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October 12, 2017 

 

Andrea Mimnaugh 

Principal Planner 

Community Development Department 

2255 West Berry Avenue 

Littleton, CO 80120 

 

RE: Watson Lane Reserve, Use by Special Exception (Floodplain) – ENG17-0004 

 

Dear Andrea: 

 

Urban Drainage reviewed the August, 2017 submittal of the above Use by Special Exception 

documents.  They have requested that a “brief technical memo documenting the existing and 

proposed conditions of Drainageway D” be included with the next submittal.  This letter is that 

requested technical memo. 

 

The Watson Lane Reserve proposed project site is located at the southwest corner of the 

intersection of West Bowles Avenue and South Watson Lane.  The site is adjacent to W. 

Bowles Avenue on the north, Brookhaven’s Tract E on the west, Drainageway D drainage 

channel which lies in Brookhaven’s Tract I on the south and S. Watson Lane on the east (see 

attached Vicinity map). 

 

The property is comprised of approximately 4.08 acres of land.  The site currently consists of 

existing buildings (which have been recently demolished), drives, fences, open space and trees.  

There is an existing abandoned irrigation ditch that runs through the southern part of the site.  

The site is relatively flat with slopes generally under 2%.  Several areas of local ponding are 

present on the site.   

 

Currently there are existing drainage conveyance paths adjacent to both S. Watson Lane and 

Brookhaven Lane, as well as a large regional drainage channel (Drainageway D) directly south 

of the property.  Within Bowles Avenue on the north side of the project site, there is an existing 

storm pipe drainage system with an existing 5’ Type R inlet in the northwest corner of the site.  

The proposed project site itself is generally devoid of drainage facilities. 

 

According to the Natural Resources Conservation Service, the soil of the site consists of 

Edgewater loam and is consistent with the characteristics of the Hydrologic Soil Group C (see 

the attached Web Soil Survey). 

 

The proposed development consists of 6 single-family home lots along with supporting 

infrastructure.  The existing R-E zoning of site is to be maintained. 
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The site is located on the Flood Insurance Rate Map (FIRM) number 08005C0432K dated 

December 17, 2010 (see attached Firmette).  The northern half of the site is located within 

Flood Zone X, areas determined to be outside of the 0.2% (500-year) annual chance flood.  

However, the southern half of the site is located within the 1% annual chance (100-year) Flood 

Zone A Special Flood Hazard Area (no base elevations determined). 

 

The Brookhaven’s Tract E area adjacent to the western side of the site sheet flows to the east 

into the site.  A portion of the W. Bowles Avenue right-of-way sheet flows south into the site.  

Currently, the majority of the S. Watson Lane right-of-way adjacent to the eastern side of the 

site sheet flows west towards the property line from the existing edge of the roadway.  A 

shallow swale has been formed along the eastern property line to direct these runoff flows 

south toward the existing Drainageway D.  This swale becomes more pronounced the closer it 

gets to the Drainageway D (see the attached Existing Conditions Drainage Map). 

 

During the major storm events, as indicated on the FEMA Firm Map 08005C0432K, dated 

December 17, 2010, stormwater from the existing Drainageway D overtops the channel 

inundating approximately one-half of the project site.  A CLOMR study (case no. 08-08-

0842R) was prepared and approved by FEMA October 29, 2008.  This study was performed 

to demonstrate that the previously proposed placement of fill throughout the proposed project 

site to a point above the 100-year water surface elevation would remove it from the 100-year 

floodplain.  This study also demonstrated that the proposed revisions to the north side of 

Drainageway D would maintain the flood carrying capacity of the drainageway channel.   

 

The CLOMR study determined that only 190 cfs of the 100-year flowrate of 288 cfs would 

pass through the culverts under Watson Lane with the remaining 98 cfs overtopping the 

roadway.  However, it was identified that these overtopping flows would extend north along 

the west side of Watson Lane before spilling over the western edge of the asphalted roadway 

to the drainage channel on the eastern side of the roadway.  Please see the attached Effective 

Floodplain and Post-Project Floodplain drawings from the CLOMR. 

 

The proposed grading plan for this project site, filling to an extent that the CLOMR’s Post 

Project 100-year floodplain limit (see the attached Post-Project Floodplain Exhibit) will be 

shifted away from the proposed home sites and into the Drainageway D channel in 

Brookhaven’s Tract I, conforms to the proposed grading indicated in the CLOMR at the project 

boundaries, however, the interior grading is per the proposed site plan (see the attached 

Grading Plan). 

