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Please revise as there is currently an interim
County Engineer, Joshua Palmer, P.E.

Please revise to Joshua Palmer, P.E.
Interim County Engineer/ECM Administrator

zone D per the FIRM map. Please revise

I do not see the calcs. | have provided a comment
for them to identify the existing facilities and to
provide the calcs.

Please label what is existing and what is proposed.
Also provide analysis of the CMP's

Review 3: As indicated on the previous review
comment, please revise your FIRM# per your
attached FIRM Map (08041C0467G)
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Review 3: Please elaborate on your historic
conditions description. How many sub-basins are
there? are they the same as the proposed? etc.
Also provide a historic conditions drainage map.

Please also identify the retaining wall/block walls
constructed on the west side and campground
area and some of the reasoning behind it (to revert
the Lucky Rd runoff back to historic conditions as
stated previously?)

please provide calculation as to how the
impervious % was determined.

please provide calculation as to how the
impervious % was determined.

see comments in the narrative of the report
regarding with this area and revise accordingly.
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Per these existing contours and flow arrow it
appears that the flow will not be directed to the
sand filter basin. Please adjust the contours as
necessary and/or relocate the basin.

Review 1 comment: Please indicate what the
downstream facilities are and provide analysis.
Review 2: Unresolved. Please address the above
comment and identify the suitable outfall (ECM
3.2.4) location. Please be specific.

Review 3: Unresolved. Please address the above.
Provide analysis/calcs. Detention may be needed.

identify the outfall/spillway of the sand filter
basin(SFB). How will be outfall of each of these
SFB be conveyed to the downstream facilities?
Please discuss in your narrative
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Author: Glenn Reese - EPC Stormwater

Provide LxWxH dimensions of riprap apron.

Also specify the type of riprap.

See comments on plans to the left and the
identical details on the GEC Plan for what to
update on these details.

Unresolved comment from Review #2: discuss
total proposed soil disturbance for this project.
That is part of the "description.” Until this
discussion is added, it is unclear whether or not an
ESQCP and SWMP is required.
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Note that a "PLD" is different than a Sand Filter. So
revise this to just say "SW corner of Basin C"

Provide a figure showing all proposed UIA and
RPA areas to be utilized for runoff reduction. Area
ID "E" is not labeled/shown on Drainage Map or
GEC Plan.

All RPA areas will need to be within a no
build/drainage easement and discussed in the
maintenance agreement and O&M manual. Also
make sure to show RPA limits on GEC Plans (not
just FDR) so our SW inspectors and the QSM
know that these areas are to remain pervious and
vegetated post-construction.

Complete this section. From the detail shown on
the GEC Plans, an underdrain will be installed, so
select "yes" here and then you will need to show
the subsequent a orifice plate in the detail.

Complete this section.

Input these values based on the size of the sand
filter shown on the plans.

Complete this section. From the detail shown on
the GEC Plans, an underdrain will be installed, so
select "yes" here and then you will need to show
the subsequent a orifice plate in the detail.
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So if there is a suitable outfall such that detention
is not required, describe what the Sand Filter is
being designed for. WQCYV only, right?

This statement is still unclear. Suggested revision:
"except in areas where structures or paving/gravel
will be added.”

Unresolved comment from Review #2:

A water quality PBMP is required for sites with total
cumulative soil disturbance >1ac since March 10,
2008 (which is when the MS4 Permit was issued to
EPC that first discussed this PBMP requirement).

Between 2018 and 2020 the E/W driveway was
paved
Between 2014 and 2016 the N/S driveway was
paved

The total of just that pavement area is ~0.5ac. So
that area plus the proposed soil disturbance of
0.695ac pushes the site >1ac since 2008 (less any
PBMP exclusions). Please discuss all post-2008
disturbances in this section and provide a water
quality PBMP (unless exclusions apply).

For this submittal, all mention or discussion of total
disturbed acreage was removed. That is important
information that must be included.
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Review 1 comment: Address WQ per discussion in
LOI excerpt from VA185 shown below (now on
next page for Review 3). Please detail all land
disturbance that has occurred onsite since March
10, 2008 and whether or not each of those
disturbances has been finally stabilized. If total soil
disturbance has been >1ac, you will need to
address WQ.

Review 2: Unresolved.
Review 3: Unresolved.

Provide sections/alignments of pipes to show
depth, length, finished grade, etc.

