
13 1.2 1.2 21 1.50 23408 70224 0.0362 0.1087 1.53 227 23.75% 8
1.2 1.1 1.1 21 Pipe 7.1 0.20 166364 499092 0.2574 0.7722 1.39 1.94 28.00% 15
17 171 11.2 171 6 0.75 1368 4104 0.0021 0.0063 0.38 0.74 6.25% 8
16 16.1 9.4 16.1 6 0.85 1368 4104 0.0021 0.0063 0.38 0.74 6.25% 8
15 15.1 10.2 15.1 6 0.60 1368 4104 0.0021 0.0063 0.38 0.74 6.25% 8
14 14.1 8.2 14.1 6 0.75 1368 4104 0.0021 0.0063 0.38 0.74 6.25% 8
13 13.1 9.6 13.1 8 1.85 1824 5472 0.0028 0.0085 0.5 0.99 7.50% 8
12 121 9.6 121 6 1.75 1368 4104 0.0021 0.0063 0.69 0.74 6.25% 8
11.3 11.2 1.3 12 1.20 2736 8208 0.0042 0.0127 0.75 1.07 8.75% 8
1" 11.2 11.1 1.2 18 Pipe 17.1 1.65 5472 16416 0.0085 0.0254 0.99 1.63 12.50% 8
11.1 7.1 1.1 24 1.65 6840 20520 0.0106 0.0317 1.24 1.62 13.75% 8
10.3 10.2 10.3 12 2.10 2736 8208 0.0042 0.0127 0.75 1.07 8.75% 8
10 10.2 10.1 10.2 16 Pipe 15.1 2.10 5016 15048 0.0078 0.0233 0.91 15 10.00% 8
10.1 7.9 10.1 24 1.80 6840 20520 0.0106 0.0317 1.24 1.62 13.75% 8
9.8 9.7A 9.8 0 0.40 0 0 0.0000 0.0000 0 0 0.00% 8
9.7A 9.7 9.8(1) 0 0.40 0 0 0.0000 0.0000 0 0 0.00% 8
9.7 9.6 9.7 0 0.40 0 0 0.0000 0.0000 0 0 0.00% 8
9.6 9.5 9.6 6 Pipes 12.1 & 13.1 0.85 4560 13680 0.0071 0.0212 0.83 1.09 10.00% 8
9 9.5 9.4 9.5 12 Pipe 16.1 0.85 7296 21888 0.0113 0.0339 0.95 1.41 13.75% 8
9.4 9.3 9.4 16 2.00 8208 24624 0.0127 0.0381 1.07 1.95 13.75% 8
9.3 9.2 9.3 23 2.00 9804 29412 0.0152 0.0455 1.28 1.92 15.00% 8
9.2 9.1 9.2 24 1.50 10032 30096 0.0155 0.0466 1.36 1.73 15.00% 8
9.1 7.10 9.1 24 1.50 10032 30096 0.0155 0.0466 1.3 1.65 15.00% 8
8.6 8.5 8.6 5 1.50 1140 3420 0.0018 0.0053 0.59 0.95 6.25% 8
PA2 8.5 8.4 8.5 7 0.40 1596 4788 0.0025 0.0074 0.45 0.62 6.25% 8
8 8.4 8.3 8.4 10 1.80 2280 6840 0.0035 0.0106 0.62 1.24 7.50% 8
8.3 8.2 8.3 23 Pipe 14.1 2.10 6612 19836 0.0102 0.0307 1.19 1.57 12.50% 8
8.2 8.1 8.2 35 2.30 9348 28044 0.0145 0.0434 1.22 1.83 100.00% 8
8.1 7.6 8.1 39 1.67 10260 30780 0.0159 0.0476 1.34 1.9 15.00% 8
7.19 7.18 7.19 3 0.72 684 2052 0.0011 0.0032 0.36 0.57 5.00% 8
7.18 717 7.18 4 0.50 912 2736 0.0014 0.0042 0.25 0.49 5.00% 8
717 7.16 717 12 0.50 2736 8208 0.0042 0.0127 0.49 0.82 8.75% 8
7.16 7.15 7.16 20 0.75 4560 13680 0.0071 0.0212 0.83 1.09 10.00% 8
7.15 7.14 7.15 27 1.60 6156 18468 0.0095 0.0286 1.1 1.47 12.50% 8
7.14 7.13 7.14 36 1.80 8208 24624 0.0127 0.0381 1.07 1.61 13.75% 8
7.13 712 7.13 38 0.40 8664 25992 0.0134 0.0402 0.69 1.07 15.00% 8
712 711 7.12 44 Pipe 11.1 1.20 16872 50616 0.0261 0.0783 1.34 1.83 20.00% 8
711 7.10 711 48 Pipe 9.1 1.71 27816 83448 0.0430 0.1291 1.81 2.69 25.00% 8
7 7.10 7.9 7.10 52 Pipe 10.1 1.20 35568 106704 0.0550 0.1651 1.68 2.56 28.75% 8
79 7.8 7.9 58 1.00 36936 110808 0.0571 0.1714 174 244 28.75% 8
7.8 7.7 7.8 60 0.40 37392 112176 0.0579 0.1736 1.21 173 30.00% 8
7.7 7.6 7.7 60 Pipe 8.1 0.68 47652 142956 0.0737 0.2212 1.54 22 32.50% 8
7.6 7.5 7.6 60 0.60 47652 142956 0.0737 0.2212 1.54 2.07 32.50% 8
7.5 74 7.5 60 1.2 47652 142956 0.0737 0.2212 1.96 27 32.50% 8
74 7.3 7.4 60 0.4 47652 142956 0.0737 0.2212 1.38 1.85 32.50% 8
7.3 7.2 7.3 60 0.4 47652 142956 0.0737 0.2212 1.38 1.85 32.50% 8
7.2 71 7.2 60 0.4 47652 142956 0.0737 0.2212 1.38 1.85 32.50% 8
7.1 1.2 7.1 60 0.4 47652 142956 0.0737 0.2212 1.38 1.85 32.50% 8




Primary Gravity Line to Main Interceptor

Total Number of

Units contributing Future Normal
Planning (cumulative on that Contributing/ ADF PDF Demand? | Demand | Adjusted | Adjusted |Velocity at|Velocity at| Depth at | Line Size
Area | Main Line | MH Start | MH End Pipe line) Interceting Pipes | Slope | (GPD) | (GPD) | ADF (cfs) | PDF (cfs) | (Y/N) Source | ADF (cfs) | PDF (cfs) | ADF (ft/s) | PDF (ft/s) | PDF (%) | (in)
226 22.5 226 8 25 2128 6384 | 0.003203] 0.009878| N 0.59 116 | 7.50% 8