 

The conceptual drainage plan for this project site is to convey the on-site storm runoff flows 

into grass lined drainage swales along the outside property lines and direct the flows south to 
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the Drainageway D channel, or north into the existing storm drain pipe system in Bowles 

Avenue, or east into Watson Lane  (see the attached Proposed Conditions Drainage Map). 

 

The runoff from the north and west sides of the project site (Basins A & B) will be captured in 

the proposed water quality drainage swale at the property boundary.  The northern flows and 

the northwestern flows around the private property in the northwest corner (Basin A) will be 

piped north into the existing storm drain pipe system in Bowles Avenue while the remaining 

western flows (Basin B) will be directed south to Drainageway D.  The flows are then piped 

into the Drainageway D channel under the maintenance access roadway on the downstream 

side of the box culvert under Brookhaven Lane.  The proposed method of connection into the 

channel will be similar to the existing 12” RCP pipe with flap gate that is located just south of 

the Watson Lane culverts.      

 

With the addition of mountable curb and gutter and a 5’ meandering detached walk on the west 

side of Watson Lane, the grading will generally conform to the existing condition with further 

definition of the location of the existing swale at the property line.  However, the eastern side 

of the project site will need to be filled to bring it 1’ above the CLOMR defined 100-year water 

surface elevation of 5326.1 (revised to the NAVD 88 datum) per the approved CLOMR.  There 

will be a proposed water quality drainage swale along the eastern boundary.  Flows from Basins 

D, E, G, and H will be directed to the gutter pans of the private access roadway.  Flows in 

excess of the water quality flows will be allowed to bypass the water quality drainage swales 

in Lots 4, 5 and 6 and flow into Watson Lane.  Runoff from Basin F is directed into the water 

quality swale located in Lot 5. 

 

The runoff from the south side (Basin I) will be captured in the proposed water quality drainage 

swale at the property line.  Any flows that have been directed into the proposed water quality 

drainage swale at the eastern property line in Lot 6 will be directed south into Basin I.  The 

water quality swale will have an underdrain and this underdrain is proposed to connect with 

the existing 12” RCP pipe that currently discharges into the Drainageway D channel through 

a flap gate that is located just south of the Watson Lane culverts (see attached photos).  Since 

there is not a storm water discharge pipe planned for this drainage swale other than the 

underdrain, it is proposed that the minor and major storm event flows minus the water quality 

volumes will be discharged through a weir into the Watson lane ROW in the southeast corner 

of the site.       

 

The northern side of the Drainageway D channel will be constructed with the improvements 

to the southern boundary.  There will be a 10’ wide concrete access roadway included as part 

of the construction.  The northern side of the channel will be graded at 4:1 from the 

maintenance access roadway up into the site to an elevation approximately 1’ above the 

CLOMR defined 100-year water surface elevation.  This will channelize the 100-year flows 
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and remove a significant portion of the floodplain from the project site and relocate it into the 

designated Drainageway D channel.  

 

As mentioned above, it is proposed that the grass lined drainage swales discussed above will 

act as the water quality feature for the proposed project.  Since the slope of these swales are 

proposed to be less than 2%, underdrains will be incorporated into the swales to collect the 

infiltrate and pipe it to the proposed discharge points.  Basins A and C will discharge into the 

proposed storm drain pipe in the northwest corner of the site.  Basin B will discharge into the 

Drainageway D channel adjacent to the proposed storm pipe.  Basins D through I will discharge 

into the existing 12” RCP pipe located in the southeastern corner of the site discharging directly 

into the Drainageway D channel.  These drainage swales have been designed in accordance 

with UDFCD criteria, specifically Volume 3, Treatment BMP Fact Sheet T-2 for Grass Swales.   

