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I. CERTIFICATION PAGE 
 

This report for the final design of (Name of Development) was prepared by me or under 
my direct supervision in accordance with the provisions of the Town of Parker Storm 
Drainage and Environmental Criteria Manual. I understand that the Town of Parker and 
its designated town authority do not and will not assume liability for drainage facilities 
designed by others. 
 
 
 
_________________________________ 
Jerry W. Davidson, P.E. 
Colorado P.E. License No. 30226 
For and on Behalf of 
Perception Design Group, Inc. 
 
 
 
_________________________________ 
Seal and Date  
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II GENERAL LOCATION AND DESCRIPTION 
  

A. Site Location: 
 
This Final Drainage Report is prepared by Perception Design Group, Inc. as part of the 
Construction Plan / Final Plat submittal process for the Parker Pointe project proposed in 
Parker, Colorado. Parker Pointe, (Project / Site) is located on an unplatted parcel of land 
situated at the southeast corner of South Parker Road and Stroh Road. See appendix for 
vicinity map. The Site lies within the southwest quarter of Section 3, Township 7 South, 
Range 66 West of the 6th Prime Meridian, Douglas County, State of Colorado. The site is 
bounded by South Parker Road to the west, and Stroh Road to the north. Adjacent 
developments include the Colorado Golf club in Douglas County to the east, new 
commercial and residential development in the Town of Parker on the north side of Stroh 
Road, Commercial development in Parker on the west side of Parker Road, and 
undeveloped open space in Douglas County south of the property. 
 
B. Site Location: 
 
The Site occupies approximately 14.7 acres.  Ground cover consists of pasture grasses. 
Site topography generally slopes from a tall mound in the northerly portion of the site 
down to the southwest towards Kinney Creek. Runoff   north of the mound flows 
northwesterly towards the intersection of Stroh Road and Parker Road. Slopes vary 
widely from 3:1 on the mound to 6% over flatter portions of the site. 
 
Site soils as shown by the USDA Web Soil Survey indicate that primarily Sampson Loam 
and Bresser Truckton Sandy Loam soil is present.  This soil is sandy clay loam in nature. 
It is a type B hydrologic soil.  Additionally Loamy Alluvial Land soils are present to a 
lesser extent. This soil is also clay loam in nature. It is a type C hydrologic soil.   
 
The site falls within the Cherry Creek basin. The Kinney Creek tributary lies along the 
southern border of the site. This tributary has a delineated floodplain which encroaches 
on the extreme southwest corner of the site.  
 
There are no irrigation canals or ditches on site. Additionally, there are no significant 
geologic features on site. 

 
The site is presently partially developed with a house and barns. These structures are to 
be removed as a part of the proposed development.  As a part of this application, the site 
will be developed with graded pad sites for commercial and retail businesses, drives, and 
utilities.   
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III DRAINAGE BASINS AND SUB-BASINS 
  

A. Major Drainage Basins: 
 
The site falls within two major drainage basins. The southerly portion of the site is 
tributary to Kinney Creek. Areas from the peak of the aforementioned mound and to the 
north are tributary to Stroh Gulch. The southerly line of basin H1 defines the historic 
break between the two basins. To limit basin transfer, basin SR1 is established to quantify 
runoff in the developed condition to Stroh Road and hence Stroh Gulch. A final drainage 
report was prepared for Stroh Crossing Filing No. 1 by Calibre Engineering. This is the 
development on the north side of Stroh Road. This report anticipated runoff from the 
Parker Pointe property and made allowance to handle the flow. Basin ST-2b from the 
Calibre report quantifies 18.9 cfs for the basin. Basin SR1 in this report indicates 14.05 
cfs tributary to Stroh Road and hence Stroh Gulch. 
 
Kinney Creek was studied by WRC Engineering Inc. in a report entitled “Flood Hazard 
Area Delineation for Kinney Creek Fonder Draw and Tributaries” date April 2004. 
Floodplain was determined along the southwest corner of the site. Minor grading is 
proposed in the floodplain along Parker Road. 

 
B. Minor Drainage Basins: 
 
To facilitate design, the site is divided into multiple sub-basins described as follows: 
 
Basins L1 thru L14 are used to represent each of the proposed lots. As development 
conditions are not yet determined, an assumed 95% imperviousness is established for 
each basin. A storm sewer stub is provided for each lot to convey developed runoff to the 
extended detention basin at the southeast corner of the site providing both detention and 
water quality facilities. 
 
