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CLERK AND RECORDER'S CERTIFICATE:

Accepted for recording in the Office of the County Clerk and Recorder of Jefferson County
at Golden, Colorado, this ____ day of  ____________________, 20____
at _________________________ o'clock ____.m.

_____________________________
 Jefferson County Clerk and Recorder
  _____________________________

By: Deputy Clerk

SITE DEVELOPMENT PLAN
PROPERTY ADDRESS: 32234 FISH POND WAY, PINE, CO 80470

SHAFFERS CROSSING CAMPGROUND

APPLICANT :
FINE LINE CONSULTING, INC.
584 SOUTH RACE STREET
DENVER, CO 80209
(303) 282-9622

OWNER :
ELK CREEK PROPERTIES, LLC
32234 FISH POND WAY
PINE, CO 80470

PREPARED BY :

TOTAL AREA OF THE PROPERTY 12.9 ACRES
BUILDING COVERAGE NO NEW BUILDINGS
PARKING LOT COVERAGE N/A
LANDSCAPED AREA COVERAGE  N/A
NUMBER OF RV OR CAMPER SPACES PROVIDED 30
NUMBER OF TENT SITES  5
MINIMUM AREA PER CAMPSITE IS 900 SF, TOTAL AREA OF
CAMPSITE PADS 31,500 SF
EXISTING AND PROPOSED GROSS FLOOR
AREA OF ALL BUILDINGS AND
STRUCTURES, SHOWN PER USE
(E.G. RETAIL, OFFICE, ETC.)

SITE DATA:

STANDARD NOTES:

1. ZONING CASE: 10-117532RZ
2. PLAT CASE: 04-117254MA
3. THE PROPERTY IS LOCATED WITHIN THE FEDERAL EMERGENCY MANAGEMENT

AGENCY (FEMA) 100-YEAR FLOODPLAIN. PURSUANT TO THE LETTER OF MAP
REVISION (LOMR), CASE NO. 13-08-0231P, THE REVISED LIMITS OF THE FEMA
100-YEAR FLOODPLAIN AS SHOWN HERE ON IS EFFECTIVE SEPTEMBER 6, 2013.

4. CONDITIONS AND REQUIREMENTS:
A. THE APPROVED DRAINAGE PLANS ARE ON FILE WITH THE JEFFERSON
COUNTY PLANNING AND ZONING.  THE "DRAINAGE SYSTEM" INCLUDES THE
DRAINAGE FACILITIES, DETENTION, RETENTION AND WATER QUALITY
FACILITIES AND ASSOCIATED APPURTENANCES AS DESCRIBED ON THE
APPROVED DRAINAGE PLANS. NO MODIFICATIONS TO THE DRAINAGE SYSTEM
SHALL BE ALLOWED WITHOUT PRIOR APPROVAL FROM JEFFERSON COUNTY.
THE DRAINAGE SYSTEM SHALL BE OWNED AND MAINTAINED BY THE PROPERTY
OWNER.

LEGAL DESCRIPTION OF PROPERTY:

Lot 2, Tract D and Tract G, SEC 31 and 32, T6S, R71W, 04-117254MA Adjustment 1,
Recorded at Reception Number 2016030280.
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Case Number  13-106374SD
Map Number  255 & 266SHAFFER'S CROSSING CAMPGROUND

SITE DEVELOPMENT PLAN
A PARCEL OF LAND LOCATED IN SECTION 32, TOWNSHIP 6 SOUTH, RANGE 71 WEST OF THE 6TH P.M.,

JEFFERSON COUNTY, STATE OF COLORADO

DATE PREPARED:
11/07/2013

SHEET 1 OF 1

COUNTY OF JEFFERSON )
)SS

STATE OF  COLORADO )

THE FOREGOING INSTRUMENT WAS ACKNOWLEDGED BEFORE ME THIS
____________DAY OF _______________, 201_____,
BY ___________, AS ____________________________ OF ELK CREEK PROPERTIES, LLC,
A COLORADO LIMITED LIABILITY COMPANY.

WITNESS MY HAND AND OFFICIAL SEAL

___________________________________   NOTARY SEAL
 (NOTARY PUBLIC)

MY COMMISSION EXPIRES _________________________

NO NEW OR EXISTING
BUILDINGS ARE
WITHIN THIS SDP

RADIAN ENGINEERING, LLC

    DATE REVISED:
06/27/2016

APPROVAL CERTIFICATION:
This site plan has been reviewed and found to be complete, and in accordance with Jefferson
County regulations and is hereby approved by the County and agreed to by the landowner.

________________________________________                                 ____________________
Jefferson County Director of Planning and Zoning Date

OWNERSHIP CERTIFICATE:
Elk Creek Properties, LLC, A Colorado Limited Liability Company, as owner(s) of the land
affected by this Site Development Plan, accept and approve all conditions set forth herein.

