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Addendum to Preliminary / Final Drainage Report
 Sanctuary of Peace Filing No. 1

PURPOSE

This Addendum to the Preliminary and Final Drainage Report for the Sanctuary of Peace
Residential  Community PUD Development  and  Preliminary  Plan,  and  the  Final  Plat  of
Sanctuary of Peace Filing No. 1 is to update the Drainage and Bridge Fee calculations for
Final Plat recordation.  The Addendum also revised existing and developed flows for one
sub-basin and one design point.  The Existing Drainage Map and Proposed Drainage Map
are updated with the revised flow rates. The changes are minor and not consequential to
any  downstream  properties.   Developed  flow  rates  are  shown  to  be  reduced  in  this
addendum.  The Addendum paragraphs below amend the corresponding paragraph in the
original report with the revised text in bold.  Updated calculations and maps are included in
the appendix.

DEVELOPED DRAINAGE BASIN DESCRIPTIONS

The existing flows at DP EX9, which includes sub-basins OS C, EX-B1 and EX-B2 are
19.1  cfs  and  106.5  cfs  for  the  5-year  and  100-year  rainfall  recurrence  intervals,
respectively.   Developed  Condition  Design  Point  DP9  has  storm  water  flows  from
Drainage Basin OS C and will flow overland to Benet Lane (private drive) and under Benet
Lane via existing culverts.  These storm water flows will combine with DP8 and overland
flows from Basin B2.  This area remains in its existing state of forested land.  The rate of
flow is Q5 = 19.7 cfs and Q100 = 108.3 cfs and exits the site along its southerly boundary
designated as Point of Interest DP9.  This represents minor changes in flow rates of 0.6
cfs in the 5-year and 1.8 cfs in the 100-year events.

DRAINAGE, BRIDGE, AND SURCHARGE FEES

The Sanctuary of Peace Residential Community contains 49.58 acres of land.  The Board
of County Commissioners, County of El Paso, State of Colorado Resolution No. 99-383
allows the drainage basin fee to be based on impervious acreage.  Black Squirrel Creek
Basin  contains  1.55  acres  and  Smith  Creek  Basin  contains  0.67  acres  of  developed
impervious acreage.

The resolution also allows a fee reduction of 25% for those portions of the development that
consist entirely of 2.5 acre and larger lots.  The Sanctuary of Peace Residential Community
has clustered lots of below the 2.5 acre limit and therefore does not qualify. 
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FEE CALCULATION (2021 Fees)

Black Squirrel Drainage Basin

Drainage Fee  $8,968 / Impervious Acre @ 1.55 Acres      =  $13,900.40

Bridge Fee  $565 / Impervious Acre @ 1.55 Acres             =  $     875.75

Smith Creek Drainage Basin

Drainage Fee  $8,052 / Impervious Acre @ 0.67 Acres     =  $ 5,394.84

Bridge Fee  $1,080 / Impervious Acre @ 0.67 Acres         =  $    723.60  

                                                                               Grand Total Fees         =  $20,894.59

                                            

M.V.E., Inc.

David R. Gorman, PE

Z:\61087\Documents\Reports\61087 SOP Final Drainage Report-addendum.odt
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Appendices

2     Hydrologic Calculations

Sub-Basin Time of Concentration – Form SF-1
5-yr Sub-Basin and Combined Flows – Form SF-2
100-yr Sub-Basin and Combined Flows – Form SF-2
Sub-Basin Calculations
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Job No.:  61087 Date:

Project:  Sanctuary of Peace Calcs by: ASM
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Non-Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Forest 2,023,425         46.45 0.02 0.08 0.15 0.25 0.3 0.35 0%
Driveways & Walks 76,619              1.76 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 29,852              0.69 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 9,943                0.23 0.71 0.73 0.75 0.78 0.8 0.81 90%

Combined 2,139,839         49.12 0.06 0.12 0.19 0.28 0.33 0.38 5.1%
4000

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 7
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 1,925 128 - - - -
Initial Time 100 5 0.050 - 10.4 N/A DCM Eq. 6-8

Shallow Channel 1,240 95 0.077 1.9 10.7 - DCM Eq. 6-9
Channelized 585 28 0.048 4.9 2.0 - Trap Ditch

tc 23.0 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 2.30 2.88 3.36 3.84 4.32 4.83
Runoff (cfs) 7.0 16.9 30.8 53.3 70.1 89.9

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 7.0 16.9 30.8 53.3 70.1 89.9

