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MASTER DEVELOPMENT DRAINGE PLAN FOR
THE RETREAT AT TIMBERRIDGE

ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are correct to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the Drainage Criteria Manual for the City of Colorado Springs and El Paso County. I accept
responsibility for any liability caused by any negligent acts, errors, or omissions on my part in preparing this

[ NOT APPROVED

Marc A. Whorton Colorado P.E. #37155 Date

DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage report and

plan.

Business Name: ARROYA INVESTMENTS LIC
By:

Title:

Address: 1283 Kelly Johnson Blvd.

Colorado Springs, CO 80920

EL PASO COUNTY:

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso County
Engineering Criteria Manual and Land Development Code as amended.

Jenniferdrvine, County Engineer Date

Conditions:
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PURPOSE

The intent of the owner/developer is to develop the Retreat at TimberRidge site. The purpose of this Master
Development Drainage Plan, as part of the Retreat at TimberRidge PUD Plan, is to identify major drainage
features and facilities and to estimate peak rates of stormwater runoff, from on-site and off-site sources. Also
the purpose is to outline the necessary improvements to safely route developed storm water runoff to adequate
outfall facilities. The drainage improvements proposed in this report are preliminary in nature and final
drainage reports are required upon any development within the site that detail the ‘to be constructed’ drainage

systems and detention/SWQ ponds.

GENERAL DESCRIPTION

The Retreat at TimberRidge is a 293-acre site located in portions sections 21, 22, 27 and 28, township
12 south, range 65 west of the sixth principal meridian. The site is bounded on the north by various
unplatted parcels (zoned for 5 ac. residential), to the south and east by Sterling Ranch property (zoned
for future urban development) and to the west by Vollmer Road and unplatted parcels (zoned for 5
ac. residential). The site is in the upper portion of the Sand Creek Drainage Basin. Both large lot rural

single family residential and urban single family +residential is proposed in the PUD plan for this site.

The average soil condition reflects Hydrologic Group “B” (Pring coarse sandy loam and Kettle
gravelly loamy sand) as determined by the “Web Soil Survey of El Paso County Area,” prepared by

the Natural Resources Conservation Service (see map in Appendix).

EXISTING DRAINAGE CONDITIONS

The Retreat at TimberRidge property is located in the upper portion of the Sand Creek drainage
basin on the south edge of Black Forest. The overall property was recently acquired in numerous
parcels. The parcel west of Vollmer Road is on the fringe of Black Forest and contains some
sparsely scattered pine trees with the majority of the parcel being native grasses. The most northerly
parcel just east of Vollmer Road and north of Arroya Lane contains an existing stock retention pond
and the upper reach of the studied Sand Creek channel. The northeast parcel, north of Arroya Lane
again is on the fringe of Black Forest and contains some sparsely scattered pine trees with the
majority of the parcel being native grasses. The parcel at the southeast corner of Vollmer Road and
Arroya Lane also contains some sparsely scattered pine trees with native grasses and natural ravines
tributary to the Sand Creek channel. The remaining larger parcels south of Arroya Lane and east of
Vollmer Road are mainly covered with native grasses with few or no pine trees. The Sand Creek

channel bisects this part of the property from north-south with various natural ravine tributary
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fingers. A wetlands delineation has been prepared for the property (See Appendix) and reflects
some wetlands throughout the Sand Creek channel. Upon determination of exact channel
improvements as a part of development of the site, the appropriate permitting will be prepared for
and reviewed/approved by US Fish and Wildlife. Arroya Lane exists along the northern portion of
the site. The westerly portion of this road is public ROW with the remainder of the road heading
further east being private. An existing 60” CMP culvert currently conveys the low flows from Sand

Creek under Arroya Lane.

Portions of this site has been previously studied in the “Sand Creek Drainage Basin Planning Study”
(DBPS) prepared by Kiowa Engineering Corporation, March 1996. The portion of Sand Creek that
traverses the site is defined as Reach SC-9 in the DBPS. Approximately 1000+ acres north of this
property is tributary to this reach of the channel. (See Off-site Drainage Map in Appendix) According
to the DBPS, this reach of Sand Creek all contained within the channel has the following flow
characteristics: Q10 = 630 cfs Q100 = 2170 cfs. The majority of these off-site flows enter the property
at the north end of the site via various culverts under Vollmer Road conveying flows from the
northwest (Black Forest area), the previously mentioned on-site stock retention pond, off-site smaller
stock pond to the east (both tributary to hundreds of acres of property in Black Forest). See the Pre-

development Drainage Map in the Appendix.

The following descriptions represent the pre-development flows for the property:

EX DP-1 (Q: = 5.8 cfs Qs = 37.1 cfs, Qi = 280.2 cfs) This does not include the major off-site
channel flows but reflects only the on-site and off-site flows that travel across the property and have
a direct effect on the development. This total represents the allowed developed release off-site at this

location. This total pre-development flow includes the flowing basins: EX-1, EX-4, EX-5, EX-0,

OS-1, OS-1JOS-3, OS-4 and OS-5. Basin EX-1 (QQ; = 2.6 cfs Qs = 17.7 cfs, Q100 = 140.3 cfs) consists

of the majority of the site proposed for development. [This entire basin_directly into Sand
Creek. Basin EX-4 (Q. = 1.3 cfs Qs = 6.9 cfs, Qi = 41.8 cfs) consists of the northeasterly portion

of the property north of Arroya Lane that drains in a southwesterly direction towards Sand Creek.

Basin EX-5 (Q2 = 0.5 cfs Qs = 3.7 cfs, Qio0 = 29.3 cfs) consists of northerly portion of the property
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north of Arroya Lane and contains the existing stock retention pond and the Sand Creek channel.
Basin EX-6 (Q2 = 0.3 cfs Qs = 2.1 cfs, Qo0 = 16.7 cfs) consists of the northwesterly portion of the
property west of Vollmer Road that drains under Vollmer through an existing 48” CMP culvert
directly on-site. Basin OS-1 (Q2 = 0.9 cfs Qs = 7.0 cfs, Qio0 = 53.9 cfs) consists of an off-site basin
to the east within the Sterling Ranch property that sheet flows directly on-site. Basin OS-3 (Q. = 0.9
cfs Qs = 1.5 cfs, Qio0 = 3.4 cfs) consists of the public ROW portion of Arroya Lane that sheet flows
directly on-site. Basin OS-4 (Q, = 0.6 cfs Qs = 3.4 cfs, Q100 = 20.78 cfs) consists of the off-site basin
directly tributary to the site through Basin EX-4 containing several existing large lot home sites located
on 35+ acre property. Basin OS-5 (Q, = 0.2 cfs Qs = 1.4 cfs, Qo0 = 10.8 cfs) consists of the small
off-site basin, currently undeveloped (5 acre zoning), directly tributary to the site through basin EX-
0.

EX DP-2 (Q:= 0.2 cfs Qs = 2.0 cfs, Qi = 14.7 cfs) consists of combined flows from on-site Basin
EX-2 (Q2=0.2 cfs Qs = 1.7 cfs, Qio0 = 12.2 cfs) and Basin OS-2 (Q, = 0.04 cfs Qs = 0.3 cfs, Q10 =
2.5 cfs). These combined pre-development flows travel off-site directly onto Sterling Ranch property

prior to eventually entering the Sand Creek channel.

EX DP-3 (Q: = 0.4 cfs Qs = 3.0 cfs, Qo0 = 23.7 cfs) consists of flows from on-site Basin EX-3
that travel off-site directly onto Sterling Ranch property prior to eventually entering the Sand Creek

channel.

EX DP-4 (Q: =0.02 cfs Qs = 0.2 cfs, Qi = 8.0 cfs) consists of on-site flows from Basin EX-7 that
travel off-site through an unplatted parcel of property with 5 acre zoning. This flow represents the

allowed developed release at this location.

EX DP-5 (Q2 = 0.1 cfs Qs = 0.9 cfs, Qo = 7.1 cfs) consists of on-site flows from Basin EX-8 that
travel in a southeasterly direction towards the existing roadside ditch along the north side of Vollmer
Road. These flows will travel in a southerly direction within the roadside ditch to a release point at

the corner of the property. This to flow represents the allowed developed release at this location.
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PROPOSED DRAINAGE CONDITIONS

Proposed development within the Retreat at TimberRidge will consist of a variety of different
residential lot sizes ranging from 2.5-5 acre large rural lots to 7,200 SF urban lots. The rural lots will
have paved streets and roadside ditches while the urban lots paved streets with County standard curb,

gutter and sidewalk. Development of rural lots proposed within the site will be limited to roadways

and building pads, conserving the natural feature areas._
left generally in their natural condition with minimal disturbance to existing conditions per individual

lot construction. Development of the urban lots proposed (majority of the site) will consist of overlot
grading for the planned roadways and lots. At designed points where developed flows are greater than
the existing condition, detention/SWQ facilities will be proposed providing a Water Quality Capture
Volume (WQCV) and an Excess Urban Runoff Volume (EURV) in the lower portion of the facility
storage volume with an outlet control device. Frequent and infrequent inflows are released at rates
approximating undeveloped conditions. This concept provides some mitigation of increased runoff
volume by releasing a portion of the increased runoff at a low rate over an extended period of time,
up to 72 hours. This means that frequent storms, smaller than the 2 year event, will be reduced to
very low flows near or below the sediment carrying threshold value for downstream drainage ways.
Also, by incorporating an outlet structure that limits the 100-year runoff to the undeveloped condition
rate, the discharge hydrograph for storms between the 2 year and the 100 year event will approximate
the hydrograph for the undeveloped conditions and will help effectively mitigate the effects of
development. Prior to development within the Retreat at TimberRidge property, final drainage reports

and construction plans will be required detailing the requirements and specifics of proposed facilities.

WQCV will be provided for all new roads and urban lots.

The following describes how this development proposes to handle both the off-site and on-site

drainage conditions:

As mentioned previously, the majority of the off-site flows are already within the Sand Creek
channel prior to entering the property. However the few off-site basins that must travel through the

proposed site development areas prior to entering Sand Creek have been accounted for.