225 224 25 16 28 4256 | 12768 0019755| N 1.18 166 | 10.00% 8
2 224 22.3 224 20 25 5320 | 15960 | 0008231 0.024694| N 0.96 1.59 | 12.50% 8
223 222 23 24 3 6384 | 19152 0029633] N 1.16 19 | 1250% 8
22.2 221 222 30 25 7980 | 23940 | 0.012347|0.037041| N 1.44 19 | 13.75% 8
221 211 221 30 04 7980 | 23940 | 0012347 0.037041] N 079 113 | 13.75% 8
28 28.1 214 28.1 7 2.81 1862 5586 | 0.002881] 0.008643| N 094 1.014_| 7.50% 8
273 272 273 16 35 4256 | 12768 0019755| N 1.18 166 | 10.00% 8
27 212 271 272 17 1.49 4522 | 13566 | 0.006997 | 0.02099 N 0.82 1.35 | 10.00% 8
272 271 27.1 21 1.25 5586 | 16758 | 0.008643| 0.025928| N 1.01 133 | 12.50% 8
PA4 21.11 214 21.11 2 0.75 532 1506 | 0.000823] 0.002469| N 027 044 | 5.00% 8
212 219 211 3 075 798 2394 | 0001235] 0.003704] N 04 066 | 500% 8
21.9 218 219 3 0.75 798 2394 | 0.001235] 0.003704] N 04 066 | 5.00% 8
218 217 218 11 1.77 2926 8778 | 0.004527| 0.013582| N 0.81 114 | 875% 8
21.7 216 217 25 32 6650 | 19950 | 0.010289 0.030867| N 12 1.98 | 12.50% 8
21 216 215 216 28 215 7448 | 22344 | 0011524| 0.034571| N 1.35 1.77_| 13.75% 8
215 214 215 31 Pipe 27.1 049 | 13832 | 41496 | 0.021401] 0.064204| N 09 134 | 17.50% 8
214 213 214 37 Pipe 28.1 05 17290 | 51870 | 0026752 0.080255| N 095 151 | 20.00% 8
213 21.2 213 37 04 17290 | 51870 | 0.026752| 0.080255| N 095 1.37_| 20.00% 8
212 211 212 38 04 17556 | 52668 | 0.027163| 0.081489] N 0.96 1.39 | 20.00% 8
214 204 211 38 Pipe 22.1 06 25536 | 76608 | 0.03951 | 0.11853 N 12 169 | 23.75% 8
263 262 263 15 3 3990 | 11970 001852 N 111 1.56 | 10.00% 8
26 26.2 26.1 262 29 0.8 7714 | 23142 | 0011935 0.035806| N 1 127 | 13.75% 8
26.1 203 26.1 34 08 9044 | 27132 | 0013993 0.041979] N 09 149 | 15.00% 8
25 252 251 252 16 2 4256 | 12768 | 0.006585] 0.019755| N 0.7 1.27 | 10.00% 8
251 232 25.1 28 2 7448 | 22344 | 0011524| 0.034571| N 1.35 1.77_| 13.75% 8
24.4 24.3 244 16 1.75 4256 | 12768 | 0.006585] 0.019755| N 077 1.27 | 10.00% 8
2 243 242 243 29 1.75 7714 | 23142 | 0011935 0.035806| N 1 183 | 13.75% 8
24.2 24.1 2.2 30 1 7980 | 23940 | 0.012347|0.037041| N 1.04 131 | 13.75% 8
24.1 231 24.1 33 1 8778 | 26334 0040745] N 114 145 | 15.00% 8
PA3 238 237 238 8 1 2128 6384 | 0.003203| 0.009878| N 059 083 | 7.50% 8
237 236 237 10 05 2660 7980 | 0004116 0.012347| N 048 079 | 7.50% 8
236 235 236 24 2 6384 | 19152 | 0.009878| 0.020633| N 1.16 152 | 12.50% 8
2 235 | Str.385 235 37 05 9842 | 29506 | 0015228 0.045683| N 078 121 | 15.00% 8
234 233 234 39 04 10374 | 31122 | 0016051 0.048153] N 0.82 143 | 15.00% 8
233 232 233 42 Pipe 25.1 1 18620 | 55860 | 0.028809 0.086428| N 1.21 18 | 2125% 8
232 231 232 42 Pipe 24.1 05 27308 | 82194 | 0.042391] 0.127173] N 112 1.67 | 25.00% 8
231 201 231 42 1 27398 | 82194 | 0.042391]0.127173] N 15 216 | 2500% 8
1929 | 19.28 19.28 0 1.8 [} 0 0 0 N 0 0 0.00% 8
1928 | 19.27 19.27 0 2 0 0 0 0 N 0 0 0.00% 8
1927 | 19.26 19.26 0 007 0 0 0 0 N 0 0 0.00% 8
1926 | 19.25 19.25 0 05 0 0 0 0 N 0 0 0.00% 8
1925 | 19.24 19.24 0 05 [} 0 0 0 N 0 0 0.00% 8
1924 | 19.23 19.23 15 06 3990 | 11970 | 0.006173| 0.01852 N 072 095 | 10.00% 8
1923 | 19.22 19.22 20 1.3 5320 | 15960 | 0008231 0.024694| N 0.96 1.27 | 12.50% 8
1922 | 1921 19.21 31 07 8246 | 24738 | 0012758 0.038275] N 082 136 | 13.75% 8
1921 | 19.20 19.20 42 05 11172 | 33516 | 0.017286| 0.051857| N 0.89 121 | 16.25% 8
1920 | 1919 19.19 48 All1and 2 12| 1007798 | 3023394 | 1559204 | 4.677882] N 464 638 | 60.56% 18
1919 | 1918 19.18 55 2.97 | 1009660 | 3028980 | 1.562175 | 4.686525| N 631 886 | 60.56% 18
1918 | 1917 1917 61 Pipe 20.1 1.43 | 1124306 | 3372918 [ 1.739558 | 5.218675] N 5.11 7.02_| 63.33% 18
