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Soil and Geology Conditions:
Geologic Hazard Note-Final Plat: (to be
customized based upon the individual
circumstances)
The following lots have been found to be impacted
by geologic hazards.  Mitigation measures and a
map of the hazard area can be found in the report
(Title of Report, generally from the Preliminary
Plan file) by (author of the report) (date of report) in
file (name of file and file number) available at the
El Paso County Planning and Community
Development Department:
§Downslope Creep: (name lots or location of area)
§Rockfall Source:(name lots or location of area)
§Rockfall Runout Zone:(name lots or location of
area)
§Potentially Seasonally High Groundwater:(name
lots or location of area)
§Other Hazard:  
In Areas of High Groundwater:
Due to high groundwater in the area, all
foundations shall incorporate an underground
drainage system.

Add note
regarding
underdrain
maintenance.

Soil and Geology Conditions:
Geologic Hazard Note-Final Plat: (to be customized based upon the individual circumstances)
The following lots have been found to be impacted by geologic hazards.  Mitigation measures and a map
of the hazard area can be found in the report (Title of Report, generally from the Preliminary Plan file) by
(author of the report) (date of report) in file (name of file and file number) available at the El Paso County
Planning and Community Development Department:
§Downslope Creep: (name lots or location of area)
§Rockfall Source:(name lots or location of area)
§Rockfall Runout Zone:(name lots or location of area)
§Potentially Seasonally High Groundwater:(name lots or location of area)
§Other Hazard:  
In Areas of High Groundwater:
Due to high groundwater in the area, all foundations shall incorporate an underground drainage system.
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IS this correct?  Are using another subdivisions
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into that HOA? 
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The drainage needs to be in  tract- its to be
maintained by ____ and the drainage tract will not
be developed in the future but the other land
adjacent will be - label remaining future
development tract outside of the drainage tract.
trail connectivity through drainage tract.  This is the
final plat, all easements, trails drainage ways, open
space tracts must be depicted.  Plat the drainage
in a tract and that will increase the open space
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BENT GRASS RESIDENTIAL FILING NO. 2
LOCATED IN THE NORTHWEST QUARTER AND SOUTHWEST QUARTER OF

SECTION 1 T13S R65W OF THE 6TH PRINCIPAL MERIDIAN
COUNTY OF EL PASO, STATE OF COLORADO
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land adjacent will be
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tract outside of the
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connectivity through
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is the final plat, all
easements, trails
drainage ways, open
space tracts must be
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drainage in a tract
and that will increase
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Plat the lots and cul de sac here - Why would you
leave empty space and come back in later to plat-
Channel improvements whether stabilization or
CLOMR must be addressed with the plat's
drainage reprot.
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isnt there a large drainage easement here along
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We discussed putting a trail accross here- this
would tie in to the development to the west.
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nal 178 lot
dows Drive

Commercial development is partially developed with a veterinar
venience store, and a dental clinic.  

ential Filing No. 2 is planned to include an additional 178 lots for
 of the existing Filing No. 1 lots. Bent Grass Meadows Drive is p
een the existing sections located north of the Woodmen frontage r
o full-movement access points are proposed to the new section o
Figure 2 shows the location of the proposed access points. 

WAY AND TRAFFIC CONDITIONS 

 the study area are identified below, followed by a brief descrip
he roadway system.  

ad is shown on the El Paso County 2040 Major Transportation Corri

 verify if layout is
updated

Jim Byers Page 6 October 14, 2019 
Bent Grass Residential Filing No. 2  Traffic Impact Analysis 
 
Bent Grass Residential Filing No. 2 can be expected to generate about 1,680 vehicle-trips on the average 
weekday, with about half entering and half exiting in a 24-hour period. During the morning peak hour, 
which generally occurs for one hour between 6:30 and 8:30 a.m., about 33 vehicles would enter, and 
99 vehicles would exit the site. During the afternoon peak hour, which generally occurs for one hour 
between 4:15 and 6:15 p.m., about 11 vehicles would enter, and 65 vehicles would exit the site. 
 
TRIP DISTRIBUTION AND ASSIGNMENT 
 
The estimated directional distribution of the site-generated traffic volumes on the adjacent 
roadways is an important factor in determining the site’s traffic impacts. Figure 6 shows the 
directional distribution estimates for the site-generated traffic. The estimates have been based 
on the following factors: the land use proposed for the site and its location; the existing and 
planned street and roadway system in the vicinity; and the existing/projected traffic volumes. 
 