By:_____________________________________                                 ____________________
Date

________________________________________AS__________________________________
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COMPLIANCE SHEET 
 
Engineer’s Compliance: 
 
THIS REPORT FOR THE DRAINAGE AND WATER QUALITY DESIGN AT 32234 FISH POND 
WAY WAS PREPARED UNDER THE DIRECT SUPERVISION OF THE ENGINEERS AT HIGH 
POINT ENGINEERING IN ACCORDANCE WITH THE PROVISIONS OF JEFFERSON 
COUNTY STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA AND WAS DESIGNED 
TO COMPLY WITH THE PROVISIONS THEREOF.  I UNDERSTAND THAT JEFFERSON 
COUNTY DOES NOT AND WILL NOT ASSUME LIABILITY FOR DRAINAGE FACILITIES 
DESIGNED BY OTHERS. 
 
 
 
 
John Victor Tompkins, PE, CFM  
Registered Professional Engineer 
State of Colorado No. 41797  
 
 
 
 
Developer’s Compliance: 
 
RONALD AND/OR CAROL LEWIS HEREBY CERTIFY THAT THE DRAINAGE FACILITIES 
FOR 32234 FISH POND WAY WILL BE CONSTRUCTED ACCORDING TO THE DESIGN 
PRESENTED IN THIS REPORT.  I UNDERSTAND THAT JEFFERSON COUNTY DOES NOT 
AND WILL NOT ASSUME LIABILITY FOR DRAINAGE FACILITIES DESIGNED OR 
REVIEWED BY MY ENGINEER.  I ALSO UNDERSTAND THAT JEFFERSON COUNTY 
RELIES ON THE REPRESENTATIONS OF OTHERS TO ESTABLISH THAT DRAINAGE 
FACILITIES ARE DESIGNED AND BUILT IN COMPLIANCE WITH APPLICABLE 
GUIDELINES, STANDARDS, OR SPECIFICATIONS.  REVIEW BY JEFFERSON COUNTY 
CAN THEREFORE IN NO WAY LIMIT OR DIMINISH ANY LIABILITY WHICH I OR ANY 
OTHER PARTY MAY HAVE WITH RESPECT TO THE DESIGN OF SUCH FACILITIES. 
 
 
 
 
Ronald and/or Carol Lewis       Date 
 
  

highp_000
Stamp
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LIST OF ABBREVIATIONS, ACRONYMS, DEFINITIONS 
 
A area 
Base flood The 100-year flood 
BFE Base Flood Elevation 
BMP(s) Best Management Practice(s) 
CDOT Colorado Department of Transportation 
CEM Corrected Effective Model 
cfs cubic feet per second 
CLOMR-F Conditional Letter of Map Revision Based on Fill 
COUNTY Jefferson County, Colorado 
CMP Corrugated metal pipe 
CRITERIA Jefferson County Storm Drainage Design & Technical Criteria 
DEM Duplicate Effective Model 
ECM Existing Conditions Model 
ECM-e Encroachment on the Existing Conditions Model 
EPA Environmental Protection Agency 
FEMA Federal Emergency Management Agency 
FIRM Flood Insurance Rate Map 
FIS Flood Insurance Study 
floodway Limits of channel obstruction that causes a 0.5-ft rise in the base flood water 

surface elevation 
fps feet per second 
ft feet 
gpm gallons per minute 
HAG Highest adjacent grade 
Head hydraulic head 
HEC (RAS) Hydrologic Engineering Center River Analysis System (Ref-3) 
in inches 
LAG Lowest adjacent grade 
Lf linear feet 
MANUAL Urban Storm Drainage Criteria Manual 
MDCIA Minimizing directly connected impervious areas 
N north 
NFIP National Flood Insurance Program 
NRCS National Resources Conservation Service 
PCM Proposed Conditions Model 
PTM Post-project Conditions Model 
psi pounds per square inch 
Q Stormwater quantity flow rate, or demand 
rcp Reinforced concrete pipe 
Ref reference 
ROW Right-of-Way 
sf Square feet 
SWMM Storm Water Management Model 
UDFCD Urban Drainage Flood Control District 
USGS United States Geological Survey 
V velocity 
W west 
WSEL Water Surface Elevation 
WQCV Water Quality Capture Volume 
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This report is outlined according to the requirements of the CRITERIA. 
 
I. GENERAL LOCATION AND DESCRIPTION 
 
Property Location 
The property address is 32234 Fish Pond Way, Pine, CO 80470, Jefferson County.  The 
Jefferson County parcel identification number is 61-323-03-003. The property is located in 
Section 32, Township 6 South, Range 71 West of the P.M.; latitude: 39.4794-N, longitude: 
105.3694-W.   
 
Floodplain 
The property is located with a FEMA designed Zone-A floodplain, as shown on FEMA FIRM 
number 080590455E, effective date June 17, 2003.  Elk Creek is the source of the floodplain. 
The floodplain limits are currently under a LOMR review by FEMA, Case number 13-08-0231P. 
It is anticipated that the LOMR will be approved by FEMA within a week.  The floodplain limits 
shown on the Overall Drainage Map are the anticipated revised floodplain limits.  No land 
disturbance is proposed within the floodplain limits being reviewed.   
 