1947 | 1916 19.16 61 1 1124306 | 3372918 | 1.739558 | 5.218675| N 4.48 6.06 | 63.33% 18
1916 | 1915 19.15 61 1.38 | 1124306 | 3372918 [ 1.739558 | 5.218675] N 491 658 | 58.89% 18
19.15 | Str. 219 19.14 61 0.4 | 1124306 | 3372918 | 1.739558 | 5.218675| N 3.24 423 | 63.33% 18
Str.219 | 914 19.14 (1) 61 0.4 | 1124306 | 3372918 [ 1.739558 | 5.218675| N 324 423 | 63.33% 18
19 1944 | 1943 19.13 61 0.4 | 1124306 | 3372918 | 1.739558 | 5.218675| N 3.24 423 | 63.33% 18
1913 | 1912 19.12 61 075 | 1124306 | 3372918 | 1.739558 | 5.218675| N 41 548 | 63.33% 18
1942 | 1911 19.11 61 0.75 | 1124306 | 3372018 | 1.739558 | 5.218675| N 41 548 | 63.33% 18
1911 | 1910 19.10 61 Future 075 | 1124306 | 3372918 | 1.739558 | 5.218675| Y PAs5and 6 | 1902126 5706377 | 4.19 556 | 66.11% 18
1910 | 19.09 19.09 61 0.75 | 1124306 | 3372018 | 1.739558 | 5.218675| Y Carry over | 1.902126 | 5.706377 | _4.19 556 | 66.11% 18
19.09 | 19.08A 19.08 61 075 | 1124306 | 3372918 | 1.739558 | 5.218675| Y. Carry over | 1.902126 [ 5706377 _4.19 556 | 66.11% 18
19.08A | 19.08 | 19.08(1) 61 Future 0.4 | 1124306 | 3372918 | 1.739558 | 5.218675| Y Carry over | 1.902126 | 5.706377 | 3.35 428 | 66.11% 18
PAS 7,16,
central + Carry
198 19.7 19.7 61 02 | 1124306 | 3372918 | 1.739558 | 5.218675| Y over 2.205448 | 6.616343| 2.64 333 | 57.62% | 21
197 19.6 19.6 61 02 | 1124306 | 3372918 | 1.739558 | 5.218675| Y Carry over | 2.205448[ 6616343 2.64 333 | 57.62% | 21
196 19.4A 19.5 61 012 | 1124306 | 3372018 | 1.739558 | 5.218675| Y Carry over | 2.205448] 6.616343|  2.21 283 | 4833% | 24
194A | 195 195 (1) 61 0.12__| 1124306 | 3372918 | 1.739558 | 5.218675 Carry over | 2.205448[ 6616343 2.21 283 | 4833% | 24
195 19.4 19.4 61 115 | 1124306 | 3372918 | 1.739558 | 5.218675| Y Carry over | 2.205448 | 6.616343| 4.8 675 | 48.33% | 24
18,1920 &
194 19.3 19.3 61 Pipe 29.1 0.1 | 1254570 | 3763710 | 1.941107 | 582332 Y carry over | 2.684898 | 8.054694 |  2.13 283 | 40.00% | 30
193 19.2 19.2 61 01| 1254570 | 3763710 [ 1.941107 | 582332 Y Carry over | 2.684898 [ 8.054694 | 2.13 283 | 40.00% | 30
192 19.1 19.1 61 0.1 | 1254570 | 3763710 | 1.941107| 582332 Y Carry over | 2.684898 | 8.054694 | 2.13 283 | 40.00% | 30
23 332 33.1 332 16 23 4256 | 12768 0019755| N 1.18 166 | 10.00% 8
331 313 33.1 22 2.06 5852 | 17556 0027163| N 1.06 1.75 | 12.50% 8
5 352 35.1 352 14 18 3724 | 11172 0017286 N 1.03 145 | 8.75% 8
35.1 322 35.1 26 14 6916 | 20748 0032102] N 09 164 | 13.75% 8
5 36.2 36.1 362 14 16 3724 | 11172 0017286 N 1.03 145 | 8.75% 8
36.1 32.1 36.1 26 14 6916 | 20748 0032102] N 09 14| 13.75% 8
a7 372 371 372 14 15 3724 | 11172 0017286] N 067 111 | 8.75% 8
374 302 37.1 26 1.3 6916 | 20748 0032102] N 09 135 | 13.75% 8
31.9 309 30.10 6 15 159 | 4788 0007408] N 044 062 | 625% 8
30.9 30.8 309 13 0.75 3458 | 10374 0016051 N 1.33 188 | 8.75% 8
308 307 308 19 0.75 5054 | 15162 0023459 N 14 1.97 | 10.00% 8
30.7 306 307 20 028 5320 | 15960 0024694 N 0.96 159 | 12.50% 8
20 306 305 306 33 083 8778 | 26334 | 0013562 0.040745] N 1.59 262 | 1500% 8
30.5 304 305 44 09 11704 | 35112 | 0.018109] 0.054326| N 212 278 | 16.25% 8
304 303 304 46 07 12236 | 36708 | 0018932 0.056796| N 1.59 239 | 16.25% 8
30.3 302 303 51 Pipe 37.1 06 20482 | 61446 | 0.03169 | 0.095071| N 2.04 29 | 2250% 8
PA17 302 30.1 302 52 Pipe 32.1 06 50806 | 152418 | 0.078608] 0.235825] N 279 401 | 2250% 8
30.1 29.30 30.1 52 25 50806 | 152418 | 0.078608] 0.235825| N 4.03 6.26 | 35.00% 8
31.9 318 319 10 1.03 2660 7980 | 0004116 0.012347| N 1.35 144 | 7.50% 8
31.8 317 318 12 1.3 3192 9576 | 0.004939| 0.014816| N 0.89 125 | 8.75% 8
317 316 317 23 13 6118 | 18354 | 0.009466 0.028398| N 111 156 | 13.75% 8
31 316 315 316 30 1.3 7980 | 23940 | 0.012347|0.037041| N 1.04 1.56 | 13.75% 8
