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STICS  

sists of 61.93 acres and is part of a larger development of 32

in multiple filings. A PUD Development Plan, Zoning and

ly processed and approved with El Paso County.   Filing 1 is

 while Filing 2 is 32.44 acres 93 single family lots.   

Sections 28, SE ¼ 29 & NW 1/4 33, Township 12 South, Ra

n within El Paso County, Colorado.  The site is bounded to

Ranch Filing No. 1. To the south by Stapleton Drive.  To 

future Waterbury Filings, and to the west by a natural chann

terbury Filings (See vicinity map, Appendix A). 
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DBPS, the Drainage Basin Planning Study on file for this basin was prepa

in June of 2009. Drainage and Bridge fees for the part of the site that lies

will need to paid at the time of Final Plat 

 

METHODOLOGY  

The El Paso County Drainage Criteria Manual (EPCDCM), dated May 1

in this analysis with the exception for calculating the 5-year and 100-

Chapter 6 of the City of Colorado Springs Drainage Criteria Manual (C

determining rainfall and runoff for the proposed drainage system per

resolution. Runoff was calculated using the Rational Method for developed

Runoff coefficients were calculated using weighted impervious values fo

(other subdivisions in this
diversion area have not paid)

repared by URS and approved 

lies with Haegler Ranch Basin 

(diversion to Geick)
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Detention_v4.03 spreadsheet and the calculation yielded a required a WQCV of 0.391 a

of 1.002 ac-ft and a 100-year total required volume of 2.154 ac-ft. The top of pond is se

with a bottom of pond at 6923.50. The pipes and swales to the pond discharge into 2 conc

(3% WQCV see calcs in appendix) with 18” high walls and a 3” notch to release minor 

wide concrete tickle channel. The trickle channel directs runoff to the proposed concret

at the surcharge elevation of 6923.83. The bottom of the micro-pool is set at 6921.00 an

at 6923.50. A proposed 4’ x 4’ grate set at 6926.90 on top of a concrete outlet box, an o

the front to meet the 3-orifice requirement and an 18” outlet pipe with a restrictor plate s

the invert will route all runoff from the pond. The metal plate will have 1 column conta

of 1-15/16” diameter orifice holes spaced 14.0” apart starting at 6923.50. The WQCV re

cfs with a ponding elevation of 6925.28 and takes 40 hours to release. The EURV relea

with an elevation of 6926.99 and takes 74 hours to release. The 100-year detention relea

with an elevation of 6927.86 and takes 76 hours to release. A 30’ long riprap emergency

at 6928.00 will allow the 100-year developed peak in flow (Q100= 38.5 cfs) with a depth

of water = 6928.55) to be routed west into the natural channel. 1.00’ freeboard is p

appendix for all pond calcs). The spillway and downhill slope will be armored with d

riprap. Pipe Run 10C a private 24” RCP will route the pond release into the existing nat

(See Pond Calculations in appendix).  

Calculations for forebay
missing in appendix

ap in Appendix). This online EDB is no longer considered a via

for Waterbury Filing 1 & 2 basins I, J & N. 

nt 11 is a proposed crossing under the proposed continuation of G

lverts. Basin I’s 5.99 acres consists of rear lots and the natural c

Did not see a copy of this map
in the appendix. Please include.
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Basin P’s 0.70 acres is comprised of open space Tract I adjacent to undeveloped land east of the site.  

Runoff (Q5 = 0 cfs, Q100 = 2 cfs) sheet flows from the open space onto the undeveloped. This area is 

not treated for water quality but is pervious undeveloped area. The UD-BMP Version 3.07 Runoff 

Reduction was used to show that this area has 100% WQCV reduction based upon area being Separate 

Pervious Area.  

 

Design Point 14 is a low point in the knuckle of Beech Creek Drive with a proposed public 10’ CDOT 

TYPE R sump inlet. Runoff (Q5 = 5 cfs, Q100 = 11 cfs) from Basin L1’s 3.27 acres consisting of 

roadway and single-family lots is directed via side lot line swales and C&G to the proposed inlet. The 

10’ inlet captures all of the flow and Pipe run 11 a public 24” diameter RCP storm sewer routes the 

flow to a manhole junction with Pipe run 12.  

 

Design Point 15 is a proposed public 5’ CDOT TYPE R sump inlet opposite of DP 14 in Beech Creek 

Drive Runoff (Q5 = 3 cfs, Q100 = 7 cfs) from Basin L2’s 2.00 acres consisting of roadway and single-

family lots is directed via side lot line swales and C&G to the proposed inlet. The 5’ inlet captures all 

pace Tract I adjacent to undeveloped land east of the

s from the open space onto the undeveloped. This ar

s undeveloped area. The UD-BMP Version 3.07 Ru

s 100% WQCV reduction based upon area being Sep
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 a 100-year detention total required 

bottom of pond at 6899.00. The pipes 

QCV see calcs in appendix) with 18” 

concrete tickle channel. The trickle 
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mes the offsite basins upstream are fully

 TYPE R sump inlet located in the south

12 cfs) from Basin OS-Q1’s 4.31 acres co

ected via lot line swales and c&g onto B

s 1.06 acres is directed to the 8’ inlet. The

10' inlet

junction with Pipe run 18.  P

= 21 cfs) of Pipe runs 19 & 2

 

Design Point 21 is a propos

Pond Street just east of Mas

OS-R’s 6.05 acres consists o

and c&g onto Basin R. Run

12’ inlet. The combined flow

Q  = 8 cfs, Q  = 14 cfs is c

10' inlet
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 sump inlet located in the south 

m Basin T1’s 1.42 acres consi

ales and c&g to the 4’ inlet. Pip

5'

drainage easement. The offsite curb and gutter in this area will also n

asphalt to direct runoff to the 10’ inlet. Runoff (Q5 = 8 cfs, Q100 = 18

is assumed to be evenly split between the 2 inlets and fully captured b

routes the captured runoff (Q5 = 4 cfs, Q100 = 9 cfs) from the south 

34A a 30” RCP routes the combined flow from Design Points 28 & 3

34A a 24” RCP. 

 

Design Point 31 consists of 3-18” diameter area inlets located at the r

yard swale. A 1’ high berm along the back of Lots 90-92 in Basin V’s

= 1 cfs, Q100 = 3 cfs) from back yards and rear lot downspouts from

wetlands untreated. Each area inlet can capture 1.40 cfs based upon 

inlets can capture all of the flow. Pipe run 37 a 15” HDPE will route t

2 different pipe sizes called
out for same pipe run.

24 

elded a required a WQCV of 1.396 ac-ft, a EURV of 3.245 ac-ft and a 100-year total 

ntion volume of 7.405 ac-ft. The top of pond is set at 6930.00, with a bottom of pond at 

pipes and swales to the pond discharge into a concrete forebay (3% WQCV see calcs 

with 18” high walls and a 3” notch to release minor flows into 2’ wide concrete tickle 

trickle channel directs runoff to the proposed concrete micro-pool at the surcharge 

922.33. The bottom of the micro-pool is set at 6899.50 and the top set at 6922.00. A 

 6’ grate set at 6926.59 on top of a concrete outlet box, an outlet plate on the front to 

fice requirement and a 36” outlet pipe with a restrictor plate set 26.10” above the invert 

unoff from the pond. The metal plate will have 1 column containing 3 rows of 2.62” x 

holes spaced 19.4” apart starting at 6922.00. The WQCV release is 0.70 cfs with a 

tion of 6925.03 and takes 40 hours to release. The EURV release is 1.2 cfs, with an 

926.85 and takes 78 hours to release. The 100-year detention release is 58.1 cfs, with 

of 6927.94and takes 79 hours to release. A 75’ long riprap emergency spillway set at 

allow the 100-year developed peak in flow (Q100= 204.3 cfs) with a depth of 0.91’ (top 

Forebay calcs
missing in appendix

Runoff (Q5 = 18 cfs, Q100 = 41 cfs)  

unoff (Q5 = 6 cfs, Q100 = 36 cfs)  

Runoff (Q5 = 1 cfs, Q100 = 3 cfs)  

16

d release into the existing natural channel. (See Pond Calculations 

culvert crossing under Sunken Meadow Road. Offsite Basin OS-

ce containing the natural channel. Runoff (Q5 = 1 cfs, Q100 = 8 

tlands to the culverts. Basin V’s 0.54 acres is comprised of open 

natural channel along the west side of the site to avoid disturbing 

 3 cfs) sheet flows from the back yard onto the undeveloped area. 

quality but per the UD-BMP Version 3.07 Runoff Reduction 

100% WQCV reduction based upon the Unconnected Impervious 

g Pervious Area.  The combined flow (Q5 = 2 cfs, Q100 = 9 cfs) 

Still need to show calcs for
this basin on pdf pg 196.

of water = 6928.88) to be routed west into the natural channel. 0.89’ freeboard is provided (see 

appendix). The spillway and downhill slope will be armored with d50= VH 24” riprap. Pipe Run 35 

a private 36” RCP will route the pond release into the existing natural channel. (See Pond Calculations 

in appendix). 