Basins L1A thru L5A represents the easterly portion of Lots 1 thru 5. Runoff from these 
basins flow overland to the east to the drainage swale along the east property line thence 
into the extended detention facility. As development conditions are not yet determined, 
an assumed 95% imperviousness is established for each basin. 
  
Basins IN1 thru IN8 are established to quantify runoff collected in a series of inlets along 
the central north-south access drive as well as runoff collected by inlets on Lots 9 and 
10.. This runoff is piped to the extended detention basin at the southeast corner of the site 
providing both detention and water quality facilities. 
  
Basin P is the land area of the extended detention basin. 
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Basin SR1 is used in conjunction with the Calibre basin ST-2b. It is provided to provide a 
direct comparison between historic ST-2b runoff to Stroh Road versus runoff from basin 
SR1 in the developed condition. Detention and water quality are not provided for this 
basin. See additional discussion under Major Basins above. 
 
Basin H1 is a historic basin quantifying historic runoff to Stroh Road. It is used as a 
check for Calibre basin ST-2b. Basin H1 indicates runoff of 17.0 cfs while basin ST2-b 
indicates 18.9 cfs. Variance is due to more accurate topography available for the Parker 
Pointe site and better defined drainage basin as well as differences in time of 
concentration. 
 
Basin OS1 quantifies flows entering the extended detention pond from offsite flows from 
the Colorado Golf Club property east of the Parker Pointe property.  Detention and water 
quality are provided for this offsite flow area in its present condition. 
  

IV DRAINAGE DESIGN CRITERIA 
  

A. Regulations: 
 
Design calculations and methodologies are based upon the Town of Parker Storm 
Drainage and Environmental Criteria Manual. Additionally, the Urban Drainage Storm 
Drainage Criteria Manual Volumes 1 thru 3 are utilized.  

 
B. Drainage Studies, Outfall System Plans: 
 
The Final Drainage Report for Stroh Crossing Filing No. 1 by Calibre Engineering is 
used to identify allowable site discharge to Stroh Gulch. The WRC Engineering Inc. 
report entitled “Flood Hazard Area Delineation for Kinney Creek Fonder Draw and 
Tributaries” date April 2004 was utilized to map the floodplain elevations along the south 
property line. This study has negligible impact on the design presented. 
 
C. Hydrology: 
 
Runoff is calculated for both the 5 year and 100 year storms using the rational method. 
On-site basins utilize a 5 minute time of concentration with 5 year intensity of 4.7 in/hr 
and 100 year at 8.85 in/hr. Detention storage volumes are calculated using the UDFCD 
ver 3.07 UD-Detention spreadsheet. This spreadsheet is also utilized to calculate 
allowable release rates. 
 
D. Hydraulics: 
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Storm sewer capacities are calculated using Hydraflow Storm Sewers extension for 
AutoCAD Civil 3D ver 2017. The system is designed such to provide minimal surcharge 
for the 100 year event, and no surcharge for the 5 year event. The Hydraflow software is 
also used to calculate hydraulic grade lines for the storm sewer. 
 
E. Water Quality Enhancement: 
 
Water quality is achieved in an extended detention facility designed to EURV 
specifications using UDFCD ver 3.07 UD-Detention spreadsheet. 
 

V STORMWATER MANAGEMENT FACILITY DESIGN  
  

A. Stormwater Conveyance Facilities: 
 
Developed stormwater is generally conveyed towards the central north south driveway 
where stubs are provided that connect to a storm sewer mainline. The storm main runs in 
a southerly then easterly direction to the proposed EDB detention facility. Total 
developed site runoff tributary to the EDB is 79 cfs. Storm sewer outfall into the EDB 
occurs at a concrete forebay with raised energy dissipation blocks. Outfall from the EDB 
is controlled to code levels and discharged via storm sewer pipe to Kinney Creek where 
riprap is provided to control erosion. Storm sewer is placed in an easement for perpetual 
maintenance. 
 