315 314 315 32 1.86 8512 | 25536 | 0.01317 | 0.03951 N 111 167 | 13.75% 8
314 313 314 37 Pipes 33.1 & 34.1 124 | 16758 | 50274 | 0.025028] 0.077785| N 1.33 206 | 20.00% 8
313 312 313 37 104 | 16758 | 50274 | 0.025928]0.077785] N 1.32 182 | 20.00% 8
314 29.34 311 37 035 | 16758 | 50274 | 0.025928]0.077785| N 092 1.32 | 20.00% 8
31.9 324 325 12 259 | 10108 | 30324 | 0.015639]0.046918] N 1.31 198 | 15.00% 8
324 323 324 23 2.1 13034 | 39102 | 0.020167 | 0.0605 N 13 2145 | 17.50% 8
32 323 322 323 28 Pipe 35.1 06 21280 | 63840 | 0.032925]0.098775] N 147 168 | 2250% 8
322 32.1 322 33 Pipe 36.1 06 29526 | 88578 | 0.045683| 0.13705 N 1.21 1.8 | 25.00% 8
32.1 30.1 32.1 35 1.7 30058 | 90174 | 0.046507 | 0.13952 N 1.96 262 | 27.50% 8
34.2 34.1 342 2 04 532 1506 | 0.000823] 0.002469| N 027 044 | 5.00% 8
34 34.1 31.3A 34.1 4 04 1064 3192 | 0001646 0.004939] N 029 058 | 625% 8
313A | 313 34.1(1) 4 0.39 1064 3192 | 0.001646| 0.004939| N 029 058 | 6.25% 8
532 53.1 532 14 06 3724 | 11172 | 0.005762| 0.017286] N 067 089 | 875% 8
53 53.1 394 53.1 26 06 6916 | 20748 | 0010701 0.032102] N 0.69 114 | 13.75% 8
52.2 52.1 522 14 075 3724 | 11172 | 0.005762| 0.017286] N 067 111 | 8.75% 8
52 52.1 393 52.1 26 0.75 6916 | 20748 | 0010701 0.032102] N 09 114 | 13.75% 8
512 511 512 14 065 3724 | 11172 | 0.005762| 0.017286] N 067 089 | 875% 8
51 51.1 392 51.1 25 065 6650 | 19950 | 0.010289 0.030867| N 0.87 14 12.50% 8
50 50.2 50.1 502 12 07 3192 9576 | 0004939 0.014816] N 058 095 | 875% 8
50.1 30.1 50.1 25 07 6650 | 19950 | 0.010289 0.030867| N 0.87 13| 1250% 8
49 481 454 491 14 1.2 3724 | 11172 | 0.005762| 0.017286] N 067 111 | 8.75% 8
48 48.1 38.13 48.1 10 04 2660 7980 | 0.004116] 0.012347| N 048 079 | 7.50% 8
47 46.1 455 47.1 12 0.75 3192 9576 | 0004939 0.014816] N 058 095 | 875% 8
46 46.1 38.12 46.1 12 062 3192 9576 | 0.004939| 0.014816| N 058 095 | 875% 8
442 441 442 16 05 4256 | 12768 | 0.006585] 0.019755] N 055 083 | 10.00% 8
44 44.1 38.11 44.1 24 05 6384 | 19152 0029633| N 063 1.05 | 12.50% 8
422 42.1 422 5 0.75 1330 3990 | 0002058 0.006173] N 037 072 | 625% 8
42 42.1 404 42.1 7 0.75 1862 5586 0008643] N 052 072 | 7.50% 8

ADF 1&2:
PHF 182:

995030
2985090



43 42.2 38.10 43.1 9 0.93 2394 7182 | 0.003704 | 0.011112 N 0.66 0.93 7.50% 8
412 41.10 41.2 6 1.5 1596 4788 | 0.002469 | 0.007408 N 0.44 0.87 6.25% 8
4 411 38.60 41.1 6 15 1596 4788 | 0.002469 | 0.007408 N 0.44 0.87 6.25% 8
38.18 38.17 38.18 4 0.5 1064 3192 | 0.001646 | 0.004939 N 0.29 0.58 6.25% 8
38.17 38.16 38.17 9 0.5 2394 7182 | 0.003704 | 0.011112 N 0.43 0.71 7.50% 8
38.16 38.15 38.16 13 0.4 3458 10374 | 0.00535 | 0.016051 N 0.63 0.82 8.75% 8
38.15 38.14 38.15 19 0.4 5054 15162 | 0.00782 | 0.023459 N 0.66 0.83 | 10.00% 8
38.14 38.13 38.14 24 0.4 6384 19152 | 0.009878 | 0.029633 N 0.63 1.05 12.50% 8
38.13 38.12 38.13 28 Pipe 48.1 0.4 10108 | 30324 | 0.015639 | 0.046918 N 0.8 1.1 15.00% 8
38.12 38.11 38.12 33 Pipe 46.1 0.4 13376 40128 | 0.020696 | 0.062087 N 0.87 1.3 17.50% 8
PA21 38.11 38.10 38.11 38 Pipe 4.1 0.4 20900 | 62700 | 0.032337 | 0.097011 N 0.98 138 | 22.50% 8
38.10 38.09 38.1 48 Pipe 43.1 0.4 25574 76722 | 0.039569 | 0.118706 N 1.05 1.56 23.75% 8
38 38.9 38.8 38.9 50 0.4 26030 | 78090 | 0.040274 | 0.120823 N 1.08 159 | 23.75% 8
38.8 38.7A 38.8 51 0.4 26258 78774 | 0.040627 | 0.121881 N 1.08 1.49 23.75% 8
38.7A 38.8 38.8 53 0.4 26714 | 80142 | 0.041333 ] 0.123998 N 1.09 1.51 25.00% 8
38.7 38.6 38.7 57 0.4 27626 82878 | 0.042744 | 0.128231 N 1.13 1.56 25.00% 8
38.6 385 38.6 57 Pipe 41.1 and 40.1 0.4 34504 | 103512 | 0.053386 | 0.160157 N 1.25 17 28.75% 8
38.5 384 385 57 0.4 34504 103512 | 0.053386 | 0.160157 N 1.25 1.7 28.75% 8
