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Instructions ‘

To receive funding for a Water Plan Grant, applicant must demonstrate how the project, activity, or
process (collectively referred to as “project”) funded by the CWCB will help meet the measurable
objectives and critical actions in the Water Plan. Grant guidelines are available on the CWCB website.

If you have questions, please contact CWCB at (303) 866-3441 or email the following staff to assist you
with applications in the following areas:

Water Storage Projects Anna.Mauss@state.co.us
Conservation, Land Use Planning Kevin.Reidy@state.co.us
Engagement & Innovation Activities Ben.Wade@state.co.us
Agricultural Projects Alexander.Funk@state.co.us
Environmental & Recreation Chris.Sturm@state.co.us
Projects

FINAL SUBMISSION: Submit all application materials in one email to

waterplan.grants @state.co.us

in the original file formats [Application (word); Statement of Work (word); Budget/Schedule
(excel)]. Please do not combine documents. In the subject line, please include the funding
category and name of the project.

Water Project Summary

Name of Applicant Castle Rock Water

Name of Water Project Castle Rock Reservoir No. 2

CWP Grant Request Amount $ 125,000.00

Other Funding Sources $

Other Funding Sources $

Other Funding Sources $

Applicant Funding Contribution $ 125,000.00

Total Project Cost $ 250,000.00 (estimated)
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Applicant & Grantee Information

Name of Grantee(s) Castle Rock Water

Mailing Address 175 Kellogg Court, Castle Rock, CO 80109
FEIN 84-6000640

Organization Contact Matt Benak, P.E.

Position/Title Water Resources Program Manager

Email mbenak@crgov.com

Phone 720-733-6037

Grant Management Contact (same)

Position/Title

Email

Phone

Name of Applicant
(if different than grantee) N/A

Mailing Address

Position/Title

Email

Phone

Description of Grantee/Applicant

Provide a brief description of the grantee’s organization (100 words or less).

Castle Rock Water oversees the Town's water, wastewater and stormwater systems and serves
over 22,822 customers and approximately 73,000 people. The Town secured its first water rights in
1880, and today, operates five water treatment plants, 52 deep groundwater wells, 13 alluvial wells,
two surface water diversions, a 240 AF reservoir, an imported supply network (WISE), nearly 300
miles of sanitary sewer main and ten lift stations, and 350 stormwater detention ponds. CRW strives
to provide our community with exceptional service that protects public health and balances social,
environmental and fiscal responsibilities in a sustainable manner.
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Type of Eligible Entity (check one)

v

Public (Government): Municipalities, enterprises, counties, and State of Colorado agencies.
Federal agencies are encouraged to work with local entities. Federal agencies are eligible, but
only if they can make a compelling case for why a local partner cannot be the grant recipient.

Public (Districts): Authorities, Title 32/special districts (conservancy, conservation, and irrigation
districts), and water activity enterprises.

Private Incorporated: Mutual ditch companies, homeowners associations, corporations.

Private Individuals, Partnerships, and Sole Proprietors: Private parties may be eligible for
funding.

Non-governmental organizations (NGO): Organization that is not part of the government and is
non-profit in nature.

Covered Entity: As defined in Section 37-60-126 Colorado Revised Statutes.

Type of Water Project (check all that apply)

Study

Construction

Identified Projects and Processes (IPP)

Other

Category of Water Project (check the primary category that applies and include

relevant tasks)

Water Storage - Projects that facilitate the development of additional storage, artificial aquifer
recharge, and dredging existing reservoirs to restore the reservoirs' full decreed capacity and Multi-
beneficial projects and those projects identified in basin implementation plans to address the water
supply and demand gap..

Applicable Exhibit A Task(s): Statement of Work — Project Permitting & Reservoir Design

Conservation and Land Use Planning - Activities and projects that implement long-term strategies
for conservation, land use, and drought planning.
Applicable Exhibit A Task(s):

Engagement & Innovation - Activities and projects that support water education, outreach, and
innovation efforts. Please fill out the Supplemental Application on the website.
Applicable Exhibit A Task(s):

Agricultural - Projects that provide technical assistance and improve agricultural efficiency.
Applicable Exhibit A Task(s):

Environmental & Recreation - Projects that promote watershed health, environmental health, and
recreation.
Applicable Exhibit A Task(s):

Other Explain:
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Location of Water Project

Please provide the general county and coordinates of the proposed project below in decimal degrees.
The Applicant shall also provide, in Exhibit C, a site map if applicable.

County/Counties Douglas County
Latitude 39.443972868
Longitude -104.985204994

Water Project Overview

Please provide a summary of the proposed water project (200 words or less). Include a description of
the project and what the CWP Grant funding will be used for specifically (e.g., studies, permitting process,
construction). Provide a description of the water supply source to be utilized or the water body affected
by the project, where applicable. Include details such as acres under irrigation, types of crops irrigated,
number of residential and commercial taps, length of ditch improvements, length of pipe installed, and
area of habitat improvements, where applicable. If this project addresses multiple purposes or spans
multiple basins, please explain.

The Applicant shall also provide, in Exhibit A, a detailed Statement of Work, Budget, Other Funding
Sources/Amounts and Schedule.

An important component of Castle Rock’s long term water plan is to have the ability to capture our
reusable water and return this source back to Town for treatment. The permitting, design, and
construction of Castle Rock Reservoir No. 2 (CRR2) will help Castle Rock Water to reach it's goal of
75% renewable water by 2050. Along with Castle Rock Reservoir No.1 (currently 240 AF capacity),
this new reservoir will have a storage capacity of 1,130 AF. A return pipeline and upgraded pump
station on the Plum Creek Trust (PCT) Property, where CRR1 and the future CRR2 are located are in
the final stages of construction and anticipated to be online by Summer 2020. This return pipeline will
allow for stored renewable water at the Town'’s reservoirs to be returned back to the Town and be
treated at an advanced treatment surface water facility, Plum Creek Water Purification Facility, allowing
for successive treatment and reuse. Also on the PCT Property, and part of the Town'’s infrastructure, is
the Plum Creek Diversion, which allows Castle Rock Water to capture the Town’s fully consumable
effluent released upstream at the Plum Creek Water Reclamation Facility, as well as junior water rights
in case 05CW270 and 17CW3211. The CWP Grant funding will be used towards the project
permitting and reservoir design, which is to include construction drawings and specifications.
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To catalog measurable results achieved with the CWP Grant funds, please provide any of the following
values as applicable:

Measurable Results

1,130 New Storage Created (acre-feet)

New Annual Water Supplies Developed or Conserved (acre-feet),

5,500 Consumptive or Nonconsumptive

- Existing Storage Preserved or Enhanced (acre-feet)

- Length of Stream Restored or Protected (linear feet)

- Efficiency Savings (indicate acre-feet/year OR dollars/year)

- Area of Restored or Preserved Habitat (acres)

- Quantity of Water Shared through Alternative Transfer Mechanisms

Number of Coloradans Impacted by Incorporating Water-Saving Actions
into Land Use Planning

72,168 Number of Coloradans Impacted by Engagement Activity

- Other | Explain:

Water Project Justification

Provide a description of how this water project supports the goals of Colorado’s Water Plan, the most
recent Statewide Water Supply Initiative, and the applicable Roundtable Basin Implementation Plan and

Education Action Plan. The Applicant is required to reference specific needs, goals, themes, or Identified

9-44;)

Projects and Processes (IPPs), including citations (e.g. document, chapters, sections, or page numbers).