B. Stormwater Storage Facilities: 
 
Stormwater storage on site is accomplished in an extended detention basin located offsite 
near the southeast corner of the site. Required pond design elements are summarized 
below: 
 
Volume Element   Volume  Elevation Release Rate 
 
WQCV    0.412 Ac-Ft  5964.30 43 hours 
EURV     0.852 Ac-Ft 
EURV + WQCV   1.264 Ac-Ft  5965.59 74 hours 
100 year + EURV + WQCV  3.060 Ac-Ft  5966.62 24.1 cfs 
500 year    4.243 Ac-Ft   
Max Storage Provided  7.766 Ac-Ft  5971.00 
 
Outflow metering is accomplished in a concrete outlet structure. 2 orifices are used. One 
for WQ and EURV while a second is used covering the outfall pipe to limit the 100 year 
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flow. Sufficient flow could not be achieved thru the grate on the top of the outlet 
structure. Therefore 2 notches are provided in the outlet structure to increase flow to the 
100 year orifice. The overflow weir portion of the UD Detention spreadsheet should be 
ignored, as the values set are arbitrary to force the spreadsheet to calculate the proper 100 
year orifice size. Micropool and trash racks are provided. Emergency overflow cannot 
occur directly into Kinney Creek due to elevation constraints. Provision for emergency 
overflow is provided via multiple methods. An additional overflow inlet is provided in 
the extended detention pond to allow additional waters to flow thru the outfall pipe and 
discharge into Kinney Creek. As water levels in the pond raise higher, the potential exists 
for water to exit the on-site inlets as an emergency overflow. It is assume that the lowest 
inlets on the site will be on Lots 8 and 8A in the southerly portion of the site. Designers 
for these and all inlets on-site should give consideration to this potential and provide safe 
overflow from the site below finished floor elevations. Prior to this overflow occurring, 
the pond will store volume well in excess of the 500 year storm. 
 
A maintenance access is provided entering at the northwest corner of the pond. Roadbase 
surfacing is provided and slopes not exceeding 10% are employed to enhance access for 
maintenance. An easement is provided over the pond should Town access, inspection, or 
repairs be required. 
 
C. Water quality Enhancement Best Management Practices: 
 
The EDB pond design includes water quality capture volume. Developed flows are 
conveyed via underground storm sewer to a single discharge point into the pond. At this 
point, a concrete forebay is provided with energy dissipation to capture heavier 
particulate material. 
  
D. Floodplain Modification: 
 
Minor fill is proposed in the floodplain to facilitate construction of the Parker Road 
improvements. Floodplain limits drawn on the plan are derived from the Kinney Creek 
FHAD cross sections as well as field surveyed existing contours. 
 
E. Additional Permitting Requirements: 
 
State stormwater permit for discharges during construction. 
Town of Parker permits. 
Douglas County permits. 
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V CONCLUSIONS  
  

A. Compliance with Standards: 
 
The plans and calculations presented are in compliance with Town of Parker, Douglas 
County, and Urban Drainage requirements. 
 
B. Variances: 
 
No variances are requested. 

 
V REFERNCES  

  
Urban Drainage and Flood Control District Drainage Criteria Manual, Current addition. 
Town of Parker Storm Drainage Criteria Manual 
Town of Parker Construction Best Management Practices 
Douglas County Storm Drainage Design and Technical Criteria Manual 
USDA Web Soil Survey 
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APPENDICES 
 



DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF 

Table RO-3—Recommended Percentage Imperviousness Values 

Land Use or  
Surface Characteristics 

Percentage 
Imperviousness 

Business: 
 Commercial areas 95
 Neighborhood areas 85
Residential: 
 Single-family *
 Multi-unit (detached) 60
 Multi-unit (attached) 75
 Half-acre lot or larger *
 Apartments 80
Industrial: 
 Light areas 80
 Heavy areas 90
Parks, cemeteries 5
Playgrounds 10
Schools 50
Railroad yard areas 15
Undeveloped Areas: 
 Historic flow analysis 2
 Greenbelts, agricultural 2
 Off-site flow analysis 
 (when land use not defined) 

45

Streets:
 Paved 100
 Gravel (packed) 40
Drive and walks 90
Roofs 90
Lawns, sandy soil 0
Lawns, clayey soil 0

* See Figures RO-3 through RO-5 for percentage imperviousness. 