38.4 38.3 38.4 57 0.4 34504 | 103512 | 0.053386 | 0.160157 N 1.25 17 28.75% 8
38.3 38.2 383 57 0.4 34504 103512 | 0.053386 | 0.160157 N 1.25 1.7 28.75% 8
38.2 38.1 38.2 57 0.4 34504 | 103512 | 0.053386 | 0.160157 N 1.25 17 28.75% 8
38.1 29.21 38.1 57 0.4 34504 103512 | 0.053386 | 0.160157 N 1.25 1.7 28.75% 8
40.7 40.6 40.7 3 0.75 684 2052 | 0.001058 | 0.003175 N 0.35 0.57 5.00% 8
406 405 40.6 4 0.75 912 2736 | 0.001411| 0.004233 N 0.46 0.72 5.00% 8
%0 40.5 40.4 40.5 7 1 1596 4788 | 0.002469 | 0.007408 N 0.44 0.87 6.25% 8
404 40.2 404 8 Pipe 42.1 1 3686 11058 | 0.005703 | 0.017109 N 0.67 1.1 8.75% 8
40.2 40.1 40.2 9 1 3914 11742_| 0.006056 | 0.018168 N 0.71 117 10.00% 8
40.1 38.6 40.1 15 1 5282 15846 | 0.008172 | 0.024517 N 0.96 1.26 12.50% 8
38.18 39.8 39.9 1 0.6 228 684 | 0.000353 | 0.001058 N 0.112 0.35 2.50% 8
39.8 39.7 39.8 14 0.6 3192 9576 | 0.004939 | 0.014816 N 0.58 0.95 8.75% 8
39.7 39.6 39.7 28 0.6 6384 19152 | 0.009878 | 0.029633 N 0.83 1.05 | 12.50% 8
39.6 395 39.6 30 0.4 6840 20520 | 0.010583 | 0.031749 N 0.68 0.97 13.75% 8
39 39.5 39.4 39.5 34 0.6 7752 23256 | 0.011994 | 0.035982 N 0.77 125 | 13.75% 8
39.4 39.3 39.4 40 Pipe 53.1 0.6 16036 48108 | 0.024811 | 0.074434 N 1.05 1.65 20.00% 8
39.3 392 39.3 44 Pipe 52.1 0.6 23864 | 71592 | 0.036923 | 0.110769 N 1.12 172 | 23.75% 8
39.2 39.1 39.2 49 Pipe 51.1 1 28196 84588 | 0.043626 | 0.130877 N 1.55 2.23 25.00% 8
39.1 29.25 39.1 49 1 28196 | 84588 | 0.043626 | 0.130877 N 1.55 223 | 25.00% 8
2011 20.10 20.11 0 275 0 0 0 0 Y Southwest | 0.115597 | 0.346791 3.07 4.23 42.50% 8
20.10 20.09 20.10 0 275 0 0 0 0 Y Carryover | 0.115597 | 0.346791|  3.07 423 | 42.50% 8
20.09 20.08 20.09 0 275 0 0 0 0 Y Carry over | 0.115597 | 0.346791 3.07 4.23 42.50% 8
20.08 20.07 20.08 0 2 0 0 0 0 Y Carryover | 0.115507 | 0.346791| 2.71 3.68 | 42.50% 8
20.07 20.06 20.07 0 2 0 0 0 0 Y Carry over | 0.115597 | 0.346791 271 3.68 42.50% 8
20 20.06 20.05 20.06 0 0.4 0 0 0 0 Y Carryover | 0.115597 | 0.346791| 1.52 209 | 42.50% 8
20.05 20.04 20.05 0 1 0 0 0 0 Y Carry over | 0.115597 | 0.346791 217 29 42.50% 8
204 20.3 204 0 Pipe 21.1 0.4 76608 | 229824 | 0.11853 | 0.35559 Y Carryover | 0.234127] 0.702382|  1.86 245 | 60.00% 8
203 20.2 203 0 Pipe 26.1 0.4 85652 256956 | 0.132523 | 0.39757 Y Carry over 0.24812 | 0.744361 1.87 246 61.25% 8
20.2 20.1 202 0 0.4 85652 | 256956 | 0.132523| 0.39757 Y Carmryover | 0.24812 | 0.744361| 1.87 246 | 61.25% 8
201 19.17 20.1 Pipe 23.1 113 113050 | 339150 | 0.174914 | 0.524743 Y Carry over | 0.290511 | 0.871534 2.89 3.87 67.50% 8
20.11 29.42 29.43 0 14 0 0 0 0 N 0 0 0.00% 8
29.42 2941 29.42 0 14 0 0 0 0 N 0 0 0.00% 8
29.41 29.40 29.41 0 14 0 0 0 0 N 0 0 0.00% 8
29.40 29.39 29.40 0 14 0 0 0 0 N 0 0 0.00% 8
29.39 29.38 29.39 0 1.2 0 0 0 0 N 0 0 0.00% 8
29.38 29.37 29.38 0 1.2 0 0 0 0 N 0 0 0.00% 8
29.37 29.36 29.37 0 1.2 0 0 0 [ N 0 0 0.00% 8
29.36 29.35 29.36 0 1.8 0 0 0 0 Y PA 13 0.046507 | 0.13952 1.96 2.62 27.50% 8
29.35 29.34 29.35 0 1.8 0 0 0 0 Y Carry over | 0.046507 1.96 262 | 27.50% 8
29.34 29.33 29.34 0 Pipe 31.1 0.8 16758 50274 | 0.025928 | 0.077785 Y Carry over | 0.072435 1.69 231 32.50% 8
29.33 29.32 29.33 0 0.7 16758 | 50274 | 0.025928 | 0.077785 Y Carryover | 0.072435| 0.217305|  1.51 2.31 32.50% 8
29.32 29.31 29.32 0 0.6 16758 50274 | 0.025928 | 0.077785 Y Carry over | 0.072435 | 0.217305 15 216 32.50% 8
29.31 29.30 29.31 0 0.7 16758 | 50274 | 0.025928 | 0.077785 Y Carryover | 0.072435]| 0.217305| 1.5 2.3 32.50% 8
29.30 29.29 29.30 0 Pipe 30.1 0.4 67564 202692 | 0.104537 | 0.313611 Y Carry over | 0.151044 | 0.453131 16 228 47.50% 8
29.29 29.28 29.29 0 0.4 67564 | 202692 | 0.104537 | 0.313611 Y Carry over | 0.151044 | 0.453131 1.6 228 | 47.50% 8