The proposed water project shall be evaluated based upon how well the proposal conforms to Colorado’s
Water Plan Framework for State of Colorado Support for a Water Project (CWP, Section 9.4, pp. 9-43 to

CWP — Analysis & Technical Update, Section 4.8.6, identifies an average annual gap for the
South Platte Basin M&l in the range of 192,800 — 390,600 AFY. This storage project will aid in
reducing this gap by allowing for 1,130 AF of storage that can be captured during free river
conditions in wet years as well as allowing for the Town'’s fully consumable effluent to be
captured and reused successively when there is a call on the river.

The Metro Roundtable has identified a need for an additional 183,000 - 272,000 AF by 2050 to
meet demands. In addition to recognizing the need for additional water supplies, Castle Rock
Water set a goal to achieve 75% renewable water by 2050 as part of the Town’s 2016 Water
Resources Strategic Master Plan. The plan also recognizes that by 2050, the Town will likely
be at buildout, effectively doubling the current population of 73,000 residents.

CWP Section 6.1 & 6.3 goals identify the need for uncertainty planning as well innovation
through conservation and reuse. While the construction of a new 1,130 AF reservoir will
certainly help with the uncertainty of future weather conditions, its location downstream of a
wastewater treatment facility (PWCRA) and the nearly completed raw water return pipeline and
water treatment plant upgrades at PCWPF will allow for the Town to treat this water to an
incredibly high standard.
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Sutton Ponds Bedrock & Water Storage Evaluation, prepared by Civil Resources, LLC, July 2009. This
report was prepared for United Water & Sanitation District in order to investigate the feasibility of
creating water storage on the PCT Property, of which the water rights were owned by United Water &
Sanitation District at the time. In 2016, Castle Rock Water purchased the infrastructure and water
rights on the PCT property. At the time of the purchase, the existing infrastructure included a diversion
along Plum Creek, a tributary to the South Platte, as well as a 240 AF water storage reservoir, which is
now known as Castle Rock Reservoir No. 1. This report provides a preliminary scope for expanding
Castle Rock Reservoir No.1 from 240 AF to 610 AF and creating a 1,130 AF additional reservoir,
Castle Rock Reservoir No. 2 on the PCT Property.

Previous CWCB Grants, Loans or Other Funding

List all previous or current CWCB grants (including WSRF) awarded to both the Applicant and Grantee.
Include: 1) Applicant name; 2) Water activity name; 3) Approving RT(s); 4) CWCB board meeting date;
5) Contract number or purchase order; 6) Percentage of other CWCB funding for your overall project.

Castle Rock Water

Plum Creek Water Purification Facility Advanced Treatment Project
$200,000

CMS 113558

CORE CTGG1 2019-2255

No other CWCB funds on this project.

Castle Rock Water

Drought Management Plan

$35,000

PO# POGG1 PDAA 201800000058
No other CWCB funds on this project.

City of Aurora (Castle Rock Water participated in this project in conjunction with Aurora)
Lost Creek Underground Storage Pilot (LCUSP) Project

$100,000

5/18/2017 Pagosa Springs

PO# POGG1 PDAA 201700001081

No other CWCB funds on this project.
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Taxpayer Bill of Rights

The Taxpayer Bill of Rights (TABOR) may limit the amount of grant money an entity can receive. Please
describe any relevant TABOR issues that may affect your application.

Since Castle Rock Water’s divisions (Water, Wastewater, Water Resources, and Stormwater) are
enterprise funds, the revenue limitation within TABOR does not apply.

Submittal Checklist |

v I acknowledge the Grantee will be able to contract with CWCB using the Standard Contract.
Exhibit A

v Statement of Work®

v Budget & Schedule®

- Engineer’s statement of probable cost (projects over $100,000)

- Letters of Matching and/or Pending 3 Party Commitments®

Exhibit C

v Map (if applicable)®

v Photos/Drawings/Reports

- Letters of Support (Optional)

Certificate of Insurance (General, Auto, & Workers’ Comp.) @

Certificate of Good Standing with Colorado Secretary of State®®

W-9@

ANEERNEERN

- Independent Contractor Form® (If applicant is individual, not company/organization)

Engagement & Innovation Grant Applicants ONLY

- Engagement & Innovation Supplemental Application(

(1) Required with application.
(2) Required for contracting. While optional at the time of this application, submission can expedite
contracting upon CWCB Board approval.
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Colorado Water Conservation Board

Water Plan Grant - Exhibit A

Statement Of Work

Date: August 2020

Name of Grantee: Castle Rock Water

Name of Water Project: Castle Rock Reservoir No. 2

Funding Source: Colorado Water Plan - Water Storage Project

Water Project Overview:

An important component of Castle Rock’s long term water plan is to have the ability to capture our reusable
water and return this source back to Town for treatment. The permitting, design, and construction of Castle
Rock Reservoir No. 2 (CRR2) will help Castle Rock Water to reach it’s goal of 75% renewable water by 2050.
Along with Castle Rock Reservoir No.1 (currently 240 AF capacity), this new reservoir will have a storage
capacity of 1,130 AF. A return pipeline and upgraded pump station on the Plum Creek Trust (PCT) Property,
where CRR1 and the future CRR2 are located are in the final stages of construction and anticipated to be
online by Summer 2020. This return pipeline will allow for stored renewable water at the Town’s reservoirs
to be returned back to the Town and be treated at an advanced treatment surface water facility, Plum Creek
Water Purification Facility, allowing for successive treatment and reuse. Also on the PCT Property, and part
of the Town’s infrastructure, is the Plum Creek Diversion, which allows Castle Rock Water to capture the
Town'’s fully consumable effluent released upstream at the Plum Creek Water Reclamation Facility, as well as
junior water rights in case 05CW270 and 17CW3211. The CWP Grant funding will be used towards the
project permitting and reservoir design, which is to include construction drawings and specifications.