 

Design Point 30 is a triple 36” RCP culvert crossing under Sunken Meadow Road. Offsite Basin OS-

10’s 3.41 acres consists of open space containing the natural channel. Runoff (Q5 = 1 cfs, Q100 = 8 

cfs) is directed south through the wetlands to the culverts. Basin V’s 0.54 acres is comprised of open 

space tracts adjacent to the existing natural channel along the west side of the site to avoid disturbing 

wetlands.  Runoff (Q5 = 1 cfs, Q100 = 3 cfs) sheet flows from the back yard onto the undeveloped area. 

This area is not treated for water quality but per the UD-BMP Version 3.07 Runoff Reduction 

spreadsheet shows that this area has 100% WQCV reduction based upon the Unconnected Impervious 

Area being routed over the Receiving Pervious Area.  The combined flow (Q5 = 2 cfs, Q100 = 9 cfs) 

at DP 30 does not warrant the triple 36” RCP culverts alone but in case of failure in the Pond 3 outlet 

runoff from the emergency spillway (Q100 = 204 cfs) will be safely routed through the triple 36” RCP 

culverts (See appendix). 

 

HYDRAULIC ANALYSIS 

MAJOR DRAINAGEWAYS 

As mentioned above there are 2 major drainage ways on the east and west side of the site. In the 

previously approved “Final Drainage Report for Waterbury Filing 1” dated September 2016 prepared 

by Classic Consulting Engineering & Surveying the floodplain along the west side of the site was 

determined by Kiowa Engineering in a 2004 LOMR (04-08-0012) using a HEC-RAS analysis 
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ne of the east channel using the existing topo and the proposed contours 

D files along with the developed 100-year flow of 151 cfs. The output 

annel velocities are in the range of 0.71 fps to 5. 57 fps. This is below 

ps from the DCM Manual chapter 12 for 100-year event. The Froude 

02. This is slightly larger than the suggested value of 0.80 for the 100-

aries from 0.01 to 0.83 lbs/q ft, which is under the 1.0 lbs/sq ft listed in 

e this is an existing channel that is not being altered with the exception 

-42” culverts. These numbers are for an existing condition. The velocity 

tream of the culvert crossing is 0.71 fps, the Froude number is 0.07 and 

ft. This shows that the crossing is not detrimental to the channel. 

and diversion of OS-2 flows to a
point higher in the channel

A HEC-RAS analysis was done of the east channel using the existing topo and the proposed contours 

sampled from these AutoCAD files along with the developed 100-year flow of 151 cfs. The output 

information shows that the channel velocities are in the range of 0.71 fps to 5. 57 fps. This is below 

the suggested velocities of 7 fps from the DCM Manual chapter 12 for 100-year event. The Froude 

numbers vary from 0.07 to 1.02. This is slightly larger than the suggested value of 0.80 for the 100-

year event. The shear stress varies from 0.01 to 0.83 lbs/q ft, which is under the 1.0 lbs/sq ft listed in 

the DCM. As mentioned above this is an existing channel that is not being altered with the exception 

of the road crossing with the 2-42” culverts. These numbers are for an existing condition. The velocity 

at Cross-section 1200 just upstream of the culvert crossing is 0.71 fps, the Froude number is 0.07 and 

the shear stress is 0.01 lbs/sq ft. This shows that the crossing is not detrimental to the channel. 

 

As part of the revised Preliminary Plan submittal for the site revisions an analysis of the eastern 

channel by ECO Systems found that this drainage channel is a jurisdictional water of the U.S. with 

associated jurisdictional wetland habitat. Therefore, to comply with Section 404 of the Clean Water 

Act, we must meet the 404(b)(1) project review criteria, which include impact avoidance and 

minimization. The option the client plan to take is to minimize Project-wide impacts to 0.5-acre or 

less such that the pre-approved Nationwide Permits (NWP) may be used. No channel grading or 

redesign is proposed for the channels; with the exception of the Sunken Meadow Crossing where 3-

36” culverts are being placed. The rest of the channel is to remain natural.  

 

A HEC-RAS analysis was done of the east channel using the existing topo and the proposed contours 

sampled from these AutoCAD files along with the developed 100-year flow of 213 cfs. The output 

information shows that the channel velocities are in the range of 0.52 fps to 5.97 fps. This is below 

the suggested velocities of 7 fps from the DCM Manual chapter 12 for 100-year event. The Froude 

numbers vary from 0.05 to 1.02. This is slightly larger than the suggested value of 0.80 for the 100-

year event. The shear stress varies from 0.01 to 0.85 lbs/q ft, which is under the 1.0 lbs/sq ft listed in 

the DCM. As mentioned above this is an existing channel that is not being altered with the exception 

of the road crossing with the 3-36” culverts. These numbers for an existing condition. The velocity at 

Cross-section 1200 just upstream of the culvert crossing is 0.52 fps, the Froude number is 0.05 and 

the shear stress is 0.01 lbs/sq ft. This shows that the crossing is not detrimental to the channel. 

Areas above 0.9 (and V>5)
need to be identified and if
necessary, stabilized.
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ot grades are set above the adjacent 

e all set out side of the FEMA Floodp

. The lots along the east channel are a

with the exception of Lot 45 where th

but the building setback is set out sid

The 100-year high water elevations and limits for the east and west channels were checked a

the adjacent proposed lots and the finished grade. All lot grades are set above the adjacent 100

highwater elevation. The lots along the west channel are all set out side of the FEMA Floodpla

the calculated 100-year high water elevations and limits. The lots along the east channel are all p

outside the calculated 100-year high water elevations with the exception of Lot 45 where the c

of the lot is bisected by the 100-year high water limits but the building setback is set out side 

line. 

 

HYDROLOGIC ANALYSIS FOR FILING 1 & 2 PDR  

PROPSOED BASIN DESCRIPTION (FOR PDR) 

The development of the overall Waterbury site will occur in several platting phases. With the d

of Waterbury Filings 1 & 2 the site will have an interim condition where the area to the north w

unplatted natural open space with drainage patterns differing from the future full build out an

in the MDDP section until such time that it is developed. Below is a description of the Design 

and the overall proposed drainage characteristics for the development of only Waterbury Filin

This lot needs to be adjusted to be
out of the calculated floodplain
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delete repeated text

that runs along the eastern boundary, while keeping it from entering the proposed development. The 

swale is a 4’ wide bottom 2’ deep swale with 4:1 side slopes. The 100-Y highwater depth in the swale 

is 0.99’ (See Appendix for calcs). 

 

Design Point 30 is a triple 36” RCP culvert crossing under Sunken Meadow Road. Offsite Basin OS-

9 discharges onto Offsite Basin OS-1. Runoff (Q5 = 8 cfs, Q100 = 19 cfs) from Basin OS-9’s 11.80 

acres consists of historic flow based upon upstream detention. Offsite Basin OS-1’s 41.09 acres 

consists of undeveloped land and open space containing the natural channel. Runoff (Q5 = 11 cfs, 

Q100 = 73 cfs) from Basin OS-1 is directed south through the wetlands to the culverts. Basin Y’s 0.35 

acres is comprised of undeveloped open space Tracts adjacent to the existing natural channel along 

the east side of the site.  Runoff (Q5 = 1 cfs, Q100 = 2 cfs) from Basin Y sheet flows from the back 

yard onto the undeveloped. This area is not treated for water quality but is accounted for using Runoff 

Reduction as mentioned in the MDDP discussion mentioned above. Also entering the channel is the 

Diversion Swale E-E. The combined flow (Q5 = 36 cfs, Q100 = 120 cfs) at DP 30 of Basins OS-1, Os-

2, OS-8, OS-9, & Y will be safely routed through the triple 36” RCP culverts (See appendix). 

 

The above Design point and Basin description shows that in the interim condition all runoff can be 

safely routed through the proposed storms drain system. 

 

In an effort to protect receiving water and as part of the “four step process to minimize adverse impacts 

of urbanization” this site was analyzed in the following manner: 

1. Reduce Runoff- The proposed impervious areas on the site are surrounded by landscaping and 

green space areas.  Additionally, the new improvements and impervious areas on the site will 

be routed to a proposed private Extended Detention Basin.  These items will reduce the 

ttom 2’ deep swale with 4:1 side slopes. The 100-Y highwater depth in the

dix for calcs). 
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Color: 
Layer: 
Space: 
Page Label: 31

At the time of the Final 
Drainage Report Basin fee calculations will be
done for the portion in the Haegler Ranch Basin.

Subject: Callout
Page Index: 31
Date: 4/22/2022 9:35:42 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 31

See comment on page 7

Subject: Text Box
Page Index: 54
Date: 4/19/2022 12:11:09 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 54

Missing Basin OS-9 as shown on basin map.
Please include

54 (1)

Subject: Text Box
Page Index: 55
Date: 4/19/2022 12:10:42 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 55

Design Points EX10 , 9 and 13 are shown on
drainage map but are missing from table. Please
include.