Trips with destination and/or origins with area bound by Woodmen Road on the south and 
Meridian Road on the east have been assigned separately. In the short term, a portion of the 
trips generated by Bent Grass Residential Filing No. 2 are estimated to travel to and from Bent 
Grass East Commercial development located on the southwest corner of Meridian Road and Bent 
Grass Meadows Drive. In the future, an additional portion of the trips by Bent Grass Residential 
Filing No. 2 are estimated to travel to and from the future elementary school located just east of 
the site, to and from the future retail development planned on the northwest corner of Meridian 

verify with revised layout



Subject: Callout
Page Index: 11
Date: 12/13/2019 1:29:33 PM
Author: dsdrice
Color: 
Layer: 
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Signal and double NB right with LOS C is shown
on Figure 4
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Subject: Text Box
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Address Woodmen/Falcon Market Place RAB
which is pending approval and would capture
some WB traffic heading to this site.
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Analyze pros/cons between RAB and signal.
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Signal and double NB right with LOS C is shown
on Figure 4.  Address roundabout pros/cons.
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nts would not be considered “failing” since 
he justification is that to progress through 
ffsets and left-turn phase times have been 
in higher delay for the left-turn movements 

lden Sage is currently stop sign controlled. 
operate at LOS B or better during the peak 
volumes. By 2040 the westbound approach 
 peak hour and LOS F during the afternoon 
e at LOS C or better if this intersection is 
cted as a modern roundabout.  

Signal and double NB
right with LOS C is
shown on Figure 4

e projected short-term total traffic volumes. By 2040 the westbound approach 
erate at LOS E during the morning peak hour and LOS F during the afternoon 
ovements are projected to operate at LOS C or better if this intersection is 
er traffic signal control or reconstructed as a modern roundabout.  

ge road/Bent Grass Meadows 

 the stop sign-controlled intersection of the Woodmen frontage road/Bent 
re projected to operate at LOS C or better during the peak hours, based on the 
rm and 2040 total traffic volumes. 

 

nt site access points to Bent Grass Meadows Drive are projected to operate at 
r all movements as stop sign-controlled intersections based on the short-term 
ffic volumes. 

G ANALYSIS 

is was performed using Synchro/SimTraffic for the key approach turning 
 key area intersections to determine the projected queue lengths based on the 

affic volumes. The short-term and 2040 total peak-hour traffic volumes were 
Synchro model. The simulation was run five times. The queuing reports are 

Address Woodmen/Falcon Market Place RAB which
is pending approval and would capture some WB
traffic heading to this site.

 capacity for them.  

den Sage 

men frontage road/Golden Sage is currently stop sign controlled. 
tion are projected to operate at LOS B or better during the peak 
hort-term total traffic volumes. By 2040 the westbound approach 
E during the morning peak hour and LOS F during the afternoon 

e projected to operate at LOS C or better if this intersection is 
al control or reconstructed as a modern roundabout.  

t Grass Meadows 

gn-controlled intersection of the Woodmen frontage road/Bent 
to operate at LOS C or better during the peak hours, based on the 
 total traffic volumes. 

s points to Bent Grass Meadows Drive are projected to operate at 
ents as stop sign-controlled intersections based on the short-term 

Analyze pros/cons between RAB and signal.

weekday, with about half entering and half exiting in a 24-hour 
ning peak hour, about 33 vehicles would enter, and 99 vehicles 
ing the afternoon peak hour about 111 additional vehicles would 
would exit the site. 

n movement at the stop sign-controlled intersection of Meridian/
 currently operating at LOS F during the morning peak hour and 
noon peak hour. If signalized, all movements are projected to 
ter during the peak hours based on the projected short-term and 

mes. The Level of Service section above also discusses potential 
ol options. 
ntersection of Woodmen/Golden Sage are projected to operate 
ng the peak hours based on the projected short-term total traffic 
southbound and eastbound left-turn movements are projected 
ring the morning peak hour. 
top sign-controlled intersection of the Woodmen frontage road/ 
cted to operate at LOS B or better during the peak hours based 
rt-term total traffic volumes. By 2040 alternate intersection, 
 signal or a modern roundabout will likely be needed to maintain 

service for this intersection. 

Signal and double NB right with LOS
C is shown on Figure 4.  Address
roundabout pros/cons.

178 DU

Description Traffic In Ou

ily Detached Housing 178 DU (2) 9.44 0.19 0.5

ration, 10th Edition, 2017 " by the Institute of Transportation Enginee

 Consultants, Inc. 

Units
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expansion of parking for the dental clinic.

or

With the completion of Bent Grass Meadows 
Dr between the Woodmen frontage road and 

Meridian Road

 Meadows Dr

frontage road approaching 
ECM criteria indicates the left-turn lane would need to 
be 315 feet long (155 feet of deceleration length plus 
160 feet of storage length) plus a 160-foot taper based 
on the design speed of 40 mph.

When the eastbound left-turn volume exceeds 25 vehicles per hour
With the completion of Bent Grass Meadows 
Dr between the Woodmen frontage road and 

Meridian Road
Bent Grass Developer/District

single left-turn deceleration 
n Sage Road 

Provide a 240-foot transition taper (20:1 taper ratio), 
290 feet of deceleration distance plus sufficient vehicle 
stacking distance. CURRENT: 175-foot taper plus a 
465-foot left-turn lane which translates to a 175-foot 
taper, 290-foot deceleration distance, and 175 feet of 
stacking distance. SHORT TERM: Adequate stacking 
is available in the current turn lane - calculated queue 
length 204 feet. LONG TERM: Lengthen single left-
turn lane and/or future implementation of dual left-turn 
lanes (if capacity needs dictate). If a dual left is 
implemented in the future, consideration will need to 
be given to the configuration on Golden Sage and at 
the Golden Sage/Woodmen Frontage Road 
intersection to receive the dual left-turn movement.

