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DRAINAGE STATEMENT

Engineer's Statement:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by the County for drainage reports and said report is in conformity with the
master plan of the drainage basin. I@qggm”;csponmbmty for liability caused by negligent acts,
erTors or omissions on my part in :
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Developer's Statement: """*'anuﬂ\“‘

I, the developer have read and will comply with all of the requirements specified in this drainage
report and pfan.
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Date

El Paso County's Statement

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

Approved

Jennifer Irvine, P.E. o By: Elizabeth Nijkamp
County Engineer / ECM Administrator Date: 12/11/2019

Date

El Paso County Planning & Community Development

Conditions:




L. INTRODUCTION
A. Property Location and Description

National Mill Dog Rescue is planning to construct a 3,000 square-foot building addition
to the existing canine rescue and veterinary clinic at 5325 J.D. Johnson Road in eastern
El Paso County. The National Mill Dog Rescue property is an unplatted 160-acre parcel
(El Paso County Assessor’s Parcel No. 33000-00-172) located at the southeast corner of
J.D. Johnson Road and Garrett Road. The property is described as the Northwest Quarter
of Section 22, Township 13S, Range 63W of the 6™ P.M., El Paso County, Colorado.

The site is zoned Agricultural (A-35). The site adjoins unplatted agricultural and rural
residential properties on all sides, and the main channel of Black Squirrel Creek flows
southeasterly across the north side of the property.

The proposed Site Development Plan consists of a new 3,000 square-foot addition on the
northeast side of the existing clinic building, along with associated gravel parking and
site improvements. Access will continue to be provided by the existing private access
drive connection to J.D. Johnson Road along the west boundary of the site.

The total disturbed area associated with this project is approximately 0.7 acres, which
includes both the currently proposed building addition and previous site disturbance
during construction of building improvements in 2017.

Water quality facilities are not required as this site meets an exclusion listed in the
revised ECM. Section 1.7.1.B.5 of the ECM identifies agricultural lands as excluded sites
under the following definition: “A single-family residential lot, or agricultural zoned
lands, greater than or equal to 2.5 acres in size per dwelling and having a total lot
impervious area of less than 10 percent.” The National Mill Dog Rescue site is a 160-
acre property zoned A-35, and the developed area in the northwest corner of the property
comprises an impervious area of less than 2 percent of the property.

B. Scope

In support of the Site Development Plan submittal to El Paso County, this report is
intended to meet the requirements of a Drainage Letter Report in accordance with El Paso
County drainage criteria. This report will provide a summary of site drainage issues
impacting the proposed development. The report is based on the guidelines and criteria
presented in the City of Colorado Springs and El Paso County “Drainage Criteria
Manual.”

C. References

City of Colorado Springs & El Paso County “Drainage Criteria Manual, Volumes 1 and 2,”
revised May, 2014.
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El Paso County “Engineering Criteria Manual,” December 13, 2016.
FEMA, Flood Insurance Rate Map (FIRM) Number 08041C0590G, December 7, 2018.
II. EXISTING AND PROPOSED DRAINAGE CONDITIONS

As shown on the enclosed Historic Drainage Plan (Sheet EX1), the site has been
delineated as a single on-site drainage basin flowing southeasterly across the property.
The existing site topography within Basin A generally slopes downward to the southeast
with grades in the range of 1-2 percent.

According to the Natural Resources Conservation Service (NRCS) Soil Survey for this
site, on-site soils in the developed part of the site are comprised of “Truckton sandy
loam” soils, and these somewhat excessively drained soils are classified as hydrologic
soils group “A” (high infiltration rate; see Appendix A). The soils along the Black
Squirrel Creek channel are comprised of “Ellicott loamy coarse sand” soils, which are
also classified as hydrologic soils group “A.”

Historic Basin A sheet flows southeasterly towards Design Point #1 at the southeast
corner of the site, ultimately flowing southeasterly to the main channel of Black Squirrel
Creek. Historic peak flows at Design Point #1 are calculated as Qs= 16.7 cfs and Q100=
122.6 cfs.