Project Objectives:

Project objectives include issuing a Request for Proposals (RFP) for permitting and reservoir design in May
2020 and selecting an engineering/environmental consultant by July 2020. The anticipated start for
consultant work will be August 2020, with a completion date of February 2020. Upon successful completion
of permitting and design, the construction phase will begin for Castle Rock Reservoir No. 2.

CWP Grant Application — Exhibit A | 1
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Task 1 - Project Permitting

Description of Task:

Identify what specific permits are necessary for the implementation of a new off-channel water storage
reservoir.

Method/Procedure:

Work with selected professional engineering/environmental consultant to identify the necessary permits for
implementing a new reservoir.

Deliverable:

e Technical Memorandum No. 1 - Permitting Required for Castle Rock Reservoir No. 2

CWP Grant Application — Exhibit A | 2
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Task 2 - Reservoir Design

Description of Task:

Professional Engineering Consultant will develop a basis of design report (including geotechnical study),
engineering drawings and specifications to be used for the construction of Castle Rock Reservoir No. 2.

Method/Procedure:

Standard civil and environmental engineering practice shall be used for this task.

Deliverable:

e Castle Rock Reservoir No. 2 Basis of Design Report
e Castle Rock Reservoir No. 2 Construction Drawings
e C(Castle Rock Reservoir No. 2 Construction Specifications

CWP Grant Application — Exhibit A | 3



COLORADO

Colorado Water
Conservation Board

E Wg
Departrmernt of Natural Resources
Colorado Water Conservation Board

Water Plan Grant - Exhibit B
Budget and Schedule

Prepared Date: January 28, 2020

Name of Applicant: Castle Rock Water

Name of Water Project: Castle Rock Reservoir No. 2

Project Start Date: August 15, 2020

Project End Date: February 15, 2021

Task
No.

Task Start

Task D ription
ask Descriptio Date

Task End
Date

Grant
Funding
Request

Match
Funding

Total

1 Project Permitting 8/15/2020

2/15/2020

$

25,000

$

25,000

$50,000

Reservoir Design 8/15/2020

2/15/2020

$

100,000

$

100,000

$200,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Total

$125,000

$125,000

$250,000

Page 1 of 1
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SUTTON PONDS

BEDROCK & WATER STORAGE
EVALUATION
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United Water and Sanitation District
5460 South Quebec Street, Suite 110
Greenwood Village, CO 80111

PREPARED BY:

Civil Resources, LLC
323 5th Street

P.O. Box 680
Frederick, CO 80530
Ph: 303-833-1416
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1.0 PROJECT INFORMATION

United Water & Sanitation District directed Civil Resources, LLC review existing geotechnical data, investigate the characteristics
and quality of the underlying bedrock, and to provide three (3) altemate pond layouts and at the Sutton Reservoir site. The goal
of the investigation was to evaluate the feasibility of creating water storage at the site. The Site is located north of Rio Grand
Avenue and west of Highway 85 in Douglas County, Colorado as shown on Figure 1.

20 GEOQTECHNICAL EXPLORATION

Existing geotechnical data was reviewed in combination with additional investigation to estimate the underlying bedrock
characteristics and quality at the Sutton Reservoir site. Civil Resources drilled a total of five (5) borings for this evaluation. The
borings were advanced using a truck mounted CME 75 drill rig equipped with 6-inch 1D hollow-stem continuous flight auger and
hx core steel. The borings were advanced to bedrack with hollow stem augers. Samples of the overburden material (i.e. all
material abave the bedrock) were collected at selected intervals with a split spoon sampler using a standard penetration fest.
Bedrock samples were then collected with either a split spoon sampler or by continuous hx core. The borings were confinuously
logged by a Professional Engineer and selected samples were taken for laboratory testing. The soil stratifications and laboratory
fest results are shown an the summary logs of exploratory borings on Figures 2 and 3. Laboratory results are included in

Appendix A,

21 Previous Geotechnical Evaluations

Civil Resources has reviewed Geofechnical Investigation, Ravenna Surface impoundment, Sedalia, Colorado 80135, dated June
20, 2006 by ATEST, Inc. This geological data provided information about the bedrock in the area of the existing pond at the
subject site. ATEST bore logs for borings SP-1, SP-2, and SP-3 show the bedrock material as claystone and claystone/shale
bedrock in the vicinity of the existing pond. The lab data in this report shows that the soil particles passing the no. 200 sieve
ranged from 19.4 to 39.8 percent. Typically bedrock along the Colorade Front Range is classified as claystone or claystone/shale
when the percent passing the no. 200 sieve is greater than 50 percent and the soifs are classified as CL or CH according to the
Unified Soil Classification System (USCS). The liquid limit in these borings ranged from 29.5 to 50.7 and the plastic index ranged
from 8.8 o 20.8 percent. The samples would classify as either SC or SM according fo USCS.

22 Site Location and Description

The site is mostly undeveloped with moderate covering of grasses and weeds. Plum Creek runs along the eastern edge of
the site. There is an existing pond on the west side of the property. A buried water line runs north/south along Plum Creek,
east/west along the north property line from the northeast comner and another pipeline runs southwest from the northeast
comer to the existing pond. An overhead electrical line runs norih/south just east of the existing pond. Figure 4 shows

existing conditions at the Site.

23 Subsurface Conditions

Cur borings encountered native soils consisting of clay, sand, and sand with gravel at depths ranging from the existing ground
surface to 38 feet below ground surface (BGS). Bedrock was encountered in all five borings and consisted of siltstone and
sandstore. Bedrock was encountered at depths ranging from thirteen (13} feet to thity eight (38) feet and extended to the
maximum depths drilled. Groundwater was encountered in four of the five borings at depths ranging from thirteen and one-half to
fourteen feet below the existing ground surface during or subsequent to drilling operations. The bedrock material encountered
consisted of siltstone, sandstone, and conglomerate. Figure 5 illustrates the bedrock contour map based on available

information.

This subsurface description is of a generalized nature to highlight the major subsurface stratification features and material
characteristics. The boring logs and legend shown on Figures 2 and 3 should be reviewed for specific information at
individual boring locations. These records include soil descriptions, stratifications, groundwater data, laboratory data, and
packer test results. Laboratory data is shown on the bore logs and is attached at the end of this report as Appendix A.

UWS - Sutton Reservoir 1 July 2008
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Locations of the borings are shown on Figure 4. The stratifications shown on the boring logs represent the conditions only at
the actual boring locations as variations may occur and should be expected between boring locations. The stratifications
represent the approximate boundary between subsurface materials and the actual transition may be gradual.