55 (1)

Subject: Callout
Page Index: 62
Date: 4/19/2022 1:31:49 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 62

Report has culverts listed as RCP - Confirm
material type

62 (1)

mercial BMPs- The proposed deve

Commercial BMPs have been propo

e Basin and Geick Ranch Basin.  The

h fees for Geick Ranch Basin. At the

diversion

the three-hole outlet, thereby allowing solids and contaminants to settle out. 

4. Consider Need for Industrial and Commercial BMPs- The proposed development is single 

family site; therefore, no Industrial and Commercial BMPs have been proposed. 

 

DRAINAGE FEES 

This site lies within the Haegler Ranch Drainage Basin and Geick Ranch Basin.  There is no approved 

Drainage Basin Planning study on file done with fees for Geick Ranch Basin. At the time of the Final 

Drainage Report Basin fee calculations will be done for the portion in the Haegler Ranch Basin. 

 

SUMMARY 

Site runoff and storm drain and appurtenances associated with the development of the Waterbury 

Filing No. 1 & 2 site will not adversely affect the surrounding and downstream developments.  Runoff 

will be routed to the existing and proposed detention basins and reduce the runoff to be at or below 

historic rates mentioned above in the report via Full Spectrum Detention while slowly treating the 

water quality capture volume and in turn helping to stabilize the downstream channel banks. Terra 

Nova Engineering requests that this report satisfy the submittal requirements for the drainage analysis 

for Waterbury.  This report and findings are in general conformance with all previously approved 

reports for this site. 

 

; therefore, no Industrial and Commercial BMPs have been proposed. 

ES 

n the Haegler Ranch Drainage Basin and Geick Ranch Basin.  There is no app

anning study on file done with fees for Geick Ranch Basin. At the time of th

Basin fee calculations will be done for the portion in the Haegler Ranch Basi

orm drain and appurtenances associated with the development of the Wat

te will not adversely affect the surrounding and downstream developments.  R

he existing and proposed detention basins and reduce the runoff to be at or 

tioned above in the report via Full Spectrum Detention while slowly treati

ure volume and in turn helping to stabilize the downstream channel banks.

See comment
on page 7

Missing Basin
OS-9 as shown
on basin map.
Please include

PR

Design Points
EX10 , 9 and 13
are shown on
drainage map but
are missing from
table. Please
include.

5' Type R Sump Inlets

5' Type R At-grade Inlet

5' Type R At-grade Inlet

FSD Pond 1

EX 36" CMP Culvert

EX 36" CMP Culvert

EX 3-42" RCP Culverts

PR 2-42" RCP Culverts

Report has culverts
listed as RCP -
Confirm material type



Subject: Callout
Page Index: 74
Date: 4/20/2022 2:45:51 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 74

HOw did these flows change from MDDP if no
change to basin.

74 (1)

Subject: Callout
Page Index: 76
Date: 4/20/2022 2:46:41 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 76

Flow doesn't match with Basin O1

76 (3)

Subject: Callout
Page Index: 76
Date: 4/20/2022 2:50:29 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 76

5' inlet in appendix

Subject: Callout
Page Index: 76
Date: 4/20/2022 2:50:57 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 76

In appendix show 2-10' inlets

Subject: 
Page Index: 77
Date: 4/22/2022 12:21:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 77

2-10' Type R Sump Inlets

77 (4)

Subject: Callout
Page Index: 77
Date: 4/22/2022 12:22:03 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 77

Pond?

ximum

Tc
I(5) I(100) Q(5) Q(100)

Facility Size

14.3 3.54 6.03 5 12 10' Type R Sump Inlet

6.9 4.58 8.14 2 4 5' Type R Sump Inlet

14.2 3.55 6.05 4 8 5' Type R Sump Inlet

14.8 3.49 5.93 4 9 5' Type R Sump Inlet

9.5 4.14 7.22 6 14 10' Type R Sump Inlet

11.4 3.87 6.69 4 8 5' Type R Sump Inlets

13.8 3.59 6.12 4 8 5' Type R Sump Inlets

5.0 5.00 9.06 1 3 5' Type R At-grade Inlet

5.0 5.00 9.06 2 4 5' Type R At-grade Inlet

14.8 3.49 5.93 26 59 FSD Pond 1

5.0 5.00 9.06 0 1 EX 36" CMP Culvert

12.8 3.70 6.35 0 2 EX 36" CMP Culvert

28 185 EX 3-42" RCP Culverts

35 214 PR 2-42" RCP Culverts

18.7 3.14 5.27 16 36 18"' RCP Culvert

Calculated Flows

3/8/2022

HOw did these flows
change from MDDP if
no change to basin.

I(100) Q(5) Q(100)
Facility Size

ensity Flow

5.69 5 10 10' Type R Sump Inlet

5.69 3 7 5' Type R Sump Inlet

9.06 6 15 10' Type R Sump Inlet

6.19 1 3 5' Type R Sump Inlet

Flow doesn't match
with Basin O1

3.75 6.44 3 7 10' Type R Sump I

5.00 9.06 0 1 10' Type R Sump I

3.97 6.88 3 6 2-10' Type R Sump 

3.63 6.20 2 5 5' Type R Sump In

3.54 6.03 7 16 5' Type R Sump In

3.59 6.12 3 7 10' Type R Sump In

3.47 5.89 8 18 5' Type R Sump In

5' inlet in appendix

3.54 6.03 7 16 5' Type 

3.59 6.12 3 7 10' Type

3.47 5.89 8 18 5' Type 

In appendix show
2-10' inlets

00)
Facility Size

2-10' Type R Sump Inlets

DIVERSION SWALE E-E

0 Triple 36" RCP Culverts

Q(5) Q(100)
Facility Size

Flow

38 88 2-10' Type R Sump Inlets

8 33 DIVERSION SWALE E-E

Pond?



Subject: Callout
Page Index: 77
Date: 4/22/2022 12:22:27 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 77

Why so much lower than MHFD sheet?

Subject: 
Page Index: 77
Date: 4/22/2022 12:22:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 77

5.20

Subject: Callout
Page Index: 84
Date: 4/20/2022 7:54:53 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 84

Flow is 38 cfs per hydrology spreadsheet

84 (1)

Subject: Text Box
Page Index: 104
Date: 4/20/2022 2:00:53 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 104

Missing pipe runs for 10A, 10B & 10C

104 (1)

Subject: Text Box
Page Index: 106
Date: 4/20/2022 8:14:52 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 106

Duplicate sheet for Pipe Run 12. Please delete
whichever one is not needed.

106 (1)

Subject: Text Box
Page Index: 111
Date: 4/20/2022 2:01:23 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 111

Missing pipe run for 17A

111 (1)

UMMARY

m
I(5) I(100) Q(5) Q(100)

Facility 

Intensity Flow

3.47 5.89 38 88 2-10' Type R S

3.17 5.32 8 33 DIVERSION SW

Why so much
lower than MHFD
sheet?

5.20

Hydraulic 
Radius, ft Velocity, fps Flow, cfs

Velocity, 
fps Flow, cfs

0.53 6.88018733 34.0459 3.931536 19.4548 T =
Dm =

Sc low = 0.0074 Sc high = 0.0226

.7 Sc 1.3 Sc .7 Sc 1.3 Sc
0.0052 0.0096 0.0158 0.0293

Flow is 38 cfs per
hydrology
spreadsheet

or see my 2-minute tutorial for stand

Missing pipe runs for
10A, 10B & 10C

Getting the flow into the pipe may require signific
or see my 2-minute tutorial for standard culvert h

Duplicate sheet for Pipe Run 12.
Please delete whichever one is not
needed.

or see my 2-minute tuto

Missing pipe run
for 17A



Subject: 
Page Index: 137
Date: 4/22/2022 11:04:28 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 137

Timberridge Estates
Design Point 11- Du

137 (1)

Subject: Text Box
Page Index: 139
Date: 4/20/2022 9:18:02 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 139

Missing Culvert Stage-Discharge Sizing sheet with
graph. Please add back in.

139 (3)

Subject: Callout
Page Index: 139
Date: 4/20/2022 9:19:18 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 139

Per hydrology spreadsheet Q is 7 cfs and 24" rcp
per pipe sizing calculations.

Subject: 
Page Index: 139
Date: 4/22/2022 11:04:14 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 139

Timberridge Estates

Subject: Callout
Page Index: 140
Date: 4/20/2022 9:20:22 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 140

Update to DP 36

140 (1)

Subject: Text Box
Page Index: 167
Date: 4/22/2022 11:08:06 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 167

Do not include SDI sheets in the report.

167 (1)

oject: 

sin ID:

Determinat

Timberridge Estates
Design Point 11- Dual 42" 

e:

Missing Culvert
Stage-Discharge
Sizing sheet with
graph. Please add
back in.

culate protection type.

Q = 4 cfs

D = 18 inches

OR  
) = ft
) = ft

o = 1  
N = 6940.52 ft
T = 6934.07 ft
L = 200 ft
n = 0.013

b = 0

x = 1

t = ft

V = 5 ft/s

Choose One:
Sandy

Non-Sandy

Per hydrology
spreadsheet Q is 7
cfs and 24" rcp per
pipe sizing
calculations.

oject: 

sin ID:

Determinat

Timberridge Estates
Design Point 12- 18" RCP C

Project: 

Basin ID:

Status: 

CULVERT STAGE-DISCHARGE SIZ

WATERBURY FILING 1
Design Point 30- Triple 36" RCP Cu

Update to DP 36

Worksheet Protected

Design Data Sheet

Do not include SDI
sheets in the report.