Basins OS-4 (Q2 = 0.6 cfs Qs = 3.4 cfs, Qo0 = 20.7 cts) and E (Qz2 = 1.4 cfs Qs = 7.7 cfs, Q100 =
46.6 cfs) are both tributary to the proposed Pond A. Developed flows will be routed towards this
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facility via side road ditches, storm sewer and sheet flow. This facility will provide detention/SWQ
prior to flows being released into Sand Creek. Basins A (Qz2 = 16.8 cfs Qs = 33.3 cfs, Q100 = 98.2
cfs) and B (Q. = 15.3 cfs Qs = 27.6 cfs, Q100 = 75.8 cfs) are both tributary to the proposed Pond B.
Developed flows will be routed towards this facility via curb and gutter, storm sewer and sheet flow.
This facility will provide detention/SWQ ptior to flows being released into Sand Creek. Basins
OS-1 (Q2 = 0.6 cfs Qs = 4.7 cfs, Qi = 35.7 cfs), OS-2 (Q2 = 0.3 cfs Qs = 2.8 cfs, Qoo = 21.2 cfs),
C (Q2=13.4 cfs Qs = 26.1 cfs, Qio0 = 75.6 cfs) and D (Q2 = 26.7 cfs Qs = 47.8 cfs, Qoo = 127.1
cfs) are all tributary to the proposed Pond C. Developed flows will be routed towards this facility
via curb and gutter, storm sewer and sheet flow. This facility will provide detention/SWQ prior to
flows being released into Sand Creek. Basins OS-5 (Q2 = 1.2 cfs Qs = 1.4 cfs, Q100 = 10.8 cfs) and
I(Q2=10.3cts Qs = 2.1 cfs, Qioo = 16.7 cfs) are both tributary to the existing 48” CMP culvert
under Vollmer Road at the intersection with Arroya. This facility appears to be very silted in and
may require cleaning or replacement. No immediate development within Basin I is proposed at this
time. Upon development of that parcel further drainage analysis will be required. These pre-
development flows will continue to cross Vollmer and are then proposed to be routed via extension
of the 48” storm sewer within Arroya Lane to the east towards Sand Creek. This design will

eliminate this historic flow into Basin A and the proposed lots,

after WQCV is provided
(DESCRIBCE WH ERE) c(ﬁ@rppon formal develepment-wiltcomtinue to pe directly tributary to Sand Creek.

this a road?)ins 1 (Q, = 0.5 cfs Qs = 3.7 cfs, Qi = 29.3 cfs), G (Qu = 2.17¢fs
and H (Q2 = 1.5 cfs Qs = 5.1 cfs, Qioo = 24.5 cfs) are all directly tributary to Sand Creek. Basin F

represents flows from the proposed open space tract north of Arroya Lane currently containing
Sand Creek. No development is proposed within this tract other than trail construction. Both
Basins G and H represent portions of the proposed rear yards of lots adjacent to Sand Creek and

the Creek area itself. Thepaigimaldexeloped portion of these basins will be required to route all

imperious|areas across @ landscape area grior to sheet flow release into Sand Creek. No immediate

meeting ECM/DCM
design requirements
for a buffer BMP

Note: The landscape area BMPs will be e
required to be maintained by the HOA or | (_ "*'
district under a private BMP maintenance | sonirescsimors
agreement and easement.
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A deviation request from ECM Section 1.7.1.B will be
required with the PDR addressing all areas within the
small lot subdivisions not provided with WQCV.

DETENTION FACILITIES / STORMWATER QUALITY

Final design of these recommended facilities that include planning for water quality management of
storm water runoff features will be designed during final design and construction of the proposed
improvements. Storm water quality measures will be utilized in order to reduce the amount of
sediment, debris and pollutants that are allowed to enter Sand Creek. These features include but are
not limited to the multiple Full Spectrum Extended Detention Basins. Site Planning and design
techniques for the large lot, rural areas should limit impervious area, minimize directly impervious
area, lengthen time of travel and increase infiltration in order to decrease the rate and volume of
stormwater runoff. Facilities that require detention will provide an Water Quality Capture Volume
(WQCV) and Excess Urban Runoff Volume (EURV) in the lower portion of the facility storage
volume that will release the more frequent storms at a slower rate to help minimize the effects of
development of the property. These measures will be taken into consideration upon final design of

the individual detention facilities as well as the development of the individual land uses within the site.

MAINTENANCE
The proposed detention/SWQ facilities are to be private facilities with ownership and maintenance
by the Sterling Ranch Metropolitan District or Homeowners Association. , The Sand Creek channel

will be owned and maintained by the El Paso County along with all drainage|facilities within the public

Right of Way. After completion of construction and
upon Board of County Commissioners'

acceptance,
SAND CREEK CHANNEL IMPROVEMENT>

As stated in the Sand Creek DBPS, this Reach SC-9 is recommended as a floodplain preservation
design concept. Given the fact of the current requirements for detention/SWQ with three of these

facilities planned for the pro d less urbanization anticipated in this reach, the existing

drainageway is expected to re owever, localized improvements may be necessary to limit

erosion caused by flow concentratioh lverts and storm sewers outfalls. Specifically located grade
control and/or drop structures are plafined in this reach in order to slow the cannel velocity to the
recommended 7 feet per second and fo prevent localized and long-term stream degradation from

affecting channel linings and overbanks) These facilities will help protect the native wetland vegetation

from detrimental effects of stream invert head cutting. A maximum drop height of three feet is

Steeply incised channels are described
in the CORE report. Please elaborate. \ AL
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recommended with final design following the Urban Drainage Criteria Manual Vol. 2. Concept
locations for these facilities are shown on the developed drainage map as recommended in the DBPS.
Revegetation would occur wherever the native vegetation is disturbed by channel construction.

Selectively located rip-rap bank protection such as outside bends and culvert outlets are also

Address USACE permitting/

recommended. happrovals required for

channel design.
Two proposed roadway crossings of Sand Creek are proposed for this site. (Arroya Lane and the
proposed east-west collector road) The current crossing of Arroya Lane is with a 60” CMP culvert.
Upon development, the proposed crossing will consist of a triple cell 6’x12” CBC to facilitate the
conveyance of the 100 yr. flow. This same structure is proposed at the crossing with the collector
roadway as well. These facilities, along with all proposed channel improvements would be designed
to continue to contain the 100 yr. flows within the current floodplain as defined by the LOMR 08-

080541P. \Address no-rise certification or

0 CLOMR/LOMR options.
DRAINAGE CRITERIA

Hydrologic calculations were performed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapter 6 and
Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual
as revised in May 2014. Detention storage and storm sewer conveyance to Sand Creek Drainage Basin
was established with the Sand Creek DBPS, previously referenced. The NRCS Unit Hydrograph
(Curve Number) was used to estimate stormwater runoff anticipated from design storms for the 2

year, 5 year and 100 year recurrence interval with a 24 hour NRCS Type II distribution.

Rainfall Depths for Colorado Springs

Return Period 24-Hour Depth
2 Year 2.10
5 Year 2.70
10 Year 3.20
25 Year 3.60
50 Year 4.20
100 Year 4.60
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FLOODPLAIN STATEMENT

A portions of this site is located within a floodplain as determined by the Flood Insurance Rate Maps
(F.LR.M.) Map Number 08041C 0535F and the previously mentioned LOMR 08-08-0541P both with
effective date of July 23, 2009. (See Appendix).

DRAINAGE AND BRIDGE FEES
Any applicable fees shall be provided prior to final plat recordation of any development within this

site. The following represents the anticipated overall fees for this site:

Sand Creek Drainage Basin

This site lies entirely within the Sand Creek Drainage Basin boundaries.
The fees are calculated using the following impervious acreage method approved by El Paso County.
The Retreat at TimberRidge site has a total area of 293 acres with the following different land uses
proposed:

39.7 Ac. 5.0 Ac. lots

31.6 A. 2.5 Ac. lots

221.7 Ac. 470 lots (7,200 SF to 1.0 Ac.) = 0.47 Ac./lot

The percent imperviousness for this subdivision is calculated as follows:

Fees for 5.0 Ac. lots
39.7 Ac. of 5.0 Ac. lots

(Per El Paso County Percent Impervious Chart: 7%)
39.7 Ac. x 7% = 2.78 Impervious Ac.

25% Fee Reduction for this portion of the site planned for low density (5.0 ac. lots)

Bridge Fees
$4,929.00 x 2.78 Impervious Ac. x 75%

$ 10,276.97
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Drainage Fees

$16,270.00 x 2.78 Impervious Ac. x 75% = $ 33,922.95

Fees for 2.5 Ac. lots
31.6 Ac. of 2.5 Ac. lots

(Per El Paso County Percent Impervious Chart: 11%)
31.6 Ac. x 11% = 3.48 Impervious Ac.

25% Fee Reduction for this portion of the site planned for low density (2.5 ac. lots)

Bridge Fees

$4,929.00 x 3.48 Impervious Ac. x 75% = $ 12,864.69
Drainage Fees

$16,270.00 x 3.48 Impervious Ac. x 75% = $ 42.464.70

Fees for 0.47 Ac. lots
221.7 Ac. of 0.47 Ac. lots

(Per El Paso County Percent Impervious Chart: 25%)
221.7 Ac. x 25% = 55.43 Impervious Ac.

Bridge Fees

$4,929.00 x 55.43 Impervious Ac. = $ 273,214.47
Drainage Fees

$16,270.00 x 55.43 Impervious Ac. = $ 901,846.10

Page 9



The following calculations are the estimated total 2017 drainage/bridge fees for this site:

Total Estimated Bridge Fees = $296,356.13
Total Estimated Drainage Fees = $978,233.75

Drainage Credits / Reimbursements

Per the Drainage Basin Fee Addendum — Chapter 3 for El Paso County, drainage
credits/reimbursements may be applicable to this development in two forms: full reimbursement for
construction costs associated with regional facilities (Sand Creek channel structures) as presented in
the DBPS and partial reimbursement for construction of on-site detention facilities that meet
County criteria. These specific credits/reimbursements will be better defined in the final drainage

reports and site construction drawings.

Final Fee estimates for individual future filings will be handled under separate Final Drainage

reports upon submission of individual filing plats.

SUMMARY

The proposed Retreat at TimberRidge site is within the Sand Creek Drainage Basin.
Recommendations are made within this report concerning necessary improvements that may be
required as a result of development of this property. The points of storm water release from the
proposed site are required to be at or below the calculated historic flow quantities. The development
of the proposed site does not hinder any downstream facility or property to an extent greater than
that which currently exists in the ‘historic’ conditions. All drainage facilities within this report were
sized according to the Drainage Criteria Manuals and the full-spectrum storm water quality
requirements. Upon development of the individual parcels within the site, separate Final Drainage
Reports will be required to be submitted and approved by El Paso County that details all storm

systems, pond design and fee calculation.
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PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

Marc A. Whorton, P.E.
Project Manager
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Map Unit Description: Pring coarse sandy loam, 3 to § percent slopes---El Paso Counly Area,

Colorado
El Paso County Area, Colorado
71—Pring coarse sandy loam, 3 to 8 percent slopes
Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmiand classification: Not prime farmland
Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of
the mapunit,
Description of Pring
Setting
Landform: Hills
Landform position (three-dimensional). Side slope
Down-slope shape: Linear
Across-siope shape. Linear
Parent material: Arkosic alluvium derived from sedimentary rock
Typical profile
A -0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runcff ¢lass: Low
Capacity of the most limiting layer to transmit water (Ksat): High
(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 6.0 inches)
Interpretive groups
Land capabilily classification (irigated). None specified
Land capabifity classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site; Loamy Park (R048AY222C0)
Hydnc soil rating: No
Minor Components
Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes
USDA Natural Resources Web Soil Survey 21282017

“8 conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area,

Colorado
Other soils
Percent of map unit:
Hydric soil rating: No
Data Source Information
Soil Survey Area:  El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016
UsDA Natural Resources Web Soil Survey 212812017

S8 (Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Kettle gravelly loamy sand, 3 to 8 percent slopes-—El Paso County Area,
Colorado

El Paso County Area, Colorado

40—Kettle gravelly loamy sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 368g
Elevation: 7,000 to 7,700 feet
Farmiand classification: Not prime farmland

Map Unit Composition
Kettle and similar soils: 85 percent
Estimates are based on observations, descriptions, and transecis of
the mapunit.

