
 

 
DRAINAGE LETTER FOR ACADEMY GATEWAY SUBDIVISION FILING NO. 1 – 

LOT 1 – PROPOSED 7-ELEVEN 
 

DRAINAGE LETTER 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 El Paso County for drainage reports and said report is in 
conformity with the master plan of the drainage basin. I accept responsibility for any liability 
caused by any negligent acts, errors, or omissions on my part in preparing this report.  
 
 
 
____________________________________                    ____________________ 
Daniel L. Alonzo, Colorado P.E. #37550           Date 
 
DEVELOPER’S STATEMENT: 
I, the developer, have read and will comply with all of the requirements specified in this drainage 
report and plan. 
 
Business Name: _7-Eleven, Inc.___________________ 
 
By:      _Jim Schultz.____________________ 
 
Title:       _Development Project Manager_____ 
 
Address:     _ 5600 S. Quebec Street, Suite 200C__  
 
       Greenwood Village, CO 80111____ 
 
EL PASO COUNTY ONLY: 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El 
Paso County Engineering Criteria Manual and Land Development Code as amended. 
 
____________________________________                    ____________________ 
Jennifer Irvine, P.E.              Date 
County Engineer / ECM Administrator 
 
Conditions: 
 
 
 
 

dsdrice
Text Box
Please provide engineering firm name on this sheet.



 

 

January 1
 
ATTN: E
 P
 Je
            3
 C
 
Re:   L
 D
 

In
 

A. Locati
EES 
of the
at the
Town
the 6t

Lot 1
comm
 

         
 
 
 
 
 

18, 2018 

El Paso Coun
ublic Works
ennifer Irvin
275 Akers D

Colorado Spr

Lot 1 – Acad
Drainage Co

ntroductio

ion 
is pleased to
e Academy G
e northwest c
nship 12 Sou
th Principal M
 is bound by

mercial deve

     AE

S

STRUTHER
ROAD 

nty 
s Departmen
ne, County E
Drive 
rings, CO  

demy Gatew
ompliance L

on 

o provide a d
Gateway Sub
corner of Str
uth, Range 6
Meridian, Ci
y Struthers R
elopment to t

ERIAL  

SITE 

RS 

NORTHGA

nt 
Engineer 

way Subdivi
Letter 

drainage com
bdivision Fil
ruthers Road
67 West, and
ity of Colora

Road to the e
the north (Lo

ATE BLVD 

2 

sion Filing N

mpliance lette
ling No. 1.  

d and Northg
d Section 6, T
ado Springs, 
east, Northga
ot 2), and a r

   
 

No. 1 

er for the pro
This comme

gate Bouleva
Township 12
 County of E
ate Boulevar
regional pon

    VICIN

            

oposed site l
ercial develo
ard that is in 
2 South, Ran
El Paso, Stat
rd to the sou
nd to the wes

NITY MAP 

  

layout for Lo
opment is loc

Section 1, 
nge 66 West 
te of Colorad

uth,  propose
st (Tract C). 

SITE 

ot 1 
cated 

of 
do.  
d 
 

 



 

 

B. Propo
L
S
re
an
w
C
qu
ov
se
d
C
fu
F
M
fo
sy
an
5
d
so
in
si
ov

 
C. Varian
        T
 p

 
H
 

A. Descr
 T
 w
 as
 eq
 
B. Overa

R
in
co
th

osed Develop
Lot 1, which 

truthers Roa
etail building
nd lighting. 

water quality 
Consulting an

uality impro
verall develo
ewer stub co
esign plans. 

Classic Consu
urther in the 
iling No.1, c

Master Study
or Academy 
ystem requir
nd encompa
6.5% imperv
escribed and
outhwesterly
n the supplem
ite perimeter
verall site is

nces 
The redevelop

ertaining to 

Historic Dr

iption of the
The project si
will include a
ssociated dri
qual or less t

all Basin Des
Runoff from t
nlet in the sh
ollected at m
he detention 

pment 
is being dev

ad and North
g with 6 MP
The main ac
servicing th

nd currently 
ovements are
opment desi

onnections pr
These are id

ulting. The o
Preliminary

completed by
y.  Additiona

Gateway Su
red for Lots 
sses 0.85 acr
vious and ge
d analyzed in
y direction. T
mental Drain
r is included
 less than th

pment of Lo
drainage des

rainage 

e Property 
ite is part of 
a new conven
ives, walks, 
than the allo

scription 
the site desig

hared drive a
multiple desig

facility wes

veloped and d
hgate Boulev
PD fuel canop
ccess drives,
he subdivisio

under review
e not require
gn facilities 
rovided to th
dentified as p
overall storm
y/Final Drain
y Classic Co

ally a supplem
ubdivision N
1 and 2. The
res of disturb

enerally follo
n the Master
The site know
nage Letter i

d in Basins D
he allowed ru

ot 1 does not 
sign. 

f an overall c
nience store 
landscaping

owable impe

gned for the 
aisle west of 
gn points, an
t of the site, 

3 

described he
vard. The pro
py, as well a
 storm sewe

on and Lot 1 
w with the E
d for this sit
per Classic 

he Lot as pro
pipe runs 1 &

m design will
nage Report 
onsulting dat
mental docu

No. 1 dated A
e developme
bed area. Th
ows the exist
r Study, whe
wn as Lot 1 
is predomina

D2, D3, D4 a
unoff in the M

require any 

commercial d
retail buildi

g and lighting
rviousness d

interim con
Lot 1.  Per t

nd ultimately
with the exc

erein, is at th
oject include
as associated
er infrastructu
 are being de

El Paso Coun
te as they wi
Consulting. 

ovided by th
& 5 per the D
l be referenc
for Academ
ted March 2

ument titled D
August 11, 2
ent of Lot 1 i
he proposed 
ting drainag
re flows are 
as shown in

ately encomp
and F. The pr
Master Study

y variances a

developmen
ing with 6 M
g. The pervi
design per th

ndition flows
the Master S
y the majorit
ception of th

            

he hard north
es a new con
d drives, wal
ture, and dete
esigned by C
nty. Detentio
ill be provide
Lot 1 will u

he overall dev
Drainage Ma
ced herein an

my Gateway S
017, herein r
Drainage Le
017 further 
includes a 1.
developed s

ge patterns th
 a directed in

n the Drainag
passed by B
roposed runo
y. 