Subject: Cloud+
Page Index: 169
Date: 4/22/2022 11:13:13 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 169

check these - see comment next sheet

169 (1)

Subject: Callout
Page Index: 171
Date: 4/20/2022 9:38:05 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 171

Should be <1

171 (2)

Subject: Callout
Page Index: 171
Date: 4/22/2022 11:34:41 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 171

59 calculated - check sheet input to approximate
that minus IRF %

Subject: 
Page Index: 175
Date: 4/22/2022 11:15:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 175

175 (1)

Subject: Callout
Page Index: 179
Date: 4/22/2022 11:35:02 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 179

(same comment as Pond 1 - should be closer to 29
cfs minus IRF %)

179 (1)

Subject: Callout
Page Index: 182
Date: 4/22/2022 11:25:44 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 182

Delete duplicate sheets or relabel if this is different

182 (1)

Project:

Basin ID:

Watershed Information

Selected BMP Type = EDB

Watershed Area = 21.12 acres

Watershed Length = 1,935 ft

Watershed Length to Centroid = 800 ft

Watershed Slope = 0.012 ft/ft

Watershed Imperviousness = 55.52% percent

Percentage Hydrologic Soil Group A = 100.0% percent

Percentage Hydrologic Soil Group B = 0.0% percent

Percentage Hydrologic Soil Groups C/D = 0.0% percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

Optional User Ove

Water Quality Capture Volume (WQCV) = 0.391 acre-feet acre

Excess Urban Runoff Volume (EURV) = 1.392 acre-feet acre

2-yr Runoff Volume (P1 = 1.19 in.) = 1.043 acre-feet 1.19 inch

WATERBURY

POND 1 DP 8

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

check these -
see comment
next sheet

1.379 1.648 2.039 2.423 2.902
0.2 0.3 2.7 5.5 9.2

0.01 0.01 0.13 0.26 0.43
16.3 19.4 25.9 31.5 38.5
0.4 2.0 6.0 7.8 8.2
2.0 6.8 2.2 1.4 0.9

Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1
N/A 0.1 0.5 0.6 0.7
N/A N/A N/A N/A N/A
70 72 70 69 67
75 78 77 77 76

3.36 3.62 3.78 3.97 4.36
0.73 0.77 0.81 0.84 0.91
1.299 1.487 1.621 1.769 2.119

3/2/

Should be <1

t: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 4.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 6.05 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 1.28 acres

reeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.97 acre-ft

ng Depth of Target Storage Volume = 4.36 feet Discharge at Top of Freeboard = 204.92 cfs

ydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.00
CUHP Runoff Volume (acre-ft) = 0.391 1.392 1.043 1.379 1.648 2.039 2.423 2.902 3.700

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.043 1.379 1.648 2.039 2.423 2.902 3.700
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 2.7 5.5 9.2 15.0

L Override Predevelopment Peak Q (cfs) = N/A N/A
evelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.01 0.13 0.26 0.43 0.71

Peak Inflow Q (cfs) = N/A N/A 12.3 16.3 19.4 25.9 31.5 38.5 49.3
Peak Outflow Q (cfs) = 0.2 0.5 0.4 0.4 2.0 6.0 7.8 8.2 18.0

atio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.0 6.8 2.2 1.4 0.9 1.2
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.5 0.6 0.7 0.7
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

 to Drain 97% of Inflow Volume (hours) = 38 69 62 70 72 70 69 67 64
 to Drain 99% of Inflow Volume (hours) = 40 74 66 75 78 77 77 76 75

Maximum Ponding Depth (ft) = 1.78 3.49 2.89 3.36 3.62 3.78 3.97 4.36 4.72
rea at Maximum Ponding Depth (acres) = 0.41 0.75 0.64 0.73 0.77 0.81 0.84 0.91 0.99

Maximum Volume Stored (acre-ft) = 0.393 1.395 0.973 1.299 1.487 1.621 1.769 2.119 2.452

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

ntion_v4 03 POND 1 DP 8, Outlet Structure 3/2/2022, 8:00 PM

59 calculated - check sheet
input to approximate that
minus IRF %

0.510 0.634 0.970 1.282 1.703 2.3
0.3 0.4 3.4 6.8 11.0 17

0.01 0.02 0.17 0.33 0.54 0.8
5.2 6.4 11.0 14.9 19.9 27
0.2 0.8 4.1 7.5 10.1 10
0.7 2.2 1.2 1.1 0.9 0.

Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet P
N/A 0.1 0.4 0.6 0.9 0.
N/A N/A N/A N/A N/A N/
56 59 56 54 51 4
60 64 63 62 60 5

2.96 3.20 3.37 3.48 3.69 4.2
0.36 0.43 0.49 0.53 0.60 0.7
0.470 0.564 0.641 0.702 0.820 1.1

3/2/2022, 5

(same comment as Pond 1
- should be closer to 29 cfs
minus IRF %)

Depth Increment = ft

Top of Micropool -- 0.00 -- -- -- 100 0.002

DB 6899.25 -- 0.25 -- -- -- 942 0.022 130 0.003

1.93 acres 6899.50 -- 0.50 -- -- -- 1,784 0.041 471 0.011

425 ft 6899.75 -- 0.75 -- -- -- 2,626 0.060 1,022 0.023

50 ft 6900.00 -- 1.00 -- -- -- 3,468 0.080 1,784 0.041

014 ft/ft 6900.25 -- 1.25 -- -- -- 5,034 0.116 2,847 0.065

02% percent 6900.50 -- 1.50 -- -- -- 6,600 0.152 4,301 0.099

0.0% percent 6900.75 -- 1.75 -- -- -- 8,166 0.187 6,147 0.141

0% percent 6901.00 -- 2.00 -- -- -- 9,732 0.223 8,384 0.192

0% percent 6901.25 -- 2.25 -- -- -- 11,297 0.259 11,013 0.253

0.0 hours 6901.50 -- 2.50 -- -- -- 12,863 0.295 14,033 0.322

nput 6901.75 -- 2.75 -- -- -- 14,429 0.331 17,444 0.400

6902.00 -- 3.00 -- -- -- 15,995 0.367 21,247 0.488

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

ERBURY

ORARY POND 2 DP 18

MHFD-Detention, Version 4.03 (May 2020)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

1-hour rainfall

guration (Retention Pond)

Delete duplicate sheets or
relabel if this is different



Subject: 
Page Index: 188
Date: 4/22/2022 11:27:12 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 188

188 (1)

Subject: Callout
Page Index: 192
Date: 4/22/2022 11:34:25 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 192

(same comment as Pond 1 - should be closer to 88
cfs minus IRF %)

192 (1)

Subject: Text Box
Page Index: 195
Date: 4/20/2022 9:41:14 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 195

Missing table for "Area not tributary to WQ Ponds
for Runoff Reduction" Please add back into report

195 (1)

Subject: Contractor
Page Index: 196
Date: 4/7/2022 2:33:29 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 196

Unresolved comment from Review #2: These
sub-basins of I and J are not delineated on any of
the drainage maps. Show on one of the maps, or
created a new map. 

V3 Update: it is still unclear which UIA/RPA region
on the map (on pdf pg 277) corresponds with
which Area ID on this spreadsheet . There is also
RR in Basin P, V, and Y which should be shown on
this spreadsheet too...

196 (2)

Subject: SW - Rectangle
Page Index: 196
Date: 4/7/2022 12:57:31 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 196

4.628 5.544 7.011 8.441 10.262 13.2
1.5 2.1 19.5 38.7 63.3 100

0.02 0.03 0.24 0.47 0.77 1.2
81.5 97.1 132.0 163.4 204.3 265
1.2 7.2 19.7 37.4 58.1 101
0.8 3.4 1.0 1.0 0.9 1.

Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillw
N/A 0.2 0.5 1.1 1.7 1.
N/A N/A N/A N/A N/A N/
73 76 74 72 70 67
78 82 81 80 79 78

4.74 5.06 5.30 5.56 5.94 6.5
2.03 2.07 2.10 2.13 2.17 2.2
4.430 5.087 5.587 6.115 6.930 8.2

3/3/2022, 10

(same comment as Pond 1
- should be closer to 88 cfs
minus IRF %)

 
 

RUNOFF REDUCTION 

 

 

 

 

 

 

 

Missing table for "Area not tributary
to WQ Ponds for Runoff Reduction"
Please add back into report

Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA

Area ID IA IB IC ID JA JB N

Downstream Design Point ID WEST CH WEST CH WEST CH WEST CH WEST CH WEST CH WEST CH

Downstream BMP Type None None None None None None None

DCIA (ft
2
) -- -- -- -- -- -- --

UIA (ft
2
) 8,328 8,328 8,328 8,328 9,530 9,530 5,505

RPA (ft
2
) 7,177 7,177 7,177 7,177 2,520 2,520 2,174

SPA (ft
2
) -- -- -- -- -- -- --

HSG A (%) 100% 100% 100% 100% 100% 100% 100%

HSG B (%) 0% 0% 0% 0% 0% 0% 0%

HSG C/D (%) 0% 0% 0% 0% 0% 0% 0%

Average Slope of RPA (ft/ft) 0.020 0.020 0.020 0.020 0.020 0.020 0.020

UIA:RPA Interface Width (ft) 60.00 60.00 60.00 60.00 60.00 60.00 60.00

CALCULATED RUNOFF RESULTS

Area ID IA IB IC ID JA JB N

UIA:RPA Area (ft
2
) 15,505 15,505 15,505 15,505 12,050 12,050 7,678

L / W Ratio 4.31 4.31 4.31 4.31 3.35 3.35 2.13

UIA / Area 0.5371 0.5371 0.5371 0.5371 0.7909 0.7909 0.7169

Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

BASIN I, J & N WESTERN CHANNEL DIRECT RELEASE BROKE DOWN TO MEET 80,000 SQ FT

Design Procedure Form:  Runoff Reduction                

Quentin Armijo

Terra Nova Engineering, Inc.

March 8, 2022

Waterbury Filings 1 & 2

UD-BMP (Version 3.07, March 2018)

Unresolved comment from Review #2: These sub-basins of I and J are not delineated on any of the drainage maps.
Show on one of the maps, or created a new map. 

V3 Update: it is still unclear which UIA/RPA region on the map (on pdf pg 277) corresponds with which Area ID on this
spreadsheet . There is also RR in Basin P, V, and Y which should be shown on this spreadsheet too...

MATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, 

Area Type UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA

Area ID IA IB IC ID JA JB N

esign Point ID WEST CH WEST CH WEST CH WEST CH WEST CH WEST CH WEST CH

am BMP Type None None None None None None None

DCIA (ft
2
) -- -- -- -- -- -- --

UIA (ft
2
) 8,328 8,328 8,328 8,328 9,530 9,530 5,505

RPA (ft
2
) 7,177 7,177 7,177 7,177 2,520 2,520 2,174

SPA (ft
2
) -- -- -- -- -- -- --

HSG A (%) 100% 100% 100% 100% 100% 100% 100%

HSG B (%) 0% 0% 0% 0% 0% 0% 0%

HSG C/D (%) 0% 0% 0% 0% 0% 0% 0%

e of RPA (ft/ft) 0.020 0.020 0.020 0.020 0.020 0.020 0.020

ace Width (ft) 60.00 60.00 60.00 60.00 60.00 60.00 60.00

BASIN I, J & N WESTERN CHANNEL DIRECT RELEASE BROKE DOWN TO MEET 80,000 SQ FT

Terra Nova Engineering, Inc.

March 8, 2022

Waterbury Filings 1 & 2



Subject: Contractor
Page Index: 197
Date: 4/7/2022 2:34:03 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 197

Unresolved comment from Review #2: These
sub-basins of M are not delineated on any of the
drainage maps. Show on one of the maps, or
created a new map. 

V3 Update: it is still unclear which UIA/RPA region
on the map (on pdf pg 277) corresponds with
which Area ID on this spreadsheet . There is also
RR in Basin P, V, and Y which should be shown on
this spreadsheet too...

197 (2)

Subject: Callout
Page Index: 197
Date: 4/20/2022 9:42:38 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 197

Is 0 correct?

Subject: Contractor
Page Index: 198
Date: 4/7/2022 2:34:21 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 198

Unresolved comment from Review #2: These
sub-basins of M are not delineated on any of the
drainage maps. Show on one of the maps, or
created a new map. 

V3 Update: it is still unclear which UIA/RPA region
on the map (on pdf pg 277) corresponds with
which Area ID on this spreadsheet . There is also
RR in Basin P, V, and Y which should be shown on
this spreadsheet too...

198 (2)

Subject: SW - Textbox with Arrow
Page Index: 198
Date: 4/7/2022 4:54:00 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 198

P & V used to be on here with the last submittal...

Subject: 
Page Index: 201
Date: 4/22/2022 11:39:02 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 201

6964.11

201 (1)

Subject: 
Page Index: 202
Date: 4/22/2022 11:39:30 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 202

6962.32

202 (3)

Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA

Area ID M1A M1B

Downstream Design Point ID M1 M1

Downstream BMP Type None None

DCIA (ft
2
) -- --

UIA (ft
2
) 7,083 7,083

RPA (ft
2
) 12,171 12,171

SPA (ft
2
) -- --

HSG A (%) 100% 100%

HSG B (%) 0% 0%

HSG C/D (%) 0% 0%

Average Slope of RPA (ft/ft) 0.040 0.020

UIA:RPA Interface Width (ft) 70.00 70.00

CALCULATED RUNOFF RESULTS

Area ID M1A M1B

UIA:RPA Area (ft
2
) 19,254 19,254

L / W Ratio 3.93 3.93

UIA / Area 0.3679 0.3679

Runoff (in) 0.00 0.00

BASIN M1 STAPELTON DRIVE DIRECT RELEASE

Design Procedure Form:  Runoff Reduction                

QUENTIN ARMIJO

TERRA NOVA ENGINEERING, INC.

March 8, 2022

WATERBURY FILING 1 & 2

UD-BMP (Version 3.07, March 2018)

Unresolved comment from Review #2: These sub-basins of M are not delineated on any of the drainage maps. Show
on one of the maps, or created a new map. 

V3 Update: it is still unclear which UIA/RPA region on the map (on pdf pg 277) corresponds with which Area ID on this
spreadsheet . There is also RR in Basin P, V, and Y which should be shown on this spreadsheet too...

h (ft) 70.00 70.00

OFF RESULTS

a ID M1A M1B

 (ft
2
) 19,254 19,254

Ratio 3.93 3.93

Area 0.3679 0.3679

 (in) 0.00 0.00

 (ft
3
) 0 0

 (ft
3
) 295 295

V RESULTS

a ID M1A M1B

 (ft
3
) 295 295

 (ft
3
) 295 295

 (%) 100% 100%

 (ft
3
) 0 0

GN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

nt ID M1 M1

 (ft
2
) 0 0

 (ft
2
) 7,083 7,083

 (ft
2
) 12,171 12,171

Is 0 correct?

Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA

Area ID M2

Downstream Design Point ID EAST CH

Downstream BMP Type None

DCIA (ft
2
) --

UIA (ft
2
) 10,366

RPA (ft
2
) 9,084

SPA (ft
2
) --

HSG A (%) 100%

HSG B (%) 0%

HSG C/D (%) 0%

Average Slope of RPA (ft/ft) 0.020

UIA:RPA Interface Width (ft) 60.00

CALCULATED RUNOFF RESULTS

Area ID M2

UIA:RPA Area (ft
2
) 19,450

L / W Ratio 5.40

UIA / Area 0.5329

Runoff (in) 0.00

BASINS M2 DIRECT RELEASE

Design Procedure Form:  Runoff Reduction                

QUENTIN ARMIJO

TERRA NOVA ENGINEERING, INC.

March 8, 2022

WATERBURY FILING 1 & 2

UD-BMP (Version 3.07, March 2018)

Unresolved comment from Review #2: These sub-basins of M are not delineated on any of the drainage maps. Show
on one of the maps, or created a new map. 

V3 Update: it is still unclear which UIA/RPA region on the map (on pdf pg 277) corresponds with which Area ID on this
spreadsheet . There is also RR in Basin P, V, and Y which should be shown on this spreadsheet too...

ut in Blue Cells)

WQCV Rainfall Depth 0.60 inches

roducing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

:RPA

M2

T CH

one

--

366

084

--

0%

%

%

020

NS M2 DIRECT RELEASE

Design Procedure Form:  Runoff Reduction                

TIN ARMIJO

A NOVA ENGINEERING, INC.

 8, 2022

RBURY FILING 1 & 2

UD-BMP (Version 3.07, March 2018)

P & V used to be on here with
the last submittal...