29.28 29.27 29.28 0 0.4 67564 202692 | 0.104537 | 0.313611 Y Carry over | 0.151044 | 0.453131 16 228 47.50% 8
29.27 29.26 29.27 0 0.4 67564 | 202692 | 0.104537 | 0.313611 Y Carry over | 0.151044 | 0.453131 1.6 228 | 47.50% 8
29.26 29.25 29.26 0 0.4 67564 202692 | 0.104537 | 0.313611 Y Carry over | 0.151044 | 0.453131 16 228 47.50% 8
29.25 29.24 29.25 0 Pipe 39.1 0.4 95760 | 287280 | 0.148163 | 0.444488 Y Carryover | 0.194669 | 0.584008 | 1.82 239 | 53.75% 8
29.24 29.23 29.24 0 0.4 95760 287280 | 0.148163 | 0.444488 Y Carry over | 0.194669 | 0.584008 1.82 239 53.75% 8
29.23 29.22 29.23 0 0.4 95760 | 287280 | 0.148163 | 0.444488 Y Carryover | 0.194669 | 0.584008 | 1.82 239 | 53.75% 8
29 29.22 29.21 29.22 0 2 95760 287280 | 0.148163 | 0.444488 Y Carry over | 0.194669 | 0.584008 3.02 4.41 53.75% 8
29.21 29.20 29.21 0 Pipe 38.1 0.4 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.248055] 0.744164 |  1.87 246 | 61.25% 8
29.20 29.19 29.20 0 0.4 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.248055 | 0.744164 1.87 246 61.25% 8
29.19 29.18 29.19 0 0.71 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.248055] 0.744164 | 2.32 313 | 61.25% 8
29.18 29.17 29.18 0 0.85 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.248055 | 0.744164 247 3.4 61.25% 8
29.17 29.16 29.17 0 0.3 130264 | 390792 | 0.201548 | 0.604645 Y Southeast | 0.328818 | 0.986455|  1.86 243 | 54.00% 10
29.16 29.15 29.16 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.328818 | 0.986455 1.78 235 67.50% 10
29.15 29.14 29.15 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.328818| 0.986455| 1.78 235 | 67.50% 10
29.14 29.13 29.14 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.328818 | 0.986455 1.78 235 67.50% 10
29.13 29.12 29.13 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.328818 | 0.986455| 1.78 235 | 67.50% 10
29.12 29.11 29.12 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.328818 | 0.986455 1.78 235 67.50% 10
29.11 29.10 29.11 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.328818| 0.986455| 1.78 235 | 67.50% 10
29.10 299 29.10 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.328818 | 0.986455 1.78 235 67.50% 10
29.9 29.8 29.9 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.328818| 0.986455| 1.78 235 | 67.50% 10
298 29.7 298 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.328818 | 0.986455 1.78 2.35 67.50% 10
29.7 296 29.7 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y PA 19 0.443644 | 1.330933|  1.97 255 | 49.17% 12
296 295 296 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.443644 | 1.330933 1.97 2.55 49.17% 12
29.5 29.4 295 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.443644 | 1.330933|  1.97 255 | 49.17% 12
294 293 294 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.443644 | 1.330933 1.97 2.55 49.17% 12
293 292A 29.3 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carryover | 0.443644 | 1.330933|  1.97 255 | 49.17% 12
29.2A 29.2 293 (1) 0 0.28 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0.443644 | 1.330933 1.97 2.55 49.17% 12
29.2 29.1 292 0 0.1 130264 | 390792 | 0.201548 | 0.604645 Y PA 18 0.525957 | 1.577871]  1.36 1.82 | 40.00% 15
29.1 19.4 29.1 0 0.1 130264 | 390792 | 0.201548 | 0.604645 Y Carry over | 0525957 1.577871]  1.36 1.82_| 40.00% 15




Pioneer Village
Water/Wastewater Demand Estimate

Wastewater Flows
Potable Water Demand Estimate Irrigation Water Demands Residential Uses Commerical Uses Summary (Cumulative MGD)
Sections 7 & 8 P WATER P WATER P Water (ADD) P WATER (ADD) IRR WATER IRRWATER  IRR WATER ADD IRR Water Res Flow Total ADF | Comm Flow Total ADF | Peaking Factor Peak WW Flow Peak WW Flow  Cumulative Flows