Description of Kettle

Setting
Landform: Hilis
Landform position (three-dimensional): Side slope
Down-siope shape: Linear
Across-siope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
E - Oto 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Matural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat}: High
{2.00 to 6.00 in/hr)
Depth to water fable: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low {(about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capabllity classification (nonirrigated). 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Other sails
Percent of map unit:
Hydric soif rating: No

UsDA  Natural Resources Web Soil Survey 212812017
Conservation Service National Cooperative Soil Survey Page 1 of 2
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Map Unit Description: Kettle gravelly loamy sand, 3 to 8 percent slopes---El Paso County Area,

Colorado
Pleasant
Percent of map unit:
Landform: Depressions
Hydric soif rating: Yes
Data Source Information
Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016
uspa  Natural Resources Web Soil Survey 212812017

Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Kettle gravelly loamy sand, 8 to 40 percent slopes—-El Paso County
Area, Colorado

El Paso County Area, Colorado

41—Kettle gravelly loamy sand, 8 to 40 percent slopes

Map Unit Setting
National map unit symbol: 368h
Elevation: 7,000 to 7,700 feet
Farmiand classification: Not prime farmland

Map Unit Composition
Kettle and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Kettle

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
E - 0to 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities

Slope: 8 to 40 percent

Depth to restrictive feature: More than 80 inches

MNatural drainage class: Somewhat excessively drained

Runoff class: Medium

Capacily of the most limiting layer to transmit water (Ksat): High
{2.00 to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Avaifable water storage in profile: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated). 7e
Hydrologic Soil Group: B
Hydric soit rating: No

Minor Components

Other soils
Percent of map unil:
Hydnic soif rating: No

UspA  Natural Resources Web Soil Survey 212812017
= Cgonservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Keltle gravelly loamy sand, 8 to 40 percent slopes---El Paso County
Area, Colorado

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2018

usDA  Natural Resources Web Soil Survey 212812017
@ Copservation Service National Cooperative Soil Survey Page 2 of 2
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STORMWATER QUALITY CALCULATIONS
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Should this be
closer to
50%7? Offsite
undeveloped
flows should
be provided
with a bypass
conveyance.
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Cloud+
Should this be closer to 50%?  Offsite undeveloped flows should be provided with a bypass conveyance.




















Pre-Dev 2 Year Routing

Project Summary

Retreal at
Title TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Pre-Dev 2 year SCS Model
Bentley Systems. Inc. Haestad Methods Solution Bentley PondPack V8i
EX 2yr SCS.ppc Center [08.11,01,58)
411112017 27 Siemen Company Drive Suite 200 W Page 1 of 10

Watertown, CT 08795 USA +1-203-755-1866



Table of Contents

Master Network Summary
Colo Springs 2015 Time-Depth Curve, 2 years
EX DP-1

Addition Summary, 2 years

EXDP-2

Addition Summary, 2 years
EX DP-3

Addition Summary, 2 years
EX DP4

Addition Summary, 2 years
EX DP-5

Addition Summary, 2 years
EX. 60" CMP

Addition Summary, 2 years



Pre-Dev 2 Year Routing
Subsection: Master Network Summary

Catchments Summary

Labet Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (f3/s)
{years) (ac-ft)
: Pre-Development 2
EX-1 YEAR 2 1.203 12.650 2.61
. Pre-Development 2
EX-2 YEAR 2 0.071 12.300 0.17
. Pre-Development 2
EX-3 YEAR 2 0.191 12.600 0.42
. Pre-Development 2
EX-4 YEAR 2 0.366 12.250 1.29
. Pre-Development 2
EX-5 YEAR 2 0.234 12.550 0.51
3 Pre-Development 2 _
EX-6 YEAR 2 0.126 12.500 0.28
_ Pre-Development 2
EX-7 YEAR 2 0.012 23.750 0.02
3 Pre-Development 2
EX-8 YEAR 2 0.052 12.450 0.12
. Pre-Development 2
05-1 YEAR 2 0.379 12.400 0.86
i Pre-Development 2
05-2 YEAR 2 0.016 12.350 0.04
3 Pre-Development 2
05-3 YEAR 2 0.059 12.050 0.90
; Pre-Development 2
054 YEAR 2 0.167 12.200 0.62
: Pre-Development 2
05-5 YEAR 2 0.086 12.550 0.19
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-t)
. Pre-Development 2
EX DP-1 YEAR 2 2.593 12.650 5.82
. Pre-Development 2
EX DP-2 YEAR 2 0.087 12,350 0.21
_ Pre-Development 2
EX DP-3 YEAR 2 0.191 12,600 0.42
. Pre-Development 2
EX DP-4 YEAR 2 0.012 23.750 0.02
g Pre-Development 2
EX DP-5 YEAR 2 0.052 12,450 0.12
EX. 60" CMP Pre-Development 2 2 0.827 12.250 2.59
) YEAR ' ) ’
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 2yr SCS.ppc Center [08.11.01.56]
4/11/2017 27 Siemon Cempany Drive Suite 200 W Page 2 of 10

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Pre-Dev 2 Year Routing

Time-Depth Curve: TYPE |l 24 HOUR

Label

Start Time
Increment
End Time

Return Event

TYPE II 24 HOUR

0.000 hours
0.250 hours
24.000 hours

2 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 2 years
Stoerm Event: TYPE II 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) {in) {in) {in) {in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.0 0.0 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.1 0.1
5.000 0.1 0.1 0.2 0.2 0.2
6.250 0.2 0.2 0.2 0.2 0.2
7.500 0.2 0.2 0.3 0.3 0.3
8.750 0.3 0.3 0.3 0.3 0.4
10.000 0.4 0.4 0.4 0.5 0.5
11.250 0.5 0.6 0.8 1.4 1.5
12.500 1.5 1.6 1.6 1.7 1.7
13.750 1.7 1.7 1.8 1.8 1.8
15.000 1.8 1.8 1.8 1.9 1.9
16.250 1.9 1.9 1.9 1.9 1.9
17.500 1.9 1.9 1.9 1.9 2.0
18.750 2.0 2.0 2.0 2.0 2.0
20.000 2.0 2,0 2.0 2.0 2.0
21.250 2.0 2,0 2,0 21 2.1
22,500 2.1 2.1 2.1 2.1 2.1
23.750 2.1 2.1 (N/A) (N/A) (N/A)

EX. 2yr SCS.ppc

41112017

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack VBi
[08.11.01.56]
Page 3of 10



Pre-Dev 2 Year Routing

Subsection: Addition Summary

Label: EX DP-1

Summary for Hydrograph Addition at 'EX DP-1'

Upstream Link
REACH 5C-9
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>

Inflow Type Element

Flow (From} REACH 5C-9
Flow (From) EX-1

Flow (From) 05-1

Flow {From) EX-6

Flow {From) 0s-5

Flow (In} EX DP-1

EX 2yr SCS.ppc
411172017

Upstream Node
EX. 60" CMP
EX-1
05-1
EX-6
05-5
Node Inflows
Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
0.799 12.700 1.93
1.203 12.650 2.61
0.379 12.400 0.86
0.126 12.500 0.28
0.086 12,550 0.19
2.593 12.650 5.82

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack Vi
[08.11.01.56]
Page 4 of 10



Pre-Dev 2 Year Routing

Subsection: Addition Summary
Label: EX DP-2

Summary for Hydrograph Addition at 'EX DP-2'

Upstream Link Upstream Node
<Catchment to Qutflow Node> 0s-2
<Catchment to Qutflow Node> EX-2

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) 0s-2 0.016 12.350 0.04
Flow (From) EX-2 0.071 12.300 0.17
Flow (In) EX DP-2 0.087 12.350 0.21

Bentley Systems, Inc. Haestad Methods Selution
Center
27 Siemon Company Drive Suite 200 W
Waterlown, CT 06705 USA +1-203-755-1666

EX 2yr SCS.ppc
4/11/2017

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 10



Pre-Dev 2 Year Routing

Subsection: Addition Summary
Label: EX DP-3

Summary for Hydrograph Addition at 'EX DP-3'

Upstream Link Upstream Node
<Catchment to Cutflow Node> EX-3

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-3 0.191 12.600 0.42
Flow (In} EX DP-3 0.191 12.600 0.42

Bentley Systems, Inc. Haestad Methods Solution
EX 2yr SCS.ppc Center
41112017 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack Vi
(08.11.01.56]
Page 6 of 10



Pre-Dev 2 Year Routing

Subsection: Addition Summary
Label: EX DP-4

Summary for Hydrograph Addition at 'EX DP-4'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-7

Node Inflows

Inflow Type Elerment Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow {From) EX-7 0.012 23.750 0.02
Flow {In) EX DP-4 0.012 23.750 0.02

Bentley Systems, Inc. Haestad Methods Solution
EX 2yr SCS.ppe Center
411172017 27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.58]
Page7 of 10



Pre-Dev 2 Year Routing

Subsection: Addition Summary
Label: EX DP-5

Summary for Hydrograph Addition at 'EX DP-5'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-8

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-8 0.052 12.450 0.12
Flow (In) EX DP-5 0.052 12.450 0.12

Bentley Systems, Inc. Haestad Methods Solution
EX 2yr SCS.ppc Center
4/11/2017 27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1.203-755-1666

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 8 of 10



Subsection: Addition Summary
Label: EX. 60" CMP

Summary for Hydrograph Addition at 'EX. 60" CMP'

Upstream Link
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>

Node Inflows

Inflow Type Element

Flow {From) EX-5
Flow (From) 05-3
Flow (From) 0S5-4
Flow {From) EX-4
Flow {In) EX. 60" CMP

EX 2yr SCS.ppe
41172017

Pre-Dev 2 Year Routing

EX-5
0s-3
0S-4
EX-4

Volume
(ac-ft)

0.234
0.059
0.167
0.366
0.827

Upstream Node

Time to Peak

(hours)
12,550
12.050
12.200
12.250
12.250

Flow (Peak)

0.51
0.90
0.62
1.29
2.59

Bentley Systems, In¢c. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1668

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56)
Page 9 of 10



Pre-Dev 2 Year Routing
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Bentley Systemns, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 2yr SCS.ppc Center [08.11.01.56}
4M1/2017 27 Siemon Company Drive Suite 200 W Page 10 of 10