The estimated "trigger" of 40 PM peak hour eastbound left turns 
above the estimated short term total volume (from Figure 16a of 

the TIS) approximately translates to and additional 589 
directional ADT for residential trips making this turning 

movement (based on the ITE single family trip ratio). This 
estimated threshold may be reached with a combination of site-

generated trips and background trips.                        

AS NEEDED TO MAINTAIN ADEQUATE 
LEVEL OF SERVICE AND VEHICLE 

STACKING DISTANCE ." This is estimated 
to be when the eastbound left turn turning 

volume reaches approximately 200 
vehicles per hour during the PM peak. 

This translates to about 40 vehicles per 
hour over the estimated short term total 

volume from Figure 16a of the Falcon 
Marketplace TIS.  Note: Short term total 
volumes assume the Meridian extension 

to Highway 24 to be open. 

Bent Grass Developer/District - Bent Grass 
will pay its pro-rata share by (based on total 

traffic volumes) of the cost of the 
improvement.                                                  

Note: Other potential responsibility for 
participation: In addition to the yet-to-be 

developed properties within the Bent Grass 
Metro District service area and the Falcon 

Marketplace development, other future 
developers of currently vacant lane within the 
"travel shed" of the north leg (and potentially 
the south leg)  of the Golden Sage/Woodmen 

and Golden Sage/Woodmen N. Frontage 
Road intersection may also be assigned as 

responsible participants in future or 
completed (if a cost recovery agreement is 
put in place) traffic/roadway improvements. 

n Golden Sage Road A continuous right-turn lane within the 150 feet 
between the Woodmen Frontage Road and Woodmen 
Road

The estimated "trigger" of 5-30 AM peak hour southbound right turns 
above the estimated short term total volume (from Figure 16a of the 
Falcon Marketplace TIS) approximately translates to an additional 85-
510 directional ADT for residential trips making this turning 
movement (based on the ITE single family trip ratio). This estimated 
threshold may be reached with a combination of site-generated trips 
and background trips.   

 AS NEEDED TO MAINTAIN ADEQUATE 
LEVEL OF SERVICE AND VEHICLE 

STACKING DISTANCE ." A preliminary 
trigger could be a southbound right turn 

volume of about 150-175 vehicles per 
hour. This translates to about 5 to 30 

vehicles per hour over the projected short 
term volume from Figure 16a of the 

Falcon Marketplace TIS. This may be 
conservative due to the westbound right 

turn acceleration lane on Woodmen Road. 
Additional study may indicate a higher 

threshold based on empirical data 
collection and analysis.  

Bent Grass Developer/District - Bent Grass 
will pay its pro-rata share by (based on total 

traffic volumes) of the cost of the 
improvement.Note: Other potential 

responsibility for participation: In addition to 
the yet-to-be developed properties within the 
Bent Grass Metro District service area and 
the Falcon Marketplace development, other 
future developers of currently vacant lane 

within the "travel shed" of the north leg (and 
potentially the south leg)  of the Golden 

Sage/Woodmen and Golden 
Sage/Woodmen N. Frontage Road 

intersection may also be assigned as 
responsible participants in future or 

completed (if a cost recovery agreement is 
put in place) traffic/roadway improvements

odmen Frontage Road or 
t; Future additional laneage 
o accommodate vehicle 

Remove existing stop-signs and replace with traffic 
signal control or reconstruct as modern roundabout

If/when needed to maintain acceptable level of service/traffic 
operations and/or to control vehicle queues. Fair-share participation 
by the development or the district on behalf of the district members.

If/when needed to maintain acceptable level 
of service/traffic operations and/or to control 
vehicle queues.

Bent Grass Developer/District - Bent Grass 
will pay its pro-rata share by (based on total 

traffic volumes) of the cost of the 
improvement. Note: Other potential 

responsibility for participation: In addition to 
the yet-to-be developed properties within the 
Bent Grass Metro District service area and 
the Falcon Marketplace development, other 
future developers of currently vacant lane 

within the "travel shed" of the north leg (and 
potentially the south leg)  of the Golden 

Sage/Woodmen and Golden 
Sage/Woodmen N. Frontage Road 

intersection may also be assigned as 
responsible participants in future or 

completed (if a cost recovery agreement is 
put in place) traffic/roadway improvements.

nc.

Bent Grass Metro DistrictRemove the existing curb cut.
blocks the access and/or if motorists exiting from the 7-Eleven 
access and turning into the eastbound left-turn lane approaching 
Meridian Road regularly impede/block the adjacent eastbound right-
turn lane approaching Meridian Road.