An analysis of the revised floodplain limits is provided by a separate document, prepared by our 
office, dated 02-13-2013. 
 
General Project Description 
The property comprises Lots 1, 2, 3 and 4 of the reconfiguration of parcels of land recorded 
March 14, 2005 at reception number F2184883. The area of proposed land disturbance is 2.6 
acres +/-; the total basin area contributing to the area of disturbance is 15.71 acres +/-; the area 
of imperviousness within the land disturbance is 0.781 acres- which is the hard-packed gravel 
surface access drive. Proposed site improvements and construction activities are to: 
 

• Re-grade the meadow adjacent to the west side of the floodplain.  
• Convert the re-graded meadow into a campground.  
• Construct a private 24” wide access drive through the campground. 
• Construct a total of 35 camping sites- that includes both tent and RV sites. 
• Install light poles along the access drive of the campground. 
• Provide two san-o-let sanitation areas.  
• Install an RV dump station.  
• Install a Type III drainage ditch between the east side of the campground and the 

west side of the floodplain to capture and convey campground runoff flows 
towards the MPLD ponds; the ditch also disconnects developed flow runoff from 
the floodplain and Elk Creek.  

• Construct two MPLD ponds, one midway along the new access drive, and one at 
the beginning of the access drive. 

   
II. DRAINAGE BASINS AND SUB-BASINS 
 
Major Drainage Basin: 
Three major basins were delineated:  A1, A2, and B. For the locations of the basins, refer to the 
Overall Drainage Map included in the pocket of this report.  
 
Sub-Drainage Basins: 
No Sub-basins were delineated. 
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Developed Flows Runoff Summary: 

Basin  Q10 Q100 
  (cfs) (cfs) 

A1  5.0 13.9 
A2  3.0 8.5 
B  6.5 18.0 

 
 

III. DRAINAGE DESIGN CRITERIA 
 
Regulations: 
The Standards of the CRITERIA and the MANUAL were followed during the development of this 
report; no deviations from the Standards are intended. 
 
Development Criteria Reference and Constraints: 
No atypical constraints were encountered during the development of this report.    
 
Hydrological Criteria: 
The site drainage basin, as delineated on the overall drainage basin map, is less than 160 
acres; therefore, according to Table RO-1, the “Rational” hydrologic method is applicable. 
 

 
 
The procedures for the Rational Method, as explained in the MANUAL, were followed during 
hydrologic calculations.  Refer to Appendix-B for hydrologic calculations.    
 
The Rational Method is based on the Rational Formula: 
 

Q = CIA 
 

In which: 
 

Q = the maximum rate of runoff (cfs) 
 
C = a runoff coefficient that is the ratio between the runoff volume from an area and the 
average rate of rainfall depth over a given duration for that area. 
 
A = area (acres) 
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I = average intensity of rainfall in inches per hour for a duration equal to the time of 
concentration, tc. Use Jefferson County time-intensity-frequency curves to determine I 
based on tc and the appropriate rainfall zone. 
  

In which: 
 

tc = ti + tt 
 

In which: 
 

 ti = ଴.ଷଽହ(ଵ.ଵିେఱ)√୐౟ୗబ.యయ   , and tt = 
୐౪େ౬√ୗ 60൘   

  In which: 
 

C5 = runoff coefficient for the 5-year storm frequency 
 
Cv = Conveyance Coefficient (MANUAL Table RO-2) 

 
 
Li = length (ft) of overland flow (500 ft max. for non-urban 
land uses, 300 ft maximum for urban land uses) 
 
Lt = length (ft) of channelized flow 
 
S = slope of watercourse (ft/ft) 
 
V = velocity (feet/second) = C୴√S 

 
tc   should not exceed (  ௅ଵ଼଴ + 	10 ), but should be more than 10 minutes    
for non-urbanized areas, and more than 5 minutes for urbanized areas 

 
Actually, Q has units of inches per hour per acre (in/hr/ac); however, since this rate differs from 
cubic feet per second (cfs) by less than one percent, the more common units of cfs are used by 
convention. 
 
IV. DRAINAGE FACILITY DESIGN 
 
General Concept: 
One Type III drainage ditch is proposed between the east side of the campground and the west 
side of the floodplain to capture and convey campground runoff surface flows towards two 
MPLD ponds.  One pond is located near midway along the new access drive, and one at the 
beginning of the access drive.  
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Specific Details: 
 

• Design calculations of the Type III Drainage Ditch are included in Appendix-C; 
the following are the results:  

o The 100-year flows within the drainage ditch are expected to be 4.4-fps. 
o 100-year flow depth is 2.1-ft; 10-year flow depth is 1.4 feet.  
o Maximum Froude number is 0.79, which is less than the 0.8 allowed per 

CRITERIA 7.5.2.1. 
o The proposed Type III drainage ditch has no bottom width.  Side slopes 

are 2:1, for a total channel top width of 8.5+/- feet.  
 