12.0135.144.131.1 23 iiiKC AA  for CA 0, otherwise CA = 0 (RO-6) 

04.0774.0786.0858.0 23 iiiKC CDCD  (RO-7) 

2CA CDB CC

2007-01 RO-9 
Urban Drainage and Flood Control District 

Owner
Highlight



DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF 

Table RO-5— Runoff Coefficients, C

Percentage 
Imperviousness Type C and D NRCS Hydrologic Soil Groups 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 
0% 0.04 0.15 0.25 0.37 0.44 0.50
5% 0.08 0.18 0.28 0.39 0.46 0.52

10% 0.11 0.21 0.30 0.41 0.47 0.53
15% 0.14 0.24 0.32 0.43 0.49 0.54
20% 0.17 0.26 0.34 0.44 0.50 0.55
25% 0.20 0.28 0.36 0.46 0.51 0.56
30% 0.22 0.30 0.38 0.47 0.52 0.57
35% 0.25 0.33 0.40 0.48 0.53 0.57
40% 0.28 0.35 0.42 0.50 0.54 0.58
45% 0.31 0.37 0.44 0.51 0.55 0.59
50% 0.34 0.40 0.46 0.53 0.57 0.60
55% 0.37 0.43 0.48 0.55 0.58 0.62
60% 0.41 0.46 0.51 0.57 0.60 0.63
65% 0.45 0.49 0.54 0.59 0.62 0.65
70% 0.49 0.53 0.57 0.62 0.65 0.68
75% 0.54 0.58 0.62 0.66 0.68 0.71
80% 0.60 0.63 0.66 0.70 0.72 0.74
85% 0.66 0.68 0.71 0.75 0.77 0.79
90% 0.73 0.75 0.77 0.80 0.82 0.83
95% 0.80 0.82 0.84 0.87 0.88 0.89
100% 0.89 0.90 0.92 0.94 0.95 0.96

TYPE B NRCS HYDROLOGIC SOILS GROUP
0% 0.02 0.08 0.15 0.25 0.30 0.35
5% 0.04 0.10 0.19 0.28 0.33 0.38

10% 0.06 0.14 0.22 0.31 0.36 0.40
15% 0.08 0.17 0.25 0.33 0.38 0.42
20% 0.12 0.20 0.27 0.35 0.40 0.44
25% 0.15 0.22 0.30 0.37 0.41 0.46
30% 0.18 0.25 0.32 0.39 0.43 0.47
35% 0.20 0.27 0.34 0.41 0.44 0.48
40% 0.23 0.30 0.36 0.42 0.46 0.50
45% 0.26 0.32 0.38 0.44 0.48 0.51
50% 0.29 0.35 0.40 0.46 0.49 0.52
55% 0.33 0.38 0.43 0.48 0.51 0.54
60% 0.37 0.41 0.46 0.51 0.54 0.56
65% 0.41 0.45 0.49 0.54 0.57 0.59
70% 0.45 0.49 0.53 0.58 0.60 0.62
75% 0.51 0.54 0.58 0.62 0.64 0.66
80% 0.57 0.59 0.63 0.66 0.68 0.70
85% 0.63 0.66 0.69 0.72 0.73 0.75
90% 0.71 0.73 0.75 0.78 0.80 0.81
95% 0.79 0.81 0.83 0.85 0.87 0.88
100% 0.89 0.90 0.92 0.94 0.95 0.96

2007-01 RO-11 
Urban Drainage and Flood Control District 

Jerry
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL 

SECTION 5.  HYDROLOGIC CRITERIA 5-5 2014 
 

FIGURE 5.1   
RAINFALL INTENSITY VERSUS DURATION CURVES FOR PARKER, COLORADO 
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Perception Design Group, Inc. Designed by: JWD

6901 South Pierce Street, Suite 315 Checked by: JWD

Littleton, Colorado  80128 Date: 18-Sep-17

(303) 232-8088   Fax (303) 232-5255 Job Number: 2015-015

Project:  Parker Pointe

RUNOFF CALCULATIONS

(RATIONAL METHOD) Design Storm: 100-Yr.

Design Basin Area Runoff CA Tc I Q

Point Desig. (Acres) Coefficient (min) (in/hr) (cfs)