As shown on the enclosed Drainage Plans (Figures EX1 and D1), the developed site is
limited to a small area in the northwest part of the overall 160-acre property. The
existing site development within Basin A consists of several building structures with
gravel access drives and parking areas. With the existing site development and proposed
building addition, developed peak flows at Design Point #1 are calculated as Qs=17.6
cfs and Q100 = 123.9 cfs, representing a negligible developed drainage impact in
comparison to the flow in the main channel of Black Squirrel Creek. The proposed site
development will have a negligible drainage impact on adjacent properties.

Vegetated buffer strips will be maintained between the developed area of the site and the
existing drainage channel, and the contractor will be required to implement standard best
management practices for erosion control during construction. Runoff from developed
areas of the site will flow over great amounts of pasture and open space areas that will
encourage stormwater infiltration before reaching existing drainage channels or exiting
the property.

Hydrologic calculations for the site are detailed in the attached spreadsheets (Appendix
A), and peak flows are identified on Figure EX1 (Appendix A).
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III. DRAINAGE PLANNING FOUR STEP PROCESS

El Paso County Drainage Criteria require drainage planning to include a Four Step
Process for receiving water protection that focuses on reducing runoff volumes, treating
the water quality capture volume (WQCYV), stabilizing drainageways, and implementing
long-term source controls. The Four Step Process has been implemented as follows in
the planning of this project:

Step 1: Employ Runoff Reduction Practices
e Minimize Impacts: The proposed site development consists of a 3,000 square-
foot building addition on a 160-acre property. The minimal increase in
impervious area will have a negligible developed drainage impact.

Step 2: Stabilize Drainageways
e No direct impacts are proposed to the existing Black Squirrel Creek channel
flowing across the north side of the property. Vegetated buffer strips will be
maintained between the developed site area and the existing channel.

Step 3: Provide Water Quality Capture Volume (WQCV)
e This site is excluded from the Water Quality BMP requirement based on being a
160-acre agricultural-zoned property with minimal impervious area.

Step 4: Consider Need for Industrial and Commercial BMPs
e The Owner shall maintain proper housekeeping practices and spill containment
procedures.

IV. FLOODPLAIN IMPACTS

Floodplain limits in vicinity of this site are delineated in the applicable Flood Insurance
Rate Map, FIRM Panel No. 08041C0590G dated December 7, 2018 (FIRM exhibit
enclosed in Appendix A). While the 100-year floodplain along Black Squirrel Creek
flows southeasterly across the north side of the property, the developed part of the site is
not impacted by the delineated 100-year FEMA floodplain.

V. STORMWATER DETENTION AND WATER QUALITY

As previously discussed, this site is excluded from the Water Quality BMP requirement
based on being a 160-acre agricultural-zoned property with minimal impervious area.

VI. DRAINAGE BASIN FEES

The site lies within the Hook and Line Ranch and Geick Ranch Drainage Basins. There
is no subdivision platting proposed at this time, and according to the published table of
“El Paso County Drainage Fees,” these basins are not subject to drainage or bridge fees.
As such, no drainage or bridge fees are required.
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VII. SUMMARY

The developed drainage patterns associated with the proposed National Mill Dog Rescue
Building Addition project at 5325 J.D. Johnson Road will remain generally consistent
with historic conditions. There is no requirement for permanent stormwater quality
measures as this site is excluded from the Water Quality BMP requirement based on
being a 160-acre agricultural-zoned property with minimal impervious area. The
proposed site development will have a negligible drainage impact on downstream and
surrounding properties.
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APPENDIX A

DRAINAGE CALCULATIONS & EXHIBITS



Hydrologic Soil Group—EI Paso County Area, Colorado
(National Mill Dog Rescue)

380 54'45"N - - 38° 54'45"N

E Garrett'Rd

o
15
=
o
(7}
c
<
o]
-
(=]
-

3 1’ JI i

M@g@ may/inetdbevalidiatithisiscalle”

548400 548500 548600 548700

Map Scale: 1:5,970 if printed on A portrait (8.5" x 11") sheet.
0 50 100 200 300

104° 26'36"W

Feet
0 250 500 1000 1500
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84

Natural Resources Web Soil Survey 7/29/2019
Conservation Service National Cooperative Soil Survey Page 1 of 4

k2
¢




¥ Jo Z obed
6102/62/.