• The sizing calculations of the MPLD ponds are included in Appendix-D. Two 
methods of sizing were performed; Method #1 used the empirical equations for 
WQCV and 100-year storage volume; Method #2 was the “full spectrum” sizing 
approached.  Both methods are discussed in the MANUAL.  Method #2 resulted 
in a larger required detention volume of 5,227-cubic feet.  Therefore, a total 
MPLD target volume of 5,300+/- was selected.  
 
The grading and placement of the two MPLD ponds are shown on the Overall 
Drainage Map and the GESC Plans.  

  
• Riprap:  

o The 100-year flows within the drainage ditch are expected to be 4.4-fps; 
since this value is below 7-fps, per CRITERIA, riprap or erosion control 
check dams are not proposed within the ditch.  

 
Stormwater Storage Facilities: 
There are no existing storage facilities on site. 
 
Water Quality Enhancement BMPs: 
There is no existing enhancement BMPs on site.  Proposed BMPs have been selected 
according to the CRITERIA and the MANUAL ND-9 “Decision Tree for WQCV BMP Selection”, 
and by preference of the owner. Construction BMPs include sediment control logs, erosion 
control blankets, and vehicle tracking control pad. Refer to the GESC plans for the location of 
the BMPs. The permanent BMPs include the MPLDs; refer to Appendix-D for MPLD sizing 
calculations.  
 
Additional Permitting Requirements: 
No additional permitting requirements have been considered. 
 
V. CONCLUSIONS 
 
Compliance with Standards: 
The Standards of the CRITERIA and the MANUAL were followed during the development of this 
report; no deviations from the Standards are intended.  
 
Drainage Concept: 
The proposed overall drainage pattern is consistent with the existing overall drainage pattern. 
Damage from storm runoff is intended to be controlled through the employment of WQCV BMPs 
and MDCIA.  See discussion under Drainage Facility Design of this report for more information.   
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VII.  APPENDICES 
 

A. Property Information  
• Topographic Vicinity Map 
• FIRMette.  
• Parcel ID and property information 
• A Jefferson County records map identifying ownership area 
• Warranty Deed 
• Exhibit-A legal description.    

 
B. Hydrologic Calculations 

• MANUAL recommended Runoff Coefficients based on imperviousness values 
• Drainage Basin Area details map. 
• Proposed conditions composite runoff coefficients 
• Rainfall zones in Jefferson County map 
• Jefferson County Time-Intensity Frequency Curves  
• Proposed conditions runoff calculations:  (Standard Forms 1 & 2 combined)  

 
C. Hydraulic Calculations 

• Jefferson County Street/ Roadside Ditch Typical sections.  
• A copy of Figure 701 from the CRITERIA 
• Jefferson County small drainageway design procedures and calculations 
• Calculations of ditch velocity and Froude # using ‘V’ Manning’s n from Figure 701 of 

CRITERIA 
• Calculations of ditch capacity and flow depth using  ‘C’ Manning’s n from Figure 701 

of CRITERIA 
 

D. Mountain Porous Landscape (detention) Design (MPLD) 
• Method #1, Empirical Equations 100-year WQCV calculations 
• Method #1, Empirical Equations 100-year storage volume calculations 
• Method #2 “full spectrum” detention sizing.  
• A copy of Jefferson County MPLD standard detail 
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% % % %

 (C2)  (C5)  (C10)  (C100)  (C2)  (C5)  (C10)  (C100)  (C2)  (C5)  (C10)  (C100)  (C2)  (C5)  (C10)  (C100)  (C2)  (C5)  (C10)  (C100)
0.11 0.21 0.30 0.53 0.08 0.15 0.28 0.52 0.89 0.90 0.92 0.96 0.28 0.35 0.42 0.58

A1 5.396 1.232 0.09 0.17 0.29 0.52 16

A2 3.293 0.551 0.09 0.17 0.29 0.52 19

 B 7.016 0.818 0.09 0.16 0.29 0.52 23

total 1.819 13.10 0.000 0.781 15.71 2.60 acres

15.71

* Runoff coefficient values determined from "Runoff Coefficients", this appendix

** Does not include undeveloped area because imperviousness value will be used to determine detention volume, detention volume needs only to account for developed areas

W
eighted 

Im
perviousness 

(%
) **

acres
10 5 100 40

Developed 
Area

0.975 4.165 0.000 0.257

0.455 6.198 0.000 0.363

0.389 2.742 0.000 0.162
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Camp area, grass, landscape Undeveloped Concete/Asphalt Paved Road Gravel Surface weighted coefficients

Total Basin 
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Zone II b 
over 7500’

Zone II b 
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Zone III

Zone II a 
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under 6000’-7500’

Figure 501

Rainfall Zones in 
Jefferson County

Rainfall Zone III extends to the southern 
boundary of Jefferson County.