H1 10.52 0.36 3.79 26.0 4.50 17.04

L1 0.46 0.88 0.40 5.0 8.85 3.58

L1A 0.18 0.88 0.16 5.0 8.85 1.40

L2 0.50 0.88 0.44 5.0 8.85 3.89

L2A 0.19 0.88 0.17 5.0 8.85 1.48

L3 0.43 0.88 0.38 5.0 8.85 3.35

L3A 0.16 0.88 0.14 5.0 8.85 1.25

L4 0.63 0.88 0.55 5.0 8.85 4.91

L4A 0.24 0.88 0.21 5.0 8.85 1.87

L5 0.63 0.88 0.55 5.0 8.85 4.91

L5A 0.24 0.88 0.21 5.0 8.85 1.87

L6 0.78 0.88 0.69 5.0 8.85 6.07

L7 0.66 0.88 0.58 5.0 8.85 5.14

L8 0.95 0.88 0.84 5.0 8.85 7.40

L8A 0.8 0.88 0.70 5.0 8.85 6.23

L11 0.55 0.88 0.48 5.0 8.85 4.28

L12 0.72 0.88 0.63 5.0 8.85 5.61

L13 0.71 0.88 0.62 5.0 8.85 5.53

L14 0.83 0.88 0.73 5.0 8.85 6.46

IN1 0.22 0.96 0.21 5.0 8.85 1.87

IN2 0.36 0.93 0.33 5.0 8.85 2.96

IN3 0.48 0.9 0.43 5.0 8.85 3.82

IN4 0.15 0.92 0.14 5.0 8.85 1.22

IN5 0.59 0.93 0.55 5.0 8.85 4.86

IN6 0.38 0.93 0.35 5.0 8.85 3.13

IN7 0.24 0.86 0.21 5.0 8.85 1.83

IN8 0.19 0.93 0.18 5.0 8.85 1.56

OS1 12.22 0.36 4.40 19.2 5.20 22.88

TOTAL TO POND 24.49 0.62 15.18 19.2 5.20 78.96

SR1 5.85 0.49 2.87 22.0 4.90 14.05

Direct Runoff
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Project:

Basin ID:

Depth Increment = 1 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB Plan Elev=64.0 -- 1.33 -- -- -- 18,309 0.420 11,993 0.275

Watershed Area = 24.49 acres Plan Elev=65.0 -- 2.33 -- -- -- 26,747 0.614 34,703 0.797

Watershed Length = 1,300 ft Plan Elev=66.0 -- 3.33 -- -- -- 35,626 0.818 65,889 1.513

Watershed Slope = 0.005 ft/ft Plan Elev=67.0 -- 4.33 -- -- -- 46,895 1.077 107,150 2.460

Watershed Imperviousness = 48.40% percent Plan Elev=68.0 -- 5.33 -- -- -- 53,711 1.233 157,453 3.615

Percentage Hydrologic Soil Group A = 0.0% percent Plan Elev=69.0 -- 6.33 -- -- -- 57,753 1.326 213,185 4.894

Percentage Hydrologic Soil Group B = 100.0% percent Plan Elev=70.0 -- 7.33 -- -- -- 62,610 1.437 273,366 6.276

Percentage Hydrologic Soil Groups C/D = 0.0% percent Plan Elev=71.00 -- 8.33 -- -- -- 67,188 1.542 338,265 7.766

Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Parker - The Pinery Country Club -- -- -- --

Water Quality Capture Volume (WQCV) = 0.412 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.264 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.83 in.) = 0.710 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.11 in.) = 1.029 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.36 in.) = 1.472 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.72 in.) = 2.295 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.01 in.) = 2.862 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.32 in.) = 3.594 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.1 in.) = 5.271 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.664 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.967 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.352 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.642 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.784 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.060 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.412 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.852 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.796 acre-feet -- -- -- --

Total Detention Basin Volume = 2.060 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

Volume 
(ft 3̂)

Volume 
(ac-ft)

Area 
(acre)

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

Optional 
Override 

Area (ft 2̂)
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Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description
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Width 
(ft)
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1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.63 Zone 1 (WQCV) 1.63 Zone 1 (WQCV)

3.02 Zone 2 (EURV) 3.02 Zone 2 (EURV)

3.95 Zone 3 (100-year 3.95 Zone 3 (100-year)

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER
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  Project:
  Basin ID:

Stage (ft) Zone Volume (ac‐ft) Outlet Type

Zone 1 (WQCV) 1.63 0.412 Orifice Plate

Zone 2 (EURV) 3.02 0.852 Orifice Plate

Zone 3 (100‐year) 3.95 0.796 Weir&Pipe (Circular)

2.060 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.083E‐02 ft2

Depth at top of Zone using Orifice Plate = 3.02 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half‐Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 3.00 sq. inches (diameter = 1‐15/16 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00 2.00 3.00

Orifice Area (sq. inches) 3.00 3.00 3.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.95 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.95 N/A

Overflow Weir Front Edge Length = 10.00 N/A feet Over Flow Weir Slope Length = 10.00 N/A

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100‐yr Orifice Area = 41.58 N/A

Horiz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 100.00 N/A

Overflow Grate Open Area % = 100% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 100.00 N/A

Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Circular Not Selected Zone 3 Circular Not Selected

Depth to Invert of Outlet Pipe = 1.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 2.41 N/A

Circular Orifice Diameter = 21.00 N/A inches Outlet Orifice Centroid = 0.88 N/A

Half‐Central Angle of Restrictor Plate on Pipe = N/A N/A

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet

Spillway Crest Length = feet Stage at Top of Freeboard = feet

Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres

Freeboard above Max Water Surface = feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 0.83 1.11 1.36 1.72 2.01 2.32

Calculated Runoff Volume (acre-ft) = 0.412 1.264 0.710 1.029 1.472 2.295 2.862 3.594
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.412 1.263 0.709 1.029 1.472 2.296 2.862 3.594
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.01 0.15 0.55 0.79 1.10

Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 0.4 3.7 13.5 19.4 27.0
Peak Inflow Q (cfs) = 6.0 18.1 10.3 14.8 21.1 32.7 40.6 50.9

Peak Outflow Q (cfs) = 0.2 0.4 0.3 0.4 0.4 2.6 14.1 24.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 0.1 0.2 0.7 0.9

Structure Controlling Flow = Plate Plate Plate Plate Plate Overflow Grate 1 Overflow Grate 1 Outlet Plate 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.0 0.1 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 41 69 54 64 74 88 85 82
Time to Drain 99% of Inflow Volume (hours) = 43 74 57 68 80 95 94 93

Maximum Ponding Depth (ft) = 1.56 2.92 2.11 2.60 3.19 3.99 4.09 4.20
Area at Maximum Ponding Depth (acres) = 0.46 0.73 0.57 0.67 0.79 0.99 1.01 1.04

Maximum Volume Stored (acre-ft) = 0.377 1.194 0.661 0.963 1.392 2.109 2.209 2.312

Detention Basin Outlet Structure Design

UD‐Detention, Version 3.07 (February 2017)
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ft2

feet

feet

feet

should be > 4

ft2

ft2

e

ft2

feet

radians

500 Year
3.10
5.271

5.262
1.75
42.8
73.9
26.1
0.6

Outlet Plate 1
0.3
N/A
76
90

4.97
1.18
3.169



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2

Count_Underdrain = 0 0.11 eter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14 eter = 7/16 inch)

Count_VertOrifice1 = 0 0.18 eter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24 eter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29 eter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36 er = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42 eter = 3/4 inch) WQCV 156 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50 er = 13/16 inch) 2 Year 212 Slope 0.010

COUNTA_2 (Standard FSD Setup)= 1 0.58 eter = 7/8 inch) EURV 293 Shape 1.58

MaxPondDepth_Error? FALSE 0.67 er = 15/16 inch) 5 Year 261

Hidden Parameters & Calculations 0.76 ameter = 1 inch) 10 Year 320 Spillway Depth

0.86 = 1-1/16 inches) 25 Year 400

WQ Plate Flow at 100yr depth = 0.53 0.97 = 1-1/8 inches) 50 Year 410

CLOG #1= 100% 1.08 = 1-3/16 inches) 100 Year 421 1 Z1_Boolean

Cdw #1 = 1.15 1.20 = 1-1/4 inches) 500 Year 498 1 Z2_Boolean

Cdo #1 = 1.07 1.32 = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45 = 1-3/8 inches) 1 Opening Message

CLOG #2= #VALUE! 1.59 = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73 = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88 = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03 = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36 = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

EURV_draintime_user = 2.72 = 1-7/8 inches) Outlet Pipe 2 0 0 0 Spillway

Count_User_Hydrographs 0 2.90 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09 eter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29 gular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

1 Outlet 90% Qpeak
0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

UD‐Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.74  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:11:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:17:13 0.27 0.79 0.45 0.65 0.92 1.40 1.72 2.13 3.00