 

WRC Engineering, now RESPEC Consulting and Services, has been coordinated with to 

ensure that the intent of the approved CLOMR is followed with the development of this 

proposed project.  During a meeting with City personnel August 8th to review the projects site 

drainage issues and discuss possible solutions, RESPEC was requested to submit to the City a 

revised CLOMR HEC-RAS model and results.  The original model was revised to include the 

city’s requested mountable curb and gutter on the west side of Watson Lane and the proposed 

cross-section for the Drainageway D channel.  This proposed cross-section included the 

existing conditions of the south side, the existing concrete trickle channel, and on the north 

side the proposed 4:1 slope from the trickle channel up to the maintenance access roadway, the 

maintenance access roadway, and the proposed 4:1 slope up to the elevation indicated 

previously (see the attached Drainageway D Cross-Section plan sheet).  The revised CLOMR 

HEC-RAS model results with a run date of August 24, 2017 determined that only 210 cfs of 

the 100-year flowrate of 288 cfs would pass through the culverts under Watson Lane with the 

remaining 78 cfs overtopping the roadway.  

 

Attached is an exhibit that compares the HEC-RAS model results from the original CLOMR 

report to the recently revised HEC-RAS model results (see attached CLOMR HEC-RAS 

Model Results spreadsheet).  CLOMR sections 275 and 280 were the only ones to be compared 

since they cross the project site.  At a 100-year flow rate of 288 cfs, the velocity in the channel 

is approximately 1.1 fps faster, the depth is approximately 0.5’ higher and the Froude number 

is approximately 0.1 higher between the corrected effective (existing condition) and the post 

project (proposed filling) HEC-RAS models.  The respective values are approximately 0.6 fps 

higher, 1.1’ higher and 0.07 higher between the post project (proposed filling) and the revised 

HECRAS (proposed grading condition) model results.   

 

It should be noted that at CLOMR Sections 275 and 280 (within the southern limits of the 

project site), at a 100-year flow rate of 288 cfs, the flow velocity is less than 2.2 fps, the Froude 

Number less than 0.25, and the total depth over the existing concrete trickle channel is less 
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than 6-feet.  When comparing this to a cross-section without the backwater effects from the 

Watson Lane culverts (see attached Channel Report), the flow velocity is less than 2.5 fps, the 

depth above the existing trickle channel is less than 4.7’, and the Froude number is less than 

0.3.  Calculated Shear Stress values are all less than 0.2 lb/sq ft.   

 

As mentioned previously, the CLOMR HEC-RAS model was revised to include the city’s 

requested mountable curb and gutter on the western side of Watson Lane and the proposed 

cross-section for Drainageway D channel.  When the results of this model at CLOMR section 

275 are compared to the USDCM Volume 1 Table 8-3, Design Parameters for Naturalized 

Channels (see attached Channel Stability spreadsheet), the velocity, depth and shear stress 

values for the 100-year flow rate are all well below the maximums indicated in Table 8-3.  The 

velocity, Froude number and shear stress all indicate that there will be no need for additional 

bank protection. 

 

At this time, it is proposed that the disturbed areas associated with the Drainageway D channel 

are to be seeded with the seed mix per Table A-1 from the USDCM Volume 1, Appendix A, 

Seed Mix Tables (sees attached Table).  These disturbed areas are to be covered with straw 

coconut mix erosion control blankets to minimize erosion and promote the growth of the seed 

mix. 

 

Sincerely, 

 

Phelps Engineering Services, Inc. 

 

 
 

Frank Feero, P.E. 

Senior Project Engineer 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Arapahoe County, Colorado (CO005)

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

EdB Edgewater loam, 0 to 3
percent slopes

C 4.2 100.0%

NlB Nunn loam, 1 to 3
percent slopes

C 0.0 0.0%

Totals for Area of Interest 4.2 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Arapahoe County, Colorado Watson Lane Meadows

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/4/2017
Page 3 of 4















CLOMR HEC-RAS Model Results

River Sta Profile Q Total Min Ch El W.S. Elev E.G. W.S. E.G. Slope Vel Chnl Flow Area Top Width Froude # Depth Shear

(cfs) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) (lb/sq ft)

Revised HEC-RAS Model 8/24/2017 280 100-Year 288 5317.56 5323.34 5323.38 0.000395 2.11 174.96 65.67 0.23 5.78 0.14

275 100-Year 288 5317.35 5323.29 5323.33 0.000378 2.17 176.10 62.15 0.23 5.94 0.14

Post Project 3/6/2008 280 100-Year 288 5318.3 5323.04 5323.11 0.000316 1.53 188.22 64.05 0.16 4.74 0.09

275 100-Year 288 5318.3 5323.04 5323.07 0.000274 1.47 196.23 63.74 0.15 4.74 0.08

Corrected Effective 3/2/2008 * 280 100-Year 288 5318.7 5322.92 5322.92 0.000017 0.40 379.24 111.33 0.04 4.22 0.00

275 100-Year 288 5318.3 5322.92 5322.92 0.000019 0.43 254.61 70.72 0.04 4.62 0.01

Duplicate Effective 12/7/2007 * 280 100-Year 288 5318.7 5323.09 5323.09 0.000071 0.80 252.09 74.90 0.08 4.39 0.02

* Note: the velocity, flow area and top width are for the channel, not the overbank.