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin OS C Runoff Calculations

10/12/2021 11:56

Short Pasture/Lawns

Z:\61087\Calcs\Hydrology\61087-Runoff Spreadsheet-REV2.xlsm
OS C



Includes Basins OS C EX-B1 EX-B2         

Job No.:  61087 Date:

Project:  Sanctuary of Peace Calcs by: ASM
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Non-Urban

Basin Land Use Characteristics       
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Forest 2,494,099         57.26 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 29,852              0.69 0.57 0.59 0.63 0.66 0.68 0.7 80%
Driveways & Walks 76,619              1.76 0.89 0.9 0.92 0.94 0.95 0.96 100%
Roofs 9,943                0.23 0.71 0.73 0.75 0.78 0.8 0.81 90%

Combined 2,610,513         59.93 0.05 0.11 0.18 0.28 0.33 0.37 4.2%

Basin Travel Time
Sub-basin or Material Elev. Base or Sides

Channel Type Type L (ft) ∆Z0 (ft) Qi (cfs) Dia (ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach OS C - 1,925 128 - - - - 23.0
Channelized-1 Trap Ditch 2

   
335 25 90 2 2 8.2 0.7

Channelized-2
Channelized-3

Total 2,260 153

Contributing Offsite Flows  (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas

QMinor (cfs) - 5-year Storm
QMajor (cfs) - 100-year Storm

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 2.27 2.83 3.31 3.78 4.25 4.76
Site Runoff (cfs) 7.40 19.08 35.73 62.70 82.86 106.48

OffSite Runoff (cfs) - 0.00 - - - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 19.1 - - - 106.5

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Combined Sub-Basin EX9 Runoff Calculations

10/12/2021 11:56

2 = Natural, Winding, minimal vegetation/shallow grass tc

(min)
23.7

Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Z:\61087\Calcs\Hydrology\61087-Runoff Spreadsheet-REV2.xlsm
EX9



Includes Basins B1 B2 OS C         

Job No.:  61087 Date:

Project:  Sanctuary of Peace Calcs by: ASM
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Non-Urban

Basin Land Use Characteristics       
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Forest 2,520,607         57.87 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 29,852              0.69 0.57 0.59 0.63 0.66 0.68 0.7 80%
Driveways & Walks 84,402              1.94 0.89 0.9 0.92 0.94 0.95 0.96 100%
Roofs 9,943                0.23 0.71 0.73 0.75 0.78 0.8 0.81 90%

Combined 2,644,804         60.72 0.06 0.11 0.18 0.28 0.33 0.38 4.4%

Basin Travel Time
Sub-basin or Material Elev. Base or Sides

Channel Type Type L (ft) ∆Z0 (ft) Qi (cfs) Dia (ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach OS C - 1,925 128 - - - - 23.0
Channelized-1 Trap Ditch 2

   
335 25 90 2 2 8.2 0.7

Channelized-2
Channelized-3

Total 2,260 153

Contributing Offsite Flows  (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas

QMinor (cfs) - 5-year Storm
QMajor (cfs) - 100-year Storm

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 2.27 2.83 3.31 3.78 4.25 4.76
Site Runoff (cfs) 7.78 19.67 36.57 63.91 84.36 108.31

OffSite Runoff (cfs) - 0.00 - - - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 19.7 - - - 108.3

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes
Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Combined Sub-Basin DP9 Runoff Calculations

10/12/2021 11:56

2 = Natural, Winding, minimal vegetation/shallow grass tc

(min)
23.7

Z:\61087\Calcs\Hydrology\61087-Runoff Spreadsheet-REV2.xlsm
DP9



4      Drainage Maps

Existing Drainage Map  (Map Pocket)
Proposed Drainage Map (Map Pocket)
Proposed Drainage Map (Detail) (Map Pocket)
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EXISTING DRAINAGE SUMMARY TABLE

  DESIGN            AREA Tc          RUNOFF
  POINT    BASIN  (AC) (MIN.)   Q5 Q100

                     (CFS) (CFS)