0.871 0:22:58 0.72 2.14 1.22 1.76 2.49 3.83 4.74 5.90 8.42

0:28:42 1.85 5.51 3.14 4.51 6.39 9.84 12.18 15.15 21.62

0:34:26 5.08 15.13 8.63 12.39 17.55 27.00 33.41 41.54 59.24

0:40:11 5.99 18.13 10.25 14.80 21.09 32.70 40.64 50.87 73.90

0:45:55 5.71 17.34 9.79 14.14 20.18 31.33 38.98 48.86 71.39

0:51:40 5.20 15.78 8.91 12.88 18.37 28.51 35.47 44.46 65.14

0:57:24 4.63 14.14 7.96 11.53 16.47 25.62 31.90 40.04 58.71

1:03:08 3.99 12.26 6.88 9.98 14.29 22.30 27.82 34.99 51.44

1:08:53 3.48 10.66 5.99 8.68 12.42 19.40 24.24 30.52 44.96

1:14:37 3.15 9.67 5.43 7.87 11.26 17.57 21.93 27.58 40.51

1:20:22 2.59 8.03 4.48 6.53 9.37 14.66 18.33 23.08 34.05

1:26:06 2.10 6.60 3.66 5.35 7.71 12.11 15.15 19.11 28.25

1:31:50 1.61 5.14 2.83 4.15 6.01 9.51 11.94 15.11 22.46

1:37:35 1.19 3.88 2.11 3.12 4.55 7.27 9.16 11.64 17.41

1:43:19 0.87 2.82 1.53 2.26 3.33 5.36 6.79 8.67 13.06

1:49:04 0.67 2.16 1.18 1.74 2.54 4.06 5.13 6.52 9.75

1:54:48 0.55 1.77 0.97 1.43 2.08 3.30 4.15 5.25 7.81

2:00:32 0.47 1.50 0.82 1.21 1.75 2.78 3.50 4.43 6.57

2:06:17 0.41 1.31 0.72 1.06 1.54 2.43 3.05 3.85 5.71

2:12:01 0.37 1.18 0.65 0.95 1.38 2.18 2.73 3.45 5.10

2:17:46 0.35 1.08 0.60 0.88 1.27 2.00 2.50 3.16 4.66

2:23:30 0.25 0.80 0.44 0.64 0.93 1.48 1.85 2.35 3.50

2:29:14 0.19 0.58 0.32 0.47 0.68 1.07 1.35 1.70 2.53

2:34:59 0.14 0.43 0.24 0.35 0.50 0.79 0.99 1.26 1.87

2:40:43 0.10 0.32 0.17 0.26 0.37 0.59 0.74 0.94 1.39

2:46:28 0.07 0.23 0.12 0.18 0.27 0.43 0.54 0.68 1.02

2:52:12 0.05 0.16 0.09 0.13 0.19 0.30 0.38 0.49 0.74

2:57:56 0.04 0.12 0.06 0.09 0.14 0.22 0.28 0.36 0.53

3:03:41 0.02 0.08 0.04 0.06 0.09 0.15 0.19 0.25 0.37

3:09:25 0.01 0.05 0.02 0.04 0.06 0.10 0.12 0.16 0.24

3:15:10 0.01 0.03 0.01 0.02 0.03 0.05 0.07 0.09 0.14

3:20:54 0.00 0.01 0.00 0.01 0.01 0.02 0.03 0.04 0.07

3:26:38 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02

3:32:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:38:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:43:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:49:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:01:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:06:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:12:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:18:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:24:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:29:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:41:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:47:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:52:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:58:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:04:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:09:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:21:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:27:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:32:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:38:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:44:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:01:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:07:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:13:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:18:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:24:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:30:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:36:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:41:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:47:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:53:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage‐Area‐Volume‐Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft^2] [acres] [ft^3] [ac‐ft] [cfs]

UD‐Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design

Stage ‐ Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S‐A‐V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).



Perception Design Group, Inc. Designed by: JWD

6901 South Pierce Street, Suite 315 Checked by: JWD

Littleton, Colorado  80128 Date: 18-Sep-17

(303) 232-8088   Fax (303) 232-5255 Job Number: 2015-015

Project:  Parker Pointe

Forebay Design

Required Forebay Volume = 3% of WQCV

WQCV = 0.412 ac-ft

17,947 cubit feet

Required Forebay Volume = 538 cubit feet

Provided Area= 750.00 square feet

Provided Depth = 0.72 feet

Required  Release = 2% of 100 year peak discharge

100 year discharge = 88.3 cfs

Required Release Rate = 1.77 cfs

Use Weir Equation to Size Slot in Concrete

100 YEAR

Invert Elevation 63.81

Ponding Elevation 64.53

Required Discharge 1.77

Coefficient of Discharge 3.40

Length L 0.6700

Q=Cd x L x H^0.5

Cd Length Head (ft) Discharge (cfs)

3.40 0.6700 0.72 1.78
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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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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 Unit Legend

Castle Rock Area, Colorado (CO622)

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

BtE Bresser-Truckton sandy loams,
5 to 25 percent slopes

6.1 34.7%

Lu Loamy alluvial land, dark
surface

2.8 16.0%

Sa Sampson loam 8.7 49.1%

Sd Sandy alluvial land 0.0 0.2%

Totals for Area of Interest 17.7 100.0%

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

Custom Soil Resource Report
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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.