Provide LxWxH dimensions of riprap apron.

Also specify the type of riprap.

So if there is a suitable outfall such that detention
is not required, describe that the Sand Filter is only
designed for WQCV. But if Detention is required
(once PCD comments above have been
addressed), you will need to increase the size of
the Sand Filter and provide both the UD-Detention
worksheet and SDI Form.



Rocky Top Motel and Campground
Drainage Plan and Report

Preliminary and Final
DRAINAGE PLAN AND REPORT

ROCKY TOP MOTEL AND
CAMPGROUND

10090 W Highway 24
A portion of the NW %4, Section 9, Township 13 South, Range 68 West

EL PASO COUNTY

June 14, 2019

Updated
August 16, 2021

Revised
January 4, 2022

Revised
April 13, 2022

Prepared for
G & D Enterprises

10090 West Highway 24
Green Mountain Falls, CO 80819

County File No.: PPR2140

Oliver E. Watts, Consulting Engineer, Inc.
Colorado Springs, Colorado



Rocky Top Motel and Campground
Drainage Plan and Report

OLIVER E. WATTS, PE-LS
OLIVER E. WATTS, CONSULTING ENGINEER, INC.
CIVIL ENGINEERING AND SURVEYING
614 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907
(719) 593-0173
fax (719) 265-9660
olliewatts@aol.com
Celebrating over 43 years in business

April 13, 2022 Please revise as
there is currently an
dlteramCounty
Engineer, Joshua
Palmer, P.E.

El Paso County Planning and Communit
2880 International Circle
Colorado Springs, CO 80910

ATTN: Jennifer Iréne, P.E.

SUBJECT: Drainage Plan and Report
Rocky Top Motel and Campground

Transmitted herewith for your review and approval is the drainage plan and report for The Rocky
Top Motel and Campground in El Paso County. This report is prepared and a result of Craig
Dossey’s letter of May 2, 2019 regarding an alleged violation of County grading regulations. It
has been revised per the 10-7-21 County Review and our subsequent meetings. This report will
accompany the submittal of other land use applications. Please contact me if | may provide any
further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY:
Oliver E. Watts, President

Encl:
Drainage Report 6 pages
Runoff Computations, 3 pages
UD Computations, 5 pages
FEMA Panel No. 08041C0952 G
SCS Soils Map
Backup Information, 4 sheets
Drainage Plan, Dwg 19-5341-02


mailto:olliewatts@aol.com
Daniel Torres
Callout
Please revise as there is currently an interim County Engineer, Joshua Palmer, P.E.


Rocky Top Motel and Campground
Drainage Plan and Report

1. ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by the County for drainage reports and said report is in conformity with the
applicable master plan of the drainage basin. | accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

Oliver E. Watts, Consulting Engineer, Inc.

Oliver E. Watts Colo. PE-LS No. 9853

2. OWNERS / DEVELOPER'S STATEMENT:

| the owner / developer have read and will comply with all of the requirements specified in this
drainage report and plan.

G & D Enterprises, Corp.

By:
Daniel P. Nieman, owner

10090 West Highway 24

Green Mountain Falls, CO 80819
684-9044

3. EL PASO COUNTY:

Filed in accordance with the requirements of the El Paso Land Development Code, Drainage
Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended.

Jennifer Irvine, RE., date
County EngineerY ECM Administrator

Conditions:

Please revise to Joshua Palmer, P.E.
Interim County Engineer/ECM
Administrator



Daniel Torres
Callout
Please revise to Joshua Palmer, P.E.
Interim County Engineer/ECM Administrator


Unresolved comment from Review #2:
Rocky Top Motel and Campground discuss total proposed soil disturbance for
Drainage Plan and Report this project. That is part of the
"description." Until this discussion is
4. LOCATION AND DESCRIPTION: |added, it is unclear whether or not an
ESQCP and SWMP is required.
The Rocky Top Motel and Campground is located in a portion of the NW ¥4, Section 9, Township
13 South, Range 68 West, of the 6™ P.M., in EI Paso County. The address, located at 10090 West
Highway 24, is adjacent to Green Mountain Falls, on the north side of Highway 24 as shown in
detail on the enclosed drainage plan. This facility has been in use at this location since 1947 as a
motel and since 1950 as a camp ground. A use application for RV storage has been recently
submitted to the County for this additional use. A detailed site survey is submitted as part of the
enclosed drainage plan to delineate current conditions. Review 3: As indicated on
the previous review
The County issued a notice of violation dated May 2, 2019, in reply to neighb.cemment, please revise
itemizing items that needed to be completed to reply to vi yourFIRM#:per your
and the un-permitted use as RV storage. The County is/onsidering road cons:attached FIRM Map
several years to be included in the disturbed area. (08041C0467G)