S:\Entitlement Engineering\16165 - Clayton Farms Property\Reports\Drainage Report--Rev-9-2017\HEC-RAS Output Info.xlsx,HEC-RAS Model Results 10/11/2017



Proposed
channel
grading

Ex. Conc.
trickle pan

Ex. channel
side slope

Note:  The flow depth and velocity does not include the backwater effect of the culverts 
under Watson Lane.  The depth over the maintenance road is less than 2-ft (1.9-ft).  The 
calculated Froude number is 0.29 and shear stress is 0.11 lb/sq ft.



Project Name: Watson Lane Reserve

Subdivision Watson Lane Reserve Project No. 16165

Location Littleton, Colorado Calculated By: FGF

Checked By: LEP 

Date: 

Q100 = 288 cfs

Overall Overbank Flow Top Shear

Slope Depth Depth Velocity Area Width Stress Froude

% ft ft fps sq ft ft lbs/sf Number

0.01 5.94 3.06 2.17 176.10 62.15 0.14 0.23

WATSON LANE RESERVE

DRAINAGEWAY D CHANNEL STABILITY

Note: Per Urban Storm Drainage Criteria Manual Volume 1 Table 8-3, the maximum shear stress allowed is 1.2 lb/sf, 

maximum 100-yr velocity allowed is 7 fps, and a maximum 100-yr depth outside bank full channel allowed is 5 ft.  The values 

shown in the table indicate that bank protection is not required.

Note: Values listed in table come from the 8/24/2017 revised CLOMR HEC-RAS model results at CLOMR Section 275.  The 

model was revised to include the city’s requested mountable curb and gutter on the west side of Watson Lane and the 

proposed grading for the north side of the Drainageway D channel.

10/12/2017

S:\Entitlement Engineering\16165 - Clayton Farms Property\Reports\Drainage Report--Rev-9-2017\16165 - Hydrology-REV 9-21-2017.xlsx, 

Drainageway D



Revegetation Chapter 13 

13-66 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 2 

Appendix A.  Seed Mix Tables 

Upland Native Seed Mixes (drill seed rates) 

Table A-1.  Upland area seed mix – loamy to clay soils 

Common Name Scientific Name 
Growth 
Season 

Growth 
Form 

% Mix Lb/ac 
(PLS1) 

Grasses 
Blue grama Bouteloua gracilis Warm Sod 25 1.8 
Sand dropseed Sporobolus cryptandrus Warm Bunch 20 0.2 
Sideoats grama Bouteloua curtipendula Warm Sod 20 6.3 
Western wheatgrass Pascopyrum smithii Cool Sod 15 8.2 
Buffalograss Bouteloua dactyloides Warm Sod 10 10.7 
Inland saltgrass Distichlis spicata Warm Sod 5 0.6 

Herbaceous/Wildflowers 
Pasture sage Artemisia frigida  

 
1 0.01 

Blanket flower Gaillardia aristata  
 

1 0.5 
Prairie coneflower Ratibida columnifera  

 
1 0.1 

Purple prairieclover 
Dalea (Petalostemum) 
purpurea  

 

1 0.3 
Blue flax Linum lewisii  

 
1 0.4 

TOTAL PLS POUNDS/ACRE 
 

100 29.11 
1PLS = Pure Live Seed – If broadcast seeding, double the rate 

Table A-2.  Upland area seed mix – sandy soil  

Common Name Scientific Name 
Growth 
Season 

Growth 
Form 

% Mix Lb/ac 
(PLS1) 