Watertown, CT 06795 USA +1-203-755-1666



Pre-Dev 5 Year Routing

Project Summary

Retreat at
Title TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Pre-Dev 5 year SCS Model
Bentley Systems, In¢c. Haestad Methods Solution Bentley PondPack V8i
EX 5yr SCS.ppe Center [68.11.01.58]
411172017 27 Siemon Company Drive Suite 200 W Page 1 of 10

Watertown, CT 06795 USA +1-203-755-1666
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Colo Springs 2015 Time-Depth Curve, S years
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Pre-Dev 5 Year Routing
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) {ac-ft)
BX-1 Pre-Development 3 5 3.342 12,250 17.71
EX-2 Pre-Development 3 5 0.197 12.100 1.70
EX-3 pre- pevelopment 3 5 0.531 12.250 2.97
EX-4 s:;RDEVEIODme"t 5 5 0.916 12.150 6.87
BX-5 fre-Development > 5 0.650 12.200 3.70
EX-6 Pre-Development 5 5 0.350 12.200 2.13
EX-7 fre pevelopment 5 5 0.093 13.050 0.18
EX-8 fre-Development > 5 0.143 12.150 0.91
05-1 fre-Development > 5 1.050 12,150 7.03
05-2 re- Development 3 5 0.045 12,100 0.33
05-3 fre Development > 5 0.095 12.050 1.46
054 Pre-Development > 5 0.419 12.150 341
05-5 fre. Development 3 5 0.239 12,200 1.36
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume {hours) (f3/s)
(years) (ac-ft)
EX DP-1 fre pevelopment 5 5 7.020 12.250 37.12
EX DP-2 re-Development > 5 0.242 12.100 2,04
EX DP-3 pre-Development 3 5 0.531 12.250 2,97
EX DP-4 e aevelopment > 5 0.093 13.050 0.18
EX DP-5 $§Eeve'°pme"t > 5 0.143 12.150 0.91
EX. 60" CMP fre-Development > 5 2,081 12.150 14.56

EX Syr SCS.ppc
411172017

Bentley Systemns, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58]
Page 2 of 10



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Pre-Dev 5 Year Routing

Time-Depth Curve: TYPE It 24 HOUR

Label

Start Time
Increment
End Time

Return Event

TYPE II 24 HOUR

0.000 hours
0.250 hours
24,000 hours

5 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in}
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
6.250 0.2 0.2 0.3 03 0.3
7.500 0.3 0.3 0.3 0.3 0.4
8.750 0.4 0.4 0.4 0.4 0.5
10.000 05 0.5 0.5 0.6 0.6
11,250 0.7 0.8 1.0 1.8 1.9
12.500 2.0 2.0 2.1 2.1 2.2
13.750 2.2 2.2 2.3 2.3 2.3
15.000 2.3 2.3 2.3 2.4 2.4
16.250 2.4 2.4 2.4 2.4 2.5
17.500 2.5 2.5 2.5 2.5 2.5
18.750 2.5 25 25 2.6 2.6
20.000 2.6 26 2.6 2.6 2.6
21.250 2.6 2.6 2.6 2.6 2.6
22.500 2.7 2.7 2.7 27 2.7
23.750 2.7 2.7 (N/A) {N/A) (N/A)

EX 5yr SCS.ppc

411207

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1686

Bentley PondPack V8i
[08.11.01.58]
Page 3 of 10



Subsection: Addition Summary

Label: EX DP-1

Pre-Dev 5 Year Routing

Summary for Hydrograph Addition at 'EX DP-1'

Upstream Link
REACH SC-9
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Qutflow Node>
<Catchment to Qutflow Node>

Inflow Type Element

Flow {From) REACH SC-9
Flow {From) EX-1

Flow (From) 05-1

Flow (From) EX-6

Flow (From) QS-5

Flow (In} EX DP-1

EX Syr SCS.ppc
41112017

Volume
(ac-ft)

Upstream Node

EX. 60" CMP
EX-1
05-1
EX-6
0S-5

Node Inflows

Time to Peak
(hours)
2.039 12,300
3.342 12,250
1.050 12.150
0.350 12.200
0.239 12.200
7.020 12.250

Flow {Peak)
(f3/s)
10.64
17.71
7.03
2.13
1.36
37.12

Barttley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56)
Page 4 of 10



Pre-Dev 5 Year Routing

Subsection: Addition Summary
Label: EX DP-2

Summary for Hydrograph Addition at 'EX DP-2’

Upstream Link Upstream Node
<Catchment to Outflow Node> 0s-2
<Catchment to Outflow Node> EX-2
Naode Inflows
Inflow Type Element Volume Time to Peak
{ac-ft) (hours)
Flow {From) 0s-2 0.045 12,100
Flow {From) EX-2 0.197 12,100
Flow (In) EX DP-2 0.242 12.100

Flow (Peak)
{ft3/s)
0.33
1.70
2.04

Bentley Systems, inc. Haestad Methods Sclution

EX 5yr SCS.ppe Center

411112017

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 10



Pre-Dev 5 Year Routing

Subsection: Addition Summary
Label: EX DP-3

Summary for Hydrograph Addition at 'EX DP-3'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-3

Node Inflows

Inflow Type Elerent Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-3 0.531 12.250 2.97
Fiow (In) EX DP-3 0.531 12.250 2.97

Bentley Systems, Inc. Haestad Methods Solution
EX 5yr SCS.ppc Center
411/2017 27 Siemon Gompany Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 6 of 10



Pre-Dev 5 Year Routing

Subsection: Addition Summary
Label: EX DP-4

Summary for Hydrograph Addition at 'EX DP-4'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-7

Node Inflows

Inflow Type Element Volume Time to Peak Flow {Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-7 0.093 13.050 0.18
Flow (In) EX DP-4 0.093 13.050 0.18

Bentley Systems, Inc. Haestad Methods Sclution
EX Syr SCS.ppe Center
4/11/2017 27 Stemon Company Drive Suite 200 W
Waterlown, CT 08795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56)
Page 7 of 10



Pre-Dev 5 Year Routing

Subsection: Addition Summary
Label: EX DP-5

Summary for Hydrograph Addition at 'EX DP-5'

Upstream Link Upstream Node
<Catchment to Outflow Node> Ex-8

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-8 0.143 12.150 0.91
Flow (In) EX DP-5 0.143 12.150 0.91

Bentley Systems, Inc. Haestad Methods Solution
EX 5yr SCS.ppc Center
4/11/2017 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: TYPE IT 24 HOUR

Bentley PondPack V8i
[0B.11.01.58]
Page 8 of 10



Pre-Dev 5 Year Routing
Subsection: Addition Summary Return Event: S years
Label: EX. 60" CMP Storm Event: TYPE II 24 HOUR

Summary for Hydrograph Addition at 'EX. 60" CMP'

Upstream Link Upstream Node
<Catchment to Qutflow Node> EX-5
<Catchment to Qutflow Node> 0s-3
<Catchment to Qutflow Node> 05-4
<Catchment to Outflow Node> EX-4

Node Inflows

Inflow Type Eiement Volume Time to Peak Flow (Peak)
(ac-ft) {hours) (ft3/s)
Flow {From) EX-5 0.650 12,200 3.70
Flow (From} 0s-3 0.095 12.050 1.46
Flow {From) 054 0.419 12.150 34
Flow (From) EX-4 0.916 12,150 6.87
Flow (In) EX, 60" CMP 2.081 12,150 14.56
Bentley Systems, Inc. Haestad Metheds Solution Bentley PendPack V8i
EX 5yr SCS.ppc Center [08.11.01.56]
4/11/2017 27 Siemon Company Drive Suite 200 W Page 9 of 10

Watertown, CT 06795 USA +1-203-755-1666



Pre-Dev 5 Year Routing
Index
C

Colo Springs 2015 (Time-Depth Curve, 5 years)...3
E

EX DP-1 {Addition Summary, 5 years)...4

EX DP-2 (Addition Summary, 5 years)...5

EX DP-3 (Addition Summary, 5 years)...6

EX DP-4 (Addition Summary, 5 years)...7

EX DP-5 (Addition Summary, 5 years)...8

EX. 60" CMP (Addition Summary, 5 years)...9

M

Master Network Summary...2

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 5yr SCS.ppc Center [08.11.01.58]
411172017 27 Siemon Company Drive Suite 200 W Page 10 of 10

Watertown, CT 06795 USA +1-203-755-1666



Pre-Dev 100 Year Routing

Project Summary

Retreat at
Title TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Pre-Dev 100 year SCS Model
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 100yr SCS.ppc Center [08.11.01.56]
4112017 27 Siemon Company Drive Suite 200 W Page 1 of 10

Waterlown, CT 06795 USA +1-203-755-1666
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Master Network Summary
Colo Springs 2015 Time-Depth Curve, 100 years
EX DP-1

Addition Summary, 100 years
EX DP-2

Addition Summary, 100 years
EX DP-3

Addition Summary, 100 years
EX DP-4

Addition Summary, 100 years
EX DP-5

Addition Summary, 100 years
EX. 60" CMP

Addition Summary, 100 years



Pre-Dev 100 Year Routing
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume {hours) (ft3/s)
(years) (ac-ft)
: Pre-Development 100
EX-1 YEAR 100 14.733 12,200 140.28
g Pre-Development 100
EX-2 YEAR 100 0.868 12.050 12.19
. Pre-Development 100
EX-3 YEAR 100 2.340 12.150 23.71
: Pre-Development 100
EX-4 YEAR 100 3.684 12.100 41.75
: Pre-Development 100
EX-5 YEAR 100 2.865 12.150 29.31
. Pre-Development 100
EX-6 YEAR 100 1.543 12.150 16.70
_ Pre-Development 100
EX-7 YEAR 100 0.731 12.100 8.00
~ Pre-Development 100
EX-8 YEAR 100 0.631 12.100 7.12
: Pre-Development 100
05-1 YEAR 100 4.622 12.100 53.88
_ Pre-Development 100
052 YEAR 100 0.198 12.100 2.53
_ Pre-Development 100
0s-3 YEAR 100 0.227 12.050 340
_ Pre-Development 100
0s-4 YEAR 100 1.685 12,100 20.68
: Pre-Development 100
0S-5 YEAR 100 1.052 12.150 10,76
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft2/s)
(years) {ac-ft)
EX DP-1 fre Development 100 | 4gq 30.715 12.150 280.22
EX DP-2 Pre-Development 100 | 445 1.065 12.050 14.65
YEAR
EX DP-3 pre Development 100 | 409 2.340 12.150 2371
EAR
g Pre-Development 100
EX DP-4 YEAR 100 0.731 12.100 8.00
EX DP-5 fre Development 100 199 0.631 12.100 7.12
R
EX. 60" CMP Pre-Development 100 100 8.461 12.100 92.86
YEAR
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
EX 100yr SCS.ppc Center [08.11.01.56]
41172017 27 Siemon Company Drive Suite 200 W Page 2 of 10