The grading reported by the neighbors mostly ipgolved repair and maintenance. The owner has had
to contend with erosion from stormwater rungff. This had lead to grading of, to repair said erosion,
especially along Lucky 4 Road to the wes}0f the site. This is a private road that is not maintained

by the County.

5. FLOOD PLAIN STATEMENT:
This subdivision is not within g€ limits of a flood plain or flood hazard area, according to FEMA
map panel number 08041C0952 G, dated December 7, 2018, a copy of which is enclosed for

reference. Note that the site is in ZonesX on said Firmette
zone D per the FIRM

mapg RIgASE8¥SEND CRITERIA:

The method used for all computations is that specified in the City-County Drainage Criteria
Manual, using the rational method for areas of the size of the development. All computations are
enclosed for reference and review.

The soils in the subdivision have been mapped by the local USDA/SCS office, and a soils map and

is enclosed for reference, indication that all soils in this area are of hvdroloaic aroup "A". The soils

in this area are largely usable as gravel surfacing and are Review 3: Please elaborate on your historic

Infiltration is a maximum and runoff is held to a minimu conditions description. How many sub-basins
are there? are they the same as the

7. DESCRIPTION OFW proposed? etc. Also provide a historic

conditions drainage map.
A. Historic Drainage:
Computations are enclosed to show the historic drainage conditions prior to construction of any
existing facilities (pre-1947). The drainage pattern has remained unchanged, and is increased due
to development over the years.

B. Drainage Inflows:

As shown on the enclosed drainage plan one small area (Basin O-1) will drain into the property
near the northwest corner, creating 0.15 cfs / 1.1 cfs (5-year / 100-year runoffs) from a small vacant
grassed site. This runoff is in the undeveloped historic state.


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved comment from Review #2: discuss total proposed soil disturbance for this project. That is part of the "description." Until this discussion is added, it is unclear whether or not an ESQCP and SWMP is required. 

Daniel Torres
Callout
Review 3: As indicated on the previous review comment, please revise your FIRM# per your attached FIRM Map (08041C0467G)

Daniel Torres
Callout
zone D per the FIRM map. Please revise

Daniel Torres
Callout
Review 3: Please elaborate on your historic conditions description. How many sub-basins are there? are they the same as the proposed? etc. Also provide a historic conditions drainage map.



Review 1 comment: Please indicate what the
Rocky Top Motel and Campground downstream facilities are and provide analysis.
Drainage Plan and Report | This statement is still unclear. Suggested Review 2: Unresolved. Please address the above
revision: "except in areas where struc comment and identify the suitable outfall (ECM

. . i ; " 3.2.4) location. Please be specific.
C. On Site Runoff: O Paving/gravel will be added. Review 3: Unresolved. Please address the above.

On site runoff has existed in the current state for many ygars. Im|Provide analysis/calcs: Detention'may be needed.
and improvements, including paving, to the road systern. Other improvements include regrading &I

the area for use as campground and tented areas andAncreases in runoff are minimal unless
structures are involvea. The type “A” soils of the £ite exhibit minimal runoff, which is not pjease also identify
significantly increased with gravel or similar sugfacing used for dust control the retaining
At what point? The entrance road is very long. Please be more specific..  \yall/block walls

The abgve mentioned inflow will combine with runoff from Basin A for a total of 4.0 cfs/ ‘gonstructed on the
at a point along the entrance road. The higtoric runoff for this area is 0.85 cfs\ 6.2 cfs. Thiyest side and
is a mixture of part of the paved road and graveled campground sites graded into the natur:campground area anc
and areas of native vegetation covering steeper boundary areas. This will combine with ru'sgme of the
Basin B, consisting of the motel sitg/ paved roads and parking. The 0.44 acre RV parking ‘teasoning behind it
been abandoned and reclaimed. Jhe total runoff at the outfall point into Highway 24 is 5.6 (to revert the Lucky
17.2 cfs, compared with the higgoric value of 1.49 cfs / 11.1 cfs. This runoff is well within {Rd runoff back to
capacity of existing downstream drainage facilities, as shown by the enclosed computatior historic conditions as
Runoff reduction is employed along this drainage path and a sand filter basis is provided a'stated previously?)
subdivision boundary: So if there is a suitable outfall such that detention is not required,