6964.11  R

6964.11  Fl

0.018200  A

6962.32  R

6962.32  Fl

0.016174  A



Subject: 
Page Index: 202
Date: 4/22/2022 11:39:44 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 202

6959.60

Subject: 
Page Index: 202
Date: 4/22/2022 11:39:53 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 202

6955.58

Subject: 
Page Index: 203
Date: 4/22/2022 11:40:10 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 203

6954.37

203 (3)

Subject: 
Page Index: 203
Date: 4/22/2022 11:40:14 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 203

6951.49

Subject: 
Page Index: 203
Date: 4/22/2022 11:40:21 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 203

6949.19

Subject: 
Page Index: 204
Date: 4/22/2022 11:41:18 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 204

6944.86

204 (2)

6959.60  R

6959.60  Fl

0.016348  A

6955.67  R

6955.58  Fl

0.010768  A

6954.37  R

6954.37  Fl

0.015744  A

6951.49  R

6951.49  Fl

0.014715  A

6949.19  R

6949.19  Fl

0.013784  A

6944.86  R

6944.86  Fl

0.016056  A



Subject: 
Page Index: 204
Date: 4/22/2022 11:41:24 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 204

6946.56

Subject: 
Page Index: 205
Date: 4/22/2022 11:41:55 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 205

6939.49

205 (2)

Subject: 
Page Index: 205
Date: 4/22/2022 11:42:07 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 205

6942.09

Subject: 
Page Index: 206
Date: 4/22/2022 11:43:41 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 206

6934.68

206 (3)

Subject: 
Page Index: 206
Date: 4/22/2022 11:43:47 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 206

6931.98

Subject: Callout
Page Index: 206
Date: 4/22/2022 11:51:01 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 206

All of the highlighted values indicate supercritical
flows

6946.56  R

6946.56  Fl

0.015089  A

6942.09  R

6939.49  Fl

0.000053  A

6942.09  R

6942.09  Fl

0.016728  A

6934.68  R

6934.68  Fl

0.020420  A

6931.98  R

6931.98  Fl

0.014832  A

6930.86  Shear (lb/sq ft) 0.20 0.59 

1.35  Stream Power (lb/ft s) 0.30 2.66 

1.52  Cum Volume (acre-ft) 0.00 0.49 

0.00  Cum SA (acres) 0.02 0.64 

All of the highlighted
values indicate
supercritical flows



Subject: 
Page Index: 207
Date: 4/22/2022 11:44:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 207

6929.52

207 (3)

Subject: 
Page Index: 207
Date: 4/22/2022 11:44:13 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 207

6926.98

Subject: 
Page Index: 207
Date: 4/22/2022 11:44:19 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 207

6924.27

Subject: 
Page Index: 208
Date: 4/22/2022 11:49:32 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 208

6921.37

208 (1)

Subject: 
Page Index: 209
Date: 4/22/2022 11:52:20 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

209 (6)

Subject: 
Page Index: 209
Date: 4/22/2022 11:52:17 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

6929.52  R

6929.52  Fl

0.015820  A

6926.98  R

6926.98  Fl

0.014589  A

6924.27  R

6924.27  Fl

0.013593  A

6921.37  R

6921.37  Fl

0.014171  A

Chl

1.02

0.81

1.02

0.81

1.02

0.99

1.01

0.86

0.99



Subject: 
Page Index: 209
Date: 4/22/2022 11:52:13 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

Subject: 
Page Index: 209
Date: 4/22/2022 11:52:24 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

Subject: 
Page Index: 209
Date: 4/22/2022 11:52:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

Subject: Callout
Page Index: 209
Date: 4/22/2022 11:53:34 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 209

Stabilization / modification needs to be provided
where flows are supercritical

Subject: Callout
Page Index: 226
Date: 4/22/2022 11:54:49 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 226

provide station labels

226 (1)

Subject: 
Page Index: 235
Date: 4/22/2022 11:55:30 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 235

235 (2)

1.01

0.86

0.99

1.02

1.01

0.84

1.00

102.95 0.60

129.67 0.59

144.97 1.08

133.02 0.99

74.75 1.02

55.48 1.00

38.43 1.01

50.39 1.01

61.67 0.95

1.01

0.84

1.00

1.02

1.00

0.07

5.67 37.57 38.43 1.01

5.19 41.06 50.39 1.01

4.64 45.94 61.67 0.95

Stabilization /
modification needs to
be provided where
flows are supercritical

han pr       Plan: Plan 01    3/8/2022 
  

.03 .045

provide station
labels

6967.61 

6967.61 

0.018361 



Subject: 
Page Index: 235
Date: 4/22/2022 11:55:37 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 235

Subject: 
Page Index: 243
Date: 4/22/2022 11:57:02 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

243 (8)

Subject: 
Page Index: 243
Date: 4/22/2022 11:56:59 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

Subject: 
Page Index: 243
Date: 4/22/2022 11:56:57 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

Subject: 
Page Index: 243
Date: 4/22/2022 11:56:38 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

Subject: 
Page Index: 243
Date: 4/22/2022 11:56:33 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

6964.11  R

6964.11  F

0.018200  A

ude # Chl

 

0.99

0.92

1.00

0.93

0.93

0.71

1.01

1.02

0.62

1.01

0.62

1.01

0.69

0.69

1.02

1.01

0.89

0.96

0.26



Subject: 
Page Index: 243
Date: 4/22/2022 11:56:29 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

Subject: 
Page Index: 243
Date: 4/22/2022 11:56:27 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

Subject: Callout
Page Index: 243
Date: 4/22/2022 11:59:19 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 243

verify

Subject: Callout
Page Index: 263
Date: 4/22/2022 12:01:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 263

complete the cross-section

263 (1)

Subject: 
Page Index: 270
Date: 4/21/2022 6:09:35 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

270 (12)

Subject: 
Page Index: 270
Date: 4/21/2022 6:09:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

0.07

1.00

0.65

1.00

0.65

1.01

1.00

1.01

1.01

0.000741 1.96 77.46 48.70 0.26

0.000098 1.11 170.28 80.01 0.11

0.000038 0.72 268.56 167.89 0.07

0.016742 3.95 38.22 80.42 1.00

0.005142 4.36 34.70 26.53 0.65

0.013780 5.64 26.76 27.67 1.01

0.013560 5.51 27.40 29.10 1.00

0.013390 5.97 25.29 23.44 1.01

0.013509 5.76 26.23 25.97 1.01

verify

6918

6920

6922

e
v
a
ti
o
n
 (

ft
)

complete the
cross-section



Subject: 
Page Index: 270
Date: 4/21/2022 6:10:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: 
Page Index: 270
Date: 4/21/2022 6:10:59 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: 
Page Index: 270
Date: 4/21/2022 6:11:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: Callout
Page Index: 270
Date: 4/21/2022 6:13:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Are contours missing?

Subject: 
Page Index: 270
Date: 4/21/2022 6:14:24 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: 
Page Index: 270
Date: 4/21/2022 6:14:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

GIL

U

Are contours
missing?



Subject: 
Page Index: 270
Date: 4/21/2022 6:15:04 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: 
Page Index: 270
Date: 4/21/2022 6:17:17 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Subject: Callout
Page Index: 270
Date: 4/21/2022 6:17:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Adjust lot to be out of floodplain

Subject: Callout
Page Index: 270
Date: 4/22/2022 12:00:30 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Verify that cross-sections are correct

Subject: SW - Textbox with Arrow
Page Index: 273
Date: 4/7/2022 1:56:52 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: [1] EX 2

This linetype is not labeled or shown in the
Legend.

273 (3)

Subject: Arrow
Page Index: 273
Date: 4/22/2022 9:22:38 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] EX 2

Adjust lot to be out
of floodplain

Verify that
cross-sections are
correct

This linetype is not labeled
or shown in the Legend.



Subject: Callout
Page Index: 273
Date: 4/22/2022 9:25:06 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] EX 2

Is there a pipe here?

Subject: Callout
Page Index: 274
Date: 4/20/2022 9:50:36 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] EGP  1

Show spillway location

274 (1)

Subject: Callout
Page Index: 275
Date: 4/20/2022 10:24:48 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] EGP 2

Missing Basin OS-9 in table & hydrology
spreadsheet

275 (2)

Subject: Text Box
Page Index: 275
Date: 4/20/2022 10:25:20 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] EGP 2

Missing Design Points EX10, 9 & 13

Subject: Text Box
Page Index: 276
Date: 4/20/2022 9:52:49 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Provide proposed contours

276 (9)

Subject: Callout
Page Index: 276
Date: 4/20/2022 1:57:02 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Calculations missing in appendix for these pipes

STING

K POND

Is there a pipe
here?

Show spillway
location

Missing Basin OS-9
in table & hydrology
spreadsheet

Missing Design Points EX10, 9 & 13

Provide proposed contours

Calculations missing
in appendix for these
pipes



Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:13 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:19 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:25 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:41 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:46 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Subject: Highlight
Page Index: 276
Date: 4/20/2022 1:58:58 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1



Subject: Callout
Page Index: 276
Date: 4/20/2022 1:59:32 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

Highlighted Pipes sizes do not match those in
MDDP Pipe run calculations in appendix

Subject: SW - Textbox with Arrow
Page Index: 277
Date: 4/7/2022 5:08:28 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: [1] PROP 2

Note that all RPA areas will need to be within a no
build/drainage easement and discussed in the
maintenance agreement and O&M manual. Also
make sure to show the limits of the RPA's on GEC
Plans (not just FDR) so our SW inspectors and the
QSM know that these areas are to remain pervious
and vegetated post-construction.
Update the O&M Manual accordingly and provide
a Maintenance Agreement.

277 (4)

Subject: SW - Textbox with Arrow
Page Index: 277
Date: 4/7/2022 5:07:16 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: [1] PROP 2

Still unresolved: 
It is still unclear which areas throughout the site
are to be excluded from WQ treatment. For
example, it appears that these three areas are to
be graded but are not tributary to a pond or a
runoff reduction area. Clarify which exclusion(s)
apply to each area. It is really helpful to have a
WQ-specific map such as the example provided
below. It has different colors for each tributary area
to each pond and for the different exclusions
(Exclusion D for utilities, Exclusion G for land
disturbance to undeveloped land that will remain
undeveloped, and up to 20% not to exceed 1ac of
the site can be excluded from WQ treatment.