What is the
pro-rata
percentage and
dollar amount for
this final plat?

ve existing stop-signs and replace with traffic 
 control or reconstruct as modern roundabout

If/when needed to maintain acceptable level of service/traffic 
operations and/or to control vehicle queues. Fair-share participat
by the development or the district on behalf of the district membe

Shown on short-term
Figure 4.  Does
completion of BGMD
trigger the improvement?
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 Woodmen Frontage Rd

EBT WBL WBT NBL NBR

32 319 5 101 366
32 319 5 101 366
NA pm+pt NA Prot Over

4 3 8 2 3
8

See comments regarding
roundabout design.
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placement and compaction of utility trench backfill should be o

RMG Engineers during construction. 

 

It is a common local practice for underdrains to be placed a

within drive lanes.  Underdrains placed in the sanitary sewer

anticipated will likely be the "active" type, which uses a 

groundwater is not anticipated, “passive” type underdrains ma

presented in Figures 22 and 23.  If an underdrain system is us

and maintenance of a pumping station to collect and redirect th

At this time an underdrain system is not anticipated.  One poten

to provide individual sump pits and pumps for each residenc

from all recommended subsurface foundation drains.  If this o

ensure that the sump pumps have outfall to a location that is g

from the surrounding structures and to a suitable collection or d

 

10.0 PAVEMENTS  

 

Preliminary Roadway Layout plans were provided prior to the

  

 

 

 

 

• dry density or 95 percent of the maximum Standard Proctor dry density.  Material not meeting the 

above requirements shall be reprocessed. 

 

Materials used for moisture-conditioned structural fill should be approved by RMG prior to use. Moisture-

conditioned structural fill should not be placed on frozen subgrade or allowed to freeze during moisture 

conditioning and placement.  

 

Moisture Content:  Fill materials shall be moisture conditioned to within limits of optimum moisture 

content specified.  Sufficient laboratory compaction tests shall be made to determine the optimum moisture 

content for the various soils encountered in borrow areas or imported to the site. 

 

The contractor may be required to add moisture to the excavation materials in the borrow area if, in the 

opinion of the Geotechnical Engineer, it is not possible to obtain uniform moisture content by adding water 

to the fill material during placement.  The Contractor may be required to rake or disk the fill soils to provide 

uniform moisture content through the soils. 

Is something missing?
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EPC Planning & Community
Development Department

Engineering Review

dsdrice
JeffRice@elpasoco.com

(719) 520-7877

Galloway & Company, Inc.

Appendices:
A. Exhibits and Figures
B. Hydrologic Computations
C. Preliminary Channel HEC-RAS Models
D. Preliminary Pond Calculations
E. Drainage Map

Provide an overall channel improvements
map/plan calling out anticipated
improvements and phasing.
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 OS-3 (9.99 AC, Q5 = 5.4 cfs, Q100 = 23.4 cfs) is associated with The Meadows Filing No. 
  Runoff from this basin sheet flows to the northern property line and into Basin A-3 to DP 3
 RWT204.

 OS-4 (30.69 AC, Q5 = 12.0 cfs, Q100 = 55.4 cfs) is associated with The Meadows Filing N
, 7, 8, 9, 10 and 11.  Runoff from this basin sheet flows east to the western property line of 
to Basin A-4 where it then flows south to DP 4.

 OS-5 (14.13 AC, Q5 = 4.9 cfs, Q100 = 27.5 cfs): a basin that is associated with Bent Grass
 Runoff from this basin sheet flows from the North to the South into basin OS-6 and an exis
ent pond.

 OS-6 (5.81 AC, Q5 = 1.9 cfs, Q100 = 12.8 cfs): a basin that is associated with Bent Grass 
 Runoff from this basin sheet flows from the North to South to an existing sediment pond an
ent Grass Meadows Drive.

Address additional offsite flows ~186 acres?

rd the Latigo Bus

n B-1 (35.53 AC,
osed site. The ba
e.

e of
nel.  It

ass Meadows Parkway at DP 15.  Runoff is anticipated will be released into the existing
 will be collected in the existing storm system south of the property.

13 AC, Q5 = 4.9 cfs, Q100 = 27.8 cfs): a basin that is associated with Bent Grass Filing
m this basin sheet flows from the North to the South towards DP 16 and into basin OS-6
ediment pond.