describe what the Sand Filter is being designed for. WQCV only, right?
Basin C is the Southwesterly third of the site, containing graveled campground sites, tent sites, and
a gravel road. The 0.38 acre RV storage site has been abandoned and reclaimed. The total runoff at
the historic outfall point into Highway 24 is 3.2 cfs / 9.1 cfs, compared with the historic value of
0.748 cfs /5.7 cfs. A few culverts exist within the site and below the outfall point, all of which have
the computed capacity to safely accommodate this total runoff. Highway 24 culverts have proved

historically adequate and will remain so as far as this development is concerned. A sand filter basin
is provided at the subdivision boundary. So if there is a suitable outfall such that detention is not required,

describe that the Sand Filter is only designed for WQCYV. But if

Detention is required (once PCD comments above have been
8. WATER QUALITY REQUIREMENTS: addressed), you will need to increase the size of the Sand Filter
and provide both the UD-Detention worksheet and SDI Form.

The total historic and proposed development work on the site is largely mitigated by the existing
Type A soils of the area. A runoff reduction work sheet is enclosed analyzing the proposed efforts
to minimize these effects. Two proposed sand filter basins are proposed at the outfall points of the
development for this purpose. The proposed grading is represented on the enclosed drainage plan
and the grading plan that accompanies the total submittal. The work is minimal and necessary
erosion BMP’s are proposed.

Unresolved comment from Review #2:

A water quality PBMP is required for sites with total cumulative
soil disturbance >1ac since March 10, 2008 (which is when
the MS4 Permit was issued to EPC that first discussed this
PBMP requirement).

E Between 2018 and 2020 the E/W driveway was paved
Between 2014 and 2016 the N/S driveway was paved

Review 1 comment: Address WQ per _ ;

discussion in LOI excerpt from VA185 shown The total of just that pavement area is ~0.5ac. So that area

below (now on next page for Review 3). plus the proposed soil disturbance of 0.695ac pushes the site

Please detail all land disturbance that has >1ac since 2008 (less any PBMP exclusions). Please discuss

occurred onsite since March 10, 2008 and all post-2008 disturbances in this section and provide a water

whether or not each of those disturbances has quality PBMP (unless exclusions apply).

been finally stabilized. If total soil disturbance : : _ : :

has been >1ac, you will need to address WQ. For this submittal, all mention or discussion of total

disturbed acreage was removed. That is important
Review 2: Unresolved. information that must be included.

Review 3: Unresolved. 5


Glenn Reese - EPC Stormwater
SW - Highlight
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At what point? The entrance road is very long. Please be more specific. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
So if there is a suitable outfall such that detention is not required, describe what the Sand Filter is being designed for. WQCV only, right? 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
So if there is a suitable outfall such that detention is not required, describe that the Sand Filter is only designed for WQCV. But if Detention is required (once PCD comments above have been addressed), you will need to increase the size of the Sand Filter and provide both the UD-Detention worksheet and SDI Form.

Glenn Reese - EPC Stormwater
SW - Highlight
unless 
structures are involved

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
This statement is still unclear. Suggested revision: "except in areas where structures or paving/gravel will be added."

Glenn Reese - EPC Stormwater
SW - Textbox
Unresolved comment from Review #2: 
A water quality PBMP is required for sites with total cumulative soil disturbance >1ac since March 10, 2008 (which is when the MS4 Permit was issued to EPC that first discussed this PBMP requirement).

Between 2018 and 2020 the E/W driveway was paved
Between 2014 and 2016 the N/S driveway was paved

The total of just that pavement area is ~0.5ac. So that area plus the proposed soil disturbance of 0.695ac pushes the site >1ac since 2008 (less any PBMP exclusions). Please discuss all post-2008 disturbances in this section and provide a water quality PBMP (unless exclusions apply).

Glenn Reese - EPC Stormwater
SW - Textbox
For this submittal, all mention or discussion of total disturbed acreage was removed. That is important information that must be included. 