APPENDIX-B 
5 of 7

roaming
Callout
Project location
Zone III



24  Storm Drainage Design & Technical Criteria

0

1

2

3

4

5

6

7

8

9

10

0 10 20 30 40 50 60
Duration (min)

2 yr
5 yr
10 yr
50 yr
100 yr

Intensity 
(in/hr)

0

1

2

3

4

5

6

7

8

9

0 10 20 30 40 50 60
Duration (min)

Intensity 
(in/hr)

2 yr
5 yr
10 yr
50 yr
100 yr

0

1

2

3

4

5

6

7

8

0 10 20 30 40 50 60
Duration (min)

2 yr
5 yr
10 yr
50 yr
100 yr

Intensity 
(in/hr)

0

1

2

3

4

5

6

7

0 10 20 30 40 50 60
Duration (min)

Intensity 
(in/hr)

2 yr
5 yr
10 yr
50 yr
100 yr

Time-Intensity Frequency Curves
Figure 502A
Zone I

Figure 502C
Zone IIB

Figure 502B
Zone IIA

Figure 502D
Zone III

APPENDIX-B 
6 of 7

roaming
Text Box
=tc

roaming
Text Box
=tc

roaming
Text Box
=tc

roaming
Text Box
=tc

roaming
Line

roaming
Line

roaming
Line

admin1
Callout
4.9

admin1
Callout
3.2



B
as

in
 ID

A
re

a 
(a

cr
es

)

5-
ye

ar
 R

un
of

f C
oe

ff.
 (C

5)

10
-y

ea
r R

un
of

f C
oe

ff.
 (C

10
)

10
0-

ye
ar

 R
un

of
f C

oe
ff.

 (C
10

0)

O
ve

rla
nd

 le
ng

th
 (L

i, 
fe

et
) *

S
lo

pe
 (f

t/f
t)

ti Le
ng

th
 (L

t, 
fe

et
)

S
lo

pe
 (f

t/f
t)

co
nv

. C
oe

ff.
 (C

v)

V
E

LO
C

IT
Y

 (f
ps

)

tt  tc
   

  =
 ti

 +
 tt

to
ta

l l
en

gt
h

tc
 m

ax
. =

 (L
/1

80
 +

10
)*

*

tc
 if

 <
 th

an
 m

ax
im

um

tc
 fi

na
l, 

> 
th

an
 o

r =
 1

0 
**

10
-y

ea
r I

nt
en

si
ty

 (i
n/

hr
) *

**

10
0-

ye
ar

 In
te

ns
ity

 (i
n/

hr
) *

**

C
*A

 1
0

C
*A

 1
00

10
-y

ea
r Q

 (c
fs

)

10
0-

ye
ar

 Q
 (c

fs
)

Proposed Runoff Calculations
(Standard Forms 1 & 2 combined)

Basin Data Initial travel time, ti travel time, tt tc check (non-urbanized basins) Intensity Runoff

A1 5.396 0.29 0.52 500 0.3 14.46 150 0.03 2.5 0.43 5.77 20.23 650.0 13.6 13.6 13.6 3.2 4.9 1.57 2.83 5.0 13.9

A2 3.293 0.29 0.52 500 0.3 14.46 150 0.03 2.5 0.43 5.77 20.23 650.0 13.6 13.6 13.6 3.2 4.9 0.95 1.73 3.0 8.5

 B 7.016 0.29 0.52 500 0.3 14.46 80 0.03 2.5 0.43 3.08 17.53 580.0 13.2 13.2 13.2 3.2 4.9 2.02 3.67 6.5 18.0

* Length should not exceed 500-feet for non-urban uses, 300-feet for urban uses

**
*** Use Figures 502 A-D, Rainfall Time-Intensity Frequency Curve, Jefferson County, Colorado

tc should not exceed (L/180 +10), and should be more than 10 minutes for non-urbanized areas, and more than 5 minutes for urbanized areas.
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VR, product of velocity and hydraulic radius

Limiting Velocity
Design Curve

Channel Capacity 
Design Curve

Retardance

M
an

ni
ng

’s 
n

(C)

(D)

Figure 701
Roughness Coefficients for Grassed Channels

Reference: Handbook of Channel Design for Soil and Water Conservation, U.S. Department of 
Agriculture, Soils Conservation Service, No. SCS-TP-61 March, 1947, Rev. June, 1954.
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Project:
Channel ID:

Design Information (Input)
Channel Invert Slope So = 0.0150 ft/ft
Manning's n n = 0.038  
Bottom Width B = 0.00 ft 
Left Side Slope Z1 = 2.00 ft/ft
Right Side Slope Z2 = 2.00 ft/ft
Freeboard Height F = 0.00 ft
Design Water Depth Y = 1.42 ft