8 AC, Q5 = 8.8 cfs, Q100 = 19.4 cfs): a basin that is associated with Bent Grass Filing
 will be developed as residential lots in the future, so runoff values have been estimated

d conditions. In undeveloped conditions, runoff from this basin sheet flows from the North
isting sediment pond and is then released at DP 7 into the existing Bent Grass Meadows

ment pond works in existing conditions but a permanent pond will need to be provided
nt of this site.

d Channel Improvements
 DBPS has made recommendations for the channels as the run through the project site.
T202 and RWT204 the DBPS has recommended protecting the channels in place.  This
ic for both of the channels.  The RWT204 is grossly oversized for the actual flows

h it.  The RWT202 is not a clearly defined channel as it passes through the site, it more
s a shallow overland flow.  This is not conducive to a development. RWT202 will be
orth end of the site to convey flows to RWT204. RWT204 will generally stay in a location
t is in existing conditions but will have new designed channel sections.  The channels will
 slopes flattened to below 1% in order to reduce the scour potential of the channel.
Boulder Drops will be utilized within the channel as grade controls (maximum height of 4’

Address how and where 100-year flows are currently
conveyed and will be conveyed in the future.

cfs) is located on the southern middle portion of the
along with several of the local roads and sits south of
asin is anticipated to be conveyed through the basin

Runoff from the basin is anticipated to be collected and

 is located in the southwest corner of the site. It
noff from the basin drains towards south towards the
Runoff is anticipated will be released into the existing
orm system south of the property.

 cfs): a basin that is associated with Bent Grass Filing
North to the South towards DP 16 and into basin OS-6

cfs): a basin that is associated with Bent Grass Filing

describe the existing system
and outfall.

west to southeast to DP 14.  Runoff from the basin is anticipated to be collected and
T210 Channel.

Q5 = 1.0 cfs, Q100 = 1.9 cfs) is located in the southwest corner of the site. It
rass Meadows Parkway.  Runoff from the basin drains towards south towards the

Meadows Parkway at DP 15.  Runoff is anticipated will be released into the existing
be collected in the existing storm system south of the property.

C, Q5 = 4.9 cfs, Q100 = 27.8 cfs): a basin that is associated with Bent Grass Filing
s basin sheet flows from the North to the South towards DP 16 and into basin OS-6

ment pond.

C, Q5 = 8.8 cfs, Q100 = 19.4 cfs): a basin that is associated with Bent Grass Filing
be developed as residential lots in the future, so runoff values have been estimated

nditions. In undeveloped conditions, runoff from this basin sheet flows from the North
g sediment pond and is then released at DP 7 into the existing Bent Grass Meadows
pond works in existing conditions but a permanent pond will need to be provided
 this site.

Channel Improvements
PS has made recommendations for the channels as the run through the project site.

See existing condition redlines above.
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Proposed Regional Pond Improvements
has been previously mentioned the DBPS identified a pond named SR3 at the junction of R

d RWT204 near the south end of the Bent Grass Residential Subdivision.  The purpose of t
s to provide EURV for a portion of the tributary area, it was identified to have a volume of 1
as been discussed with El Paso County to not construct this pond.  In its place Pond WU w
dified to provide water quality for the entire tributary area.  On-site water quality pond will a
vided to treat runoff prior to releasing it into the channel. The two water quality ponds assoc
 first phase of the project have a volume of approximately 1 acre-foot just for water quality a
refore eliminating the SR3 pond really has no impact on the detention of the site or the dow
perty owners.

izing the areas and percent impervious values from the future models in the DBPS it was d
t pond WU has a tributary area of 3.58 square miles and a 7.33% impervious.  Utilizing the

uations contained with the Criteria it has been determined that a volume of 9.764 ac-ft is req
 entire tributary area.  This volume exceeds the volume for the 5-year event per the DBPS.

e stage storage data for the pond was taken from the DBPS and it was found that the requi
ceeds the front edge of the existing outlet structure on the pond.  It is proposed to raise the 
he existing outlet to provide the required water quality capture volume.  The existing orifice
t of the outlet structure will be covered to prevent release through them and a new rectangu
cut through the existing wall.  An orifice plate with square orifices will be installed to release

easements required for increased flows

n

 study to provide a downstream facility for the future improvements through the
t to.  The RWT202 channel will be constructed to the northern property line and will
y 6.5’ below existing grade allowing a channel to be connected to it.

Regional Pond Improvements
usly mentioned the DBPS identified a pond named SR3 at the junction of RWT202
he south end of the Bent Grass Residential Subdivision.  The purpose of this pond
V for a portion of the tributary area, it was identified to have a volume of 1 acre-foot.

ed with El Paso County to not construct this pond.  In its place Pond WU will be
water quality for the entire tributary area.  On-site water quality pond will also be
off prior to releasing it into the channel. The two water quality ponds associated with

e project have a volume of approximately 1 acre-foot just for water quality and
g the SR3 pond really has no impact on the detention of the site or the downstream

nd percent impervious values from the future models in the DBPS it was determined
 tributary area of 3.58 square miles and a 7.33% impervious.  Utilizing the WQCV

and detention

Galloway & Company, Inc.

Subtotal  $         522,587.
Channel (Public)

Grouted Boulder Drop Structure 2 EA  $           50,000.00   $         100,000.
Excavation and Recompaction 21030 CY  $                      1.50  $           31,545.
Subtotal  $         131,545.
WQCV Detention Ponds (Private)

Pond (North) 1 EA  $           80,000.00   $           80,000.
Pond (South) 1 EA  $           80,000.00   $           80,000.
Subtotal  $         160,000.
Total  $         814,132.
Contingency 10%  $           81,413.
Total Phase 1  $         895,546.