Glenn Reese - EPC Stormwater
Contractor
Review 1 comment: Address WQ per discussion in LOI excerpt from VA185 shown below (now on next page for Review 3). Please detail all land disturbance that has occurred onsite since March 10, 2008 and whether or not each of those disturbances has been finally stabilized. If total soil disturbance has been >1ac, you will need to address WQ. 

Review 2: Unresolved.
Review 3: Unresolved.

Daniel Torres
Callout
Please also identify the retaining wall/block walls constructed on the west side and campground area and some of the reasoning behind it (to revert the Lucky Rd runoff back to historic conditions as stated previously?)

Daniel Torres
Callout
Review 1 comment: Please indicate what the downstream facilities are and provide analysis. Review 2: Unresolved. Please address the above comment and identify the suitable outfall (ECM 3.2.4) location. Please be specific.
Review 3: Unresolved. Please address the above. Provide analysis/calcs. Detention may be needed.

Daniel Torres
Re: SW - Textbox
I do not see the calcs. I have provided a comment for them to identify the existing facilities and to provide the calcs.


The defined tent sites and retaining walls are recent areas of land disturbance
Rocky Top Motel and Campground | -y, o4 exceed one acre in total area. All land disturbances that have occurred on the
Drainage Plan and Report property since February 2008 are part of a Large Common Plan of Development and
are considered for Water Quality Capture Volume. The drainage report submitted with f
. | the subsequent site development plan will address the historic/lundeveloped condition o
9. COST ESTIMATE: the propeer?ty. All required engineering documents will be submitted with the site
development plan.
All facilities are private.

V. Waiver Requests.

Item No. Description Quantity Unit Cost Cost
1 West Sand Filter Basin lea LS $ 1600.00
2 East Sand Filter Basin lea LS 2500.00
3 24” CMP Storm Sewer 80 LF 30.00 2400.00
Subtotal Construction Cost $6500.00
Engineering 10% 650.00
Total Estimated Cost $ 7150.00
10. SUMMARY

The motel and campground have existed at this address since 1947 and 1950 respectively. The
proposed facilities will mitigate the effects of historic development as well as proposed
improvements. There will be no adverse effects on downstream or surrounding properties.

The drainage analysis has been prepared in accordance with the current El Paso County Drainage
Criteria Manuel. Supporting information and calculations are included in this report.


Glenn Reese - EPC Stormwater
Image


MAJOR SUB AREA BASIN Tc SOIL DEV. FLOW RETURN
BASIN BASIN MIN GRP | TYPE PERIOD
PLANIM | ACRES | LENGTH | HEIGHT ap ap
READ
FOUNTAIN CR 0-1 COGO 0.66 100 4 20 A MDW 0.08 0.35 5 100
+200 6 +1
21 29 | 4.8 0.15 1.1 5 100
+A COGO 3.12 +420 34 +1.2 A MDW 0.08 0.35 15%
V=57 GRAVEL 0.50 0.70 85%
MIX 0.437 | 0.648
TOTAL | COGO 3.78 222 | 28 | 4.7 A MIX 0.375 | 0.596 4.0 10.6 5 100
+B COGO 3.13 +360 34 +1.0 A ROOF 0.73 0.81 2%
V=6.1 GRAVEL 0.50 0.70 20%
MDW 0.08 0.35 70%
MIX 0.215 | 0.478
TOTAL | COGO 6.91 232 | 27 | 4.6 A MIX 0.302 | 0.542 5.6 17.2 5 100
C COGO 2.97 100 2 14.7 A GRAVEL 0.50 0.70 60%
V=54 +640 46 +2.0 MDW 0.08 0.35 40%
16.7 | 3.3 | 55 A MIX 0.332 | 0.560 3.2 9.1 5 100
HYDROLOGICAL COMPUTATION - BASIC DATA PAGE 1
PROJ: ROCKY TOP MOTEL & CAMPGROUND BY: O.E. WATTS OLIVER E. WATTS, CONSULTING ENGINEER, INC. OF
RATIONAL METHOD DATE: 6-14-19, 8-16-21 3