Watertown, CT Q6795 USA +1.203-755-1666



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Pre-Dev 100 Year Routing

Time-Depth Curve: TYPE Il 24 HOUR

Label TYPE 1I 24 HOUR

Start Time 0.000 hours

Increment 0.250 hours

End Time 24.000 hours

Return Event 100 years
CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: TYPE II 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in} (in) (in)
0.000 0.0 0.0 0.0 0.0 0.1
1.250 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.2 0.2 0.2
3.750 0.2 0.2 0.2 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.4
6.250 0.4 0.4 0.4 0.5 0.5
7.500 0.5 0.5 0.6 0.6 0.6
8.750 0.6 0.7 0.7 0.7 0.8
10.000 0.8 0.9 0.9 1.0 1.1
11.250 1.2 1.3 1.8 3.0 33
12.500 34 35 3.6 3.6 3.7
13.750 37 3.8 3.8 3.9 3.9
15.000 3.9 4.0 4.0 4.0 4.1
16.250 4.1 4.1 4.1 4.2 4.2
17.500 4.2 4.2 4,2 4.3 4.3
18.750 43 4.3 43 4.4 4.4
20.000 4.4 4.4 4.4 4.4 4.4
21.250 4.5 4.5 4.5 4.5 4.5
22.500 4.5 4.5 4.5 4.6 4.6
23.750 4.6 4.6 {N/A) {N/A) (N/A)

EX 100yr SCS.ppc

41172017

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1668

Bentley PondPack V8i
[08.11.01.56)
Page 3 of 10



Pre-Dev 100 Year Routing

Subsection: Addition Summary

Label: EX DP-1

Summary for Hydrograph Addition at 'EX DP-1'

Upstream Link
REACH SC-¢
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>

Inflow Type Element

Flow (From) REACH SC-9
Flow (From) EX-1

Flow (From) 05-1

Flow (From) EX-6

Flow (From) 0S-5

Flow (In) EX DP-1

EX 100yr SCS.ppc
4{11/2017

Upstream Node
EX. 60" CMP
£X-1
0s-1
EX-6
0s-5
Node Inflows
Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
8.766 12.100 63.62
14.733 12.200 140.28
4.622 12.100 53.88
1.543 12,150 16.70
1,052 12,150 10,76
30.715 12.150 280.22

Bentley Systems, Inc. Haestad Methods Scofution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack V8i
[08.11.01.56)
Page 4 of 10



Pre-Dev 100 Year Routing

Subsection: Addition Summary Return Event: 100 years
Label: EX DP-2 Storm Event: TYPE II 24 HOUR

Summary for Hydrograph Addition at 'EX DP-2'

Upstream Link Upstream Node
<Catchment to Outflow Node> 0§-2
<Catchment to Outflow Node> Ex-2

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)

Flow {From) 05-2 0.198 12.100 2.53
Flow {From) EX-2 0.868 12.050 12.19
Flow (In) EX DP-2 1.065 12.050 14.65

Bentley Systems, Inc. Haestad Methods Selution Bentley PendPack V8i
EX 100yr SCS.ppc Center [08.11.01.56)
41112017 27 Siemon Company Drive Suite 200 W Page 5 of 10

Watertown, CT 06795 USA +1-203-755-1668



Pre-Dev 100 Year Routing
Subsection: Addition Summary Return Event: 100 years
Label: EX DP-3 Storm Event: TYPE II 24 HOUR

Summary for Hydrograph Addition at 'EX DP-3'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-3

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-3 2,340 12.150 23.71
Flow (In) EX DP-3 2.340 12.150 23.71
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 100yr SCS.ppc Center [08.11.01.56]
41172017 27 Siemon Company Drive Suite 200 W Page 6 of 10

Watertown, CT 06795 USA +1-203-755-1666



Pre-Dev 100 Year Routing

Subsection: Addition Summary Return Event: 100 years
Label: EX DP-4 Storm Event: TYPE II 24 HOUR

Summary for Hydrograph Addition at 'EX DP-4'

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-7

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) {hours) (ft2/s)
Flow {From) EX-7 0.731 12.100 8.00
Flow (In) EX DP-4 0.731 12.100 8.00
Bentley Systems, Inc. Haestad Methods Salution Bentley PondPack V8i
EX 100yr SCS.ppc Center [08.11.01.56]
411172017 27 Stemon Company Drive Suite 200 W Page 7 of 10

Watertown, CT 06705 USA +1-203-755-1666



Pre-Dev 100 Year Routing

Subsection: Addition Summary Return Event: 100 years
Label: EX DP-5 Storm Event: TYPE II 24 HOUR

Summary for Hydrograph Addition at 'EX DP-5’

Upstream Link Upstream Node
<Catchment to Outflow Node> EX-8

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)
Flow (From) EX-8 0.631 12,100 7.12
Flow (In) EX DP-5 0.631 12,100 712
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 100yr SCS.ppc Center [08.11.01.56]
4/11/2017 27 Siemon Company Drive Suite 200 W Page 8 of 10

Watertown, CT 06795 USA +1-203-755-1666



Pre-Dev 100 Year Routing

Subsection: Addition Summary

Label: EX. 60" CMP

Summary for Hydrograph Addition at 'EX. 60" CMP'

Upstream Link
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Outflow Node>
<Catchment to Qutflow Node>

Inflow Type Efement

Flow {From) EX-5
Flow (From) 0s-3
Fiow (From} 05-4
Flow {From) EX-4
Flow (In) EX. 60" CMP

EX 100yr SC5.ppc
411112017

EX-5
0s-3
05-4
EX-4

Node Inflows

Volume

(ac-t)
2.865
0.227
1.685
3.684
8.461

Upstream Node

Time to Peak
{hours)
12.150
12.050
12.100
12.100
12,100

Flow (Peak)
(ft3/s)
29.31
3.40
20.68
41.75
52.86

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: TYPE II 24 HOUR

Bentley PondPack VBi
[08.11.01.56]
Page ¢ of 10



Pre-Dev 100 Year Routing
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Master Network Summary...2

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX 100yr SCS.ppc Center [08.11.01.56]
411/2017 27 Siemon Company Drive Suite 200 W Page 10 of 10

Watertown, CT 06795 USA +1-203-755-1668






Dev 2 Year Routing

Project Summary

Retreat at
Titie TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Dev 2 year SCS Model
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 2yr SCS.ppe Center [08.11.01.56]
4/11/2017 27 Siemen Company Drive Suite 200 W Page 1 of 11

Waterlown, CT 06795 USA +1-203-755-1666



Colo Springs 2015

POND A

POND B

PONDC

POND A

POND B

POND C

Table of Contents
Master Network Summary

Time-Depth Curve, 2 years

Elevation-Area Volume Curve, 2 years

Elevation-Area Volume Curve, 2 years

Elevation-Area Volume Curve, 2 years

Eievation-Volume-Flow Table (Pond), 2 years

Elevation-Volume-Flow Table (Pond), 2 years

Elevation-Volume-Flow Table (Pond), 2 years

10



Dev 2 Year Routing

Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BASIN A \F;git&'}eve"’pme”t 2 2 1,574 12.100 16.76
BASIN B ?Ef&[)e"ebpme"t 2 2 1.202 12.100 15.29
BASIN C Post-Development 2 2 1.162 12.100 13.36
BASIN D Post-Development 2 2 2.259 12,100 26.65
BASIN E fost Development 2 2 0.367 12.200 1.41
BASIN F P Development 2 2 0.234 12.550 0.51
BASIN G post-Development 2 2 0.289 12.150 2.05
BASIN H Post-Development 2 2 0.282 12.250 1.50
BASIN I V- Development 2 2 0.126 12.500 0.28
BASIN 3 ?&&Devempment 2 2 0.070 12.250 0.25
BASIN K \Etébe"e'"pme"t 2 2 0.012 23,750 0.02
051 Etébe"em"me“t 2 2 0.251 12.400 0.57
05-2 oct-Development 2 2 0.145 12.400 0.33
05-3 Fost-Development 2 2 0.077 12.000 133
05-4 fol Development 2 2 0.167 12.200 0.62
0S5 fot-Development 2 2 0.086 12,550 0.19
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-1 Poct-Development 2 2 2.921 12.200 4.93
DP-4 Post Development 2 2 0.012 23.750 0.02
DP-5 Pt Development 2 2 0.070 12,250 0.25
e oL 2X12° | Post-Development 2 2 0.682 12.000 138
Bentley Systems, Inc. Haestad Metheds Sclution Bentley PondPack V8i
DEV 2yr SCS.ppc Center [08.11.01.58]
41172017 27 Siemon Company Drive Suite 200 W Page 2 of 11

Watertown, CT 06795 USA +1-203-755-1668



Pond Summary

Dev 2 Year Routing
Subsection: Master Network Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
Post-
POND A (IN) | Development 2 0.534 12.200 2.04 (N/A) (N/A)
2 YEAR
Post-
?831?) A Development 2 0.158 24.000 0.18 103.13 0.375
2 YEAR
Post-
POND B (IN) | Development 2 2.777 12.100 32.05 (N/A) (N/A)
2 YEAR
Post-
F(())LT'II')) B Development 2 0.725 24.000 0.76 10450 2.051
2 YEAR
Post-
POND C (IN) | Development 2 3.816 12.100 40.37 (N/A) (N/A)
2 YEAR
Past-
POND C Development 2 1.009 24.000 1.06 104.59 2.791
oun 2 YEAR
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 2yr SCS ppc Center {08.11.01.56)
4/11/2017 27 Siemon Company Drive Suite 200 W Page 3 of 11

Watertown, CT 06705 USA +1-203-755-1666



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Dev 2 Year Routing

Time-Depth Curve: TYPE I 24 HOUR

Label

Start Time
Increment
End Time

Return Event

TYPE IT 24 HOUR

0.000 hours
0.250 hours
24.000 hours

2 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.0 0.0 0.1
2,500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.1 0.1
S.000 0.1 0.1 0.2 0.2 0.2
6.250 0.2 0.2 0.2 0.2 0.2
7.500 0.2 0.2 0.3 0.3 0.3
8.750 0.3 0.3 0.3 0.3 0.4
10.000 04 0.4 0.4 0.5 0.5
11,250 0.5 0.6 0.8 14 1.5
12.500 1.5 1.6 1.6 1.7 1.7
13.750 1.7 1.7 1.8 1.8 1.8
15.000 1.8 1.8 1.8 1.9 1.9
16.250 1.9 1.9 1.9 1.9 1.9
17.500 1.9 1.9 1.9 1.9 2.0
18.750 2.0 2.0 2.0 2.0 2.0
20.000 2.0 2.0 2.0 2.0 2.0
21.250 2.0 2.0 2.0 2.1 2.1
22.500 2.1 2.1 2.1 2.1 2.1
23.750 2.1 2.1 {N/A) (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Sclution
DEV 2yr SCS.ppc Center