Grasses 
Switchgrass Panicum virgatum Warm Sod/Bunch 15 2.3 
Prairie sandreed Calamovilfa longifolia Warm Sod 10 2.2 
Sideoats grama Bouteloua curtipendula Warm Sod 10 3.1 
Blue grama Bouteloua gracilis Warm Sod 10 0.7 
Indian ricegrass Oryzopsis hymenoides Cool Bunch 10 4.3 
Western wheatgrass Pascopyrum smithii Cool Sod 10 5.5 
Little bluestem Schizachyrium scoparium Warm Bunch 10 2.3 
Sand dropseed Sporobolus cryptandrus Warm Bunch 10 0.1 
Green needlegrass Stipa viridula Cool Bunch 10 3.3 

Herbaceous/Wildflowers 
Pasture sage Artemisia frigida   1 0.1 
Blanket flower Gaillardia aristata   2 0.9 

Tansy aster 
Maceranthera 
tanacetifolia  

 2 0.2 

TOTAL PLS POUNDS/ACRE  100 25 
1PLS = Pure Live Seed – If broadcast seeding, double the rate 
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BROOKHAVEN AT COLUMBINE VALLEY

FIRST ADMINISTRATIVE AMENDMENT

OWNER: BROOKHAVEN AT COLUMBINE

VALLEY H.O.A.

TRACT E

OWNER: BROOKHAVEN AT

COLUMBINE VALLEY H.O.A.

TRACT 12

WALTER A. BOWLES'

GARDENS

TRACT I

OWNER:BROOKHAVEN AT COLUMBINE VALLEY H.O.A.
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NOTES:

1. ALL GRADING CONTOUR ELEVATIONS ARE BASED

ON NAVD88 VERTICAL DATUM

2. ALL PROPOSED ELEVATIONS ARE DESIGNATED

BY

FL = FLOWLINE

HP = HIGH POINT

EOA = EDGE OF ASPHALT

3. THE FLOODPLAIN INFORMATION SHOWN HEREON

WAS OBTAINED FROM THE NATIONAL FLOOD

INSURANCE PROGRAM DERIVED FROM FEMA

FIRM NO. 08005C0432K DATED DECEMBER 17,

2010.

4. SEE SHEET 10 FOR GENERAL NOTES AND

STANDARD DETAILS

LEGEND:

PROPOSED CONTOURS

EXISTING CONTOURS

EXISTING STORM SEWER

EXISTING BOUNDARY LINE

EXISTING CENTERLINE

EXISTING RIGHT-OF-WAY

EXISTING FENCE

EXISTING SWALE FLOW

PROPOSED UNDER FLOW

EXISTING LOT LINE

PROPOSED LOT LINE

APPROXIMATE  100-YEAR

FLOODPLAIN FROM THE NATIONAL

FLOOD INSURANCE PROGRAM, FEMA

FIRM NO. 08005C0432K, DECEMBER

17, 2010.

CLOMR POST-PROJECT FLOODPLAIN

PER CLOMR CASE NO. 08-08-0842R,

APPROVED OCTOBER 29, 2008

PROPOSED MOUNTABLE CURB

PROPOSED UNDERDRAIN CLEANOUT

W/ INVERT ELEVATION

CO

PROPOSED UNDERDRAIN

PROPOSED STORMWATER HDPE

Cut 149 cy

Fill

Net
17,104 cy

EARTHWORK QUANTITIES:

17,253 cy

NORTH



BROOKHAVEN AT COLUMBINE VALLEY

TRACT I

OWNER: BROOKHAVEN AT COLUMBINE VALLEY H.O.A.
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:
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NOTES:

1. PROVIDE CONTROL JOINTS 10 TO 12 FEET ON

CENTER

2. PROVIDE EXPANSION JOINTS AT ALL COLD

JOINTS AND WHERE THE PATH ABUTS ANOTHER

STRUCTURE
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APPROXIMATE  100-YEAR

FLOODPLAIN FROM THE NATIONAL

FLOOD INSURANCE PROGRAM, FEMA

FIRM NO. 08005C0432K, DECEMBER

17, 2010.

CLOMR POST-PROJECT FLOODPLAIN

PER CLOMR CASE NO. 08-08-0842R,

APPROVED OCTOBER 29, 2008
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BROOKHAVEN AT COLUMBINE VALLEY

FIRST ADMINISTRATIVE AMENDMENT

OWNER: BROOKHAVEN AT COLUMBINE

VALLEY H.O.A.