Land Use _ Phase Units/Acres Person Use/Person Total Peak Used Total Flow ADD (Gallons) ive (MGD) PHF (GPM) ADD (Gallons) MDD (Gallons) Cumulative (Gal) Zumulative) (MGI Person/DU (GPD/Person) Res (GPD) | (GPD/Acre) Com (GPD) ] (User Defined) (GPD) (MGD) (GPD) (MGD) Irrigation Potable =~ Wastewater
Residential 1 138 3 76 31464 25 78660 36,708 55,062 36,708 0.037 114.537 4,525 4,525 0.005 3.5 76 36,708 3 110,124 0.110 110,124 0.110 0.005 0.037 0.110
2 249 3 76 56772 25 141930 66,234 99,351 102,942 0.103 206.665 8,166 12,691 0.013 35 76 66,234 3 198,702 0.199 308,826 0.309 0.013 0.103 0.309
3 152 3 76 34656 25 86640 40,432 60,648 143,374 0.143 126.157 4,985 17,676 0.018 35 76 40,432 3 121,296 0.121 430,122 0.430 0.018 0.143 0.430
4 123 3 76 28044 2.5 70110 32,718 49,077 176,092 0.176 102.088 4,034 21,709 0.022 3.5 76 32,718 3 98,154 0.098 528,276 0.528 0.022 0.176 0.528
5 127 3 76 28956 25 72390 33,782 50,673 209,874 0.210 105.408 4,165 25,874 0.026 35 76 33,782 3 101,346 0.101 629,622 0.630 0.026 0.210 0.630
6 268 3 76 61104 25 152760 71,288 106,932 281,162 0.281 222435 8,789 13,183 34,663 0.035 35 76 71,288 3 213,864 0.214 843,486 0.843 0.035 0.281 0.843
7 162 3 76 36936 25 92340 43,092 64,638 324,254 0.324 134.457 5313 7,969 39,975 0.040 35 76 43,092 3 129,276 0.129 972,762 0.973 0.040 0.324 0.973
8 138 3 76 31464 2.5 78660 36,708 55,062 360,962 0.361 114.537 4,525 6,788 44,501 0.045 3.5 76 36,708 3 110,124 0.110 1,082,886 1.083 0.045 0.361 1.083
5903 9 140 3 76 31920 25 79800 37,240 55,860 398,202 0.398 116.197 4,591 6,887 49,092 0.049 35 76 37,240 3 111,720 0.112 1,194,606  1.195 0.049 0.398 1.195
10 136 3 76 31008 2.5 77520 36,176 54,264 434,378 0.434 112.878 4,460 6,690 53,552 0.054 3.5 76 36,176 3 108,528 0.109 1,303,134 1.303 0.054 0.434 1.303
Commerical 1 17.08 600 10248 25 25620 12,468 18,703 446,846 0.447 55.814 7,625 11,437 61,176 0.061 600 10,248 3 30,744 0.031 1,333,878 1.334 0.061 0.447 1.334
12 98 3 76 22344 25 55860 26,068 39,102 472,914 0.473 81.338 3,214 4,821 64,390 0.064 35 76 26,068 3 78,204 0.078 1,412,082  1.412 0.064 0.473 1.412
13 113 3 76 25764 25 64410 30,058 45,087 502,972 0.503 93.788 3,706 5,558 68,096 0.068 3.5 76 30,058 3 90,174 0.090 1,502,256 1.502 0.068 0.503 1.502
Commerical 14 44.94 600 26964 25 67410 32,806 49,209 535,779 0.536 146.854 20,061 30,092 88,157 0.088 600 26,964 3 80,892 0.081 1,583,148 1.583 0.088 0.536 1.583
Commerical 15 34.02 600 20412 25 51030 24,835 37,252 560,613 0.561 111.170 15,187 22,780 103,343 0.103 600 20,412 3 61,236 0.061 1,644,384 1.644 0.103 0.561 1.644
16 297 3 76 67716 25 169290 79,002 118,503 639,615 0.640 246.505 9,740 14,609 113,083 0.113 3.5 76 79,002 3 237,006 0.237 1,881,390  1.881 0.113 0.640 1.881
17 233 3 76 53124 25 132810 61,978 92,967 701,593 0.702 193.386 7,641 11,461 120,724 0.121 3.5 76 61,978 3 185,934 0.186 2,067,324  2.067 0.121 0.702 2.067
18 200 3 76 45600 2.5 114000 53,200 79,800 754,793 0.755 165.996 6,559 9,838 127,282 0.127 3.5 76 53,200 3 159,600 0.160 2,226,924  2.227 0.127 0.755 2.227
19 279 3 76 63612 25 159030 74,214 111,321 829,007 0.829 231.565 9,149 13,724 136,432 0.136 3.5 76 74,214 3 222,642 0.223 2,449,566  2.450 0.136 0.829 2.450
20 113 3 76 25764 2.5 64410 30,058 45,087 859,065 0.859 93.788 3,706 5,558 140,137 0.140 3.5 76 30,058 3 90,174 0.090 2,539,740  2.540 0.140 0.859 2.540
21 337 3 76 76836 25 192090 89,642 134,463 948,707 0.949 279.704 11,051 16,577 151,189 0.151 3.5 76 89,642 3 268,926 0.269 2,808,666  2.809 0.151 0.949 2.809
22 91 3 76 20748 25 51870 24,206 36,309 972,913 0.973 75.528 2,984 154,173 0.154 35 76 24,206 3 72,618 0.073 2,881,284  2.881 0.154 0.973 2.881