41112017

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 4 of 11



Dev 2 Year Routing
Subsection; Elevation-Area Volume Curve

Return Event: 2 years

Label; POND A Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+AZ4sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
{acres)
100.00 0.0000 0.00 0.00 0.000 0.000
101.00 0.0000 0.00 0.01 0.002 0.002
102.00 0.0000 0.15 0.17 0.057 0.059
103.00 0.0000 0.39 0.79 0.263 0.322
104.00 0.0000 0.44 1.25 0.418 0.740
105.00 0.0000 0.50 141 0.471 1.211
106.00 0.0000 0.56 1.58 0.528 1.739
107.00 0.0000 0.62 1.76 0.588 2.327
Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
DEV 2yr SCS.ppc Center [08.11.01.56]
AN12017 27 Siemen Company Drive Suite 200 W Page 5 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 2 Year Routing
Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: POND B Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) {ac-ft) (ac-ft)
{acres)
100.00 0.0000 0.01 0.00 0.000 0.000
101.00 0.0000 0.01 0.02 0.007 0.007
102.00 0.0000 0.19 0.23 0.076 0.083
103.00 0.0000 0.61 1.13 0.376 0.459
104.00 0.0000 1.27 2.75 0.918 1.377
105.00 0.0000 1.61 431 1.436 2.813
106.00 0.0000 1,72 4,99 1.664 4.476
107.00 0.0000 1.82 531 1,769 6.246
108.00 0.0000 1,93 5.63 1.878 8.123
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
DEV 2yr SCS.ppc Center {08.11.01.56]
41112017 27 Siemon Company Drive Suite 200 W Page 6 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 2 Year Routing
Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: POND C Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
100.00 0.0000 0.01 0.00 0.000 0.000
101.00 0.0000 0.0t 0.03 0.010 0.010
102.00 0.0000 0.24 0.29 0.098 0.108
103.00 0.0000 0.76 1.42 0.474 0.582
104.00 0.0000 1.58 3.44 1.146 1.728
105.00 0.0000 243 5.96 1.987 3.716
106.00 0.0000 2,55 7.47 2.490 6.205
107.00 0.0000 2.68 7.86 2.619 8.824
108.00 (.0000 2.82 8.25 2.751 11.575
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack VBi
DEV 2yr SCS.ppe Center [08.11.01.56)
411472017 27 Siemon Company Drive Suite 200 W Page 7 of 11

Watertown, CT 06785 USA +1-203-755-1666



Dev 2 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond) Return Event: 2 years
Label: POND A Storm Event: TYPE II 24 HOUR
Infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Elevation Qutflow Storage Area Infiltration Flow (Total) 25/t+ 0
() (Rz/fs) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
100.00 0.00 0.000 0.00 0.00 0.00 0.00
100.50 0.03 0.001 0.00 0.00 0.03 (.51
101.00 0.06 0.002 0.00 0.00 0.06 1.02
101.50 0.08 .012 0.05 0.00 0.08 5.81
102.00 0.11 0.059 0.15 0.00 0.11 28.74
102,50 0.14 0.160 0.26 0.00 0.14 77.82
103.00 0,17 0.322 0.39 0.00 0.17 155.94
103.42 0.19 0.491 0.41 0.00 0.19 237.82
103.50 0.67 0.524 0.42 0.00 0.67 254,39
104.00 9.49 0.740 0.44 0.00 9,49 367.44
104.50 23.79 0.968 047 0.00 23.79 492 .45
105.00 41.88 1.211 0.50 0.00 41.88 627.91
105.50 63.10 1.468 0.53 0.00 63.10 773.39
106.00 71.65 1.739 0.56 0.00 71.65 913.34
106.50 74,11 2.025 0.59 0.00 74.11 1,054.41
107.00 76.53 2.327 0.62 0.00 76.53 1,202.69
Bentley Systems, Inc. Haestad Methods Solution Bentley PendPack V8i
DEV 2yr SCS.ppc Center {08.11.01.56]
411172017 27 Siemon Company Drive Suite 200 W Page 8 of 11

Watertown, CT 06705 USA +1-203-755-1666



Label: POND B

Dev 2 Year Routing
Subsection: Elevation-Volume-Flow Table (Pond)

Infiltration

Infiltration Method

(Computed)

No Infiltration

{nitial Conditicns

Elevation (Water Surface,

Return Event: 2 years
Storm Event: TYPE II 24 HOUR

Initial} 100.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Qutlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 fi3/s

Flow (Initial, Total) 0.00 fi3/s

Time Increment 0.050 hours

Elevation Cutflow Storage Area Infiltration Flow (Total) 25/t + 0
(ft) (ft3/s) (ac-ft) (acres) (f3/s) (f3/s) (r3/s)

100.00 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.09 0.003 0.01 0.00 0.0 1.78
101.00 0.17 0.007 0.01 0.00 0.17 3.56
101.50 0.25 0.023 0.07 0.00 0.25 11.26
102.00 0.34 0.083 0.19 0.00 0.34 40.51
102.50 0.42 0.218 0.37 0.00 0.42 106.02
103.00 0.51 0.459 0.61 0.00 0.51 222.72
103.50 0.59 0.836 0.91 0.00 0.59 404.99
104.00 0.68 1.377 1.27 0.00 0.68 666.99
104.50 0.76 2.052 1.43 0.00 0.76 993.73
105.00 0.84 2.813 1.61 0.00 0.84 1,362.20
105.36 0.51 3.400 1.65 0.00 0.91 1,646.36
105.50 2.96 3.632 1.66 0.00 2.96 1,760.65
106.00 20.92 4.476 1.72 0.00 20.92 2,187.53
106.50 48.34 5.348 1.77 0.00 48.34 2,636.63
107.00 82.56 6.246 1.82 0.00 82.56 3,105.48
107.50 111.90 7.171 1.88 0.00 111.90 3,582.57
108.00 115.37 8.123 1.93 0.00 115.37 4,047.11

DEV 2yr SCS.ppc
41112017

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack v8i

[08.11.01.56]
Page 9 of 11



Dev 2 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond)

Label: POND C

Infiltration

Infiltration Method

{Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years

Storm Event: TYPE II 24 HOUR

nitial) 100.00 ft

volume (Initial) 0.000 ac-ft

Flow (Initial Qutiet) 0.00 ft3fs

Flow (Initial Infiltration) 0.00 ft2/s

Flow {Initial, Total) 0.00 ft2/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t+ 0
{f) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)

100.00 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.11 0.005 0.01 0.00 0.11 2,53
101.00 0.23 0.010 0.01 0.00 0.23 5.07
101.50 0.35 0.031 0.09 0.00 0.35 15.28
102.00 0.46 0.108 0.24 0.00 0.46 52.83
102.50 0.58 0.279 0.46 0.00 0.58 135.83
103.00 0.69 0.582 0.76 0.00 0.69 28248
103.50 0.81 1.053 1.13 0.00 0.81 510.50
104.00 0.92 1.728 1.58 0.00 0.92 837.36
104.50 1.04 2,616 1.98 0.00 1.04 1,267.19
105.00 1.16 3716 2.43 0.00 1.16 1,799.50
105.14 1,19 4,056 2.44 0.00 1.19 1,964.52
105.50 14,84 4,944 249 0.00 14.84 2,407.95
106.00 51.44 6.205 2.55 0.00 51.44 3,054.81
106.50 100.98 7.498 2.62 0.00 100.98 3,730.22
107.00 160.47 8.824 2.68 0.00 160.47 4,431.31
107.50 190.16 10.183 2.75 0.00 190.16 5,118.57
108.00 196.60 11.575 2.82 0.00 196.60 5,798.79

DEV 2yr 5CS.ppc
411112017

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1866

Bentley PondPack V8i

[08.11.01.56]
Page 10 of 11



Dev 2 Year Routing
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Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Dev § Year Routing

Project Summary

Retreat at
Title TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Dev 5 year SCS Model
Bentley Systems, inc. Haestad Methods Sclution Bentley PondPack V8i
DEV 5yr SCS.ppc Center [08.11.01.56)
441172017 27 Siemon Company Drive Suite 200 W Page 1 of 11

Watertown, CT 067085 USA +1.203-755-1666



Colo Springs 2015

POND A

POND B

POND C

POND A

POND B

POND C

Table of Contents
Master Network Summary

Time-Depth Curve, S years

Elevation-Area Volume Curve, 5 years

Elevation-Area Volume Curve, 5 years

Elevation-Area Volume Curve, 5 years

Elevation-Volume-Flow Table (Pond), 5 years

Elevation-Volume-Flow Table (Pond), 5 years

Elevation-Volume-Flow Table (Pond), 5 years

10



Dev 5 Year Routing

Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Yolume {hours) (ft3/s)
(years) (ac-ft)
BASIN A [t Development 3 5 2.816 12,100 33.30
BASIN B foot-Development 3 5 2,078 12.100 27.57
BASIN C Post-Development 3 5 2.078 12.100 26.07
BASIN D Post Development > 5 3842 12.100 47.81
BASIN E $°E'°:|;De"e'°"me“t 3 5 0.917 12.100 7.65
BASIN F o Development 5 5 0.650 12.200 3.70
BASIN G Past-Development 5 5 0.624 12,100 6.29
BASIN H pos® Development 5 5 0.628 12.200 5.11
BASIN I o Development 5 5 0.350 12.200 2.13
BASIN J Post-Development 3 5 0.174 12.150 1.33
BASIN K foot-Development > 5 0.093 13.050 0.18
05-1 {ooL Development 3 5 0.695 12.150 4.65
05-2 Post Development 3 5 0.402 12.150 2.76
05-3 fost-Development 5 5 0.117 12,000 1.99
054 foor Development 3 5 0.419 12.150 341
05-5 Poot-Development 3 5 0.239 12.200 1.36
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
{years) (ac-ft)
DP-1 past-Development 5 5 7.625 12.150 13.88
DP-4 PostDevelopment 3 5 0.093 13.050 0.18
DP-5 s‘E’SAtI;De"e"’pme"t > 5 0.174 12.150 1.33
o vems 12 | Post-Development 3 5 2.174 12.200 7.71
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppc Center [08.11.01.56]
4/11/2017 27 Siemon Company Drive Suile 200 W Page 2 of 11

Watertown, CT 067085 USA +1-203-755-1668



Pond Summary

Dev 5 Year Routing
Subsection: Master Network Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) {ac-ft) Surface {ac-ft)
Elevation
(f)
Post-
POND A (IN) | Development 5 1.336 12.150 11.05 (N/A) (N/A)
5 YEAR
Past-
'(Dgl'}'% A Development 5 0.817 13.900 1.68 103.56 0.548
5 YEAR
Post-
POND B (IN) | Development 5 4.894 12.100 60.88 (N/A) (N/A)
5 YEAR
Post-
';833 B Development 5 1.428 18.000 2.04 105.44 3.528
5 YEAR
Post-
POND C (IN) | Development 5 7.016 12.100 80.51 (N/A) (N/A)
5 YEAR
Post-
POND € Development 5 2.891 15.400 457 105.23 4.275
©oun 5 YEAR
Bentley Systems, In¢. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppe Center [08.11.01.56]
411412017 27 Siemon Company Drive Suite 200 W Page 3 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Time-Depth Curve Return Event: 5 years
Label: Colo Springs 2015 Storm Event: TYPE II 24 HOUR