associated wi

nt. The Lot 1 
MPD fuel can

ous area of t
he Master Stu

s north to sou
Study, these 
ty of flows a
he flows that

  

hwest corner
nvenience sto
lks, landscap
ention pond 
Classic 
on and water
ed with the 
utilize storm 
velopment 
ap provided 
nd is detailed
Subdivision 
referred to a

etter Addend
details the st
.31 acre parc
site layout is 
hat were 
n a 
ge Map inclu
asin D, whil
off from the 

ith this proje

developmen
nopy, as wel
the parcel w
udy. 

uth to a prop
flows are 
are directed t
t fall within 

r of 
ore 
ping 
with 

r 

by 
d 

as the 
dum 
torm 
cel 

uded 
le 

ect 

nt 
l as 
ill be 

posed  

to 



 

 

M
dr
d

 
 T
 

A
0
T
M
 

 A
 so
 ch
 co
 ea
 an
 si
 du

 
D
 

A. Refere
 In
 d
  
  
  
  
    
  
 
 T
 C
 L
 U
 
B. Hydro
 R
 m
 fo
  

Master Study
rainage chan
ocument.   

This project d

According to 
8041C0290F

This FIRM pa
Master Study

According to 
oil is Blendo
haracteristic
ompleted by
arth material
nd clayey so
ilty sand was
uring the inv

Drainage D

ences 
nformation a
evelopment:

1.  Pre
     No
     Ma
2.  Dr

        No
     Au

This study ha
Criteria Manu
Land Develop
Urban Storm 

ologic Criter
Runoff was c
method was u
ollowing for

y Basin F. Th
nnel southwe

does not acce

the FEMA F
F the project
anel is inclu

y. 

the Nationa
on Sandy Lo
s of B soils. 

y Vivid Engi
ls underlying

oils. Existing
s encountere
vestigation. 

Design Cri

and data was
: 
eliminary/Fi
o. 1, prepared
arch 2017.  
rainage Lette
o. 1, prepared
ugust 11, 201

as been prepa
ual, Volume
pment Code 
 Drainage C

ria 
alculated pe

used to calcu
rmula was us

hese flows ar
est of the site

ept any offsi

Flood Insura
t site is locat
ded with thi

al Resource C
am, 0 to 3 p
A Geotechn
neering Gro
g the project

g fill compris
ed within the

iteria 

s collected fr

nal Drainage
d by Classic

er Addendum
d by Classic
17.  

ared in confo
s 1 and 2, El
and the Urb

Criteria Man

er the El Paso
ulate runoff f
sed to determ

4 

re directed s
e. Refer to th

ite runoff trib

ance Rate M
ted in an “Ar
s document 

Council Serv
ercent slope

nical Evaluat
oup. Per their
t site consist
sed of poorly
e upper 5 to 

rom the follo

e Report  Fo
 Consulting 

m  For Acade
 Consulting 

ormance wit
l Paso Coun

ban Drainage
nual (USDCM

o County Dr
from the pro
mine the runo

southward an
he Master D

ibutary to Lo

Map (FIRM) C
rea of Minim
for referenc

vice (NRCS)
es, which has
tion Report 
r investigatio
t predominan
y graded san
8-feet of all 

owing report

or Academy 
Engineers  a

emy Gatewa
Engineers  a

th the El Pas
nty Engineeri
e Flood Con
M).  

rainage Crite
oposed devel
off values: 

            

nd ultimately
Drainage Plan

ot 1. 

Community 
mal Flood H
ce and was in

) web soil su
s Hydrologic
date Februar
on it was det
ntly of poorl
nd with silt a
of the borin

ts of the curr

Gateway Su
and Surveyo

ay Subdivisi
and Surveyo

so County D
ing Criteria 

ntrol District 

eria Manual.
lopment, and

  

y to an existi
n attached to

Panel Numb
azard – Zon

ncluded in th

urvey, the on
c Soil Group
ry 6, 2017 w
termined tha
ly graded to 
and gravel, a
ngs advanced

rent surroun

ubdivision Fi
ors, LLC, dat

on Filing  
ors, LLC, dat

rainage 
Manual and 
(UDFCD) 

. The rationa
d the 

ing 
o this 

ber 
ne X.” 
he 

nsite 
p 
was 
at  
silt 

and 
d 

ding 

iling  
ted   

ted   

al 



 

 

 Q
 
 W
  
  
  
  
 
C. Hydra

T
 
T
 
D
 

A. Gener
 R
 T
 o
 n
 ar
 M
 fl
 fl
 fl
 dr
 A
 d
 D
 in
 
B. Basin 

T
fl
in
pr
 
O
 
B

 dr
 ou

Q=CIA 

Where:  
Q  =  
C  =  
I   =  
A =  

aulic Criteria
The pipe hydr

There are no 

Drainage P

ral Concept 
Runoff from t
Type R Inlet 

f the norther
ortheasterly 
re consistent

Master Study
lows are dire
lows are less
lows are dire
rainage patte

All Basins wi
etention will

Drainage Map
nfrastructure

Detail 
The site cons
lows off-site
nterior acces
roposed ons

ON-SITE 

Basin 1 – Ba
rainage.  Ru
utletting a 6

Storm Run
Runoff coe
Storm Inte
Drainage a

a 
raulics will b

major draina

Plan 

the proposed
located at th
rn and northe
direction to 

t with the ap
y and Overlo
ected off-site
s than the Ma
ected off-site
erns; howev
ill be discuss
l be addresse
p depicts the

e.    

ists of three 
e and two bas
ss roadways 
ite basins: 

sin 1 consist
unoff will she
” PVC pipe 

noff, cubic fe
efficient 
ensity, inche
area, acres 

be sized for 

ageways pas

d project gen
he southwest
eastern area 
a proposed 

pproved Mas
t Design on 
e to adjacent
aster Study a
e in a manne
er the flows
sed in greate
ed in the reg
ese condition

on-site drain
sins within L
designed by

ts of 0.07 acr
eet flow tow
on the north

5 

feet per secon

s per hour 

the major (1

ssing through

nerally will s
t corner of L
of the propo
5’ Type R in

ster Study. D
the eastern a

t roadway gu
and a corresp

er that is con
are not expl

er detail belo
gional pond p
ns and the lo

nage basins,
Lot 1 proper
y others. The

res and is co
wards Design
hern face of t

nd (CFS) 

100-year) sto

h the site.  