Subject: Image
Page Index: 277
Date: 4/7/2022 5:07:13 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: [1] PROP 2

Subject: Callout
Page Index: 277
Date: 4/20/2022 9:55:49 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 2

Consider moving overflow spillways north (less
drop to channels)

Subject: Highlight
Page Index: 278
Date: 4/20/2022 2:20:53 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] PROP 1

278 (17)

Highlighted Pipes
sizes do not match
those in MDDP Pipe
run calculations in
appendix

LOT 38

LOT 37

LOT 36

G
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B
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R

O

W

)

M

P

 
D

R

.

S

A

N

D

Y

 N

E

C

K

 W

A

Y

HP

HP

APPROX. LOCATION

OF 100 YR. FEMA FLOODPLAIN

DUAL 42" RCP

CULVERTS

18" RCP

CULVERT

LP

5' TYPE R

SUMP INLET

EXIST. OFF-SITE SWQ 

0.52 AC-FT. WQCV REQ

0.66 AC-FT. WQCV PRO

WITH INSTALLED CON

OUTLET BOX AND ORIF

PLATE

EXIST. IN-FLOW

5-YR. = 18 CFS

100-YR. = 133 CFS

EXIST. RELEASE

5-YR. = 13 CFS

100 YR. = 131 CFS

SEE APPENDIX FOR ALL OFF-SITE

SWQ BASINS TRIBUTARY TO THE

PROPOSED SWQ PONDS.

TYPE R

MP INLET

STORM

24" RCP

STORM

P

Note that all RPA areas will need to be
within a no build/drainage easement
and discussed in the maintenance
agreement and O&M manual. Also
make sure to show the limits of the
RPA's on GEC Plans (not just FDR)
so our SW inspectors and the QSM
know that these areas are to remain
pervious and vegetated
post-construction.
Update the O&M Manual accordingly
and provide a Maintenance
Agreement.

4 -WAY RANCH

FILING NO. 1

LOT 38
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LOT 36

LOT 35
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UNPLATTED

FUTURE 4-WAY RANCH

COMMERCIAL DEVELOPMENT

4 -WAY RANCH

FILING NO. 1

LOT 14

LOT 13

BANDANERO DRIVE

(80' ROW)

BANDANERO DRIVE

(80' R

OW)

GILBERT DRIVE

(70' ROW

)

THATCHER COURT

(70' ROW)

SAYBROOK ROAD

SAYBROOK R

OAD
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SANDY NECK W

AY

HP

HP

HP

HP

HP

LP

LP

LP

HP

APPROX. LOCATION

OF 100 YR. FEMA FLOODPLAIN

APPROX. LOCATION

OF 100 YR. FEMA FLOODPLAIN

EXIST. (2) 4' HIGH

x 8' WIDE CBC

HP

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET18" RCP

STORM

24" RCP

STORM

36" RCP

STORM

36" RCP

STORM

18" RCP

STORM

DUAL 42" RCP

CULVERTS

PROPOSED FSD POND 1

(0.391 AC-FT. WQCV)

(1.002 AC-FT. EURV)

(2.154 AC-FT 100-Y)

(3:1 SLOPES / 6' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 16.3 CFS

100-YR. = 38.5 CFS

PROPOSED RELEASE

5-YR. = 0.4 CFS

100 YR. =8.2 CFS

18" RCP

CULVERT

EXIST OFF-SITE SWQ POND 3

(IN-LINE)

0.66 AC-FT. WQCV REQ.

1.2 AC-FT. WQCV PROVIDED

WITHIN THE EXIST. STOCK

POND

PROPOSED IN-FLOW

5-YR. = 69 CFS

100-YR. = 397 CFS

PROPOSED RELEASE

5-YR. = 69 CFS

100 YR. = 396 CFS

HISTORIC RELEASE

5-YR. = 76 CFS

100 YR. = 437 CFS

EXIST. DRAINAGE ESMT.

(REC.#  214087198)

EXIST. STOCK POND

CONVERTED TO SWQ FOREBAY

FOR MITIGATION OF 4-WAY

RANCH FIL. 1 AND PORTIONS

OF WATERBURY DEVELOPMENT

PROPERTY

    

LIN

E

HP

HP

LP

5' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

18" RCP OUTLET PIPE

18'X12' CONC. FOREBAY

W/ RIP-RAP

5' TYPE R

SUMP INLET

24" WIDE CONCRETE

TRICKLE CHANNEL

4 -WAY RANCH

FILING NO. 1

EX. 4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

24" RCP OUTLET PIPE

EXIST. DRAINAGE ESMT.

(BY SEPARATE INSTRUMENT)

EXIST. OFF-SITE SWQ POND 2

0.34 AC-FT. WQCV REQ.

0.60 AC-FT. WQCV PROVIDED

WITH INSTALLED CONCRETE

OUTLET BOX AND ORIFICE

PLATE

PROPOSED IN-FLOW

5-YR. = 10 CFS

100-YR. = 53 CFS

PROPOSED RELEASE

5-YR. = 0.4 CFS

100 YR. = 51 CFS

EXIST. OFF-SITE SWQ POND 1

0.52 AC-FT. WQCV REQ.

0.66 AC-FT. WQCV PROVIDED

WITH INSTALLED CONCRETE

OUTLET BOX AND ORIFICE

PLATE

EXIST. IN-FLOW

5-YR. = 18 CFS

100-YR. = 133 CFS

EXIST. RELEASE

5-YR. = 13 CFS

100 YR. = 131 CFS

SEE APPENDIX FOR ALL OFF-SITE

SWQ BASINS TRIBUTARY TO THE

PROPOSED SWQ PONDS.

EX. 4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

24" RCP OUTLET PIPE AND

E/C BLANKET AT SPILLWAY

MAINT. ACCESS

LP

LP

LP

HP

LP

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

AT-GRADE INLET

10' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

6' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

TRIPLE 36" RCP

CULVERTS

10' TYPE R

SUMP INLETS

18" RCP

STORM

24" RCP

STORM

24" RCP

STORM

18" RCP

STORM

MAINT. ACCESS

24" RCP

STORM

24" RCP

STORM

30" RCP

STORM

18" RCP

STORM

36" RCP

STORM

24" RCP

STORM

36" RCP

STORM

24" RCP

STORM

18" RCP

STORM

24" RCP

STORM

18" RCP

STORM

24" RCP

STORM

30" RCP

STORM

36" RCP

STORM

18" RCP

STORM

18" RCP

STORM

36" RCP

STORM

24" RCP

STORM

42" RCP

STORM

18" RCP

STORM

42" RCP

STORM
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MANORHAVEN WAY

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

UNPLATTED

WETLANDS

WETLANDS

24" RCP

STORM

BEECH CREEK DR.
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MEGANSETT WAY

MASONBORO  WAY

M

U

D

D

Y

 P

O

N

D

 S

T

PECONIC  WAY

36" RCP

STORM

30" RCP

STORM

EX 12" WATER LINE TO BE

RLOCATED W/ FUTURE FILINGS.

15" HDPE

STORM

15" HDPE

STORM

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

15" HDPE

STORM

15" HDPE

STORM

PROPOSED FSD POND 3

(1.396 AC-FT. WQCV)

(3.245 AC-FT. EURV)

(7.405  AC-FT 100-Y)

(3:1 SLOPES / 8' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 51 CFS

100-YR. = 204.3 CFS

PROPOSED RELEASE

5-YR. = 0.8 CFS

100 YR. = 58.1 CFS

24" RCP

STORM

18" RCP

STORM

15" RCP

STORM

5' TYPE R

AT-GRADE INLET

5' TYPE R

AT-GRADE INLET

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 90-92

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 46-49

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 43.45

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 88.89

SEE DETAIL SHEET 5

30' UTIL

EASEMENT

REC #                .

FUTURE C&G

FUTURE C&G
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 1

SCALE: 1" = 100'

Still unresolved: 
It is still unclear which areas throughout the site
are to be excluded from WQ treatment. For
example, it appears that these three areas are to
be graded but are not tributary to a pond or a
runoff reduction area. Clarify which exclusion(s)
apply to each area. It is really helpful to have a
WQ-specific map such as the example provided
below. It has different colors for each tributary area
to each pond and for the different exclusions
(Exclusion D for utilities, Exclusion G for land
disturbance to undeveloped land that will remain
undeveloped, and up to 20% not to exceed 1ac of
the site can be excluded from WQ treatment.