Aaning |10S aAneladoo) jeuoneN
AaAIng |10S gapA

991A19G UOIJBAIISUOD
$921N0SaY [einjeN

|——==

vas

‘Juapine aq Aew salepunog jiun dew jo Bumiys

Joujw awos ‘nsai e sy ‘sdew asay} uo pake|dsip Aiabew
punoubyoeq ay} wouy siayip Ajlgeqoid pazibip pue pa|idwod
aJam saul| [10S ay} yaiym uo dew aseq Jayjo Jo ojoydoypo ay|

610Z ‘92
AeN—gL0og ‘g dog  :paydeibojoyd aiam sabew jeuse (s)areq

18b.e| 10 000°0S: 1L
so|eos dew Joj (smoje aoeds se) pajage| aJe sjun dew [10S

‘ejeq eauy Aoning
:ealy AaAng |10S

8102 ‘0l das ‘9 uoisiop
opelojo) ‘ealy Ajuno) osed |3

‘MOJaq pajsl| (S)alep UOISIOA ay) JO
se ejep paied SOUN-YASN 8y} Woy pajesausb sijonpoud siyL

‘palinbal aJe BaJe 10 9oUB)SIp JO SUOIe|ND|eD d)eindoe

alow JI pasn aqg p|noys ‘uoioafoid o1uod eale-jenbas siaq|y

2y} se yons ‘eale saniasald jey) uonosfoid v “eale pue aouelsip
suolsIp 1ng adeys pue uonoalip santasald yoiym ‘uonosfosd
J0}ROIBIN g9/ BU} UO paseq ale AaAINg |I0S gapA Y} woly sdey

(298€:9Sd3) J0jedso gOM  Wa)sAg 8jeulpioo)
TdN AsAng [10S gapA
90IAIBS UOIBAISSUOY)) S82IN0SaY |ednjeN :depy Jo 89in0S

‘sjuswainseaw
deuw Joj }199ys dew yoea uo 9|eas Jeq ay} uo Aja1 ases|d

‘8|e0S
pa|iejep alow e Je UMOYS Usaq dABY P|noo jey) s|ios Buiseljuod
JO seale ||ews 8y} Moys jou op sdew ay] ‘jusweoeld aul|

[1os jo Aoeunooe pue Buiddew jo |iejep 8y} jo Buipuejsiepunsiw
asneo ueo Buiddew jo 8|eos 8y} puokeq sdew Jo Juswabiejug

"9]B0S SIy} e pijeA aq jou Aew depy |10S Buiutep

‘000've:L
1e paddew ajem |QV JNoA asudwod jey) skeAins |10s 8y

NOILVINYOZNI dVIN

punoibyoeg

Aydeibojoyd |eusy

Speoy |eo0]
speoy Jolepy
s8N0y SN
sAemybiH ajeisialu| o
siley LR

uonepodsues)

S|eue) pue sweansg
sainjead 19)ep\

8|ge|ieAe Jou Jo pajel JoN (]
d
asn

Ooo

ag H
g |

av @
vy O

sjulod Buney 1o

a|ge|leAe jou Jo pajes joN  #

a =

ao e
0w

alg -

g e

an

v oo

seul buney jlog

siqejiere jou Jo pajesioN  []
a [

ao [

o [

as [

a [

av [

v [

suobAjod Buney |i10s
s|ilog
(J0V) 1s8181u] J0 BBIY
(10V) 3s@193u] Jo eRIY

aN3O31 dVIN

opeJojo)