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907




MAJOR SUB AREA BASIN Tc | SOIL DEV. FLOW RETURN
BASIN BASIN MIN | in./hr. | GRP TYPE 5-ry 100-yr PERIOD
PLANIM | ACRES | LENGTH | HEIGHT ap ap -years-
READ -FT.- -FT.- -CFS- | -CFS-
HISTORIC 0-1 COGO 0.66 100 4 20 A MDW 0.08 0.35 5 100
+200 6 +1
21 29 | 4.8 0.15 1.1 5 100
+A COGO 3.13 +420 34 +1.2
TOTAL 3.748 222 | 28 | 4.7 A MDW 0.08 0.35 0.85 6.2 5 100
+B COGO 3.13 +360 34 +1.0
TOTAL 6.91 232 | 27 | 4.6 A MDW 0.08 0.35 1.49 11.1 5 100
C COGO 2.97 100 2 14.7
+640 46 +2.0
16.7 | 3.3 | 55 A MDW 0.08 0.35 0.78 5.7 5 100
HYDROLOGICAL COMPUTATION - BASIC DATA PAGE 2
PROJ: ROCKY TOP MOTEL & CAMPGROUND BY: O.E. WATTS OLIVER E. WATTS, CONSULTING ENGINEER, INC. OF
RATIONAL METHOD DATE: April 14, 2022 3

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907




STREET AND STORM SEWER CALCULATIONS

STREET LOCATION DISTANCE ELEVATION TOTAL STREET FLOW PIPE TYPE PIPE, CATCH
& SLOPE RUNOFF /| CAPACITY FLOW BASIN & SLOPE %
PRIVATE B 5.6/172 172 | 24”CMP hi=0.62’ S=0.60%
OUTFALL MIN
C 3.7/9.1 9.1 24”CMP hi=0.24" S=0.20%
OUTFALL
MIN.
STREET AND STORM SEWER CALCULATIONS OLIVER E. WATTS, CONSULTING ENGINEER, INC. Page:3
PROJECT: ROCKY TOP MOTEL & CAMPGROUND 614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 of
BY: O.E. WATTS DATE: 6-14-19, 8-16-21 Pages:3




Provide a figure showing all proposed UIA and RPA areas to be utilized for runoff reduction. Area ID "E" is
not labeled/shown on Drainage Map or GEC Plan.

All RPA areas will need to be within a no build/drainage easement and discussed in the maintenance
agreement and O&M manual. Also make sure to show RPA limits on GEC Plans (not just FDR) so our SW
inspectors and the QSM know that these areas are to remain pervious and vegetated post-construction.

Design Procedure Form: Runoff Reduction "

Designer:
Company:
Date:
Project:
Location:

O.E. Wats

UD-BMP (Version 3.07, March 2018) Sheet 1 of 1

Oliver E. Watt

s, CE

April 14, 2022

Rockytop Motel and Camprbound

E| Paso County

SITE INFORMATION (User Input in Blue Cells)

Area ID

wQCV (ft)

WQCV Reduction (ft%)
WQCV Reduction (%)
Untreated WQCV (ft%)

Downstream Design Point ID
DCIA (ft")

UIA (f))

RPA (ft)

SPA (ft)

Total Area (ft%)

Total Impervious Area (ft)
wQCV (ft)

WQCV Reduction (ft®)
WQCV Reduction (%)
Untreated WQCV (ft’)

Total Area (ft?)

Total Impervious Area (ft)
WQCV (ft)

WQCV Reduction (ft®)
WQCV Reduction (%)

WQCV Rainfall Depth m inches
Depth of Average Runoff Froducing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type| UIAIRPA
ArealD| E
Downstream Design Point ID E
Downstream BMP Type None
DCIA (ft®) -
UIA (f)| 7,096
RPA (f)] 8,022
SPA (ft) -
HSG A (%)  100%
HSG B (%) 0%
HSG CID (%) 0%
Average Slope of RPA (ft/ft) 0.100
UIA:RPA Interface Width (ft) 16.00
CALCULATED RUNOFF RESULTS
Area ID E
UIA:RPA Area (ft")| 15,118
L /W Ratio 16.00
UIA/ Area 0.4694
Runoff (in) 0.00
Runoff (ft) 0
Runoff Reduction (ft) 296

CALCULATED WQCV RESULTS

CALCULATED DESIGN POINT RESU

E

296

296

100%

0

LTS (sums results from all columns with the same Downstream Design Point ID)

E

0

7,096

8,022

15,118

7,096

296

296

100%

0

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

15,118

7,096

296

296

100%

Untreated WQCV (ft)

0



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Provide a figure showing all proposed UIA and RPA areas to be utilized for runoff reduction. Area ID "E" is not labeled/shown on Drainage Map or GEC Plan. 
All RPA areas will need to be within a no build/drainage easement and discussed in the maintenance agreement and O&M manual. Also make sure to show RPA limits on GEC Plans (not just FDR) so our SW inspectors and the QSM know that these areas are to remain pervious and vegetated post-construction.