                        OS A  69.40 41.9 11.4 81.1

                        OS B  83.92 41.7 17.4 102.7

                        EX-A1  30.11 23.3 6.9 50.6

  EX1 153.32 41.9 35.7 234.4

                        EX-C1    5.68 15.7 1.6 11.5

  EX7     EX-C1    5.68 15.7 1.6 11.5

                         EX-C2    2.03 10.9 0.7 4.8

  EX4     EX-C2           2.03 10.9 0.7 4.8

                         EX-C3 0.66 9.8 0.2 1.6

  EX5     EX-C3 0.66 9.8 0.2 1.6

                         EX-B1       2.06 14.4 0.6 4.3

  EX8     EX-B1 2.06 14.4 0.6 4.3

                         EX-B2 8.75 12.0 2.7 19.8

                         OS C 49.12 23.0 16.9 89.9

  EX9 59.93 23.7 19.1 106.5

OS A, OS B, EX-A1

EX-B1, EX-B2, OS C

VICINITY MAP
NOT TO SCALE

SITE

RO
LL

ER
 C

O
A

ST
ER

  R
D

HW
Y 

83

HW
Y 83

HODGEN   RDBAPTIST
RD

BENET LN

STAGECOACH RD



75
25

7525

7525

7550

7575

74
25

74
50

74
7574

75

7500

75
00

7500

74
00

74
25

74
50

74
75

7500

75
25

75
50

7400

7425

7450

7475

7450

74
75

7500

7525

7550

7575

C
O

LO
RA

D
O

 H
W

Y 
83

( R
.O

.W
. P

UB
LIC

)

FO
O

L'S
 G

O
LD

 L
A

N
E

(6
0'

 R
.O

.W
. P

UB
LU

C
)

FO
O

L'S
 G

O
LD

 L
A

N
E

(6
0'

 R
.O

.W
. P

UB
LI

C
)

MIDDLE ROAD
(30' R.O.W. PUBLIC)

BENET LANE
(30' R.O.W. PRIVATE)

BENET LANE
(30' R.O.W. PRIVATE)

BENET LANE
(30' R.O.W. PRIVATE)

SMITH CREEK
DRAINAGE BASIN

BLACK SQUIRREL CREEK
DRAINAGE BASIN

SMITH CREEK
DRAINAGE BASIN

BLACK SQUIRREL CREEK
DRAINAGE BASIN

Q
100Q =
=

cfs
cfs34.8

230.25

Q
100

Q =
=

cfs
cfs

0.1
3.1

5

Q
100

Q
= =

cfscfs
0.21.6

5

Q
100

Q
= =

cfscfs
0.610.0

5
Q

100
Q

=
=

cfscfs
0.75.0

5

Q
100

Q
= =

cfscfs
0.44.2

5

Q
100

Q
= =

cfs
cfs

19.7

108.3
5

A1

AC
35.7%1.85
IMP

A2

AC
0.0%28.30

IMP

C1

AC
25.0%4.07
IMP

C2

AC
26.7%0.66
IMP

B1

AC
0.0%2.36

IMP

B2

AC
1.9%9.23

IMP

C5

AC
0.0%1.61

IMP

C3

AC
0.0%1.36

IMP

OS C

AC
5.1%49.12

IMP

OS B

AC
3.5%83.92

IMP

OS A 

AC
0.50%69.40
IMP

DP1

DP2

DP3

DP4 DP7
DP5

DP8

DP9

Q
100

Q
=

=

cfscfs

4.112.5

5

C4

AC
0.0%0.64

IMP DP6

Q
100

Q
= =

cfscfs
01.1

5

Q
100

Q
= =

cfscfs
0.16.1

5
C1

A1

C2

LOT 21

LOT 20

LOT 19

LOT 18

LOT 17

LOT 16

LOT 15

LOT 14

LOT 13

LOT 12

UNPLATTED

UNPLATTED UNPLATTED

UNPLATTED

UNPLATTED UNPLATTED

UNPLATTED

UNPLATTED UNPLATTED

UNPLATTED
UNPLATTED

UNPLATTED

LOT 26

LOT 1
BENET PINES

LOT 21

LOT 20

LOT 19

LOT 18

LOT 17

LOT 16

LOT 15

LOT 14

LOT 12

UNPLATTED

UNPLATTED UNPLATTED

UNPLATTED

UNPLATTED

UNPLATTED

UNPLATTED

LOT 26

BLACK
FOREST
PARK

0

1" = 200'  1:2,400

40020010050

BENCHMARK

EN
G

IN
EE

RS
  

SU
RV

EY
O

RS
M

V
E

, I
N

C
.

M
V

E
, I

N
C

.