TRACT E

OWNER: BROOKHAVEN AT

COLUMBINE VALLEY H.O.A.

TRACT I

OWNER:BROOKHAVEN AT COLUMBINE VALLEY H.O.A.

TRACT 12

WALTER A. BOWLES'

GARDENS
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S

LEGEND:

EXISTING CONTOURS

EXISTING STORM SEWER

BOUNDARY LINE

EXISTING CENTERLINE

EXISTING RIGHT-OF-WAY

EXISTING FENCE

BASIN BOUNDARY

BASIN IDENTIFICATION

FLOW DIRECTION

DRAINAGE POINT

D
R
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A
G

E
 
M

A
P

EXISTING LOT LINE

STRUCTURE TO BE

REMOVED

NORTH

BENCHMARK

A GPS DERIVED ELEVATION WAS ESTABLISHED AT AN ONSITE

BENCHMARK 50 FEET WEST OF THE NORTHWEST CORNER OF TRACK

12 OF WALTER A. BOWLES GARDEN, BEING A NO. 5 REBAR WITH RED

PLASTIC CAP, MARKED " COLO ENGN AND SURVEY, LS 26958".

ELEVATION OF 5325.29 FEET (NAVD88 DATUM).

NOTE:

1. ALL GRADING CONTOUR ELEVATIONS ARE BASED ON

NAVD88 VERTICAL DATUM

2. EX. 100-YEAR FLOODPLAIN PER FEMA FIRM MAP No.

08005CO432K, DATED DEC. 17, 2010.
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APPROXIMATE  100-YEAR FLOODPLAIN FROM THE NATIONAL

FLOOD INSURANCE PROGRAM, FEMA FIRM NO. 08005C0432K,

DECEMBER 17, 2010.

CLOMR POST-PROJECT FLOODPLAIN PER CLOMR

CASE NO. 08-08-0842R, APPROVED OCTOBER 29, 2008
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BROOKHAVEN AT COLUMBINE VALLEY

FIRST ADMINISTRATIVE AMENDMENT

OWNER: BROOKHAVEN AT COLUMBINE

VALLEY H.O.A.

TRACT E

OWNER: BROOKHAVEN AT

COLUMBINE VALLEY H.O.A.

TRACT I

OWNER:BROOKHAVEN AT COLUMBINE VALLEY H.O.A.

TRACT 12

WALTER A. BOWLES'

GARDENS

P
R

O
P

O
S

E
D

 
C

O
N

D
I
T

I
O

N
S

PROPOSED MOUNTABLE CURB

LEGEND:

PROPOSED CONTOURS

EXISTING CONTOURS

EXISTING STORM SEWER

EXISTING BOUNDARY LINE

EXISTING CENTERLINE

EXISTING RIGHT-OF-WAY

EXISTING FENCE

BASIN BOUNDARY

BASIN IDENTIFICATION

FLOW DIRECTION

DRAINAGE POINT

D
R

A
I
N

A
G

E
 
M

A
P

PROPOSED SWALE W/ FLOW DIRECTION

NORTH

PROPOSED UNDERDRAIN W/CLEANOUT

PROPOSED STORM PIPE W/AREA DRAIN

CO

BENCHMARK

A GPS DERIVED ELEVATION WAS ESTABLISHED AT AN ONSITE

BENCHMARK 50 FEET WEST OF THE NORTHWEST CORNER OF TRACK

12 OF WALTER A. BOWLES GARDEN, BEING A NO. 5 REBAR WITH RED

PLASTIC CAP, MARKED " COLO ENGN AND SURVEY, LS 26958".

ELEVATION OF 5325.29 FEET (NAVD88 DATUM).

NOTE:

1. ALL GRADING CONTOUR ELEVATIONS ARE BASED ON

NAVD88 VERTICAL DATUM

2. EX. 100-YEAR FLOODPLAIN PER FEMA FIRM MAP No.

08005CO432K, DATED DEC. 17, 2010.
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APPROXIMATE  100-YEAR FLOODPLAIN FROM THE NATIONAL

FLOOD INSURANCE PROGRAM, FEMA FIRM NO. 08005C0432K,

DECEMBER 17, 2010.

CLOMR POST-PROJECT FLOODPLAIN PER CLOMR

CASE NO. 08-08-0842R, APPROVED OCTOBER 29, 2008