(snasay Boq |1 [euoneN)
‘ealy Ajuno) osed |3—dnolo) j10S 2160j0ipAH




Hydrologic Soil Group—EI Paso County Area, Colorado

National Mill Dog Rescue

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 |A 0.2 0.1%
to 9 percent slopes

28 Ellicott loamy coarse A 44.6 29.2%
sand, 0 to 5 percent
slopes

96 Truckton sandy loam, 0 |A 97.3 63.8%
to 3 percent slopes

101 Ustic Torrifluvents, B 10.5 6.9%
loamy

Totals for Area of Interest 152.6 100.0%

USDA

=
|

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

7/29/2019

Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado National Mill Dog Rescue

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 7/29/2019

=== Conservation Service National Cooperative Soil Survey Page 4 of 4



Chapter 6 Hydrology

Table 6-6. Runoff Coefficientsfor Rational M ethod
(Source: UDFCD 2001)

Runoff Coefficients

Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year

HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D

Business

Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 095 | o9 || 09

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 [070]1 | 074
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 | [oo8]] o1s 0.15 0.25 0.25 0.37 0.30 0.44 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is afunction of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirica value that resultsin reasonable and acceptable peak flow cal culations.

For urban areas, the time of concentration (t;) consists of an initia time or overland flow time (t;) plusthe
travel time (t;) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (t;) plus the time of travel ina
concentrated form, such asa swale or drainageway. The travel portion (t;) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfal, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban aress.

May 2014 City of Colorado Springs 6-17
Drainage CriteriaManual, Volume 1



Hydrology Chapter 6

t.=t +t, (Eq. 6-7)

Where:
t. = time of concentration (min)
t; = overland (initid) flow time (min)
t, = travel timein the ditch, channel, gutter, storm sewer, etc. (min)

3.21 Overland (Initial) Flow Time

The overland flow time, t;, may be cal culated using Equation 6-8.

0.395(1.1-C WL
{ =
1 S0.33
Where:

(Eq. 6-8)

overland (initial) flow time (min)

runoff coefficient for 5-year frequency (see Table 6-6)

= length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)

S = average basin slope (ft/ft)

t
Cs
L

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

3.2.2 Trave Time

For catchments with overland and channédlized flow, the time of concentration needs to be considered in
combination with the travel time, t;, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, t;, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

V=c,8,”° (Eq. 6-9)
Where:
V = velocity (ft/s)
C, = conveyance coefficient (from Table 6-7)
Sy = watercourse slope (ft/ft)
6-18 City of Colorado Springs May 2014
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Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Typeof Land Surface C,
Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

Thetravel timeiscalculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

Thetime of concentration (t.) is then the sum of the overland flow time (t;) and the travel time (t;) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration cal culated using Equation
6-10. Thefirst design point is defined as the point where runoff first enters the storm sewer system.

L
t =——+10 Eqg. 6-10
- =180 (Eq )

Where;

t. = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was devel oped using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in alesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.24 Minimum Time of Concentration

If the calculationsresult in at, of lessthan 10 minutes for undeveloped conditions, it is recommended that
aminimum value of 10 minutes be used. The minimum t; for urbanized areasis 5 minutes.

3.25 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration isafunction of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs 6-19
Drainage CriteriaManual, Volume 1



Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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FILING LIMITS
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EXISTING CONTOUR
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ORIGINAL SCALE: 1"=30" (24"x 36" SHEET)
CONTOUR INTERVAL = 1’

GENERAL DRAINAGE NOTES:

1. BUILDERS SHALL PROVIDE POSITIVE DRAINAGE AWAY FROM
STRUCTURES AND ACCOUNT FOR POTENTIAL CROSS—LOT
DRAINAGE IMPACTS WITHIN SITE.

2. BUILDERS AND PROPERTY OWNERS SHALL IMPLEMENT &
MAINTAIN EROSION CONTROL BEST MANAGEMENT PRACTICES
FOR PROTECTION OF DOWNSTREAM PROPERTIES AND

FACILITIES.
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