��
��

 OHOD
UD\

 VWUH
HW, 

VXL
WH 

��
�  

 FR
ORUD

GR
 VS

ULQJ
V F

R  
��

��
�  

  �
��

.��
�.�

��
�

EN
G

IN
EE

RS
  

SU
RV

EY
O

RS

CHECKED BY  _____

DESIGNED BY

___________________

CHECKED BY  _____ ___________________

REVISIONS

 OF 

AS-BUILTS BY

MVE DRAWING 

MVE PROJECT 

DRAWN BY

SHEET 

61087
PP-DM

1 1
September 24, 2021

SANCTUARY OF PEACE

 PROPOSED
DRAINAGE

 MAP

A1

AC
50%1.0

IMP

1

Q

100Q =
= cfs

cfs
19.0
60.0

1.5%

5985

84

5985

84

LEGEND
PROPERTY LINE

EASEMENT LINE

LOT LINE

EXISTING

INDEX CONTOUR

INTERMEDIATE CONTOUR

PROPOSED

INDEX CONTOUR

INTERMEDIATE CONTOUR

BASIN BOUNDARY

GENERAL FLOW/DIRECTION

SLOPE DIRECTION AND GRADE

BASIN LABEL
AREA IN ACRES
PERCENT IMPERVIOUS

POINT OF INTEREST

FULL SPECTRUM SAND FILTER BASIN
                                                             (FSSFB)

FLOODPLAIN STATEMENT:
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DEVELOPED DRAINAGE SUMMARY TABLE

 DESIGN            AREA   Tc          RUNOFF
 POINT    BASIN   (AC) (MIN)  Q5 Q100     

                               (CFS)            (CFS)

                       OS A 69.40 41.9 11.4   81.1

                       OS B           83.92 41.7 17.4           102.7

                         A1              1.85   9.1  2.8    7.3

                         A2           28.30 27.7  5.9  43.3

  DP1  183.47 41.9 34.8           230.2

  DP2 In      A1    1.85   9.1   2.8    7.3

  DP2 Out         A1                         1.85            9.1                0.1                 3.1

                         C2              0.66   8.8   0.8    2.4

  DP3 In     C2    0.66   8.8   0.8    2.4

  DP3 Out        C2                          0.66             8.8               0.0                 1.1

                         C3              1.36  11.8   0.4    3.1

  DP4  C2, C3    2.02  11.8   0.4    4.2

                         C4              0.64    8.8   0.2    1.6

  DP5     C4    0.64    8.8   0.2    1.6

                         C1    4.07   13.1   4.1  12.5

  DP6 In     C1   4.07   13.1   4.1  12.5

  DP6 Out         C1                        4.07             13.1              0.1                 6.1

                         C5   1.61   10.2   0.5    3.9

  DP7 C1, C5   5.69   13.1   0.6  10.0

                         B1   2.36   14.4   0.7    5.0

  DP8     B1   2.36   14.4   0.7    5.0

                         B2   9.23   11.8   3.4   21.7

                       OS C  49.12   23.0  16.9   89.9

  DP9 B1, B2, OS C  60.72   23.7  19.7 108.3
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WATER QUALITY BASIN NOTES

THE FULL SPECTRUM SAND FILTER BASINS A1, B1, AND C1 SHALL BE ESTABLISHED IN
THE FIELD BY THE PROJECT ENGINEER AT OR ABOVE THE CALCULATED REQUIRED
VOLUME.
THE FULL SPECTRUM SAND FILTER BASINS SHALL BE FIELD SURVEYED FOR AS-BUILT
CONDITIONS AND APPROVED BY THE PROJECT ENGINEER AS BEING
CONSTRUCTED IN SUBSTANTIAL COMPLIANCE WITH APPROVED DETAILS FOR
CONSTRUCTION.
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Final Drainage Report
 Sanctuary of Peace Filing No. 1

    Project No. 61087        

PURPOSE

This is the Final Drainage Report is for the  Sanctuary of Peace Residential  Community
PUD Development and Preliminary Plan, and the Final Plat of Sanctuary of Peace Filing
No. 1.  The purpose of this  Final Drainage Report is to identify on-site and off-site drainage
patterns, storm sewer, culvert and inlet locations, areas tributary to the site and to safely
route developed storm water to adequate outfalls.

SUMMARY OF DATA

• Black Squirrel Creek Drainage Basin Planning Study – URS Consultants – January,
1989

• Smith Creek Drainage Basin Planning Study – JR Engineering – August, 2002

• Drainage Letter for Benet Hill Monastery/Ministry Center – Bradley B. Bean, PE –
August 17, 2007

• City of Colorado Springs “Drainage Criteria Manual, Volume 1”, May, 2014.

• City of Colorado Springs and El Paso County “Drainage Criteria Manual, Volume 2”
May, 2014. 

• Soil  Survey for  El  Paso  County,  Colorado,  U.S.  Department  of  Agriculture,  Soil
Conservation Service.