24 Groundwater Informafion

Groundwater was encountered in four of the five borings at depths ranging from thirteen and one haif (13 1) feet to fourteen (14)
feet below the existing ground surface during and subsequent to drilling operations. The eastern portion of the site along Plum
Creek contains an alluvial aquifer. Approximately, the westem 2/3rds of the site may contain perched groundwater and does
not appear to have any substantial aquifers near the surface. It should be noted that it is possible for the groundwater table
to fluctuate depending upon climatic, rainfall, and mining conditions. The groundwater levels presented in this report are the
levels that were measured at the time of our field activities.

3.0 GEQTECHNICAL EVALUATION AND RECOMMENDATIONS

3.1 Site Geology
The site is located along the western edge of the Colorado Front Range on the western flank of the Denver Structural Basin. The

basin is a down warp of sedimentary strata that trends north-northwest, parallel to the mountain front, In the project area, the
sedimentary beds dip gently eastward toward the axis of the basin east of the site. Based on regional geologic mapping (Trimble
and Machette, 1979), the near surface bedrock immediately west of the project area is the Paleocene and Upper Cretaceous
Dawson/Arapahoe Formation. The bedrock is overlain by upper Pleistocene and upper Holocene (Quaterary age) deposits.
The deposits exist primarily within the Louviers Alluvium en the westem half of the site and Post Piney Creek, and Piney Creek
Alluvium deposits on the eastern half of the site. The bedrock unit consists of siltstone, sandstone, and conglomerate.

The Dawson/Arapahoe formation forms the near surface bedrock at this site. The lithology of this formation is complex
consisting of interbedded claystons, siltstone, lenticular sandstone, and conglomerate. Tracing distinguishable lithologic units
within the Dawson Formation for more than a few hundred feet is difficult. Conglomerate material was observed in Borings
B1 and B3 through B5 which were located on the east side of the site. The bedrock samples fested in the laboratory
classified as either sandstone or siitstone.

The overburden material at the Sutton Reservoir site thickens as you get closer fo Plum Creek. The overburden material
consisted primarily of sand and sand with grava| with clay in parts.

In-situ permeability of the silistone was determined in one location using a packer test in Boring 4 (B4). The siltstone bedrock
permeability at this location was 5.73 x 10 and is considered to have a very low permeability at this location. A packer test was
performed in the conglomerate with a result of 2.18 x 10 cm/s and is considered to be semi pervious.

3.2 Geotechnical Evaluation
Bedrock was encountered across the site at depths ranging from approximately thiteen (13) feet to thirty-eight (38) feet BGS.
The hedrock surface slopes downward toward the northeast,

The near surface bedrock is interbedded siitstone, sandstone, and conglomerate. The siltstone is generally very hard, slightly
plastic, moist to very moist, and cemented in parts. The sandstone is generally fine grained, slightly to moderately cemented,
and medium moist to moist. The conglomerate is generally coarse grained with gravel and where groundwater was located
within the conglomerate, the conglomerate was non to slightly cemented. The conglomerate was slightly too moderately
cemented where groundwater was not observed. The conglomerate thickness averages approximately 30 feet and is located
predominately along the eastern part of the project under the proposed embankment area of pond 1. The conglomerate
lense thickens towards the northeast comer of the project.

Based on the soils observed, testing, and our experience with similar soils, the on-site siltstone and sandstone bedrock can be
characterized as very low permeability to semi pervious. The conglomerate bedrock can be characterized as being semi-

UWS - Sutton Reservoir 2 July 2009
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m _penvious fo pervious.

3.3

Geotechnical Recommendations & Conclusions

The following statements summarize the geotechnical findings as they relate to the construction of water storage on the Site:

>

)

.

UWS - Sutton Reservoir

An alluvial aquifer is located along the east side of the project site and may be cut off with a grout curtain wall. The
grout curtain should fie into the existing bedrock at the south and northwest points of the east pond and extend {o the
bottom of the conglomerate material. An average curtain depth of 45 to 50 feet is expected if drilled from the existing
ground surface. To reduce the depth of the grout curtain the overburden material may be excavated creating a key, and
then the grout curtain can be installed from the hottom of the key to the bottom of the conglomerate material. The
excavation should then be backfilled with a clay/siltstone core material with a minimum Plasticity Index (PI) of 10.
Dimensions of the key and the grout curtain will have to be determined in a seepage analysis.

The grout curtain will cut off the alluvial aquifer along the eastern edge of the property from the western portion of the
pond(s). Any groundwater in the western portion of the project site is likely to be perched groundwater. The grout
curtain when tied into the bedrock and extended to the bottom of the conglomerate material will seal off the aliuvial
groundwater from infiltration and the pond(s) will meet the state leak testing (groundwater infiltration) criteria.

The grout curtain was selected because the bedrock material is anticipated to be too hard for slurry wail excavation.
Two test trenches should be excavated with a backhoe and ripper bucket where harder bedrock is fikely to confirm this.
if the bedrock material can be excavated a slurry wall may be used instead of a grout wall resulting in significant
savings. The hardest bedrock is anticipated to be southwest of B1 and west of B4.

The silistone material at the site tends fo have a Pl of 10 or higher and therefore this material could be used in the
construction of the core of the embankments. A Pl of 10 should be considered the minimum P} for an embankment and
proper material selection will be critical fo ensuring the stability and low permeability of the embankment. Any material
with a Pl of less than 10 should not be used in the core of the embankment.

The sandstone and conglomerate material may be used for embankment fill on either side of the core. Sizing of the
core should be completed during a seepage analysis.

The siltstone formation wilt be a suitable semi-permeable material for the project if no modifications are made to the
material. Clay (bentonite or similar material) may be added to the upper reworked material to decrease the permeability
if & pond finer is made from this bedrock materfal. Typical application rates of clay would be between 0.3 and 0.7
pounds per square foot per 6 inches. Synthetic liners wil also work once the groundwater is cut off from the east.

A slope stability analysis should be completed fo defermine the final slopes of the pond(s) especially with the siltier
materials on site.

Conventional excavation equipment for commercial construction in the Colorado Front Range area will be suitable
for excavation purposes in the overburden soils. Difficult excavation is generally anticipated in bedrock areas of this
site. Heavy bull dozers with ripping equipment may be needed for bedrock excavation, Blasting of the
conglomerate bedrock material may be necessary at this site where groundwater is not present. Water injection into
the conglomerate material may reduce the strength of the conglomerate. All excavations should be adequately
shored or sloped to prevent side wall collapse. As a minimum, all applicable state, federal, and local codes should
be observed including OSHA regulations.