Time-Depth Curve: TYPE Il 24 HOUR

Label TYPE II 24 HOUR

Start Time 0.000 hours
Increment 0.250 hours
End Time 24.000 hours
Return Event 5 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Time Depth Depth Depth Depth Depth
{hours) {in) (in) (in) (in) (in}

0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
6.250 0.2 0.2 0.3 03 0.3
7.500 0.3 0.3 0.3 0.3 0.4
8.750 0.4 0.4 0.4 0.4 0.5
10.000 0.5 0.5 05 0.6 0.6
11.250 0.7 0.8 1.0 1.8 1.9
12.500 2.0 2.0 2.1 2.1 2.2
13.750 2.2 2.2 2.3 2.3 2.3
15.000 2.3 2.3 2.3 2.4 2.4
16.250 2.4 2.4 2.4 24 2.5
17.500 2.5 2.5 25 2.5 2.5
18.750 2.5 2.5 2.5 2.6 2.6
20.000 2.6 2.6 2.6 2.6 2.6
21,250 2.6 2.6 2.6 2.6 2.6
22,500 2.7 2.7 2.7 2.7 2,7
23.750 2.7 2.7 (N/A) {N/A) {N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

DEV 5yr SCS.ppc Center [08.11.01.56]

411112017 27 Siemon Company Drive Suite 200 W Page 4 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Elevation-Area Volume Curve Return Event: 5 years
Label: POND A Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (AL*A2) (ac-ft) (ac-ft)
(acres)

100.00 0.0000 0.00 0.00 0.000 0.000

101.00 0.0000 0.00 0.01 0.002 0.002

102.00 0.0000 0.15 0.17 0.057 0.059

103.00 0.0000 0.39 0.79 0.263 0.322

104.00 0.0000 0.44 1.25 0.418 0.740

105.00 0.0000 0.50 1.41 0.471 1.211

106.00 0.0000 0.56 1.58 0.528 1.739

107.00 0.0000 0.62 1,76 0.588 2.327
Bentiey Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppc Center [06.11.01.56]
41112017 27 Siemon Company Drive Suite 200 W Page 5 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Elevation-Area Volume Curve Return Event: 5 years
Label: POND B Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqgr Volume Volume (Total)
(ft) (ft2} (acres) (AL*A2) (ac-ft) (ac-ft)
(acres)
100.00 0.0000 0.01 0.00 0.000 0.000
101.00 0.0000 0.01 0.02 0.007 0.007
102.00 0.0000 0.19 0.23 0.076 0.083
103.00 0.0000 0.61 1.13 0.376 0.459
104,00 0.0000 1.27 2.75 0.918 1.377
105.00 0.0000 1.61 4.31 1.436 2.813
106.00 0.0000 1.72 4.99 1.664 4.476
107.00 0.0000 1.82 5.31 1.769 6.246
108.00 0.0000 1,93 5.63 1.878 8.123
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppe Center [08.11.01.56]
4/11/2017 27 Siemon Company Drive Suite 200 W Page 8 of 11

Watertown, CT 08795 USA +1-203-755-1868



Dev 5 Year Routing

Subsection: Elevation-Area Volume Curve Retumn Event: 5 years
Label: POND C Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sgr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)

100.00 0.0000 0.01 0.00 0.000 0.000

101.00 0.0000 0.01 0.03 0.010 0.01¢

102.00 0.0000 0.24 0.29 0.098 0.108

103.00 0.0000 0.76 1.42 0.474 0.582

104.00 0.0000 1.58 3.44 1.146 1.728

105.00 0.0000 243 5.96 1.987 3.716

106.00 0.0000 2.55 7.47 2.490 6.205

107.00 0.0000 2.68 7.86 2,619 8.824

108.00 0.0000 2.82 8.25 2,751 11.575
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppc Center [08.11.01.56)
4112017 27 Siemon Company Drive Suite 200 W Page 7 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond) Return Event: 5 years
Label: POND A Storm Event: TYPE II 24 HOUR
Infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00 ft
Velume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 25/t+ 0
(ft) {ft3/s) (ac-ft) (acres) {ft3/s} {ft3/s) (ft3/s)
100.00 0.00 0.000 0.00 0.00 0.00 0.00
100.50 0.03 0.001 0.00 0.00 0.03 0.51
101.00 0.06 0.002 0.00 0.00 0.06 1.02
101.50 0.08 0.012 0.05 0.00 0.08 5.81
102.00 0.11 0.059 0.15 0.00 0.11 28.74
102.50 0.14 0.160 0.26 0.00 0.14 77.82
103.00 0.17 0.322 0.3%9 0.00 0.17 155.94
103.42 0.19 0.491 0.41 0.00 0.19 237.82
103.50 0.67 0.524 0.42 0.00 0.67 254,39
104.00 9.49 0.740 0.44 0.00 9.49 367.44
104.50 23.79 0.968 0.47 0.00 23.79 492.45
105.00 41.88 1.211 0.50 0.00 41.88 627.91
105.50 63.10 1.468 0.53 0.00 63.10 773.39
106.00 71.65 1.739 0.56 0.00 71.65 913.34
106.50 74.11 2.025 0.59 0.00 74.11 1,054.41
107.00 76.53 2,327 0.62 0.00 76.53 1,202.69
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 5yr SCS.ppc Center [08.11.01.56]
4114/2017 27 Siemon Company Drive Suite 200 W Page 8 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond)
Label: POND B

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00 ft
volume (Initial) 0.000 ac-ft
Flow {Initial Outlet) 0.00 fR3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total} 0.00 f3/s
Time Increment 0.050 hours
Elevaticn Outflow Storage Arca Infiltration Flow (Total) 25+ 0
(m (ft3/s) (ac-f) (acres) (f3/s) (ft3/s) {ft3/s)
100.00 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.09 0.003 0.01 0.00 0.09 1.78
101.00 0.17 0.007 0.01 0.00 0.17 3.56
101.50 0.25 0.023 0.07 0.00 0.25 11.26
102.00 0.34 0.083 0.19 0.00 0.34 40.51
102.50 0.42 0.218 0.37 0.00 0.42 106.02
103.00 0.51 0.459 0.61 0.00 0.51 22272
103.50 0.59 0.836 091 0.00 0.59 404.99
104.00 0.68 1.377 1,27 0.00 0.68 666.99
104.50 0.76 2.052 1.43 0.00 0.76 993.73
105.00 0.84 2.813 1.61 0.00 0.84 1,362.20
105.36 0.91 3.400 1.65 0.00 0.91 1,646.36
105.50 2.9 3.632 1.66 0.00 2.96 1,760.65
106.00 20.92 4.476 1.72 0.00 20.92 2,187.53
106.50 48.34 5.348 1.77 0.00 48.34 2,636.63
107.00 82.56 6.246 1.82 0.00 82.56 3,105.48
107.50 111.90 7.171 1.88 0.00 111.90 3,582.57
108.00 115.37 8.123 1,93 0.00 115.37 4,047.11
Bentiey Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV Syr SCS.ppc Center [08.11.01.56]
41172017 27 Siemon Company Drive Suite 200 W Page 9 of 11

Wateriown, CT 06795 USA +1-203-755-1666



Dev 5 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond)
Label: POND C

Return Event: 5 years
Storm Event: TYPE II 24 HOUR

Infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 fi3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25t + 0
(i) (ft3/s) (ac-ft) (acres) {fi2/s) (ft3/s) (ft3/s)

100.00 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.11 0.005 0.01 0.00 0.11 2.53
101.00 0.23 0.010 0.01 0.00 0.23 S.07
101.50 0.35 0.031 0.09 0.00 0.35 15.28
102.00 0.46 0.108 0.24 0.00 0.46 52.83
102.50 0.58 0.279 0.46 0.00 0.58 135.83
103.00 0.69 0.582 0.76 0.00 0.69 282.48
103.50 0.81 1.053 1.13 0.00 0.81 510.50
104.00 0.92 1.728 1.58 0.00 0.92 837.36
104.50 1.04 2.616 1.98 0.00 1.04 1,267.19
105.00 1.16 3.716 2.43 0.00 1.16 1,799.50
105.14 1.19 4,056 2.44 0.00 1.19 1,964.52
105.50 14.84 4,944 2.49 0.00 14.84 2,407.95
106.00 51.44 6.205 2,55 0.00 51.44 3,054.81
106.50 100.98 7.458 2.62 0.00 100.98 3,730.22
107.00 160.47 8.824 2.68 0.00 160.47 4,431.31
107.50 180.16 10.183 2.75 0.00 190.16 5,118.57
108.00 196.60 11.575 2.82 0.00 196.60 5,798.79

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V6i
[08.11.01.58]
Page 10 of 11
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Dev 100 Year Routing

Project Summary

Retreat at
Title TimberRidge -
MDDP
Engineer MAW
Company CCES
Date 4/10/2017
Notes Dev 100 year SCS Model
Bentley Systems, Inc. Haestad Methods Solution Bentley PandPack V8i
DEV 100yr SCS.ppc Center [08.11.01.56]
4/11{2017 27 Siemon Company Drive Suite 200 W Page 1 of 11

Watertown, CT 06795 USA +1.203-755-1666
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Dev 100 Year Routing
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3fs)
(years) (ac-ft)
BASIN A Posn Development 100 7.790 12.100 98.23
BASIN B o evelopment 100 5.485 12.050 75.75
BASIN C ';ggt;,%if"’pme”t 100 5.746 12.100 75.60
BASIN D o evelopment 100 9.922 12.100 127.05
BASIN E o ereiopment 100 3.685 12.100 46.64
BASIN F P ovelopment 100 2.865 12.150 29.31
BASIN G Post- Development 100 2.158 12.100 27.40
BASIN H o e opment 100 2.250 12.150 24.52
BASIN 1 o areiopment 100 1.543 12.150 16.70
BASIN o e iapment 100 0.701 12.100 8.16
BASIN K o Earlopment 100 0.731 12.100 8.00
05-1 o relopment 100 3.059 12.100 35.67
05-2 post-De velopment 100 1.770 12.100 21.17
05-3 o e iopment 100 0.258 12.000 4.19
05-4 e relopment 100 1.685 12.100 20.68
055 oo pevelopment 100 1.052 12.150 10.76
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) {ac-ft)
OP-1 i’gf)t;,DEi";"’Pme”t 100 40.540 12.350 253.72
DP-4 i’ggt;,%ifmpme”t 100 0.731 12.100 8.00
DP-5 o rclopment 100 0.701 12.100 8.16
oy Culueme 12" | Post-Development 100 10.541 12,200 95.47

DEV 100yr SCS.ppc
4/11/2017

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 08785 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 2 of 11