• “Flood  Insurance Studies  for  Colorado  Springs  and El  Paso  County,  Colorado”,
prepared by the Federal Emergency Management Agency (FEMA), December 7,
2018. 
                                                     

Except  for  the  previously  mentioned  drainage  reports,  no  other  drainage  reports  were
reviewed during the course of preparing this drainage report.

GENERAL LOCATION & DESCRIPTION
   
The  Sanctuary of  Peace Residential  Community contains 49.58+/-  acres of  land.   Said
Community is situate in South Half of Section 27, Township 11 South, Range 66 West of
the 6th Principal Meridian within the County of El Paso, and the State of Colorado.  The El
Paso County Assessor Schedule Number is 7103001034 for the parcel of land and the
address is 15760 State Highway 83.
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The Sanctuary of Peace Residential Community is bounded on the east by State Highway
83, on the north by Benet Lane, on the west by Black Forest Park subdivision, and on the
south by 10 & 20+/- acres parcels of un-platted land.    

The Sanctuary of Peace Residential Community is located in two Major Drainage Basins
and they are Black Squirrel Creek and Smith Creek of which are both Fee Basins. 
 

FLOODPLAIN STATMENT

The Sanctuary of Peace Residential Community is not located in a designated floodplain as
denoted on the Flood Insurance Rate Map (FIRM), map number 08041C0295G, effective
date December 7, 2018.   The FIRM is included in the Appendix for readers reference.  

SOILS 

The SCS Soils Map describes the soils as consisting of Kettle gravelly loamy sand (map
unit 41), which is Hydrologic group “B”.  A soils Map and soils information is included for
readers reference.  

PROPOSED DEVELOPMENT

The proposed PUD Development  Plan Preliminary Plan is composed of  27 Lots and 6
Tracts with drives, parking, landscaping, and three (3) Water Quality Sand Filter Basins.
The proposed development is composed of 27 lots, clustered on 2.93 acres with 0.77 acres
of  paved  roads,  totaling  3.70  acres  which  is  to  be  developed  out  of  the  parcel's  total
acreage of 49.58 acres.  This Final Drainage report assumes a developed state for the
entire development.  

DRAINAGE CRITERIA

This Final Drainage Report for the  Sanctuary of Peace Residential Community has been
prepared according to the report guidelines presented in the   El Paso County Drainage
Criteria Manual (DCM).   The County has also adopted portions of the City of Colorado
Springs Drainage Criteria Volumes 1 and 2, especially concerning the calculation rainfall
runoff rates.  The hydrologic analysis is based on a collection of data from the DCM, the
NRCS Web Soil Survey, topographic mapping and  property boundary information provided
by Polaris Land Surveying, Inc. and proposed plan layout, grading, and drainage system
layout developed by M.V.E., Inc.  All proposed drainage facilities are approximate in size
and may vary with actual layout and design.

For this final  drainage report  the Rational Method as described in the  City of Colorado
Springs Drainage Criteria Manual has been used for all Storm Runoff calculations, as the
development and all sub-basins are less than 130 acres in area.  “Colorado Springs Rainfall
Intensity Duration Frequency” curves, Figure 6-5 in the DCM, was used to obtain the design
rainfall values; a copy is included in the Appendix.  The “Overland (Initial) Flow Equation”
(Eq. 6-8) in the DCM, and Manning's equation with estimated depths were used in time of
concentration  calculations.   “Runoff  Coefficients  for  Rational  Method”,  Table  6-6  in  the
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DCM,  was  utilized  as  a  guide  in  estimating  runoff  coefficient  and  Percent  Impervious
values; a copy is included in the  Appendix.  Peak runoff discharges were calculated for
each drainage sub-basin for both the 5-year storm event and the 100-year storm event with
the Rational Method formula, (Eq. 6-5) in the DCM.

DRAINAGE CHARACTERISTICS AND EXISTING DRAINAGE FACILITIES

The Development Plan for this site is proposing a clustered residential  community,  with
drives, parking, landscaping, and three (3) Water Quality Sand Filter Basins.  The site site
of 49.58 acres, will have 27 Lots clustered on 3.90 acres with drives, parking, and existing
trees & vegetation.  The remainder of lands will be undisturbed except for placement of the
Onsite Wastewater Treatment Systems (OWTS) and the placement of the three (3) Water
Quality Basins.

The following descriptions describe how the existing and developed storm water flows are
and will  be handled.  This Final Drainage Report for the PUD Development,  Preliminary
Plan  and Final  Plat  submittal  is  hereby provided  for  the  proposed  Development.   The
existing  and  proposed  Drainage  Maps  have  been  included  in  this  report  showing  the
improvements on the Sanctuary of Peace Residential Community for the readers reference.