sheet flow so
Lot 1 in the sh
osed parking
nlet. Both ba

Due to existin
and southern
utters and in
ponding bas

nsistent with 
licitly addres
ow. As ment
per the Mast
ocation of the

 three off-sit
rty limits tha
e following i

omprised of t
n Point 1 at a
the store. Ba

            

orm . 

outhward to 
hared drive 

g lot will dra
asins and dra
ng landscape
n portion of 
frastructure.

sin, whereas 
the Master S
ssed in the  M
tioned, water
ter Study. Th
e proposed L

te drainage b
at encompass
s a descripti

the convenie
a single roof 
asin 1 and ha

  

an existing 
aisle. A port

ain in a 
ainage patter
ed slopes per
Lot 1, some
. The souther
the eastern 

Study 
Master Stud
r quality and
he attached  
Lot 1 storm  

basins that d
s the adjacen
on of the 

ence store ro
f drain locati
as 10-year an

5’ 
tion 

rns 
r the 
 
rn 

dy. 
d 

direct 
nt 

oof 
on 
nd 



 

 

 1
 0

 
B

 p
 p
 D
 h
 ru
 co
 en
 y
 th

 
B

 p
 th
 w
 th
 P
 an
 T
 D
 su
 re
 b

 
O
 
T

 in
 fl
 M
 B
 w
 b

 
B

 si
 S
 O

00-year C-v
.37 CFS and

Basin 2 – Ba
arking area a
ortion of the

Design Point 
as 10-year a
unoff flows o
omparable to
ncompasses 
ear storm.  A
he Master St

Basin 3 – Ba
arking area a
he sidewalk 

which include
he developm
oint 3, and h
nticipated 10

This basin is 
D encompass
uch, the prop
emaining acr
elow.  

OFF-SITE 

The three off-
nfrastructure
lows to the o

Master Study
Boulevard an
with the Mast

asins: 

Basin OS-1 –
ite surroundi
truthers Roa

OS-1 is tribut

alues of 0.90
d 100-year ru

sin 2 consist
and drive ais
e sidewalk be
2 containing

and 100-year
of 0.70 CFS
o Basin D-3 
a larger bas

As such, the 
tudy design p

sin 3 consist
and drive ais
in front conv
es an existin

ment designed
has 10-year a
0-year runof
comparable 

ses a larger b
posed design
reage in the 

f-site drainag
e in a manner
overall devel
y. The other b
nd Struthers  
ter Study an

– Basin OS-1
ing the conv
ad flowline a
tary to Desig

0 and 0.95 re
unoff flows o

ts of 0.14 acr
sle, a portion
eside the con
g a 5’ Type R
r C-values of
 and 100-yea
within the M
in area, 0.35
proposed de
point and it w

ts of 0.45 acr
sles, portion
venience sto

ng 5’ Type R
d and constru
and 100-yea
ff flows of 2.
to Basin D w

basin area, 0.
n provides le
Master Stud

ge basins con
r consistent 
lopment driv
basins will d
Road right-o
d design. Th

1 is 0.22 acr
venience stor
and then dire
gn Point OS-

6 

espectfully; 
of 0.56 CFS

res and is pr
n of landscap
nvenience st
R Inlet. Basi
f 0.85 and 0.
ar runoff flo

Master Study
5 acres, and h
esign provide
will not adve

res and is pr
s of landscap

ore. Runoff w
R Inlet in the 

ucted by oth
ar C-values o
.23 CFS and
within the M
.77 acres, an
ess flow than
dy Basin D is

nvey flows a
with the Ma

ve aisle wher
direct  flows 
of-way per e

he following 

es and inclu
re. These flo
ected southw
-1, and has 1

and anticipa
. 

rimarily com
ping islands,
tore. Runoff 
in 2 is tribut
.90 respectfu

ows of 1.07 C
y. In that Ma
has a design
es less flow 
ersely impac

rimarily com
ping, the fue

will sheet flo
interior acce

hers. Basin 3
of 0.81 and 0
d 100-year ru
Master Study
nd has 6 CFS
n accounted 
s directed of

away from L
aster Study. O
re these flow
via landscap

existing peri
g is a descrip

udes the easte
ows will be  d
ward to existi
10- year and

            

ated 10-year 

mprised of th
, the trash co

f will sheet fl
tary to Desig
ully; and ant
CFS. This ba
aster Study B
n flor of 3 CF

than accoun
ct the existin

mprised of th
el canopy an
ow towards D
ess roadway

3 is tributary 
0.87 respectf
unoff flows o
y. In that Ma
S in the 100 
for in the M

ff-site per fu

Lot 1 propose
One of these

ws were inten
ping toward
imeter slopes
tion of the p

ern landscap
directed off-s
ing infrastru

d 100- year C

  

runoff flow

e northern 
orral and a 
flow towards
gn  Point 2, an
ticipated 10-
asin is 
Basin D-3 
FS in the 100
nted for in 
ng infrastruc

e majority o
nd a portion o
Design Point
y proposed fo

to Design 
fully; and 
of 3.44 CFS
ster Study B
year storm. A

Master Study.
urther detail 

ed storm 
e basins dire
nded per the
s North Gate
s in accordan

proposed off-

ped portion o
site towards 

ucture.   Basi
C-values of 

ws of 

s 
nd 
year 

0 

ture.  

of the 
of 
t 3, 
or 

. 
Basin 

As 
. The 

cts 
e 
e 
nce 

f-site 

of the 

in 
0.31 



 

 

 an
 ru

 
B

 th
 m
 S
 d
 y
 C

 
B

 la
 O
 in
 y
 C
 S

 
T

 pr
 an
 b

 
B

 ac
 w
 co
 v
 an
 B

 
B

 ac
 w
 co
 v
 an
 B

 
 

nd 0.41 resp
unoff flows o

Basin OS-2 –
he site. Thes

master design
tudy, flows 
irected off-s
ear C-values

CFS and 100-

Basin OS-3 –
andscaping a

OS-3. These f
nfrastructure
ear C-values

CFS and 100-
tudy Design

There exists t
roposed stor
nd west of L
elow. 