UNPLATTED

FUTURE 4-WAY RANCH

COMMERCIAL DEVELOPMENT

EXIST OFF-SITE SWQ POND 3

(IN-LINE)

0.66 AC-FT. WQCV REQ.

1.2 AC-FT. WQCV PROVIDED

WITHIN THE EXIST. STOCK

POND

PROPOSED IN-FLOW

5-YR. = 69 CFS

100-YR. = 397 CFS

18'X12' CONC. FOREBAY

W/ RIP-RAP
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UNPLATTED

FUTURE 4-WAY RANCH

COMMERCIAL DEVELOPMENT

4 -WAY RANCH

FILING NO. 1

LOT 14

ANDANERO DRIVE

)

SAYBROOK ROAD

SAYBROOK R

OAD
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SANDY NECK W

AY

HP

HP

HP

HP

HP

LP

LP

LP

HP

APPROX. LOCATION

OF 100 YR. FEMA FLOODPLAIN

EXIST. (2) 4' HIGH

x 8' WIDE CBC

HP

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET18" RCP

STORM

24" RCP

STORM

36" RCP

STORM

36" RCP

STORM

18" RCP

STORM

DUAL 42" RCP

CULVERTS

PROPOSED FSD POND 1

(0.391 AC-FT. WQCV)

(1.002 AC-FT. EURV)

(2.154 AC-FT 100-Y)

(3:1 SLOPES / 6' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 16.3 CFS

100-YR. = 38.5 CFS

PROPOSED RELEASE

5-YR. = 0.4 CFS

100 YR. =8.2 CFS

18" RCP

CULVERT

EXIST OFF-SITE SWQ POND 3

(IN-LINE)

0.66 AC-FT. WQCV REQ.

1.2 AC-FT. WQCV PROVIDED

WITHIN THE EXIST. STOCK

POND

PROPOSED IN-FLOW

5-YR. = 69 CFS

100-YR. = 397 CFS

PROPOSED RELEASE

5-YR. = 69 CFS

100 YR. = 396 CFS

HISTORIC RELEASE

5-YR. = 76 CFS

100 YR. = 437 CFS

EXIS

(REC

EXIST. STOCK POND

CONVERTED TO SWQ FOREBAY

FOR MITIGATION OF 4-WAY

RANCH FIL. 1 AND PORTIONS

OF WATERBURY DEVELOPMENT

PROPERTY

    

LIN

E

HP

HP

LP

5' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

18" RCP OUTLET PIPE

18'X12' CONC. FOREBAY

W/ RIP-RAP

5' TYPE R

SUMP INLET

24" WIDE CONCRETE

TRICKLE CHANNEL

EX. 4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

24" RCP OUTLET PIPE

EXIST. DRAINAGE ESMT.

(BY SEPARATE INSTRUMENT)

EXIST. OFF-SITE SWQ POND 2

EXIST. OFF-SITE SWQ POND 1

0.52 AC-FT. WQCV REQ.

0.66 AC-FT. WQCV PROVIDED

WITH INSTALLED CONCRETE

OUTLET BOX AND ORIFICE

PLATE

EXIST. IN-FLOW

MAINT. ACCESS

LP

LP

LP

HP

LP

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

AT-GRADE INLET

10' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLET

6' TYPE R

SUMP INLET

5' TYPE R

SUMP INLET

TRIPLE 36" RCP

CULVERTS

10' TYPE R

SUMP INLETS

18" RCP

STORM

24" RCP

STORM

24" RCP

STORM

18" RCP

STORM

MAINT. ACCESS

24" RCP

STORM

24" RCP

STORM

30" RCP

STORM

18" RCP

STORM

36" RCP

STORM

24" RCP

STORM

36" RCP

STORM

18" RCP

STORM

4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

18" RCP OUTLET PIPE

18'X12' CONC. FOREBAY

W/ RIP-RAP

24" WIDE CONCRETE

TRICKLE CHANNEL

PROPOSED FSD POND 2

(0.241 AC-FT. WQCV)

(0.297 AC-FT. EURV)

(1.041 AC-FT 100-Y)

(3:1 SLOPES / 6' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 5.2 CFS

100-YR. = 19.9 CFS

PROPOSED RELEASE

5-YR. = 0.2 CFS

100 YR. =10.1 CFS

24" RCP

STORM

18" RCP

STORM

24" RCP

STORM

18" RCP

STORM

24" RCP

STORM

30" RCP

STORM

36" RCP

STORM

18" RCP

STORM

18" RCP

STORM

36" RCP

STORM

24" RCP

STORM

42" RCP

STORM

18" RCP

STORM

42" RCP

STORM
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MANORHAVEN WAY

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

UNPLATTED

WETLANDS

WETLANDS

24" RCP

STORM

BEECH CREEK DR.
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MEGANSETT WAY

MASONBORO  WAY
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36" RCP

STORM

30" RCP

STORM

EX 12" WATER LINE TO BE

RLOCATED W/ FUTURE FILINGS.

15" HDPE

STORM

15" HDPE

STORM

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

18" DIA.

INLETS

15" HDPE

STORM

15" HDPE

STORM

PROPOSED FSD POND 3

(1.396 AC-FT. WQCV)

(3.245 AC-FT. EURV)

(7.405  AC-FT 100-Y)

(3:1 SLOPES / 8' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 51 CFS

100-YR. = 204.3 CFS

PROPOSED RELEASE

5-YR. = 0.8 CFS

100 YR. = 58.1 CFS

24" RCP

STORM

18" RCP

STORM

15" RCP

STORM

5' TYPE R

AT-GRADE INLET

5' TYPE R

AT-GRADE INLET

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 90-92

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 46-49

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 43.45

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 88.89

SEE DETAIL SHEET 5

30' UTIL

EASEMENT

REC #                .
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Consider moving
overflow spillways
north (less drop to
channels)
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appendix
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Pond 3?

Highlighted pipe sizes
do not match pipe
sizes in appendix

Adjust MHFD input
to approximate
this

Pond 3?
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MIssing hatches

EXIST. STOCK POND

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

Label berm
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Page Index: 279
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It appears that this is the overflow location of the
stock pond - provide a breach on the east to direct
flows as intended.
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These flows should be per calculations. Label
MHFD flows separately if you want to add them as
well.

Subject: Callout
Page Index: 279
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Color: 
Layer: 
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These flows should be per calculations. Label
MHFD flows separately if you want to add them as
well.

EXIST. STOCK POND

UNPLATTED

10' TYP

SUMP I

24" RCP

STORM

DIVERSION

SWALE E-E

It appears that this is the
overflow location of the stock
pond - provide a breach on the
east to direct flows as
intended.

6' TYP

SUMP

MAINT. ACCESS

36" RCP

STORM

30" RCP

STORM

H)

3.64?

5' TYPE R

SUMP INLET

10' TYPE R

SUMP INLETS

MAINT. ACCESS

36" RCP

STORM

UNPLATTED

FUTURE WATERBURY

DEVELOPMENT

36" RCP

STORM

30" RCP

STORM

18" DIA.

15" HDP

STORM

15" HDPE

STORM

24" RCP

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 46-49

SEE DETAIL SHEET 5

PR. 1' HIGH BERM W/

18" DIA. AREA INLET

AT LOWER REAR LOT

CORNER TYP. LOTS 46-49

SEE DETAIL SHEET 5

30' UTIL

EASEMENT

REC #                .

PROPOSED FSD POND 2

(0.241 AC-FT. WQCV)

(0.297 AC-FT. EURV)

(1.041 AC-FT 100-Y)

(3:1 SLOPES / 6' MAX. DEPTH

PROPOSED IN-FLOW

5-YR. = 5.2 CFS

100-YR. = 19.9 CFS

PROPOSED RELEASE

5-YR. = 0.2 CFS

100 YR. =10.1 CFS

PROPOSED FSD POND 3

(1.396 AC-FT. WQCV)

(3.245 AC-FT. EURV)

(7.405  AC-FT 100-Y)

(3:1 SLOPES / 8' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 51 CFS

100-YR. = 204.3 CFS

PROPOSED RELEASE

5-YR. = 0.8 CFS

100 YR. = 58.1 CFS

These flows
should be per
calculations. Label
MHFD flows
separately if you
want to add them
as well.

4 -WAY RANCH

FILING NO. 1

LOT 14
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EXIST. (2) 4' HIGH

x 8' WIDE CBC

HISTORIC RELEASE

5-YR. = 76 CFS

100 YR. = 437 CFS

EXIST. DR

(REC.#  21

EXIST. STOCK POND

CONVERTED TO SWQ FOREBAY

FOR MITIGATION OF 4-WAY

RANCH FIL. 1 AND PORTIONS

OF WATERBURY DEVELOPMENT

P

R

O

P

E

R

T

Y

 

 

 

 

L

I

N

E

4'x4' CONC. OUTLET BOX W/

INTEGRAL MICROPOOL AND

18" RCP OUTLET PIPE

24" WIDE CONCRETE

TRICKLE CHANNEL

OX W/

ND

ENT)

TE SWQ POND 2

QCV REQ.

(1.002 AC-FT. EURV)

(2.154 AC-FT 100-Y)

(3:1 SLOPES / 6' MAX. DEPTH)

PROPOSED IN-FLOW

5-YR. = 16.3 CFS

100-YR. = 38.5 CFS

PROPOSED RELEASE

5-YR. = 0.4 CFS

100 YR. =8.2 CFS

These flows
should be per
calculations. Label
MHFD flows
separately if you
want to add them
as well.