Pond Summary

Dev 100 Year Routing
Subsection: Master Network Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume {hours) (ft3/s) Water Pond Storage
(years) {ac-ft) Surface {ac-ft)
Elevation
(R)
Post-
POND A (IN} | Development 100 5.370 12.100 67.32 (N/A) {N/A)
100 YEAR
POND A Post-
(OUT) Development 100 4.823 12.250 41.78 105.00 1.209
100 YEAR
Post-
POND B (IN) | Development 100 13.275 12.100 172.06 (N/A) (N/A)
100 YEAR
Post-
(Pgl'}‘% B Development 100 9.636 12.400 55.96 106 61 5.545
100 YEAR
Post-
PCND C (IN) | Development 100 20.497 12,100 259.49 (N/A) (N/A)
100 YEAR
Post-
Fgl’}'% ¢ Development 100 16.180 12,350 102.79 106.52 7.538
100 YEAR
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
DEV 100yr SCS.ppe Center [08.11.01.56]
41172017 27 Siemon Company Drive Suite 200 W Page 3 of 11

Watertown, CT 06795 USA +1-203-755-1666



Dev 100 Year Routing

Subsection: Time-Depth Curve Return Event: 100 years
Label: Colo Springs 2015 Storm Event: TYPE II 24 HOUR

Time-Depth Curve: TYPE Il 24 HOUR

Label TYPE II 24 HOUR

Start Time 0.000 heours
Increment 0.250 heurs
End Time 24.000 hours
Return Event 100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Time Depth Depth Depth Depth Depth
(hours} (in) (in) (in) (in) (in)

0.000 0.0 0.0 0.0 0.0 0.1
1.250 0.1 0.1 0.1 01 0.1
2.500 0.1 01 0.2 0.2 0.2
3.750 0.2 0.2 0.2 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.4
6.250 0.4 0.4 0.4 0.5 0.5
7.500 0.5 0.5 0.6 0.6 0.6
8.750 0.6 0.7 0.7 0.7 0.8
10.000 0.8 0.9 0.9 1.0 1.1
11.250 1.2 1.3 1.8 3.0 3.3
12.500 34 3.5 3.6 3.6 3.7
13.750 3.7 38 3.8 3.9 3.9
15.000 3.9 4.0 4.0 4.0 4.1
16.250 4.1 4.1 4,1 4,2 4.2
17.500 4.2 4,2 4.2 4.3 4.3
18.750 4,3 4.3 4,3 4.4 4.4
20.000 4.4 4.4 4.4 4.4 4.4
21.250 4.5 4.5 4.5 4.5 4.5
22.500 4.5 4,5 4.5 4.6 4.6
23.750 4.6 4.6 {N/A) {N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

DEV 100yr SCS.ppc Center [0B.11.01.56]

4/11/2017 27 Siemon Company Drive Suite 200 W Page 4 of 11

VWatertown, CT 06795 USA +1-203-755-1666



Dev 100 Year Routing

Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: POND A Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) {ac-ft) {ac-ft)
(acres)

100.00 0.0000 0.00 0.00 0.000 0.000

101.00 0.0000 0.00 0.01 0.002 0.002

102.00 0.0000 0.15 0.17 0.057 0.059

103.00 0.0000 0.29 0.79 0.263 0.322

104.00 0.0000 0.44 1.25 0.418 0.740

105.00 0.0000 0.50 1.4 0.471 1.211

106.00 0.0000 0.56 1.58 0.528 1.739

107.00 0.0000 0.62 1.76 0.588 2.327
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 100yr SCS.ppc Center [08.11.01.56]
4/11/2017 27 Siemon Company Drive Suite 200 W Page 5 of 11

Watertown, CT 06705 USA +1-203-755-1666



Dev 100 Year Routing

Subsection: Efevation-Area Volume Curve Return Event: 100 years
Label: POND B Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqgr Volume Volume (Total)
(/) (ft2) {acres) (A1*A2) {ac-ft) (ac-ft)
(acres)

100.00 0.0000 0.01 0.00 0.000 0.000

101.00 0.0000 0.01 0.02 0.007 0.007

102.00 0.0000 0.19 0.23 0.076 0.083

103.00 0.0000 0.61 1.13 0.376 0.459

104.00 0.0000 1.27 2.75 0.918 1.377

105.00 0.0000 1.61 431 1,436 2.813

106.00 0.0000 1.72 4.99 1.664 4.476

107.00 0.0000 1.82 531 1.769 6.246

108.00 0.0000 1.93 5.63 1.878 8.123
Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
DEV 100yr SCS.ppc Center [08.11.01.58]
4/11/2017 27 Siemon Company Drive Suite 200 W Page & of 11

Watertown, CT 06795 USA +1-203-765-1668



Dev 100 Year Routing

Subsection: Elevation-Area Violume Curve Return Event: 100 years
Label: POND C Storm Event: TYPE II 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) {acres) (AL*A2) (ac-ft) (ac-ft)
(acres)
100.00 0.0000 0.01 0.00 0.000 0.000
101.00 0.0000 0.01 0.03 0.010 0.010
102.00 0.0000 0.24 0.29 0.098 0.108
103.00 0.0000 0.76 1.42 0.474 0.582
104.00 0.0000 1.58 3.44 1.146 1.728
105.00 0.0000 2.43 5.96 1.987 3.716
106.00 0.0000 2.55 7.47 2,490 6.205
107.00 0.0000 2.68 7.86 2,619 8.824
108.00 0.0000 2.82 8.25 2.751 11.575
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
DEV 100yr SCS.ppc Center (08.11.01.56]
411172017 27 Siemon Company Drive Suite 200 W Page 7 of 11

Watertown, CT 06795 USA +1-203-755-1668



Dev 100 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond) Return Event: 100 years
Label: POND A Storm Event: TYPE II 24 HOUR
Infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00
Volume (Initial) 0.000 ac-ft
Flow (Initial Qutlet) 0.00 ft3/s
Flow (Initial Infiltration} 0.00 f3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 houwrs
Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + 0
(f) (ft3/s) {ac-ft) (acres) (ft3/fs) (ft3/s) (ft3/s)
100.00 0.00 0.000 0.00 0.00 0.00 0.00
100.50 0.03 0.001 0.00 0.00 0.03 0.51
101.00 0.06 0.002 0.00 0.00 0.06 1.02
101.50 0.08 0.012 0.05 0.00 0.08 5.81
102,00 0.11 0.059 0.15 0.00 0.11 28.74
102.50 0.14 0.160 0.26 0.00 0.14 77.82
103.00 0.17 0.322 0.39 0.00 0.17 155.94
103.42 0.19 0.491 0.41 0.00 0.19 237.82
103.50 0.67 0.524 0.42 0.00 0.67 254.39
104.00 9.49 0.740 0.44 0.00 9.49 367.44
104.50 23.79 0.968 0.47 0.00 23.79 492.45
105.00 41.88 1.211 0.50 0.00 41.88 627.91
105.50 63.10 1.468 0.53 0.00 63.10 773.39
106.00 71.65 1.739 0.56 0.00 71.65 913.34
106.50 74,11 2.025 0.59 0.00 74.11 1,054.41
107.00 76.53 2.327 0.62 0.00 76.53 1,202.69
Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
DEV 100yr SCS.ppc Center [08.11.01.58]
4/11/2017 27 Siemon Company Drive Suite 200 W Page 8 of 11

Woatertown, CT 06795 USA +1-203-755-1666



Subsection: Efevation-Volume-Flow Table (Pond)
Label: POND B

Dev 100 Year Routing

infiltration

Infiltration Method

(Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE II 24 HOUR

Initial) 100.00 ft

Volume {Initial) 0.000 ac-ft

Flow (Initial Qutlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Cutflow Storage Area Infiltration Flow (Total) 25/t+ O
(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) {t3/s)

100.0¢ 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.09 0.003 0.01 0.00 0.09 1.78
101.00 0.17 0.007 0.01 0.00 0.17 3.56
101,50 0.25 0.023 0.07 0.00 0.25 11.26
102.00 0.34 0.083 0.19 0.00 0.34 40.51
102.50 0.42 0.218 0.37 0.00 0.42 106.02
103.00 0.51 0.459 0.61 0.00 0.51 222.72
103.50 0.59 0.836 0.91 0.00 0.59 404.99
104.00 0.68 1.377 1.27 0.00 0.68 666,99
104.50 0.76 2.052 1.43 0.00 0.76 993,73
105.00 0.84 2.813 1.61 0.00 0.84 1,362.20
105.36 .91 3.400 1.65 0.00 0.91 1,646.36
105.50 2,96 3.632 1.66 0.00 2.96 1,760.65
106.00 20.92 4,476 1.72 0.00 20.92 2,187.53
106.50 48.34 5.348 1.77 0.00 48.34 2,636.63
107.00 82.56 6.246 1.82 0.00 82.56 3,105.48
107.50 111.90 7.171 1,88 0.00 111.90 3,582.57
108.00 115.37 8.123 1.93 0.00 115.37 4,047.11

DEV 100y SCS.ppc
4/11/2017

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 068795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56})
Page 9 of 11



Dev 100 Year Routing

Subsection: Elevation-Volume-Flow Table (Pond)
Label: POND C

Return Event: 100 years
Storm Event: TYPE II 24 HOUR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 100.00 ft

Volume (Initial} 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 fi3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + 0
(ft) (ft3/s) (ac-ft) {acres) (ft3/s) (ft3/s) (ft3/s)
100.00 0.00 0.000 0.01 0.00 0.00 0.00
100.50 0.11 0.005 0.01 0.00 0.11 2.53
101.00 0.23 0.010 0.01 0.00 0.23 5.07
101.50 0.35 0.031 0.09 0.00 0.35 15.28
102.00 0.46 0.108 0.24 0.00 0.46 52.83
102,50 0.58 0.279 0.46 0.00 0.58 135.83
103.00 0.69 0.582 0.76 0.00 0.69 282.48
103.50 0.81 1.053 1.13 0.00 0.81 510.50
104.00 0.92 1,728 1.58 0.00 0.92 837.36
104.50 1.04 2.616 1.98 0.00 1.04 1,267.19
105.00 1.16 3.716 243 0.00 1.16 1,799.50
105.14 1,19 4.056 2.44 0.00 1,19 1,964.52
105.50 14.84 4,944 2.49 0.00 14.84 2,407.95
106.00 51.44 6.205 2.55 0.00 51.44 3,054.81
106.50 100.98 7.498 2,62 0.00 100.98 3,730.22
107.00 160.47 8.824 2.68 0.00 160.47 4,431.31
107.50 190.16 10.183 2.75 0.00 190.16 5,118.57
108.00 196.60 11.575 2.82 0.00 196.60 5,798.79
Bentley Systems, Inc, Haestad Methods Sclution Bentley PondPack V3i
DEV 100yr SCS.ppc Center [08.11.01.56]

4112017

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755.1666

Page 10 of 11
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