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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Castle Rock Area, Colorado

BtE—Bresser-Truckton sandy loams, 5 to 25 percent slopes

Map Unit Setting
National map unit symbol: jqy9
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 52 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Bresser and similar soils: 50 percent
Truckton and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser

Setting
Landform: Terraces
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy eolian deposits

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 30 inches: sandy clay loam
H3 - 30 to 60 inches: loamy sand

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Description of Truckton

Setting
Landform: Terraces
Landform position (three-dimensional): Tread, riser

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkosic sedimentary rock

Typical profile
H1 - 0 to 4 inches: sandy loam
H2 - 4 to 19 inches: sandy loam
H3 - 19 to 60 inches: sandy loam

Properties and qualities
Slope: 10 to 25 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): High (2.00 to 6.00

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Blakeland
Percent of map unit: 5 percent
Hydric soil rating: No

Newlin
Percent of map unit: 5 percent
Hydric soil rating: No

Stapleton
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Lu—Loamy alluvial land, dark surface

Map Unit Setting
National map unit symbol: jqzc
Elevation: 7,000 to 8,000 feet

Custom Soil Resource Report
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Mean annual precipitation: 17 to 19 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 115 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Loamy alluvial land, dark surface: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loamy Alluvial Land, Dark Surface

Setting
Landform: Flood plains, swales
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 20 inches: sandy loam
H2 - 20 to 40 inches: stratified loamy sand to clay loam
H3 - 40 to 60 inches: sand and gravel

Properties and qualities
Slope: 0 to 4 percent
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.20 to 6.00 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: Frequent
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C
Ecological site: Loamy Foothill 14-19 P.Z. (R049XC202CO)
Hydric soil rating: No

Minor Components

Sandy alluvial land
Percent of map unit: 14 percent
Hydric soil rating: No

Fluvaquentic haplustolls
Percent of map unit: 1 percent
Landform: Terraces
Hydric soil rating: Yes

Custom Soil Resource Report
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Sa—Sampson loam

Map Unit Setting
National map unit symbol: jr02
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sampson and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sampson

Setting
Landform: Stream terraces on drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered alluvium derived from arkose

Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 28 inches: clay loam
H3 - 28 to 38 inches: loam
H4 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 1 to 4 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: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: Loamy Foothill 14-19 P.Z. (R049XC202CO)

Custom Soil Resource Report
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Hydric soil rating: No

Minor Components

Englewood
Percent of map unit: 8 percent
Hydric soil rating: No

Bresser
Percent of map unit: 7 percent
Hydric soil rating: No

Loamy alluvial land
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Sd—Sandy alluvial land

Map Unit Setting
National map unit symbol: jr03
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Sandy alluvial land: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sandy Alluvial Land

Setting
Landform: Swales, drainageways
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered alluvium derived from arkose

Typical profile
H1 - 0 to 20 inches: loamy sand
H2 - 20 to 60 inches: stratified sand to sandy loam

Properties and qualities
Slope: 1 to 5 percent
Natural drainage class: Excessively drained
Runoff class: Negligible

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00
to 20.00 in/hr)

Depth to water table: About 60 inches
Frequency of flooding: Frequent
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Loamy alluvial land
Percent of map unit: 8 percent
Hydric soil rating: No

Loamy alluvial land, dark surface
Percent of map unit: 8 percent
Hydric soil rating: No

Bresser
Percent of map unit: 4 percent
Hydric soil rating: No

Truckton
Percent of map unit: 4 percent
Hydric soil rating: No

Fluvaquentic haplustolls
Percent of map unit: 1 percent
Landform: Terraces
Hydric soil rating: Yes

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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.

16



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.

Custom Soil Resource Report
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Table—Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BtE Bresser-Truckton sandy
loams, 5 to 25 percent
slopes

B 6.1 34.7%

Lu Loamy alluvial land, dark
surface

C 2.8 16.0%

Sa Sampson loam B 8.7 49.1%

Sd Sandy alluvial land A 0.0 0.2%

Totals for Area of Interest 17.7 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Custom Soil Resource Report
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