Normal Flow Condtion (Calculated)   
Discharge Q = 14.31 cfs
Froude Number Fr = 0.74
Flow Velocity V = 3.55 fps
Flow Area A = 4.03 sq ft
Top Width T = 5.68 ft
Wetted Perimeter P = 6.35 ft
Hydraulic Radius R = 0.64 ft
Hydraulic Depth D = 0.71 ft
Specific Energy Es = 1.62 ft
Centroid of Flow Area Yo = 0.47 ft
Specific Force Fs = 0.22 kip

Normal Flow Analysis - Trapezoidal Channel

32234 Fish Pond Way
east side (ditch type III), 10-yr

UD-Channels_v1.04, Basics 2/19/2013, 6:19 PM
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Project:
Channel ID:

Design Information (Input)
Channel Invert Slope So = 0.0150 ft/ft
Manning's n n = 0.038  
Bottom Width B = 0.00 ft 
Left Side Slope Z1 = 2.00 ft/ft
Right Side Slope Z2 = 2.00 ft/ft
Freeboard Height F = 0.00 ft
Design Water Depth Y = 2.11 ft

Normal Flow Condtion (Calculated)   
Discharge Q = 41.14 cfs
Froude Number Fr = 0.79
Flow Velocity V = 4.62 fps
Flow Area A = 8.90 sq ft
Top Width T = 8.44 ft
Wetted Perimeter P = 9.44 ft
Hydraulic Radius R = 0.94 ft
Hydraulic Depth D = 1.06 ft
Specific Energy Es = 2.44 ft
Centroid of Flow Area Yo = 0.70 ft
Specific Force Fs = 0.76 kip

Normal Flow Analysis - Trapezoidal Channel

32234 Fish Pond Way
east side (ditch type III), 100-yr

UD-Channels_v1.04, Basics 2/19/2013, 6:18 PM
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Basin
ID I A A V V

A1 0.16 1.232 53644 0.08 355
A2 0.19 0.551 23988 0.09 177
B  0.23 0.818 35632 0.10 305

WQCV
total cubic 

feet: 837

** Determined from Figure PLD‐2, use 12‐hour drain time.
***

*

Calculated from multiplying WQCV (watershed inches) by tributary catchment area 
(square‐ft), and dividing by 12; per Section 5.5, Chapter "Structural Best 
Management Practices", Vol. 3, MANUAL

Determined during the runoff analysis if this report, see "Proposed Composite 
Coefficients"

Step 1: Calculate required Water Quality Capture Volume (WQCV)

tributary catchment 
imperviousness /100  

*
developed area 

(acres)    *

developed 
area (square‐

ft)

WQCV 
(watershed 
inches)       
**

WQCV (cubic 
feet)    ***

Figure PLD‐2 is taken from Section 7.0, Chapter "Structural BMPs", Vol.3 of the MANUAL
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Step 2Determine 100‐year storage volume

Basin

ID I A K V V

A1 16 1.232 0.028 0.034 1480

A2 19 0.551 0.032 0.018 779

B 23 0.818 0.041 0.033 1459

total cubic feet= 3718

*

*** Determined from equation SO‐2.

Criteria

(THE FOLLOWING EMPIRICAL EQUATIONS ARE DISCUSSED IN SECTION 3.2.2, CHAPTER 10, VOLUME 2 OF THE MANUAL)

Determined during the runoff analysis if this report, see "Proposed Composite Coefficients"

tributary catchment 
imperviousness /100  *

developed area 
(acres)    *

100‐yr empirical 
volume coefficient 

***
100‐yr storage 
volume (acre‐ft)

100‐yr storage 
volume (cubic ft)

100‐YR volume
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Project:
Basin ID:

2.60

19.0%

0

19.0%

Percentage of Area Area (acres)
0.0

100.0% 2.6
0.0% 0.0

Initial--f i Final--fo
4.5 0.6 0.0018

(watershed inches) (acre-feet)

0.22 0.0472 Design Oulet to Empty 
EURV in 72 Hours

100-year Detention Volume plus WQCV 5 0.53 0.12 2.21

* User input data 
shown in blue.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness1

Type C or D

Decay             
Coefficient--α

Detention Volumes 2,5

EXCESS URBAN RUNOFF CONTROL (FULL-SPECTRUM) DETENTION SIZING

32234 Fish Pond Way
On-site Detention

Area of Watershed (acres)

Subwatershed Imperviousness
Level of Minimizing Directly Connected 

Impervious Area (MDCIA)

Hydrologic Soil Type
Type A
Type B

Excess Urban Runoff Volume4

Infiltration (inches per hour)

Maximum Allowable 
Release Rate, cfs3

0

11-0335 Full Spectrum Detention for comparison 2/19/2013, 6:54 PM

Notes:

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact 
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be 
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.
4) EURV approximates the difference between developed and pre-developed runoff volume.
5) User has opted to add the WQCV to the 100-year detention volume to satisfy local regulations.  This is not required per the USDCM.