3 Juby 2009

Douglas County, Colorado
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4.0 WATER STORAGE

Three alterate water storage options were created for the project. Altemate 1A is to leave the existing pond and add & pond to
the east (Figure 6). Alternate 1B is fo raise the existing pond and add a pond to the east (Figure 7). Alternate 2 is to create one
large pond for the entire site (Figure 8). Following is the water storage and earthwork totals summary table for the three
proposed alternatives.

Sutton Ponds
Water Storage & Earthwork Totals
Max
Dam Crest Crest Side Earthwork Net 2Added Watsr
Alfernate Ht Width El, Slopes Cut DamFill  Earthwork Storage
L.D. (ft (ft) (ft) (H:V) (cy) {ey) (cy) (ac-ft)
Existing Pond - - 4760 H:1Y - - - 0
Alt1A East Pond 47 25 4760 3.5H1V 725,000 750,000 -25,000 1,130
Alt 1A Tolals 725,000 750,000 -25,000 1,130
West Pond 25 25 4780 3.aH:AY - - - 360
Alt 18 East Pond 47 25 4780 35HY - - - 1,130
Alt 1B Totals 970,000 930,000 40,000 1,490
Alt 2 1 Pond 57 25 4770 35HAV 870,000 1,125,000  -255.000 1,560

Maximum dam height is located at the lowest exisfing elevation at the crest
2Each pond has 3 foot of freeboard.

5.0 CONSTRUCTION COST

Construction cost estimates were generated for the three altemnatives. The following table summarizes the results of this
analysis. The construction cost does not include infrastructure costs assaciated with diverting or retuming water fo and from the
storage facilities or interconnection of the facilities. Other costs associated with the spillway(s) and erosion protection except for
a geotextile membrane along the downstream embankment from fliood flows in Plum Creek ant interior slope protection have not
been included. Relocation of existing utilities and a grout curtain along the east side of the east pond costs have been included.
No payment of royalty or other cash value was assigned to the aggregate for this analysis. Detailed cost sheets are attached as

Appendix B.

ff slurry wall excavation is achievable by standard methods (refer recommendations regarding test excavating) then the expected
construction cost would decrease by approximately $1,250,000 based on a siurry wall unit cost of $4.00 per square foot.

UWS - Sutton Reservoir 4 July 2000
Douglas County, Colorado
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Table 3: Affernative Cost and Profit Comparison

CAPACITY AND COST SUMMARY NET PROFIT
Alternative Construction Added Storage Water Payment - Cost Por Acte-f
Cost, §! Capacity, ac-ft Water Payment? Construction Cost
1A $6,650,500 1,130 $9,040,000 $2,389,500 $5,885
1B $7,910,650 1,490 $11,920,000 $4,000,310 $5,309
2 $8,567,408 1,560 $12,480,000 §3.912,502 $5,492

Notes:
t Based on 2009 Dollar.

2 Valued at $8,000 per acre-foot storage.

Sutton Water Storage Project
Alternate Profit Comparison

$2,500,000

52,000,000

:.';.‘ 51,500,000
a
rFYl
z

51,000,000

$500,000

50

1A 1B 2
UWS - Sutton Reservoir 5

Douglas County, Colorado
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6.0 GEOTECHNICAL RISK & REPORT LIMITATIONS

The concept of risk is an important aspect of any geotschnical evaluation. The primary reason for this is that the analytical
methods used to develop geotechnical recommendations do not comprise an exact science. The analytical tools which
geotechnical engineers use are generally empirical and must be tempered by engineering judgment and experience. Therefore,
the solutions or recommendations presented in any geotechnical evaluation should not be considered risk-free and, more
importantly, are not a guarantee that the interaction befween the soils and the proposed structure will perform as desired or
infended. The engineering recommendations presented in the preceding sections constitute our best estimate of those measures
that are necessary to help the structure perform in a satisfactory manner, based on the information generated during this and
previous evaluations, and our experience in working with these conditions. The builder and future owner must understand this
concept of risk, as it is they who must decide what is an acceptable level of risk for the proposed structure.

The recommendations presented in this report are based on the available subsurface information obtained by Civif Resources for
the proposed project. The geotechnical engineer warrants that the findings, recommendations, specifications, or professional
advice contained herein have been made in accordance with generally accepted professional geotechnical engineering practices
in the local area. No other warranties are implied or expressed.

UWS - Sutton Reservoir 6 July 2009
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. Q RockSol B30 9182 A S 199

Consuttmg Group, Inc. _
Phone: (303)962-9300

Fax: (303)962-9350
e-tail: ‘sagb@rocksol.com

July 22, 2009

Mr. Andy Jesik

Civil Resouices

323 5th Street

P.0.Box 680

Frederick, CO 80530
Submittal of Liivoice

Materials Testing for Sutton
Client #: 141.001.01
RockSol Project 230.04.
Dear Andy,

Please find enclosed an invoice and the test results for soils tests conducted for the Sutton
Project. The samples and test orders were delivered to-our office. RockSol sent the test.
tesults to you via e-mail as soon as they became available. Soil classifications listed in
the test results are based on Atterberg and Gradation data and do. not reflect bedrock

términiology.

RockSol appreciates the opportunity to provide this seivice. If I can be of any other
support or you need additional information, please do not hesitate to-call me-at (303) 962-

9301.

Respe.ctfullysubk

Sacid Sacb, Ph.D., P.E;
President
RockSol Consulting Group; Inc.

d,




US LAB.GDT 7/22/09

C

SUMMARY - CLIENT 230,03 SUTTON - CIVIL RESOURCES.GPJ GINT

SUMMARY OF PHYSICAL & CHEMICAL TEST RESULTS
Q) RockSol
Gonsulling Group, inc.
CLIENT _Civil Resources; LLG PROJECT NAME Suittori :
ROCKSOI. PROJECT NUMBER _230:04. . _ CLIENT PROJECT NUMBER _141.001:01
Swell. uscs | AASHTO | Water | Dry é’o%"ﬁfé's“s?\?e Sulfsite.

Depth | Liquid | Plaslic |Plasticity | 5 =, 1%=#200 ( o720 8 icucs S el A _ _
Borehole @ | Lt Limit | Index Eog;gal. Sleve Clase- Class: Content | Density Strength (%)

_ S° | ification | ification {%) (pof) (psih
B1 21 | NP | NP | NP 41 | sM | A4(0) | 151 | 1149 | 161.7
B1 245 NP | NP | NP | 208 | sm | A24(0) | 148 | 1103 | 1109
Bt 35 | NP | NP | NP 39 | sw | A4 (0) _
B1 48 | 46 | 30 | 16 88:0 | ML |A7-5(17) | 217 | 1060 | 2126
B1 53| 45 | 30 | 15 735 | ML [A7-5(11)| 154 | 1189 | 9677
Bt  [s5[ NP | NP | NP 40 | sw | A1b(0) | _ |
B1 61 | NP | NP | NP 272 | sm | A24(0) | 144 | 1147 | 2940
B3 48 | NP | NP | NP 22 sP | Atb(0) [ 140 | 1180 [ 1896
B3 605 NP | NP | NP 8.6 |SW:SM| A-1:b(0)
B4 499 NP | NP | NP 616 | ML | A-4(0) | 126 | 1230 | 2842
BS 475 NP | NP | NP | 48 sP | A<1-b(0) '
B5 28 | 47 | 31 | 16 965 | ML | A7-5(19)




) |\ QRockSol

Consulliag Group, Inc.