Note that a "PLD" is different than a
Sand Filter. So revise this to just say
"SW corner of Basin C"

Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Sheet 1 of 2

Designer: O.E. WATTS

Company: Oliver E. Waits, CE

Date: April 14, 2022

Project: Rocky Top,Motel and Campground
Location: Basin C PLD Pond

please provide

calculation as to how

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WOCV= 0.8 * (0.91* i*- 1.19 * i+ 0.78 * )

D) Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vwocv = WQCV / 12 * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

the impervious % w
T determined.
i=[_0450 ]
WQCV = 0.15 watershed inches

Area=| 129,700 |[sqft
Vivoey = Jeutt

de = 2.52 in
Vwocv oTHeR = 9,777 cu ft

Vwoovuser [ Joutt

as

N

. Basin Geometry
A) WQCYV Depth

B) Sand Filter Side Slopes (Horizontal distance per unit vertical,
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

Dwocv=[__20 |ft
z=[_ 400 "ttt
Input these valu

es
7e of the
h on the

C) Minimum Filter Area (Flat Surface Area) Avin = 730 sq ft b .
ased on the si
D) Actual Filter Area A= ]saft sand filter show
E) Volume Provided Vo= Jeutt plans.
Choose One
8. Fiter Material O 18" CDOT Class B o C Filter Material
@ Other (Explain):
TYPE A SOIL
4. Underdrain System Choose One
A) Are underdrains proyided? Oyes
OnNo
B) Underdrain system orifice diameter for 12 hour drain time
i) Distance From Lowest Elevation of the Storage y=|:|ft
Volume to the Center of the Orifice
i) Volume to Drain in 12,Hours Voly, :|:|cu ft
iii) Orifice Diameter, 3/8" Migimum Do :l:l in

Complete this section. From the detail
shown on the GEC Plans, an underdrain
will be installed, so select "yes" here and
then you will need to show the
subsequent a orifice plate in the detail.

4-13-22 3-18 UD-BMP_v3.07 PLD Pond Basin C.xlsm, SF

4/14/2022, 5:04 PM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Note that a "PLD" is different than a Sand Filter. So revise this to just say "SW corner of Basin C"

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Complete this section. From the detail shown on the GEC Plans, an underdrain will be installed, so select "yes" here and then you will need to show the subsequent a orifice plate in the detail. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Input these values based on the size of the sand filter shown on the plans. 

Daniel Torres
Callout
please provide calculation as to how the impervious % was determined.


Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: O.E. WATTS
Company: Oliver E. Watts, CE
Date: April 14, 2022
Project: Rocky Top Motel and Campground
Location: Basin C PLD Pond

. . . Ch O
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric 00se tne

Ovyes ONo

A) Is an impernteable liner provided due to proximity
of structures or greundwater contamination?

Complete this section.

6. Inlet / Outlet Works

A) Describe the type of energy dissipation at inlet points and means of
conveying flows in excess of the WQCYV through the outlet

Notes:

4-13-22 3-18 UD-BMP_v3.07 PLD Pond Basin C.xlsm, SF 4/14/2022, 5:04 PM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Complete this section. 


Note that a "PLD" is different than a Sand Filter. So
revise this to just say "Basin B for Basins O-1 thru B,"
since it's just asking for location

Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018) Sheet 1 of 2
Designer: O.E. WATTS
Company: Oliver E. Watts, GE
Date: April 14, 2022
Project: Rocky Top Motel and ‘Campground
Location: BASINS O-1 THRU B PLD POND

please provide

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = 1,/100) i= 0.430
C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.15 watershed inches

WOCV= 0.8 * (0.91* i*- 1.19 * i+ 0.78 * )

D) Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume Vwocy ::|cu ft
Vwocv = WQCV / 12 * Area
F) For Watersheds Outside of the Denver Region, Depth of ds = 2.52 in

Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

1 | PR +
catettation—as-to-how

/_ the impervious %
L= 430 o determined.