Basin RW-1 
ccess drive n

with Basin D
onsistent wit
alues of 0.90
nd 100-year 

Basin are 1 C

Basin RW-2 
ccess drive w

with Basin D4
onsistent wit
alues of 0.90
nd 100-year 

Basin are 1 C

pectfully; and
of 0.77 CFS

– Basin OS-2
e proposed g

n.  This area 
from Basin F

site.  Basin O
s of 0.26 and
-year runoff 

– Basin OS-3
and perimete
flow pattern

e.  Basin OS-
s of 0.54 and
-year runoff 

n Point DP-4

two drainage
rm infrastruc
Lot 1. These 

– Basin RW
north of Lot 
2 of the Mas
th design po
0 and 0.95  r
runoff flow

CFS, so the d

– Basin RW
west of Lot 1
4 of the Mas
th design po
0 and 0.95  r
runoff flow

CFS, so the d

d anticipated
. 

2 is 0.28 acr
grades are co
is encompas
F were inten

OS-2 is tribut
d 0.36 respec
f flows of 0.8

3 is 0.03 acr
er sidewalk. 
ns are consist
-2 is tributar
d 0.62 respec
f flows of 0.1
4A at the 5’ T

e basins with
cture by othe
basins are co

W-1 is 0.07 ac
1, within the

ster Study. B
oint DP4A of
respectfully; 
s of 0.57 CF

designed infr

W-2 is 0.05 ac
1, within the
ster Study. B

oint DP4 of th
respectfully; 
s of 0.42 CF

designed infr

7 

d 10-year run

es and inclu
onsistent wit
ssed n Basin
nded to by-p
tary to Desig
ctfully; and a
88 CFS. 

es and inclu
These flows
tent with the
ry to Design 
ctfully; and a
18 CFS. The
Type R Inlet

hin Lot 1 pro
ers that are w
onsistent wi

cres and incl
e property li

Basin RW-1
f the Master 
and anticipa

FS. The 100-
rastructure by

cres and incl
e property lim
Basin RW-2
he Master S
and anticipa

FS. The 100-
rastructure by

noff flows of

udes the south
th and tie to 

n F of the Ma
ass the Pond
gn Point OS
anticipated 1

udes a portion
s will be dire
e Master Stu
Point OS-2,

anticipated 1
ese flows wil
t by others. 

operty limits
within the int
ith the Maste

ludes the sou
imits. This b
is tributary t
Study, and h

ated 10-year
-yr flows per
y others will

ludes the eas
mits. This ba
is tributary t
tudy, and ha
ated 10-year
-yr flows per
y others will

            

f 0.41  CFS a

thern landsca
the existing

aster Study. 
d and are int
-2, and has 1
10-year runo

n of the nort
ected easterly
udy and the p
, and has 10-
10-year runo
ll be tributar

s that convey
terior access
er Study and

uthern half o
basin is gener
to Design Po
has 10-year 
r runoff flow
r the Master 
l not be adve

stern half of
asin is gener
to Design Po
as 10-year an
r runoff flow
r the Master 
l not be adve

  

and 100-yea

aped portion
g grades per t

Per the Mas
ended to be 
10-year and 
off flows of 0

theastern 
y Design Po

proposed  sto
- year and 1
off flows of 0
ry to Master 

y flows towa
s drives north
d are describe

of the interio
rally consist
oint RW-1, 
and 100-yea

ws of 0.37 CF
Study for th

ersely impac

f the interior 
rally consiste
oint RW-2, 
nd 100-year 

ws of 0.28 CF
Study for th

ersely impac

ar 

n of 
the 
ster 

100-
0.45 

oint 
orm 
100-
0.11 

ards 
h 
ed 

or 
tent  

ar C-
FS 
his 
cted. 

ent  

C-
FS 
his 
cted. 



 

 

PROPOSE
BASIN 

1 

2 

3 

OS‐1 

OS‐2 

OS‐3 

RW‐1 

RW‐2 

 
S
 
P
 
E

 se
 
S
 

  
  

 
S
 

  
  

 
S
 

  
  
  
  

 
 
 
 

D  PRO
DESIG

O

O

O

R

R

Stormwate

ermanent wa

El Paso Coun
election base

tep 1: Emplo
The si
achiev
minim

tep 2: Stabil
All sto
infrast
draina

tep 3: Provid
Please
Engin
Count
subdiv
Criter

T

OPOSED 
GN POINT 

1 

2 

3 

OS‐1 

OS‐2 

OS‐3 

RW‐1 

RW‐2 

er Quality 

ater quality w

nty Engineer
ed on a Four

oy Runoff R
ite layout wa
ving site fun

mized and pe

lized Drainag
ormwater co
tructure due
ageways requ

de Water Qu
e refer to the
neers & Surv
ty for further
vision pond 
ria Manual se

TABLE 1 ‐ B

CONTRIBU
BASIN ACR

0.07

0.14

0.45

0.22

0.28

0.03

0.07

0.05

Control P

will be prov

ring Criteria 
r-Step Proce

Reduction Pr
as intentiona

nctionality. A
erimeter land

geways 
ontrol measu
 to site const
uiring stabil

uality Captur
e Final Drain
veyors dated 
r discussion 
provides wa
ection I.7.2.D

8 

BASIN SUM

UTING 
REAGE 

1
C‐

Plan (SWQ

ided by a su

Manual sect
ss. 

actices 
ally design to
As such the li
dscaping is m

ures existing 
traints and c
ization meas

re Volume (W
nage Report 
August 11,2
as to detaile

ater quality s
D. 

MMARY  

10‐YR 
‐VALUE 

1
C

0.90 

0.85 

0.81 

0.31 

0.26 

0.54 

0.90 

0.90 

QCP) 

ubdivision po

tion I.7.2.A 

o minimize h
imits of dist

maximized.

in hard-pipe
client prefere
sures 

WQCV) 
and Addend

2017 previou
ed informatio
satisfying El 

            

100‐YR 
C‐VALUE 

R

0.95 

0.90 

0.87 

0.41 

0.36 

0.62 

0.95 

0.95 

ond designed

details the a

hardscape, w
turbance for 

ed undergrou
ence. Theref

dum by Clas
usly approve
on regarding
Paso Count

  

10‐YR 
RUNOFF 
(CFS) 

R

0.37 

0.70 

2.23 

0.41 

0.45 

0.11 

0.37 

0.28 

d by others. 

appropriate B

while still  
earthwork a

und  
fore, there ar

sic Consultin
ed by El Pas
g how the 
ty Engineerin

100‐YR 
RUNOFF 
(CFS) 

0.56 

1.07 

3.44 

0.77 

0.88 

0.18 

0.57 

0.42 

 

BMP 

are  

re not 

ng  
o  

ng  

dsdrice
Text Box
Please state that permanent WQ and detention is provided in the full-spectrum detention pond in Tract C (per the report you cite) and that it has been designed for detention and EURV.