23 86 3 76 19608 25 49020 22,876 34,314 995,789 0.996 71.378 2,820 156,993 0.157 35 76 22,876 3 68,628 0.069 2,949912  2.950 0.157 0.996 2.950
24 74 3 76 16872 2.5 42180 19,684 29,526 1,015,473 1.015 61.419 2,427 159,420 0.159 3.5 76 19,684 3 59,052 0.059 3,008,964  3.009 0.159 1.015 3.009
25 67 3 76 15276 25 38190 17,822 26,733 1,033,295 1.033 55.609 2,197 161,617 0.162 3.5 76 17,822 3 53,466 0.053 3,062,430  3.062 0.162 1.033 3.062
Commerical 26 25.85 600 15510 25 38775 18,871 28,306 1,052,166 1.052 84.472 11,539 173,157 0.173 600 15,510 3 46,530 0.047 3,108,960  3.109 0.173 1.052 3.109
27 128 3 76 29184 25 72960 34,048 51,072 1,086,214 1.086 106.238 4,198 177,354 0.177 3.5 76 34,048 3 102,144 0.102 3,211,104  3.211 0.177 1.086 3.211
28 60 3 76 13680 2.5 34200 15,960 23,940 1,102,174 1.102 49.799 1,968 179,322 0.179 3.5 76 15,960 3 47,880 0.048 3,258,984  3.259 0.179 1.102 3.259
29 93 3 76 21204 2.5 53010 24,738 37,107 1,126,912 1.127 77.188 3,050 182,371 0.182 3.5 76 24,738 3 74,214 0.074 3,333,198 3.333 0.182 1.127 3.333
Section 9 P WATER P WATER P Water P WATER NP WATER NP WATER NP Water Res Flow Total ADF | Comm Flow Total ADF | Peaking Factor Peak WW Flow Peak WW Flow  Cumulative Flows
Land Use _ Phase Units/Acres Person Use/Person Total Total Flow ADD (Gallons) MDD (G: (MGD) ADD (Gallons) Cumulative (Gal) Sumulative) (MGIl Person/DU (GPD/Person) Res (GPD) | (GPD/Acre) Com (GPD) | (User Defined) (GPD) (MGD) (GPD) (MGD) Non-Potable ~Potable Wastewater
30 1156 3 76 263568 25 658920 307,496 461,244 1,434,408 1.434 959.459 37,909 220,281 0.220 3.5 76 307,496 3 922,488 0.922 4,255,686  4.256 0.220 1.434 4.256
School 31 30.33 1000 15 15000 25 37500 22,141 33,211 1,456,549 1.457 99.112 13,539 233,820 0.234 600 18,198 3 54,594 0.055 4,310,280  4.310 0.234 1.457 4.310
32 272 3 76 62016 25 155040 72,352 108,528 1,528,901 1.529 225.755 8,920 242,740 0.243 3.5 76 72,352 3 217,056 0.217 4,527,336 4.527 0.243 1.529 4.527
33 223 3 76 50844 2.5 127110 59,318 88,977 1,588,219 1.588 185.086 7,313 250,053 0.250 3.5 76 59,318 3 177,954 0.178 4,705,290  4.705 0.250 1.588 4.705
34 350 3 76 79800 2.5 199500 93,100 139,650 1,681,319 1.681 290.494 11,478 261,530 0.262 3.5 76 93,100 3 279,300 0.279 4,984,590  4.985 0.262 1.681 4.985
Section 5 P WATER P WATER P Water P WATER NP WATER NP WATER NP Water Res Flow Total ADF | Comm Flow Total ADF | Peaking Factor Peak WW Flow Peak WW Flow  Cumulative Flows
Land Use  Phase Acres Person Use Total Total Flow ADD (Gallons) MDD (G: (MGD) ADD (Gallons) Cumulative (Gal) Sumulative) (MGIl Person/DU (GPD/Person) Res (GPD) | (GPD/Acre) Com (GPD) | (User Defined) (GPD) (MGD) (GPD) (MGD) Non-Potable ~Potable Wastewater
Industrial 35 88.65 600 53190 25 132975 64,715 97,072 1,746,033 1.746 289.689 39,573 301,104 0.301 600 53,190 3 159,570 0.160 5,144,160  5.144 0.301 1.746 5.144
Industrial 36 25.06 600 15036 25 37590 18,294 27,441 1,764,327 1.764 81.891 11,187 312,291 0.312 600 15,036 3 45,108 0.045 5,189,268  5.189 0.312 1.764 5.189
Commerical 37 9.74 600 5844 25 14610 7,110 10,665 1,771,437 1.771 31.828 4,348 316,638 0.317 600 5,844 3 17,532 0.018 5,206,800  5.207 0.317 1.771 5.207
Industrial 38 59.86 600 35916 25 89790 43,698 65,547 1,815,135 1.815 195.609 26,722 40,082 343,360 0.343 600 35916 3 107,748 0.108 5,314,548 5315 0.343 1.815 5.315




Figure 3.1 Ratio of Peak Hourly Flow to Design Average Flow

[Source: Washington 98-37WQ, Figure C1-1 with note originally extracted from
“Recommended Standards for Wastewater Facilities, 1990 Edition (10 States Standards)]
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