Area=| 136,300 |[sqft

Vwocv oTHeR = 9,997 cu ft

Vwoovuser [ Joutt

was

N

. Basin Geometry
A) WQCYV Depth

B) Sand Filter Side Slopes (Horizontal distance per unit vertical,
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

Dwocv=[__20 |ft
z=[_ 400 "ttt
Input these valu

es

C) Minimum Filter Area (Flat Surface Area) Avin = 733 sq ft b .
ased on the size of the
D) Actual Filter Area A= ]saft sand filter shown on the
E) Volume Provided Vo= Jeutt plans.
Choose One
8. Fiter Material O 18" CDOT Class B o C Filter Material
@ Other (Explain):
TYPE A SOIL
4. Underdrain System Choose One
A) Are underdrains proyided? Oyes
OnNo
B) Underdrain system orifice diameter for 12 hour drain time
i) Distance From Lowest Elevation of the Storage y=|:|ft
Volume to the Center of the Orifice
i) Volume to Drain in 12,Hours Voly, :|:|cu ft
iii) Orifice Diameter, 3/8" Migimum Do :l:l in

Complete this section. From the detail
shown on the GEC Plans, an underdrain
will be installed, so select "yes" here and
then you will need to show the
subsequent a orifice plate in the detail.

4-13-22 3-18 UD-BMP_v3.07 PLD Pond BasinS OS-1 THRU B.xlsm, SF 4/14/2022, 5:05 PM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Note that a "PLD" is different than a Sand Filter. So revise this to just say "Basin B for Basins O-1 thru B," since it's just asking for location

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Input these values based on the size of the sand filter shown on the plans. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Complete this section. From the detail shown on the GEC Plans, an underdrain will be installed, so select "yes" here and then you will need to show the subsequent a orifice plate in the detail. 

Daniel Torres
Callout
please provide calculation as to how the impervious % was determined.


Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: O.E. WATTS
Company: Oliver E. Watts, CE
Date: April 14, 2022
Project: Rocky Top Motel and Campground
Location: BASINS O-1 THRU B PLD POND

. . . Ch O
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric 00se tne

Ovyes ONo

A) Is an impernteable liner provided due to proximity
of structures or greundwater contamination?

Complete this section.

6. Inlet / Outlet Works

A) Describe the type of energy dissipation at inlet points and means of
conveying flows in excess of the WQCYV through the outlet

Notes:

4-13-22 3-18 UD-BMP_v3.07 PLD Pond BasinS OS-1 THRU B.xlsm, SF 4/14/2022, 5:05 PM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Complete this section. 














Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface G
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

For buried riprap, select C, value based on type of vegetative cover.

The lI'avel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (Z.) is then the sum of the overland flow time (1) and the travel time (#) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using th'is procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

P |
=L 110 (Eq. 6-10)

¢ 180
Where:

{, = maximum time of concentration at the first design point in an urban watershed (min)
L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
ion” of the Rational Method. Normally, Equation 6-10 will result in a lesser

represents regional “calibrati
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
y accumulating the travel times in downstream

design points, the time of concentration is calculated b
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a Z; of less than 10 minutes for undeveloped conditions, it is recommended that

a minimum value of 10 minutes be used. The minimum . for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration-

function of the 5-year runoff coefficient for
-year runoff coefficients) correspond
nd to longer times of

As Equation 6-8 indicates, the time of concentration is a
drainage basin. Typically, higher levels of imperviousness (higher 5
to shorter times of concentration, and lower levels of imperviousness cOITESpO

May 2014 City of Colorado Springs 6-19

Drainage Criteria Manual, Volume 1
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Provide LxWxH dimensions of riprap apron. 

Also specify the type of riprap.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Provide sections/alignments of pipes to show depth, length, finished grade, etc. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Provide LxWxH dimensions of riprap apron. 

Also specify the type of riprap.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
See comments on plans to the left and the identical details on the GEC Plan for what to update on these details. 

Daniel Torres
Cloud+

Daniel Torres
Cloud+
see comments in the narrative of the report regarding with this area and revise accordingly.

Daniel Torres
Callout
Please label what is existing and what is proposed. Also provide analysis of the CMP's

Daniel Torres
Callout
Per these existing contours and flow arrow it appears that the flow will not be directed to the sand filter basin. Please adjust the contours as necessary and/or relocate the basin. 

Daniel Torres
Cloud

Daniel Torres
Callout
identify the outfall/spillway of the sand filter basin(SFB). How will be outfall of each of these SFB be conveyed to the downstream facilities? Please discuss in your narrative