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).
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EURV Type A Soil
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EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

11-0335 Full Spectrum Detention for comparison 2/19/2013, 6:54 PM
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58  Storm Drainage Design & Technical Criteria

Figure 1408
Mountain Porous Landscape Design

1. Volume of Mountain Porous Landscape Design pond (MPLD): 100 year plus full water quality volume.

2. NRCS Hydrologic Soil Group:

a.) Type A and B - No percolation test required.

b.) Type C - Provide percolation test data for each proposed MPLD. Perform percolation test at bottom elevation of proposed 
MPLD. Provide soil classification analysis.

c.) Type D - MPLD not allowed.

3. Provide verification that there are at least 4-feet of suitable material below the bottom of the proposed MPLD to allow for 
sufficient infiltration. Maximum drain time is 72 hours.

4. Maximum depth of MPLD: 5-feet including 1-foot of freeboard.

5. Maximum internal and external slopes: 2: 1 (H: V). Provide up-slopejin-flow erosion control measures. Rolled erosion control 
products are required for slopes exceeding 3: 1.

6. Minimum pond bottom width: 2-feet.

7. Minimum top of berm width: 1-foot.

8. Elevation of top of berm shall be with in 0.10 of a foot.

9. Overflow slope rip-rap: Type L minimum 12-inch minus. Verify with rip-rap calculations.

10. If the existing slope exceeds 30%, provide detail for key-in into native material. Based on site conditions, a slope stability 
analysis may be required.

11. The design engineer shall perform an open-hole inspection at time of excavation to verify soil conditions. The design 
engineer shall certify the volume of the MPLD with as-built drawings.

12. The MPLD shall be maintained by the property owner.
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Case Number  13-106374SD
Map Number  255 & 266SHAFFER'S CROSSING CAMPGROUND

PARKING PLAN
A PARCEL OF LAND LOCATED IN SECTION 32, TOWNSHIP 6 SOUTH, RANGE 71 WEST OF THE 6TH P.M.,
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IMPROVEMENTS LIST PRICING

Work Category Improvement Item Unit Plan Quantity   Unit Cost Total Cost
Construction Vehicle Tracking Pad EACH 1 800.00$          $           800.00 

Port-o-pottie EACH 1 300.00$         300.00$            
Total 1,100.00$         

Sediment Control

Sediment Control Logs LIN FT 650 4.00$             2,600.00$         
Total 2,600.00$         

Erosion Control

Hydroseed (quantified in "Final Stabilization") SQ FT 0 0.18$             -$                  
Total -$                  

Grading Grading (Cut) CU YD 353 2.50$             882.50$            

Grading (Import) CU YD 0 12.00$           -$                  

Compacting (Fill) CU YD 353 1.50$             529.50$            
Total 1,412.00$         

Final Stabilization Permanent Seeding ACRE 1.900 3,500.00$      6,650.00$         
Topsoil (In excess of site availability) CU YD 10 12.00$           120.00$            
Flexterra FGM Hydroseed SQ FT 12000 0.18$             2,160.00$         
Mulch (included in the Hydroseed value) SQ FT 0 0.18$             -$                  
Rock Walls SQ FT 2430 8.00$             19,440.00$       

Total 28,370.00$       

PRIVATE CIRCULATION 
ITEMS

Storm Drainage

MPLD EACH 2 4,500.00$      9,000.00$         
9,000.00$         

PRIVATE CIRCULATION 
ITEMS

Streets/Roads Aggregate Base Course CU YD 220 80.00$           17,600.00$       

Signs (stop) EACH 1 200.00$         200.00$            
17,800.00$       

OTHER SITEWORK

Water and Sewer System San-o-let EACH 2 300.00 600.00$            

Water Tank (500 gallons) EACH 3 500.00 1,500.00$         
2,100.00$         

Subtotal 62,382.00$       
10% 6,238.20$         
TOTAL 68,620.20$       

THIS  QUANTITY ESTIMATE WAS PREPARED UNDER MY DIRECT SUPERVISION: 

John Tompkins, PE, CFM Date

Owner/Applicant (Print Name) Date

Approved- Jefferson County Date

Exhibit "A"
PUBLIC IMPROVEMENT COSTS

Shaffers Crossing Campground

Case No.  _13-106374 SD  Early Grading
11/15/2013

Exhibit A.xls



 

 

EXHIBIT “A” for Landscaping Improvements 
32234 Fish Pond Way 

Shaffers Crossing Campground SDP  
Case No. 13-106374SD 

(Date prepared: April 8, 2013) 
 
 

Description of Materials      Size  Quantity  Cost         Total  
                per item       cost 
PLANT MATERIAL: 
   
Douglas Fir    6' height      17         $400.00   $ 6,800.00 
Colorado Spruce   6' height        6           400.00      2,400.00 
Lanceleaf Cottonwood            2” caliper        6           365.00      2,190.00 
Narrowleaf Cottonwood  2” caliper        8           365.00      2,920.00 
 
SUBTOTAL           $14,310.00 
10% CONTINGENCY             1,431.00 
________________________________________________________________________ 
TOTAL            $15,741.00 
 
 
 
Prepared by: ____________________   Date: _______________ 
    Doug Reed, Fine Line Consulting, Inc. 
 