Verify no check
structures

DOWS DRIVE

 $           50,000.00   $         150,000.00
 $                      1.50  $           12,525.00

 $         162,525.00

 $           80,000.00   $           80,000.00

verify size

1 EA  $       

2?

 $  
 $  

10%  $  
D  $  

 $  

n
sidential Subdivision lies within the West Tributary of the Falcon Area W
are made within this report to establish and stabilize multiple drainagew
tention for the site is provided in a regional pond that will be modified to

e tributary area.  Recommendations are also given for re-establishing th
drainage facilities within this report were sized according to the Drainage
 channel corridors will be publicly owned and maintained and shall be th

Phase 2 / check structures?



Subject: text box
Page Index: 16
Date: 12/16/2019 12:56:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

Call out what accommodations/permissions have
been made for the downstream property owners
that will receive un-detained developed flows. 
( considering the removal of the planned detention
facility SR 4 )

Subject: 
Page Index: 28
Date: 12/16/2019 8:24:51 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 28

28 (1)

Subject: Callout
Page Index: 36
Date: 12/16/2019 8:32:42 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 36

Provide upstream basin

36 (1)

Subject: Callout
Page Index: 37
Date: 12/16/2019 8:33:28 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 37

Provide upstream basin

37 (1)

Subject: Text Box
Page Index: 46
Date: 12/16/2019 9:25:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

Provide plan/map showing all channel
cross-section locations including downstream.

46 (1)

Subject: Text Box
Page Index: 144
Date: 12/16/2019 9:41:06 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 144

Show the channel down to the improvements north
of Woodmen.

144 (1)

Galloway & Company, Inc.

. Conclusion
The Bent Grass Residential Subdivision lies within the West Tributary of the Falcon Area Watershed.
Recommendations are made within this report to establish and stabilize multiple drainageways through
the project site.  Detention for the site is provided in a regional pond that will be modified to provide water
quality for the entire tributary area.  Recommendations are also given for re-establishing the inlet to the
regional pond.  All drainage facilities within this report were sized according to the Drainage Criteria
Manuals.  All of the channel corridors will be publicly owned and maintained and shall be the
responsibility of El Paso County.  Upon development of the individual parcels within the Bent Grass
Residential Subdivision, separate Final Drainage Reports will be required to be submitted and approved
by El Paso County.

Call out what accommodations/permissions have been made for the
downstream property owners that will receive un-detained developed flows. 
( considering the removal of the planned detention facility SR 4 )

8 4.0

9 0.0

10 14.0

11 OS-5 14.13 0.11 19.4 1.55 3.13 4.9

12 OS-6 5.81 0.09 13.9 0.52 3.64 1.9

xls

Provide upstream
basin

8 43.0

9 770

10 880

11 OS-5 14.13 0.37 19.4 5.29 5.26 27.8

12 OS-6 5.81 0.36 13.9 2.09 6.10 12.7

ls

Provide upstream
basin

Provide plan/map showing all channel
cross-section locations including
downstream.

X
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X

X X X
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Show the channel down to the improvements north of Woodmen.



Subject: 
Page Index: 231
Date: 12/16/2019 9:01:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 231

231 (2)

Subject: Callout
Page Index: 231
Date: 12/16/2019 9:28:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 231

Run FEMA-100-year as well unless a LOMR has
been completed reducing FEMA flows.

Subject: 
Page Index: 237
Date: 12/16/2019 8:51:19 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 237

237 (5)

Subject: 
Page Index: 237
Date: 12/16/2019 8:51:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 237

Subject: 
Page Index: 237
Date: 12/16/2019 8:51:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 237

Subject: 
Page Index: 237
Date: 12/16/2019 8:59:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 237

1
1

C2   Reach: NCONFL-BGM
Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top W

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft
1000.00 6969.55 6973.72 6973.72 6975.04 0.018044 9.22 108.40

100.00 6969.55 6970.95 6970.95 6971.38 0.025668 5.27 18.99

1000.00 6968.59 6973.18 6973.55 0.003720 4.91 203.70
100.00 6968.59 6969.90 6970.00 0.003715 2.43 41.08

1000.00 6968.41 6972.99 6973.37 0.003767 4.93 202.72
100.00 6968.41 6969.71 6969.81 0.003826 2.46 40.66

Run FEMA-100-year as well
unless a LOMR has been
completed reducing FEMA flows.