 

 

S
 

  
  

 
T

 G
 co
 an
 

C
 

 T
 C
 L
 w
 L
 an
 S

 
 Resp
 Entitl
 
  
 
 
 Danie
 Senio

tep 4: Consi
Due to
be in p
place.

The construct
Grading and E
ontrol detail
nd measures

Conclusion

The proposed
Criteria Manu
Land Develop
with the Mast
Lot 1 improv
nd require th
ubdivision F

ectfully subm
lement & En

el Alonzo, P
or Project M

ider Need fo
o the nature 
place to ensu
 Refer to the

tion docume
Erosion Con
s will accom

s to ensure w

ns 

d developme
ual, Volume
pment Code
ter Study. N
ements. It is
hat no additi
Filing No. 1 

mitted, 
ngineering S

P.E. 
Manager 

r Industrial a
of the devel
ure adequate
e Erosion Co

ent plan set s
ntrol Plan, as
mpany the co
water quality 

ent on Lot 1 i
s 1 and 2, El
. This draina
o on-site det

s requested th
onal change
proposed sto

Solutions, Inc

9 

and Comme
lopment, Ste
e water quali
ontrol Plan a

submittal acc
s required fo
onstruction p

during the c

is in complia
l Paso Coun
age complian
tention or w
hat the Coun
s be made to
orm drainag

c. 

ercial BMPs
ep 4 is not ap
ity and erosi
and Details f

companying 
or the ESQCP
plans specify
construction 

ance with th
nty Engineeri
nce letter sh
ater quality 
nty accept th
o the Lot 1 –
e system. 

            

pplicable Sui
ion control m
for further de

 this letter w
P permit. Th

ying the nece
 phase.  

he El Paso Co
ing Criteria 
all be used i
is proposed 

his drainage 
– Academy G

  

itable BMPs
measures are
etail 

will include a
herefore, ero
essary proce

ounty Drain
Manual and 
in conjunctio
as part of th
compliance

Gateway 

s will 
e in  

a 
osion 
dures 

age 

on 
he 
letter

dsdrice
Text Box
Step 4 is not for construction BMP's, it is for permanent BMP's please state that water quality will be provided in the Tract C pond that has been designed for FSD and is an acceptable permanent BMP for this site per appendix I of the ECM.



V

A

N

3

1

2

D

P

U

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S
D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S
D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S
D

S
D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D
S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S
D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S
D

S
D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

1

1

0.07

0.90

0.95

2

3

2

0.14

0.85

0.90

3

0.45

0.81

0.87

RW-2

0.05

0.90

0.95

RW-1

0.07

0.90

0.95

OS-1

0.22

0.31

0.41

OS-3

0.03

0.54

0.62

RW-1

OS-3

OS-1

OS-2

RW-2

OS-2

0.28

0.26

0.36

6

7

3

2

6

7

3

3

6

7

3

5

6

7

3

4

6

7

3

6

6
7
3
7

6

7

3

8

6

7

3

3

6

7

3

0

6

7

2

9

6

7

3

1

6

7

3

2

6

7

3

2

6

7

3

3

6

7

3

3

6

7

3

4

6
7
3
4

6
7
3
1

6
7
3
2

6

7

3

3

6

7

3

4

6

7

3

3

6

7

3

4

6

7

3

4

6

7

3

1

6

7

3

2

6

7

3

5

7-ELEVEN

CONVENIENCE STORE

F.F.E = 6734.40

EXISTING 5' TYPE R INLET BY OTHERS

DSD PROJ # SF-16-018

TOB ELEV: 6729.48

INV 24" OUT = 6717.81

INV 24" IN     = 6720.31

INV 18" IN     = 6720.31

EXISTING 5' TYPE R INLET BY OTHERS

DSD PROJ # SF-16-018

TOB ELEV: 6728.03

INV 18" OUT     = 6725.02

EXISTING TYPE II MANHOLE BY OTHERS

DSD PROJ # SF-16-018

RIM: 6737.53

INV 18" IN     = 6722.59

INV 24" OUT = 6722.09
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LOT 2

ACADEMY GATEWAY SUBDIVISION FILING NO. 1

PROPOSED COMMERCIAL

(FUTURE STARBUCKS CAFE BY OTHERS)

LOT 1

TRACT C

DETENTION

POND/WATER

QUALITY

(BY OTHERS)

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

S-1 (EX. INLET CONNECTION)

INV IN = 6725.22

S-2 (5' STM MH)

RIM = 6729.2±

INV IN = 6725.71

INV OUT = 6725.51

S-4 (4"x6"x8" TEE)

INV IN = 6729.67

INV OUT = 6729.67

S-5 (BLDG ROOF DRAIN)

INV OUT = 6731.90

S-14 (CANOPY DRAIN)

INV OUT = 6728.66

S-12 (4" TEE)

INV IN = 6727.71

INV IN = 6727.71

INV OUT = 6727.71

S-11 (4"x6"x6" TEE)

INV IN = 6725.65

INV IN = 6725.65

INV OUT = 6725.65

S-10 (6" x 24" INSERT A TEE

EX PIPE CONNECTION)

INV IN = 6722.41

S-15 (4" 90° BEND)

INV IN = 6727.77

INV OUT = 6727.77

S-16 (4" 90° BEND)

INV IN = 6729.83

INV OUT = 6729.83

S-17 (CANOPY DRAIN)

INV OUT = 6730.78

S-13 (CANOPY DRAIN)

INV OUT = 6728.66

S-3 (5' TYPE R INLET)

RIM = 6732.3±

INV IN = 6727.74

INV OUT = 6725.98

TRAIL

EASEMENT

PROPOSED TRAIL

BY OTHERS

15 LF "  PVC @ 2.00%

14 LF "  PVC @ 2.00%

41 LF "  PVC @ 4.50%

49 LF "  PVC @ 4.50%

15 LF "  PVC @ 6.42%

15 LF "  PVC @ 6.42%

32 LF "  PVC @ 6.42%

32 LF "  PVC @ 6.42%

50 LF "  PVC @ 6.42%

32 LF "  PVC @ 6.42%

15 LF "  PVC @ 6.42%

N

1 INCH =          FT.
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COUNTY PROJECT NUMBER PPR-17-058

1-800-922-1987 or 811

Know what's below.
before you dig.Call

R

CALL UTILITY NOTIFICATION

CENTER OF COLORADO

CALL 3-BUSINESS DAYS (NOT INCLUDING INITIAL

DAY OF CONTACT) IN ADVANCE BEFORE YOU DIG,

GRADE, OR EXCAVATE FOR THE MARKING OF

UNDERGROUND MEMBER UTILITIES.
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NOTES:

1. ALL STORM SEWER IS PRIVATE AND IS SIZED FOR THE 100 YEAR EVENT, UNLESS OTHERWISE NOTED.

BASIN SUMMARY RUNOFF TABLE

BASIN

DESIGN

POINT

CONTRIBUTING

BASIN

ACREAGE

10-YR

C-VALUE

100-YR

C-VALUE

10-YR

RUNOFF

(CFS)

100-YR

RUNOFF

(CFS)

1 1 0.07 0.90 0.95 0.37 0.56

2 2 0.14 0.85 0.90 0.70 1.07

3 3 0.45 0.81 0.87 2.23 3.44

OS-1 OS-1 0.22 0.31 0.41 0.41 0.77

OS-2 OS-2 0.28 0.26 0.36 0.45 0.88

OS-3 OS-3 0.03 0.54 0.62 0.11 0.18

RW-1 RW-1 0.07 0.90 0.95 0.37 0.57

RW-2 RW-2 0.05 0.90 0.95 0.28 0.42

LEGEND

PROPOSED PROPERTY LINE

EXISTING PROPERTY LINE

EXISTING MINOR CONTOUR

EXISTING MAJOR CONTOUR

MINOR CONTOUR

MAJOR CONTOUR

CURB AND GUTTER

FLOW ARROW

STORM  INLET AND MANHOLE

SANITARY SEWER CLEANOUT

EXISTING FIRE HYDRANT

EXISTING SANITARY/STORM MANHOLE

PROPOSED 1" WATER METER

PROPOSED TELEPHONE

PROPOSED GAS

PROPOSED ELECTRIC

PROPOSED SANITARY

5280

5280

5280

5280

PROPOSED STORM PIPE

BASIN PERIMETER

DESIGN POINT

1

BASIN DESIGNATION

10-YEAR RUNOFF COEFFICIENT

100-YEAR RUNOFF COEFFICIENT

BASIN AREA IN ACRES

A-1

A

A

A

MAJOR SITE DEVELOPMENT PLAN

LOT 1 ACADEMY GATEWAY SUBDIVISION FILING NO. 1

A SUBDIVISION OF A PORTION OF THE SOUTHEAST QUARTER OF SECTION 1,

TOWNSHIP 12 SOUTH, RANGE 67 AND THE SOUTHWEST QUARTER OF SECTION

6, TOWNSHIP 12 SOUTH, RANGE 66, ALL WEST OF THE  SIXTH PRINCIPAL

MERIDIAN, EL PASO COUNTY, STATE OF COLORADO



Runoff Coefficients
Corridor / Design Package: 7-11  NORTHGATE AND STRUTHERS Computed:  SPM Date:  10/20/2017

System Name: Developed Condition Checked:  MK Date:  10/27/2017

Sub‐Basin Data Composite C

Basin ID  Description

Total Area 

(ac) C10 C100 i C10 C100 i

Area 

(ac) C10 C100 i

Area 

(ac) C10 C100 i

Area 

(ac)

1 Convenience Store 0.068 0.90 0.95 90 0.90 0.95 100 0.00 0.90 0.95 90 0.07 0.25 0.35 0 0.000
2 Northern Parking 0.137 0.85 0.90 92 0.90 0.95 100 0.13 0.90 0.95 90 0.00 0.25 0.35 0 0.011
3 Majority of Parking and Fuel Canopy 0.454 0.81 0.87 85 0.90 0.95 100 0.32 0.90 0.95 90 0.07 0.25 0.35 0 0.060

OS-1 Off-site Existing Perimeter Slope East 0.218 0.31 0.41 10 0.90 0.95 100 0.02 0.90 0.95 90 0.00 0.25 0.35 0 0.197
OS-2 Off-site Existing Perimeter Slope South 0.280 0.26 0.36 2 0.90 0.95 100 0.01 0.90 0.95 90 0.00 0.25 0.35 0 0.274
OS-3 Off-site North 0.034 0.54 0.62 45 0.90 0.95 100 0.02 0.90 0.95 90 0.00 0.25 0.35 0 0.019
RW-1 Adjacent Roadway North 0.069 0.90 0.95 100 0.90 0.95 100 0.07 0.90 0.95 90 0.00 0.25 0.35 0 0.000
RW-2 Adjacent Roadway West 0.051 0.90 0.95 100 0.90 0.95 100 0.05 0.90 0.95 90 0.00 0.25 0.35 0 0.000

Composite 1.310 0.62 0.69 56 0.90 0.95 100 0.61 0.90 0.95 90 0.14 0.25 0.35 0 0.560

Sub Area (Roof)Sub Area (Pavement) Sub Area(Lawns B Group soils)



Standard Form SF-1 . Time of Concentration

Corridor / Design Package: 7-11  NORTHGATE AND STRUTHERS Computed:  SPM Date:  10/20/2017
System Name: Developed Condition Checked:  MK Date:  10/27/2017

SUB‐BASIN DATA INITIAL/OVERLAND FLOW Total Tc CHECK FINAL Tc

(ti) (Urbanized basins) (min)

Basin 

ID  Description C10 Area (ac) Length (ft)

Slope 

(ft/ft)

ti 
(min)  Length (ft)

Slope 

(ft/ft) V

tt 
(min)  tc = ti + tt (min) 

Urban 

(Yes 

/No)

Length 

(ft)

Tc max 

(min) Tc max > tc

1 Convenience Store 0.90 0.07 5.00
2 Northern Parking 0.85 0.14 5.00
3 Majority of Parking and Fuel Canopy 0.81 0.45 5.00

OS-1 Off-site Existing Perimeter Slope East 0.31 0.22 5.00
OS-2 Off-site Existing Perimeter Slope South 0.26 0.28 5.00
OS-3 Off-site North 0.54 0.03 5.00
RW-1 Adjacent Roadway North 0.90 0.07 5.00
RW-2 Adjacent Roadway West 0.90 0.05 5.00

TRAVEL TIME

(tt)



Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure)
Corridor / Design Package: 7-11  NORTHGATE AND STRUTHERS Computed:  SPM Date:  10/20/2017