CLIENT _Civil Resources; LLG

ATTERBERG LIMITS' RESULTS

PROJECT NAME._Sutton

ROCKSOL PROJECT NUMBER _230.04

o]

CLIENT PROJECT NUMBER _141.001.01

P

50

40

e Ty

30|

20

HKmMOZ—

10

CL-ML

/"\J
N

40

@)
60 80 100

LIQUID LIMIT

[

Specimen Identification

LL.

PL

Pi |Fines

Classification

B1 21.0|

NP

NP

NP

441

SILTY SAND(SM)

B1 24.5

NP

NP

NP

29.6

SILTY SAND(SM)

B1 35.0

NP

NP

NP

39

WELL-GRADED SAND with GRAVEL(SW)

B1 48.0

46|

30

16

SILT(ML)

@)% (ki H|®

B1 53.0

45

30

15

735

SILT with SAND(ML)

B1 55.0

o]

NP |

NP|

NP

4.0

WELL-GRADED SAND(SW)

[GINT.US LAB.GDY 712208

B1 610,

NP

NP

NP

27.2

SILTY SAND(SM)

B

B3 48.0

NP

NP

NP

2.2

POORLY GRADED SAND(SP)

B3 60.5

NP

NP

NP

WELL-GRADED. SAND with SILT(SW-SM)

3

(B4 49.9

NP

NP

NP

61.6

SANDY SILT{ML)

B5 475

e T

NP|

NP

NP

48

POORLY GRADED SAND(SP)

®

BS 48.0

SUTTON -CIViL. RESOURCES.GPI
@

3

16

SILT(ML)

TS - CLIENT STAN_QARD -230.03

ATTERBERG LIM|
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Q RockSol

Consulling Graup, Inc.

CLIENT _Civil Resources, LLC

| ROCKSOL PROJECT NUMBER _230.04

GRAIN SIZE DISTRIBUTION

PROJECT NAME'_Sutton

CLIENT PROJECT NUMBER _141.001.01

U.S. SIEVE OPENING IN INCHES: | U5, SIEVENUMBERS | HYDROMETER
6 4.3 215 134 1/23!8 3 .4 6 .B10:1416 .20 30 40 6060, 100440200
100[ NI RS NI IR R UL ]
85 H a— b e :
: WiE AN N :
85 : \ \ \TE
70 IR
e :
= ‘ : H :
s t H
2 a0 ¢ :
g | : \
5 % ; i \
ic H : |
£ 45 : : . T8
g 5 ] \ :
ag : : \ . f
: d WIRE
* i N
20 ; \
: 15 i1
fsi " : \
= B b
3 :
3- :
E : H i
% 100 10 1 0.1 0.01 000
s GRAIN SIZE IN MILLIMETERS
8 e GRAVEL SAND i T v 2
.§ COBBLES — [ e omse] modom | SILT OR CLAY
<} Specimen Identiication Classification e e feefou|
Sle] B1 21.0 SILTY SAND(SM) NP [ NP | NP
E' B1 245 SILTY SAND(SM) NP | NP | NP
@a| B 350 WELL-GRADED SAND with GRAVEL(SW) NP | NP | NP | 114 [17.23
g|*| B1 48.0 | SILT(ML) 46 | 30 | 16 '
g ®| B4 53.0 SILT with SAND(ML) 45 | 30 | 15
2 Specimen Identification | D100 D60 D30 D10 %Gravel | %Sand %St | %Clay
%o‘ B1 21.0 0.6 0.111 0.0 55.9 441
Em| B1 24.5 0.6 0.206 0.076 0.0 70.4 29.6
zlal B1 35.0 19 3.094 0.795 0.18 23.9 72.3 39
£ B1 48.0 0.6 0.0 12.0 88.0
glo| B1 53.0 0.6 0.0 26.5 73.5
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- CLIENT STANDARD ‘230,03 SUTTON - GIVIL RESOURCES.GPJ GINT LIS LAB.GDT Tr22log

Q RockSol

Consulling Group, Inc.

CLIENT _Civil Resources, LLC

PROJECT NAME _Sutton

GRAIN SIZE DISTRIBUTION |

CLIENT PROJECT NUMBER _ 141.001.01

ROCKSOL PROJECT NUMBER _230.04

GRADATION

U.8. SIEVE-OPENING IN INCHES: I Us. sﬁve,mumeas 1 HYDROMETER
} 6 43 216 134 42 3 4 6 8.19'14' 20& <5060, 100140200
100 FTEITFTTF T LT T T TIE
95 : A h I\ . i
N3 N1 Ik
. RN AN RN
85 : : ‘
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9 g0 i T : -
LLE o ik M
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g % 4 T\l
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100 10 1 0.1 0.0 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse [ fine; coarse I medium. [ Tine: .
Spacimen Identification Classffication L lpe| P | ce| cu
e B1 55.0 WELL-GRADED SAND(SW) NP | NP | NP | 1.1 ] 6.34
m| B1 61.0 SILTY SAND(SM) NP | NP | NP
Al B3 48.0 POORLY GRADED SAND(SP) NP | NP | NP | 114 | 5.00
*| B3 60.5 WELL-GRADED SAND with SILT{SW-SM) NP | NP | NP [ 1.28 [10.45
©| B4 49.9 SANDY SILT(ML) NP NP NP |
Specimen Identification | D100 D60 D30 D10 | %Gravel | %Sand %St | %Clay
® B1 55.0 9.5 1.062 0.444 0.168 241 93.9 4.0
w B1 610 1.18 0.147 0.079 0.0 728 27.2
Al B3 48.0 12,5 0.904 0.432 0.181 1.0 96.9 22
*| B3 60.5 12,5 0.973 0.341 0.093 17 89,7 8.6
(o] B4 499 0.6 0.0 384 61.6
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GRADATION - CLIENT STANDARD: ‘230,03 SUTTON - GIVIL

215

RESOURCES.GPI GINT US LAR.GDT"