 
Developer: Elk Creek Properties, LLC  Date: _______________ 
 
      ____________________   
 
      ____________________ as Manager of Elk Creek Properties, LLC  
 
 
Approved by: ____________________   Date: _______________ 
   

   ____________________, Jefferson County Planning and Zoning  
Division 
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EXHIBIT “A” for Landscaping Improvements 
32234 Fish Pond Way 

Shaffers Crossing Campground SDP  
Case No. 13-106374SD 

(Date prepared: April 8, 2013) 
 
 

Description of Materials      Size  Quantity  Cost         Total  
                per item       cost 
PLANT MATERIAL: 
   
Douglas Fir    6' height      17         $400.00   $ 6,800.00 
Colorado Spruce   6' height        6           400.00      2,400.00 
Lanceleaf Cottonwood            2” caliper        6           365.00      2,190.00 
Narrowleaf Cottonwood  2” caliper        8           365.00      2,920.00 
 
SUBTOTAL           $14,310.00 
10% CONTINGENCY             1,431.00 
________________________________________________________________________ 
TOTAL            $15,741.00 
 
 
 
Prepared by: ____________________   Date: _______________ 
    Doug Reed, Fine Line Consulting, Inc. 
 
 
Developer: Elk Creek Properties, LLC  Date: _______________ 
 
      ____________________   
 
      ____________________ as Manager of Elk Creek Properties, LLC  
 
 
Approved by: ____________________   Date: _______________ 
   

   ____________________, Jefferson County Planning and Zoning  
Division 
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                                      PLANNING AND ZONING DIVISION  

 

MEMO 

DATE:  NOVEMBER 10, 2014 

TO:  JOHN WOLFORTH, DIRECTOR OF PLANNING & ZONING 

FROM:  AARON MCLEAN, PLANNER 

RE: SHAFFER’S CROSSING SITE DEVELOPMENT PLAN (SDP) 

 CASE #13-106374SD - RESUBMITTAL EXTENSION

 

Per section 1.M.3.p of the Jefferson County Zoning Resolution, the applicant shall have 120 
days to resubmit documents addressing staff’s comments prior to final document submittal.  
The applicant has been actively addressing the issues related to the development proposal 
and would like to request an extension of the document resubmittal deadline and to bring 
the case active with the development review process.  According, the request is to establish a 
new submittal deadline of May 5, 2015. 
 
Staff is supportive of the request as the issues are being addressed.  
 
 
APPROVED:  
 
_________________________________________________ 
John Wolforth, Director of Planning & Zoning 
 
DENIED: 
 
__________________________________________________ 
John Wolforth, Director of Planning & Zoning 
 





REQUEST FOR 120-DAY EXTENSIONS 
 
 
TO:  John Wolforth 

Director Planning and Zoning 
 
FROM:  Alan Tiefenbach 
  Planner – Development Review 
 
DATE:  August 11, 2015 
 
SUBJECT: Request for three (3) 120-Day Extensions 

SDP Title: Shaffer’s Crossing SDP 
Case Number:  13-106374SD 

 
Request/Background: 
 
Please consider the attached request for three (3) 120-Day Extensions for re-submittal of the Shaffer’s 
Campground Site Development Plan. Per section 1 of the Jefferson County Zoning Resolution, the 
applicant shall have a maximum of 120 calendar days to respond to the referral comments or the 
application will be considered withdrawn. Staff comments were provided on the 2nd referral on September 
9, 2014. The applicant has stated bankruptcy has affected the resubmittal process and the applicant 
proposes to resubmit soon.  

 
Recommendation: 
 
According to Section 1 of the Jefferson County Zoning Resolution, the Director of Planning and Zoning 
has the ability to grant an additional 120-calendar-day extension from the original due date of September 
9, 2014 if, in his/her opinion, the delay is for good cause. The Planning Staff recommends approval of the 
applicant’s request.  
 
Decision: 
 
Pursuant to 1.M.3.p of the Jefferson County Zoning Resolution, the Director of Planning and Zoning has 
allowed the following: 

 
• Three (3) 120-Day extensions for re-submittal of Shaffer’s Crossing Site Development Plan, Case 

13-106374SD. The extension will make the case current through September 9, 2015. 
 
 
Director of Planning and Zoning: 
 
 
___ Extensions Approved 
___ Extensions Approved with Changes 
___ Extensions Denied 
 
 
 
_______________________                                            _____________________           
John Wolforth      Date 
Director Planning and Zoning 
 
 

8/26/15

X

mschuste
Reviewed
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