7
0

0
4

9
7

1

2
5



Subject: 
Page Index: 237
Date: 12/16/2019 8:59:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 237

Subject: 
Page Index: 238
Date: 12/16/2019 8:52:06 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

238 (9)

Subject: 
Page Index: 238
Date: 12/16/2019 8:52:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:52:18 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:52:20 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:52:23 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

0

8
1

1
0

1
2

1
9

4
4



Subject: 
Page Index: 238
Date: 12/16/2019 8:59:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:59:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:59:15 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 238
Date: 12/16/2019 8:59:19 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 238

Subject: 
Page Index: 239
Date: 12/16/2019 8:52:29 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

239 (7)

Subject: 
Page Index: 239
Date: 12/16/2019 8:52:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239
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1
0



Subject: 
Page Index: 239
Date: 12/16/2019 8:52:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

Subject: 
Page Index: 239
Date: 12/16/2019 8:52:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

Subject: 
Page Index: 239
Date: 12/16/2019 8:52:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

Subject: 
Page Index: 239
Date: 12/16/2019 8:58:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

Subject: 
Page Index: 239
Date: 12/16/2019 8:58:37 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 239

Subject: 
Page Index: 240
Date: 12/16/2019 8:52:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 240

240 (3)

9
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1
1

83

9

8
6

1
1



Subject: 
Page Index: 240
Date: 12/16/2019 8:52:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 240

Subject: 
Page Index: 240
Date: 12/16/2019 8:58:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 240

Subject: Callout
Page Index: 309
Date: 12/16/2019 9:15:05 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 309

Is no flow going through the outlet box weir?

309 (2)

Subject: Text Box
Page Index: 309
Date: 12/16/2019 9:39:20 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 309

Address HEC-HMS calculated flows for the
proposed improvements

Subject: Callout
Page Index: 315
Date: 12/11/2019 10:58:52 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Address flows from the north ~100 cfs?

315 (8)

Subject: 
Page Index: 315
Date: 12/11/2019 11:15:23 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

0
9

7

1
4

7 0.84 1.12 1.36 1.72 2.01 2.31 3.07
12 5.157 7.503 10.464 17.753 37.566 82.799 201.8

04 5.148 7.496 10.451 17.740 37.540 82.749 201.7
0 0.00 0.00 0.01 0.01 0.11 0.27 0.68

0.7 5.4 13.0 32.3 249.1 626.2 1569
0 54.5 78.6 108.5 181.6 364.4 736.9 1639

3.6 4.3 5.3 6.7 9.2 13.7 25.5
A N/A 0.8 0.4 0.2 0.0 0.0 0.0
e Plate Plate Plate Plate Plate N/A N/A

A N/A N/A N/A N/A N/A N/A N/A
A N/A N/A N/A N/A N/A N/A N/A

27 32 38 50 75 115 177
29 35 41 54 81 124 >120

2 4.14 4.81 5.53 7.10 11.01 19.41 41.5
5 2.95 3.53 4.10 4.59 5.14 5.57 5.57
43 4.429 6.602 9.349 16.262 35.297 50.761 50.76

Is no flow going through the
outlet box weir?

Plate Plate Plate Plate N/A N/A
N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A
32 38 50 75 115 177
35 41 54 81 124 >120

4.81 5.53 7.10 11.01 19.41 41.50
3.53 4.10 4.59 5.14 5.57 5.57

6.602 9.349 16.262 35.297 50.761 50.761

Address HEC-HMS calculated flows
for the proposed improvements

Address flows
from the north
~100 cfs?



Subject: 
Page Index: 315
Date: 12/11/2019 11:17:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Subject: 
Page Index: 315
Date: 12/11/2019 11:17:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Subject: 
Page Index: 315
Date: 12/11/2019 11:17:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Subject: 
Page Index: 315
Date: 12/11/2019 9:31:19 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

32.5

Subject: 
Page Index: 315
Date: 12/11/2019 9:44:44 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Subject: Callout
Page Index: 315
Date: 12/12/2019 4:38:48 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 315

Show where this flow goes.

64
9

32.53

XX

XX

Show where this
flow goes.



Subject: Arrow
Page Index: 316
Date: 12/16/2019 9:17:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 316

Is street capacity adequate?

316 (1)

Subject: 
Page Index: 317
Date: 12/16/2019 9:20:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 317

B-2

317 (1)

B-2



ENG-SF19014-R2-CD-Redlines Summary_Markup Summary

Subject: EPC ENG Approval
Page Index: 1
Date: 12/16/2019 11:35:15 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] 1 COVER SHEET

1 (1)

Subject: Delete
Page Index: 2
Date: 12/16/2019 10:22:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [2] 2 OVERALL SITE PLAN

Delete

2 (5)

Subject: 
Page Index: 2
Date: 12/16/2019 10:49:17 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [2] 2 OVERALL SITE PLAN

Subject: 
Page Index: 2
Date: 12/16/2019 10:49:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [2] 2 OVERALL SITE PLAN

Subject: 
Page Index: 2
Date: 12/16/2019 10:49:36 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [2] 2 OVERALL SITE PLAN

Subject: Delete
Page Index: 2
Date: 12/16/2019 10:49:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [2] 2 OVERALL SITE PLAN