_ GRAIN SIZE DISTRIBUTION
Q) RockSol
Consulting Group, Ing,
CLIENT _Civil Resources, LLC PROJECT NAME _Sutton
| ROCKSOL PROJECT NUMBER _230.04 CLIENT PROJECT NUMBER _141.001.01
WS, SIEVE OPENING IN INGHES I U.S. SIEVE NUMBERS i HYDROMETER
€ 43 215 134 (236 3 4 6 8101416 20 2 40 5060 100140200
100 T METTTTTE TR T T ol TIL
95 Hk _
gof- : :\
85 ﬁ\
80} : \ R
70 in
: |
= ® s VT
5 60 AN E
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15
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oL i 1l 1 -
100 10° 1 0.1 0.01 0,001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL __SAND SILT OR CLAY
£oarse | fine. COBrSe | medium | fine
Specimen Identificatior: Classification LL | PL | PI | Cc | Cu
®! BS 475 _POORLY GRADED SAND(SP) NP | NP | NP |0.79 | 4.78
BS 480 SILT(ML) 47 | 31 | 16
i
L . ,, L__|
| Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
o] BS 47.5 12.5 0.745 0.304 0.156 24 92.8 4.8
m| B5 480 | 06 0.0 35 96.5
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UNCONFINED -CLIE

UNCONFINED COMPRESSION TEST

Q RockSol

Consifling Graup, Inc.

CLIENT _Civil Resources; LLG PROJECT NAME :Sutton
ROCKSOL PROJECT NUMBER' 230.04. CLIENT PROJECT NUMBER _141.001.01
1,000
900
800
700
600
2
& 500
&
-400
300
200
100} / / L_’\
oL "] _ - |
0.0 0.5 1.0 15 20 25 3.0 35
STRAIN, %
Specimen Identification Classification Yi(pch MC%
B1 21.0 SILTY SAND(SM) 115 15

L ARCAR AR 3110
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UNCONFINED -CLIENT STANDARD 230103 SUTTON-- CIVIL RESOURCES.GPJ GINT US'LAB.GET 71218

S RockSol

CLIENT _Civil Resources; LLC

UNCONFINED COMPRESSION TEST

PROJECT NAME _Sutton

ROGKSOL PROJECT NUMBER _230.04

CLIENT PROJECT NUMBER _141.001.01

1,000
900
800
700
600
1
8 500
=
W
400
300
200
100 ""“\
00 05 .' 15 2.0 25 340 35
STRAIN, %
" Specimen identification Classification Npeh | MC%
e B1 245 SILTY SAND(SM) 110 15
=
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W RockSol
Consulling Group, Ihc.

CLIENT _Civil Resources, L LC

UNCONFINED COMPRESSION TEST

PROJECT NAME _Sutton

ROCKSOL PROJECT NUMBER _230.04-

CLIENT PROJECT NUMBER _141,004.01

1,000
900
800
700
600
2
%3 500
400
300
5 200
3
@
g 100
2
g 0
g 0.0 05 1.0 15 2.0 25 3.0 35
E STRAIN, %
1
i Specirmen Identification Classification Ya(poh MC%
g o| B1 48.0 SILT(ML) 108 22
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IENT STANDARD :230.03 SLITTON - CIVIL RESOURCES.GPJ GINT US LAB.GDT 7/22/09

UNCONFINED -GL

Q RockSol

Consulting Groug, Ing.

CLIENT _Civil Rasources, LLC'

UNCONFINED COMPRESSION TEST

FROJECT NAME _Sulton

ROCKSOL PROJECT NUMBER 230,04

CLIENT PROJECT NUMBER _141.001.01

1,000

&l

900

/ |

800}~

700

600}

500}

STRESS, psi

400

300

y

200

/]

100

1.0

1.5 20 25 3.0

STRAIN, %

35

Specimeri Identification

ClassHfication Ya(pcr)

MC%.

B1 53.0

SILT with SAND(ML) 17

15
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UINCONFINED -CLIENT STANDARD 230.03 SUTTON -CIVIL RESOURCES.GPJ. GINT US LAB.GDT 7122100

Q RockSol

Consuiting Group, Int,

CLENT _Civif Resources, LLC
ROCKSOL PROJECT NUMBER _230.04

UNCONFINED COMPRESSION TEST

PROJECT NAME _Sution

CLIENT PROJECT NUMBER _141.001.04

STRESS, psi

1,000

900

‘800

700

600

500

400

300}

200¢

100 /

1.0 1.5 2.0

STRAIN; %

25

3.0

35

‘Specimen ldentification

Classification

Ta(peh

MC%

B1 61.0

SILTY SAND(SM)

115

14
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UNCONFINED -CLIENT STANDARD 230

.03 SUTTON - CIVIL RESOURCES.GPJ GINT

Q RockSol

Consnlling Group, Ine:

CLIENT _Civil Resources, LLG

UNCONFINED COMPRESSION TEST

ROCKSOL PROJECT NUMBER _230.04

PROJECT NAME _Sutton

. CLIENT PROJECT NUMBER _141.001.01

US LAB.GDT  7/22108.

900

800

700

600

500

STRESS, psi

400

300

200

100 /

1.0

1.6 2.0

STRAIN, %

25 3.0

35

Specimen ldentification

Classification

Ya(pcf)

MC%

B3 48.0

POORLY GRADED SAND(SP)

118

14

Zlex(pH|O
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UNCONFINED -CLIENT STANDARD' 23003 SUTTON - CIVIE RESOURCESGP) GINT LS LAB.GDT 7/22/09

STRESS, psl

Q RockSol

Consulting Graup; Ing.

GLIENT _Civil Resources, LLC

UNCONFINED COMPRESSION TEST

PROJECT NAME _Suiton

ROCKSOL PROJECT NUMBER:_230.04

CLIENT PROJECT NUMBER _41.001.01

1,000

900

800}

700

600

500

400

300

200

100

1.0

1.5 2.0

STRAIN, %

25

3.0

35

Specimen Identification

ClassfHfication

% (pe)

MC%.