System Name: Developed Condition Checked:  MK Date:  10/27/2017
Design Storm: Proposed 10-yr P = 1.78 in
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

1 Convenience Store 1 0.07 0.90 5.00 0.061 6.04 0.37 -- -- -- -- -- -- --
2 Northern Parking 2 0.14 0.85 5.00 0.116 6.04 0.70 -- -- -- -- -- -- --
3 Majority of Parking and Fuel Canopy 3 0.45 0.81 5.00 0.370 6.04 2.23 -- -- -- -- -- -- --

OS-1 Off-site Existing Perimeter Slope East OS-1 0.22 0.31 5.00 0.068 6.04 0.41 -- -- -- -- -- -- --
OS-2 Off-site Existing Perimeter Slope South OS-2 0.28 0.26 5.00 0.074 6.04 0.45 -- -- -- -- -- -- --
OS-3 Off-site North OS-3 0.03 0.54 5.00 0.019 6.04 0.11 -- -- -- -- -- -- --
RW-1 Adjacent Roadway North RW-1 0.07 0.90 5.00 0.062 6.04 0.37 -- -- -- -- -- -- --
RW-2 Adjacent Roadway West RW-2 0.05 0.90 5.00 0.046 6.04 0.28 -- -- -- -- -- -- --

Design Storm: Proposed 100-yr P = 2.56 in

REMARKS
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

1 Convenience Store 1 0.07 0.95 5.00 0.06 8.68 0.56 -- -- -- -- -- -- --
2 Northern Parking 2 0.14 0.90 5.00 0.12 8.68 1.07 -- -- -- -- -- -- --
3 Majority of Parking and Fuel Canopy 3 0.45 0.87 5.00 0.40 8.68 3.44 -- -- -- -- -- -- --

OS-1 Off-site Existing Perimeter Slope East OS-1 0.22 0.41 5.00 0.09 8.68 0.77 -- -- -- -- -- -- --
OS-2 Off-site Existing Perimeter Slope South OS-2 0.28 0.36 5.00 0.10 8.68 0.88 -- -- -- -- -- -- --
OS-3 Off-site North OS-3 0.03 0.62 5.00 0.02 8.68 0.18 -- -- -- -- -- -- --
RW-1 Adjacent Roadway North RW-1 0.07 0.95 5.00 0.07 8.68 0.57 -- -- -- -- -- -- --
RW-2 Adjacent Roadway West RW-2 0.05 0.95 5.00 0.05 8.68 0.42 -- -- -- -- -- -- --

(1) Basin Description linked to C-Value Sheet (7) =Column 4 x Column 5 (13) Sum of Qs (19) Additional Flow Length

(2) Basin Design Point (8) =28.5*P/(10+Column 6)^0.786 (14) Additonal Street Overland Flow (20) Velocity

(3) Enter the Basin Name from C Value Sheet (9) =Column 7 x Column 8 (15) Additonal Street Overland Flow (21) =Column 19 / Column 20 / 60

(4) Basin Area linked to C-Value Sheet (10) =Column 6 + Column 21 (16) Design Pipe Flow

(5) Composite C linked to C-Value Sheet (11) Add the Basin Areas (7) to get the combined basin AC (17) Pipe Slope
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 

5



scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Feb 22, 2014—Mar 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

10 Blendon sandy loam, 0 to 3 
percent slopes

0.8 100.0%

Totals for Area of Interest 0.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

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

Description of Blendon

Setting
Landform: Alluvial fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A - 0 to 10 inches: sandy loam
Bw - 10 to 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Available water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Custom Soil Resource Report
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Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report

14



References
American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of 
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife 
Service FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_054262 

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation 
Service, U.S. Department of Agriculture Handbook 436. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577 

Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580 

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and 
Delaware Department of Natural Resources and Environmental Control, Wetlands 
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of 
Engineers wetlands delineation manual. Waterways Experiment Station Technical 
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service. 
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_053374 

United States Department of Agriculture, Natural Resources Conservation Service. 
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084 

15

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 

United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 

United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 

Custom Soil Resource Report

16

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf


Markup Summary

Subject: Text Box
Page Label: 1
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: dsdrice
Date: 2/16/2018 2:43:09 PM
Color: 

Please provide engineering firm name on this
sheet.

dsdrice (4)

Subject: Text Box
Page Label: 8
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: dsdrice
Date: 2/16/2018 2:48:09 PM
Color: 

Please state that permanent WQ and detention is
provided in the full-spectrum detention pond in
Tract C (per the report you cite) and that it has
been designed for detention and EURV.

Subject: Text Box
Page Label: 9
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: dsdrice
Date: 2/16/2018 3:08:27 PM
Color: 

Step 4 is not for construction BMP's, it is for
permanent BMP's please state that water quality
will be provided in the Tract C pond that has been
designed for FSD and is an acceptable permanent
BMP for this site per appendix I of the ECM.

Subject: Text Box
Page Label: 19
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: dsdrice
Date: 2/16/2018 2:48:53 PM
Color: 

Please move this sheet to be the last page of the
document. 

Subject: Typewritten Text
Page Label: 18
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:35:24 PM
Color: 

DRAINAGE MAP PRIOR TO ADDENDUM

smcintosh (25)

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:58 PM
Color: 

 ____________________ 
  Date 

e requirements specified in this drainage 

Please provide engineering firm
name on this sheet.

stabil

Captur
Drain
dated 
ssion 
es wa
I.7.2.D

8 

ization meas

re Volume (W
nage Report 
August 11,2
as to detaile

ater quality s
D. 

sures 

WQCV) 
and Addend

2017 previou
ed informatio
satisfying El 

dum by Clas
usly approve
on regarding
Paso Count

sic Consultin
ed by El Pas
g how the 
ty Engineerin

ng  
o  

ng  
Please state that permanent WQ and detention is
provided in the full-spectrum detention pond in Tract C
(per the report you cite) and that it has been designed
for detention and EURV.

Need fo
nature 
to ensu
r to the

r Industrial a
of the devel
ure adequate
e Erosion Co

and Comme
lopment, Ste
e water quali
ontrol Plan a

ercial BMPs
ep 4 is not ap
ity and erosi
and Details f

           

pplicable Su
ion control m
for further d

m

Step 4 is not for construction BMP's, it is
for permanent BMP's please state that
water quality will be provided in the Tract
C pond that has been designed for FSD
and is an acceptable permanent BMP for
this site per appendix I of the ECM.