Hydraulic Grade Line calculations are required, but will be provided with the construction
drawings.

EXISTING DRAINAGE BASIN DESCRIPTIONS

An Existing  Drainage Map is  included for  readers reference and an analysis  has been
included  in  the  report.   The site  is  within  two  Major  Drainage  Basins  split  by  a  ridge
traversing the site from north to south near the middle of the site.  The Black Squirrel Major
Basin composes the eastern portion of  the site and contains 19.73  acres.   The Smith
Creek Basin composes the western portion of the site and contains 29.85 acres.

The off-site drainage Basins OS A, OS B, and OS C storm water flows are calculated as
existing flows and will remain as existing as there is no proposed development in these off-
site Basins proposed by this plan.

Refer to he included Existing Drainage Map for direction and quantity of these existing
storm water flows.    

DEVELOPED DRAINAGE BASIN DESCRIPTIONS

A Proposed Drainage Map is included for  readers reference and an analysis  has been
included in the report.  The 49.58 acre site has been split into nine (9) on-site Drainage
Basins with 7 of these Drainage Basins being located in the Black Squirrel Major Basin and
2 of these Drainage Basins being located in the Smith Creek Major Basin.  The off-site
Drainage  Basins number three (3) with one (1) of these Drainage Basins being located in
the Black Squirrel Major Basin and two (2) of these Drainage Basins being located in the
Smith Creek Major Basin. 
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The clustered residential community portion to be developed of 3.90 acres is a very small
portion of the total site and includes five (5) on site drainage basins.     

The off-site drainage Basins OS A, OS B, and OS C storm water flows are not changed
from their existing characteristics and do not  affect  our site as delineated in the above
Existing  Drainage Basin Descriptions.

Design Point P1 has existing storm water flows from drainage Basins OS A, OSB, & A2 and
will flow overland & under Benet Lane continuing overland and exiting the Subdivision at
the west side close to the southwest corner at a rate of Q5 = 34.8 cfs and  Q100 = 230.2
cfs as it has historically done.

Design Point PP2 has proposed storm water flows from Drainage Basin A1 and will flow
overland across the private drive and overland through 8 lots to the proposed Full Spectrum
Sand Filter Basin (FSSFB) - A1 at DP2.  Storm Drainage flows will be treated and released
at a rate of Q5 = 0.1 cfs and  Q100 = 3.1 cfs from the FSSFB - A1. The capacity of said
FSSFB - A1 will  be not less than 5,991+/- cubic feet (CF) to accept the required Water
Quality Capture Volume for the developed  Drainage Basin A1.  Excess flows above the
Water  Quality  Capture  Volume  requirement  will  over  flow  to  a  proposed  22'  wide
emergency spillway from the pond.  These flows will pass through a 20' wide & 1' deep
concrete  weir  onto  a  rip  rap  emergency  spillway.   These  flows  combine  on  site  with
Drainage Basin OS A, OS B, & A2 as shown on the included Proposed Drainage Map
(Detail) for readers reference.  The combined rate of flow is Q5 = 34.8 cfs and Q100 =
229.9 cfs and exit the site at Design Point DP1.

Design Point DP3 has proposed storm water flows from Drainage Basin C2 and will flow
overland across the private  driveway and overland through 3 lots  to  the proposed Full
Spectrum Sand Filter Basin (FSSFB) - C2 at DP3.  Storm Drainage flows will be treated
and released at a rate of  Q5 = 0.0 cfs and  Q100 = 1.1 cfs from the FSSFB - C2. The
capacity of said FSSFB - C2 will  be not less than 1,783+/- cubic feet (CF) to accept the
required Water Quality Capture Volume for the developed  Drainage Basin C2.  Excess
flows above the Water Quality Capture Volume requirement will over flow to a proposed 12'
wide emergency spillway from the pond.  These flows will  pass through a 10' wide & 1'
deep concrete weir onto a rip rap emergency spillway.  These flows combine on site with
Drainage Basin C3 as shown on the included Proposed Drainage Map (Detail) for readers
reference.  The combined rate of flow is Q5 = 0.4 cfs and Q100 = 4.2 cfs and exit the site at
Design Point DP4.

Design Point DP5 has proposed storm water flows from Drainage Basin C4 and will flow
overland exiting the subdivision along the southern boundary line at a rate of  Q5 = 0.2 cfs
and  Q100 = 1.6 cfs.   This area remains in its existing state of forested land.   