B4 49.9

SANDY SILT(ML)

123

13
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APPENDIX B

ALTERNATIVE COSTS
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Oplnfon of Construgtion Cost
At 1A - Use Existing Pond and Construct East Pond
Sife Preparalion
ltam # Hem Qly Tola! Cost __ |Notas
1 Clear & Gub 1
2 Surveying 1 LS 1 $10,000
Sublolal= 1330000
Site Work
ftem# | ifem Qty Unit Unit Cost Tolal Cost __ [Notes
3 IWaler Gontre!  Pumping 1 LS $10,000 $10,000
4 |Esosion Control
- Silt Fence / Scil Beis 4,300 LF $1.25 $5.376
- Pamit/ Monitoring/Maintenance i LS $5,000 $5,000
-Sead / Mulch 18 AC $1,250 §23,750
§ Relocate Existing Electrical Line 8,500 LF 547 $302,500 Relocats wist of extsling pond
[ Relocate Water Lines 3650 LF $60 $219.000
7 Relocate Storm Sowar 1,500 LF 350 $74,000
Subtotal = 737,626
Grout Curlain
ltamn # lfem Oy Unit LUnit Cos! TolalCost  |Noles
Assumes average deplh of 45' feet and longth of 2360 LF,
8 Grout Curain {Dril} 1 LS $1,800,000.00 $1,700,000 avward Baker rouch eslimate.
Embankment
tiem # ftem Qly Unit Unit Cost Tofal Cosf_ [Nofes
[] Embankmant Borowing and Placement 750,000 cY $1.80 $1,350,000
10 [Outer Slops Prokection (Geolextils) 12,000 SY 26 $72.000 Assume 25 wids {includes anchoring fength)
11 Inferiar siope profection (Type L ngrap) 28,000 CY 540 §1120.000 _|Assumes 2" deep from crest to exisling grade
SubloaT AT TA | $2.542,000
Total Cansiruclion Cost Estimate - All 1A
Mobilizalion $263,876 5% of fofal cost by contract
Site Preparation $34,000
Site Work 737,625
Groul Curtain and Embankment| — £4,242.000
Tolal Construction Cosf Estimafe = $5,277.500
Total Project Cast - Alf 1A
Construetion Cost Subtotal = 5,277 6C0
Engin. / Admin. / Constr. Obssrv. @ 8% = $317,000
Contingency @ 20% = $1,056,600
Subfotal= 31,373,000
AN 1A Total Projoct Costa 36,650, 500

Ponds

JAUnited Waler & San - 1411Ravenna Raw F
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Gplnlon of Construction Cost
At 1B - Raise Existing Pond and Construct East Pond
Site Proparation
ltem # ffem Oty Unit Cost Tofal Cost  INofes
1 Clear & Grub 1 LS : 35,000
2 Supveying 1 LS 000 $16,000
Sublofai= | $50,000
Site Work
item # lfem Qy Unit Linit Cost TolalCost | Notes
3 Water Control / Pumping i LS $15,000 515,000
4 Erosfon Gontrol
- Silt Fence / Soil Bems 5,750 LF §1.25 $7,480
- Permit / MonitaringiMaintenance 1 LS $7.500 87,500
- Soad f Mulch 25 AG 51,250 §31,250
5 Relgoate Existing Elestrical Ling 8,500 LF 847 $399,500 Relocate west of axisting pond
[ Relocals Watar Lines 3,650 LF $60 $219,000
7 Refocate Stom Sewsr 1,600 LF §50 $75,000
SHblofel= | 3754438
|Grout Curtain
lem # fem Qiy Unit Unit Cast Total Cost Nofes
0 |Grout Gurtain {rily 470 EA $845 $1.700,000 \Qiiﬂ,"a’ﬁéﬂ"rﬁu‘éi"iﬁﬁll_f““' and length of 2350 L.
Embankmant
1 Embankment Borowing and Placement 970,760 CY 1.80 §1,747,368
10 Quter Slope Protection (Geataxtils) 12,000 §Y £.00 $72.000 Assume 25 wide (inclides anchoring length)
11 Inferior slope protestion (Type L Riprap) 41,000 CY 340 §1,640,000  |Assumes 2" deap from crest to existing grade
Sublotal Alf 18 $3.459, 368
Tolal Consfniction Cost Estimale - Ait 18
Mobilization $313,884 5% of tolal cost by comtract
Sita Preparation $50,000
Site Wark 3754, 438
Grout Cuslain and Embankment] 45,159,368
Total Construction Cost Estimate = $6,277.690
Tot#l Projoct Cost- Al 18 Notes
Constiucion Cost Subtolal = 46,277,680
Engln. f Admin. / Constr. Observ. @ 6% = $377.000
Confingancy @ 20% =1 §1,358,000
Subfofal = $1, 633,000
Total Profact Cost= s"T:To,e'm

Ponds

ds s

Jlnited Walar & 3an - t41\Ravenna Raw Wi P




( 'w Opinfon of Constntction Cost
. Alt 2 - Construct one large pond
Sita Preparation
lism # ffom Qfy Unit ofal Cost __ [hnles
1 Clear & Grub 1 s i 32,000
2 Survaying 1 LS 20,000 $20,000
wblotel = 352000
Site Work
ltam # ifem Qly Unit Lnif Cost Tolal Cos! Notes
3 Watar Control/ Pumping 1 LS $20,000 $20,000
4 Erosion Control
- Sitt Fenge / Soil Berms 5750 LF $1.25 $7.188
- Pemiit { Moniforing/Maintenance 1 Ls $7,500 $7,500
« Sead / Mulch 17 AC §1,250 $21,250
5 Relocate Existing Elactrical Ling 8,600 LF $47 $300,500 Relocate west of existing pond
[] Relocata Water Lines 4,000 LF 560 $240,000
7 Relocate Storm Sawer 1,500 LF $50 §75,000
E Sublofal = $770.438
Grout Curlain
ltem # Hfem Qly Unit Unit Cost Tofal Cost Noles
. Assumaes avarage dapth of 45' feet and length of 2,350 LF.
9 Grout Gurtain (Ol 470 EA $9585 $1,700,000 Heyware Baker rous hp;hsﬁmﬂie.
Embankment aywars baker rough estimate
Hem # Hem [o]] Unit Unit Cost Tofal Cost Noles
10 Embankment Borrowing and Placsment 1,125,000 cY §1.60 $2,025,000
1t Outer Stape Protaction [Geclextig) 12,000 S $6 $72.000 Assume 25' wida (includas anchoring length)
11 Interior slope protection {Typa L Riprap) 46,000 CY 340 $1,840,000 Assuees 2' desp from crest to existing grads
Supfolal Alf Z $3 937,000
Tolal Conslruction Cost Estimale - Alf 2
Mobilization $339,970 5% of tolef cost by contract
Site Praparation §52,000
Site Woik 770,438
Grout Curtaln and Embankment g@?,{mu
Tolal Congtruction Coal Estimate = 86,758 408
Total Projact Cost - Ait 2 Noles
Consiruction Cost Subfotal = $6,709,408
Engln, / Admin. / Constr. Observ. @ 6% = $408,000
— Centingency @ 20% = $1,360,000
( ) Su%rufau $1,766,000
) A2 fofal Projoct Cost o 56,867,408

9

JAUnited Water & San - 141\Ravanna Raw W. Pund, Ponds ia.ula
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