Please move this sheet to be the last page of the
document. 

DRAINAGE MAP PRIOR TO
ADDENDUM

3 6 

3 4 7 

0 0 1 

1 2 3 



Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:57 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:06 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:54 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:08 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:37 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:35 PM
Color: 

AME: 
UMBER: 

D BY: 

SIN CA(2) 

B 0.88 

 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil. No. I 

2507.00 

0811/117 

KRC 

FINAL DRAINAGE REPORT - BASIN RUNOFF SUMMARY · INTERIM 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
(ft) (ft) (min) (ft) (%) (fpsJ (min) (min) (in/hr) (in/hr) (in/hr) 

0.90 0.98 0.08 0 0 5.0 0 o.0°1o 0.0 0.0 5.0 4.12 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

0(2) 0(5) 0
(cfs) (cfs) (

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

UMBER: 

D BY: 

SIN CA(2) 

B 0.88 

 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

2507.00 

0811/117 

KRC 

FINAL DRAINAGE REPORT - BASIN RUNOFF SUMMARY · INTERIM 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
(ft) (ft) (min) (ft) (%) (fpsJ (min) (min) (in/hr) (in/hr) (in/hr) 

0.90 0.98 0.08 0 0 5.0 0 o.0°1o 0.0 0.0 5.0 4.12 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

TOTAL FLOW

0(2) 0(5) 0
(cfs) (cfs) (

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

01 0.77 

02 0.06 

03 0.31 

0 0 1 

1 2 3 

0 0 1 

(cfs) (cfs) (cfs) 

4 5 9 

3 4 6 

3 4 7 

AME: 
UMBER: 

D BY: 

SIN CA(2) 

B 0.88 

 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil. No. I 

2507.00 

0811/117 

KRC 

FINAL DRAINAGE REPORT - BASIN RUNOFF SUMMARY · INTERIM 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
(ft) (ft) (min) (ft) (%) (fpsJ (min) (min) (in/hr) (in/hr) (in/hr) 

0.90 0.98 0.08 0 0 5.0 0 o.0°1o 0.0 0.0 5.0 4.12 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

0(2) 0(5) 0
(cfs) (cfs) (

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 



Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:42 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:45 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:30 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:24:46 PM
Color: 

Subject: Highlight
Page Label: 20
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:04 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:53 PM
Color: 

02 0.06 

03 0.31 

04 0.09 

AME: 
UMBER: 

D BY: 

SIN CA(2) 

B 0.88 

 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil. No. I 

2507.00 

0811/117 

KRC 

FINAL DRAINAGE REPORT - BASIN RUNOFF SUMMARY · INTERIM 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
(ft) (ft) (min) (ft) (%) (fpsJ (min) (min) (in/hr) (in/hr) (in/hr) 

0.90 0.98 0.08 0 0 5.0 0 o.0°1o 0.0 0.0 5.0 4.12 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

0(2) 0(5) 0
(cfs) (cfs) (

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

B 0.88 

0 0.69 

01 0.77 

3 

0 0 1 

1 2 3 

0 0 1 

03 0.31 

04 0.09 

0 0 1 

1 2 3 

0 0 1 



Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:25 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:50 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:35 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:40 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:27 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:52 PM
Color: 

B 0.88 

D 0.69 

D1 0.77 

D3 0.31 

D4 0.09 

3 4 7 

0 0 1 

1 2 3 

D2 0.06 

D3 0.31 

D4 0.09 

AME: 
UMBER: 
 
DBY: 

SIN CA(2) 

B 0.88 

D 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil No. I 
2507.00 

08111/17 
KRC 

FINAL DRAINAGE REPORT- BASIN RUNOFF SUMMARY· ULTIMATE 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
{ft) {ft) !mini {ft) {%) lfosl !mini !mini {in/hr) (in/hr) (in/hr) 

0.89 0.95 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 412 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

Q(2) Q(5) Q
{cfs) !els! !

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

UMBER: 
 
DBY: 

SIN CA(2) 

B 0.88 

D 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

2507.00 

08111/17 
KRC 

FINAL DRAINAGE REPORT- BASIN RUNOFF SUMMARY· ULTIMATE 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
{ft) {ft) !mini {ft) {%) lfosl !mini !mini {in/hr) (in/hr) (in/hr) 

0.89 0.95 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 412 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

Q(2) Q(5) Q
{cfs) !els! !

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 



Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:29 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:34 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:43 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:32 PM
Color: 

Subject: Highlight
Page Label: 21
Lock: Unlocked
Status: 
Checkmark: Unchecked
Author: smcintosh
Date: 10/30/2017 2:25:45 PM
Color: 

{cfs) !els! !els! 

4 5 8 

3 4 6 

3 4 7 

AME: 
UMBER: 
 
DBY: 

SIN CA(2) 

B 0.88 

D 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil No. I 
2507.00 

08111/17 
KRC 

FINAL DRAINAGE REPORT- BASIN RUNOFF SUMMARY· ULTIMATE 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
{ft) {ft) !mini {ft) {%) lfosl !mini !mini {in/hr) (in/hr) (in/hr) 

0.89 0.95 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 412 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

Q(2) Q(5) Q
{cfs) !els! !

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

AME: 
UMBER: 
 
DBY: 

SIN CA(2) 

B 0.88 

D 0.69 

1 0.77 

2 0.06 

3 0.31 

4 0.09 

Academy Gateway Subd. Fil No. I 
2507.00 

08111/17 
KRC 

FINAL DRAINAGE REPORT- BASIN RUNOFF SUMMARY· ULTIMATE 
WEIGHTED OVERLAND STREET I CHANNEL FLOW Tc INTENSITY 

CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(2) 1(5) 1(100) 
{ft) {ft) !mini {ft) {%) lfosl !mini !mini {in/hr) (in/hr) (in/hr) 

0.89 0.95 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 412 5.17 8.68 

0.69 0.74 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.78 0.84 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.06 0.07 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.32 0.34 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

0.09 0.10 0.08 0 0 5.0 0 0.0% 0.0 0.0 5.0 4.12 5.17 8.68 

I 

TOTAL FLOW

Q(2) Q(5) Q
{cfs) !els! !

4 5 

3 4 

3 4 

0 0 

1 2 

0 0 

D1 0.77 

D2 0.06 

D3 0.31 

3 

0 0 1 

1 2 3 

0 0 1 