Design Point DP6 has proposed storm water flows from Drainage Basin C1 and will flow
overland & through 8 lots, under the private drive via an 18“ RC Pipe ccombining with the
overland flow through 5 lots to the proposed Full Spectrum Sand Filter Basin (FSSFB) - C1
at PP6.  Storm Drainage flows will be treated and released at a rate of  Q5 = 0.1 cfs and
Q100 = 6.1 cfs from the FSSFB - C1. The capacity of said FSSFB - C1 will be not less than
10,563+/- cubic feet  (CF) to accept  the required Water Quality Capture Volume for the
developed  Drainage Basin C1.  Excess flows above the Water Quality Capture Volume
requirement  will  over  flow to  a  proposed  26'  wide  emergency  spillway  from the  pond.
These flows will pass through a 24' wide & 1' deep concrete weir onto a rip rap emergency
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spillway.  These flows combine on site with Drainage Basin C5 as shown on the included
Proposed Drainage Map (Detail) for readers reference.  The combined rate of flow is Q5 =
0.6 cfs and Q100 = 10.0 cfs and will exit the site at Design Point DP7.

Design Point DP8 has proposed storm water flows from Drainage Basin B1 and will flow
overland to Benet Lane (private drive)and cross under said drive via an 18” RC Pipe into
Basin B2.  This area remains in its existing state of forested land.   The rate of flow is Q5 =
0.6 cfs and Q100 = 10.0 cfs and exits at Design Point PP8.

Design Point PP9 has proposed storm water flows from Drainage Basin OS C and will flow
overland to Benet Lane (private drive) and under Benet Lane via existing culverts.  These
storm water flows will  combine with DP8 and overland flows from Basin B2.  This area
remains in its existing state of forested land.  The rate of flow is Q5 = 24.9 cfs and Q100 =
137.2 cfs and exits the site along its southerly boundary designated as Point of Interest
DP9.

WATER QUALITY    

The Urban Drainage and Flood Control District provides criteria for design of a water quality
pond as part of the Sand Filter design guidelines.  This criteria specifies that this type of
water quality pond shall be drained over a 12-hour period.  The relief (grade change) of  the
natural gullies will allow the Water Quality Sand Filter Basin treated storm waters and storm
waters to discharge at same grade.   
       
The Full Spectrum Sand Filter Basins ( are to be located on the southern and western side
of the clustered housing will be constructed to collect the runoff from the developed portion
of the site and treat & reduce the discharges from the site to existing levels.    The Full
Spectrum  Sand  Filter  Basins  will  be  constructed  in  accordance  with  El  Paso  County
drainage criteria as supplemented by the accepted Urban Drainage Criteria, procedures,
and methods.   They will  be  owned  and maintained  by  the Sanctuary  of  Peace  Home
Owners Association.  These Full Spectrum Sand Filter Basins will be sited and located in
the field by the Project Engineer to allow the designs to blend with the environment and limit
unnecessary disturbance of  land,  trees, and vegetation.   Once the Full  Spectrum Sand
Filter  Basins  are  constructed,  As-  Built  surveys  will  be  conducted  and  a  Substantial
Compliance letter for the construction of them will be prepared by the Project Engineer.   

EROSION CONTROL

During future construction, best management practices (BMP's) for erosion control will be
employed based on the previously referenced El Paso County Drainage Criteria Manual
Volume 1 & 2 and the approved Erosion Control Plan to minimize erosion from the site.
The BMP's will  remain in place until the site is stabilized with the new hard surfacing or
landscape seeding, planting and cover materials.  Also, BMP's will be utilized as deemed
necessary by the contractor, engineer, owner, or County inspector and are not limited to the
measures described on the Erosion Control Plan.
 

WATER QUALITY ENHANCEMENT BEST MANAGEMENT PRACTICES
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This  development  will  utilize  the  three  (3)  Full  Spectrum  Sand  Filter  Basins   to  be
constructed.  The Basins have been adequately sized for this purpose.  Other drainage
facilities in this project consist of two (2) - 18 “ RC Pipes at proposed locations  under the
new  private  drive.   These  facilities  will  be  private  and  will  be  maintained  by  the
development's  homeowners  association.   A  Grading  and  Erosion  Control  Plan  for  the
construction  of  the  site  has  been  prepared  in  accordance  with  the  provisions  of  the
County's Engineering Criteria Manual in conjunction with the private drive plan & profile
design drawings.  Placement of construction storm water BMP's will as required by the plan
will limit soil erosion and deposition by storm water flowing over the site.