Delete

12/16/2019 11:35:10 PM

EPC Planning & Community
Development Department

Engineering Review

dsdrice
JeffRice@elpasoco.com

(719) 520-7877

10
0Y

R
10

0Y
R

00
YR



Subject: 
Page Index: 4
Date: 12/16/2019 11:09:01 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [4] 4 BOSSETT DRIVE STREET IMPROVMENT 
PLAN

Ped. crossings need to meet ADA <2%
cross-slope

4 (1)

Subject: 
Page Index: 8
Date: 12/16/2019 11:11:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [8] 8 BARLEY COURT STREET 
IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope

8 (1)

Subject: 
Page Index: 9
Date: 12/16/2019 11:12:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [9] 9 NIEBRARA DRIVE & ANSLEY COURT 
STREET IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope

9 (2)

Subject: 
Page Index: 9
Date: 12/16/2019 11:12:56 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [9] 9 NIEBRARA DRIVE & ANSLEY COURT 
STREET IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope

Subject: Callout
Page Index: 11
Date: 12/16/2019 11:15:24 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [11] 11 BERWYN DRIVE STREET 
IMPROVEMENT PLAN

matchline?

11 (1)

matchline?



Subject: 
Page Index: 13
Date: 12/16/2019 11:16:58 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [13] 13 FEATHER REED DRIVE & 
CORDGRASS ROAD STREET IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope

13 (1)

Subject: 
Page Index: 14
Date: 12/16/2019 11:18:28 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [14] 14 WILLMORE DRIVE STREET 
IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope

14 (2)

Subject: 
Page Index: 14
Date: 12/16/2019 11:18:44 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [14] 14 WILLMORE DRIVE STREET 
IMPROVEMENT PLAN

Subject: 
Page Index: 15
Date: 12/16/2019 11:19:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [15] 15 THEDFORD COURT & SILKY THREAD 
ROAD STREET IMPROVEMENT PLAN

15 (2)

Subject: 
Page Index: 15
Date: 12/16/2019 11:19:56 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [15] 15 THEDFORD COURT & SILKY THREAD 
ROAD STREET IMPROVEMENT PLAN

Ped. crossings need to meet ADA <2%
cross-slope



Subject: 
Page Index: 16
Date: 12/16/2019 11:24:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [16] 20 CROSS PAN & CURB RETURN 
PROFILES

16 (1)

Subject: 
Page Index: 17
Date: 12/16/2019 11:27:59 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [17] 21 CROSS PAN & CURB RETURN 
PROFILES

17 (5)

Subject: Callout
Page Index: 17
Date: 12/16/2019 11:28:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [17] 21 CROSS PAN & CURB RETURN 
PROFILES

Adjust ped. ramp

Subject: Callout
Page Index: 17
Date: 12/16/2019 11:29:06 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [17] 21 CROSS PAN & CURB RETURN 
PROFILES

Adjust ped. ramp

Subject: 
Page Index: 17
Date: 12/16/2019 11:29:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [17] 21 CROSS PAN & CURB RETURN 
PROFILES

Subject: Text Box
Page Index: 17
Date: 12/16/2019 11:34:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [17] 21 CROSS PAN & CURB RETURN 
PROFILES

Label grades on all profiles sheets 3.01-3.07.

Label all ped crossing cross-slopes at stop and
yield conditions (2% max).

Adjust ped. ramp

Adjust ped. ramp

Label grades on all profiles
sheets 3.01-3.07.

Label all ped crossing
cross-slopes at stop and yield
conditions (2% max).



Subject: Callout
Page Index: 19
Date: 12/16/2019 11:31:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [19] 23 CROSS PAN & CURB RETURN 
PROFILES

Adjust ped. ramp

19 (1)

Subject: Highlight
Page Index: 23
Date: 12/16/2019 11:32:25 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [23] 27 BENT GRASS MEADOWS DRIVE 
STORM PLAN & PROFILE

23 (1)

Subject: 
Page Index: 26
Date: 12/16/2019 12:44:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [26] 30 BOX CULVERT PLAN & PROFILE

26 (1)

Subject: 
Page Index: 35
Date: 12/16/2019 12:46:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [35] 39 POND MODIFICATION PLAN

35 (4)

Subject: 
Page Index: 35
Date: 12/16/2019 12:47:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [35] 39 POND MODIFICATION PLAN

Subject: Callout
Page Index: 35
Date: 12/16/2019 12:48:18 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [35] 39 POND MODIFICATION PLAN

Does this need to be built up so high?

BERWYN DRIVE

Adjust ped. ramp

X X X X X X X X X X X X X X X X X X X

100YR
1

10
0Y

R

10
0Y

R

100YR

100YR

100YR

100YR

10
0Y

R

10
0Y

R

100YR

100YR

Does this need to
be built up so
high?



Subject: Callout
Page Index: 35
Date: 12/16/2019 12:49:28 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [35] 39 POND MODIFICATION PLAN

Concrete toe wall?

Concrete toe wall?
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