The El Paso County Engineering Criteria Manual (Appendix I, Section I.7.2 ) requires the
consideration  of  a  “Four  Step  Process  for  receiving  water  protection  that  focuses  on
reducing runoff  volumes,  treating  the water  quality  capture  volume (WQCV),  stabilizing
drainage-ways, and implementing long term source controls”.  The Four Step Process is
incorporated in this project and the elements are discussed below. 
 

1) Runoff Reduction Practices are employed in this project.  Impervious surfaces have
been reduced as much as practically  possible.   A significant  portion of  the site,
45.88 acres, which is 92%  will remain as pervious well treed open space.

2) There are no drainage paths on the site that are required to be stabilized as  the
they are well vegetated with no visual erosion. The Water Quality Detention Water
Quality  Basins will  intercept  flows from developed areas.   Additionally,  all  inflow
points will be stabilized by re-vegetation as incoming flows are not erosive.

3) The project contains no potentially hazardous uses. All developed areas drain into a
proposed a Water Quality Capture Volume (WQCV) BMP.

4) The  site  is  residential  in  nature  and  contains  no  storage  of  potentially  harmful
substances or use of  potentially  harmful  substances.   No Site Specific  or  Other
Source Control BMP's are required.

The  following  cost  opinion  is  for  the  construction  of  the  required  private  storm  water
appurtenances. There are no public storm water facilities required.

DRAINAGE FACILITIES CONSTRUCTION COST ESTIMATE

Opinion of Costs – Private Storm Water Facilities 

•     73 Lf 18” RC Pipe @ $   65 per Lf = $ 4,745
•       4 Ea 18” RC Flared End @ $ 390 per Ea =    1,560
•       4 Tn Type VL Rip-Rap @ $   80 per Tn =       320
• 1187 Cy Sand Filter Basin Constr. @ $   20 per Cy =  23,740
•       3 Ea Sand Filter Basin Spillway @ $2003 per Ea =    6,009 
•       3 Ea Sand Filter Basin Outlet Str. @ $1480 per Ea =    4,440   

                                                             Grand Total                 = $40,814 
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DRAINAGE, BRIDGE, AND SURCHARGE FEES

The Sanctuary of Peace Residential Community contains 49.58 acres of land.  The Board
of County Commissioners, County of El Paso, State of Colorado Resolution No. 99-383
allows the drainage basin fee to be based on impervious acreage.  Black Squirrel Creek
Basin  contains  1.55  acres  and  Smith  Creek  Basin  contains  0.67  acres  of  developed
impervious acreage.

The resolution also allows a fee reduction of 25% for those portions of the development that
consist entirely of 2.5 acre and larger lots.  The Sanctuary of Peace Residential Community
has clustered lots of below the 2.5 acre limit and therefore does not qualify. 

FEE CALCULATION (2020 Fees)

Black Squirrel Drainage Basin

Drainage Fee   $8,664 / Impervious Acre @ 1.55 Acres      =  $ 13,429.20

Bridge Fee  $545 / Impervious Acre @ 1.55 Acres              =   $     844.75

Smith Creek Drainage Basin

Drainage Fee   $7,780 / Impervious Acre @ 0.67 Acres      =  $   5,212.60

Bridge Fee   $1,044 / Impervious Acre @ 0.67 Acres           =  $     699.48 

                                                                               Grand Total Fees        =  $ 20,186.03

                                            
CONCLUSION

The proposed site improvements will direct, control, and treat storm drainage runoff.  The
downstream drainage facilities will  accept the proposed flows as described in this report.
The proposed development of  said  Sanctuary of Peace Residential Community will  not
negatively impact the adjacent properties and down stream drainage facilities.

Z:\61087\Documents\Reports\61087 SOP Final Drainage Report-full.odt
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Appendices

1   General Maps and Supporting Data

Vicinity Map
Portion of Flood Insurance Rate Map
Soil Type map and Tables
Official Soil Series Descriptions
Hydrologic Soil Group Map and Tables
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WATER QUALITY BASIN NOTES

THE FULL SPECTRUM SAND FILTER BASINS A1, B1, AND C1 SHALL BE ESTABLISHED IN
THE FIELD BY THE PROJECT ENGINEER AT OR ABOVE THE CALCULATED REQUIRED
VOLUME.
THE FULL SPECTRUM SAND FILTER BASINS SHALL BE FIELD SURVEYED FOR AS-BUILT
CONDITIONS AND APPROVED BY THE PROJECT ENGINEER AS BEING
CONSTRUCTED IN SUBSTANTIAL COMPLIANCE WITH APPROVED DETAILS FOR
CONSTRUCTION.
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