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I. GENERAL LOCATION AND DESCRIPTION 

 

A. SITE LOCATION 

This Conceptual Drainage Report has been prepared on behalf of Grazing Yak 

Solar, LLC for the development of the proposed Grazing Yak Solar Project, 

referred to as “The Project”. The Project would consist of a 35 megawatt (MW) 

utility scale photovoltaic solar facility and underground collection line that would 

encompass approximately 317 acres in El Paso County (EPC), Colorado. The solar 

array site, referred to as “The Site”, is located to the east of the intersection of 

McQueen Road and Washington Road, approximately 4 miles southeast of the 

Town of Calhan on private, agricultural land. Rural residences and agricultural 

land surround the Site, as well as the Golden West Wind Energy Center located 

to the north, west, and south. The Site is located on 272-acres in Section 29, 

Township 12 South, Range 61 West of the 6th Principal Meridian, El Paso County, 

Colorado. A vicinity map for the site can be found in Appendix A. 

 

B. DESCRIPTION OF PROPERTY 

The Site is flat to gently rolling, at elevations ranging from approximately 6,830 to 

6,735 feet. The site has naturally occurring slopes ranging from 2 to 10 percent 

and is currently agricultural land. Surface runoff is to the north, south and east. 

Runoff from the northern portion of the site flows north overland through multiple 

conveyances. These flows continue north under Washington through a culvert 

and eventually into Horse Creek. Flows from the central portion of the site flow 

toward the drainage that bisects the site. Runoff travels east of the project 

through an unnamed drainage and eventually into Horse Creek. Flows from the 

southeast portion of the site flow southeast into an unnamed drainage and 

eventually into Horse Creek. The proposed improvements to the site consist of a 

35 megawatt (MW) photovoltaic solar array, inverters, dirt and gravel access 

paths, and other necessary ancillary features. The soils vary throughout the site 

and include mainly Truckton sandy loam, (Hydrologic soil group A), Truckton-

Bresser complex (Hydrologic soil group A), Bresser sandy loam (Hydrologic soil 

group B) and Ascalon sandy loam (Hydrologic soil group B). A soils map has 

been provided and can be found in Appendix A. 

 

II. DRAINAGE BASINS AND SUB-BASINS 

 

A. MAJOR DRAINAGE BASINS 

The existing drainage patterns for the major basin will follow the historic patterns.  

Grazing Yak will drain north, east and south through drainageways and culverts 

and eventually discharging into Horse Creek. Horse Creek flows to the east and is 

part of the Arkansas River basin 
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The site falls within Zone X, as shown on the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) panels 08041C0650 G and 

0841C0625 G. A copy of the FIRM maps can be found in Appendix A.  

 

B. MINOR DRAINAGE BASINS 

Minor Drainage Basins for Grazing Yak Solar Project have been delineated per 

the preliminary layout of the solar arrays. Layout of the arrays and dirt and gravel 

access paths may change during the preliminary development of the site. The 

developed minor basins will include pole mounted solar arrays with native 

ground beneath and dirt and gravel access roads constructed of 12” re-

compacted soil and Class 5 Gravel respectively. An Extended Detention Basin for 

the site will be designed to mitigate the increase in runoff. The EDB will be 

privately owned and maintained. Overall, the proposed drainage patterns for 

the sub-basins will follow the historic patterns prior to development. For sub-basins 

within the site, runoff will drain to the north, south and east.  

 

Basin (A1) consists of dirt access paths, a portion of the solar array and offsite 

undeveloped land. Runoff generated in this basin will flow northeast toward the 

western property line of the project site. The runoff flows northeast, into the 

unnamed drainage bisecting the site. This runoff is conveyed through the site 

and eventually into Horse Creek.  

 

Basin (A2) consists of dirt access paths, a portion of the solar array and offsite 

undeveloped land. Runoff generated in this basin will flow northeast toward the 

southern property line of the project site. The runoff flows east and northeast, into 

the unnamed drainage bisecting the site. This runoff is conveyed through the site 

and eventually into Horse Creek.  

 

Basin (A3) consists of dirt access paths, a portion of the solar array and offsite 

undeveloped land. Runoff generated in this basin will flow north and east toward 

and existing stock pond located in the unnamed drainage within the project site. 

The runoff exits the stock pond into the unnamed drainage bisecting the site and 

travels northeast. This runoff leaves the site at the eastern boundary and 

eventually into Horse Creek.  

 

Basin (A4) consists of gravel access paths, dirt access paths, and a portion of 

the solar array. Runoff generated in this basin will flow north and south into 

the unnamed drainage and an extended detention basin (EDB) respectively 

within the project site. The EDB will be sized to provide a 10% reduction in 

predevelopment flows generate by the increase in imperviousness for the 

total site. Runoff is discharged from the EDB into the unnamed drainage and 

conveyed to the eastern property line. This runoff leaves the site at the 

eastern boundary and eventually into Horse Creek.  
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Basin (B1) consists of dirt access paths and a portion of the solar array. Runoff 

generated in this basin will flow to the south east and eventually into Horse 

Creek. Flowrates or flow patterns within this basin will not be affected by this 

development.  

 

Basin (B2) consists of dirt access paths and a portion of the solar array. Runoff 

generated in this basin will flow to the south east and eventually into Horse 

Creek. Flowrates or flow patterns within this basin will not be affected by this 

development.   

 

Basin (C1) consists of dirt access paths and a portion of the solar array. Runoff 

generated in this basin flows will travel north through multiple conveyances 

towards the northern property line, under Washington road through a culvert 

and eventually into Horse Creek. Flowrates or flow patterns within this basin will 

not be affected by this development.  

 

Basin (D1) consists of gravel access paths, a portion of the solar array and 

undeveloped land. The increase in imperviousness is being mitigated in the EDB 

located in basing A4. Runoff generated in this basin flows will travel north along 

the proposed site access road towards Washington Rd. Flows are conveyed 

under Washington road through a culvert and eventually into Horse Creek. 

Flowrates or flow patterns within this basin will not be affected by this 

development. 
 

III. DRAINAGE DESIGN CRITERIA 

 

A. REGULATIONS 

This Conceptual Drainage Report is in accordance with El Paso County Drainage 

Criteria Manual and the Urban Drainage and Flood Control District (UDFCD) 

Storm Drainage Criteria Manual. These manuals were used as a basis of design 

for the site. All applicable tables, figures, and charts from the referenced reports 

and criteria manuals used in the drainage design of the site can be found in 

Appendix B. The report will analyze the minor (5-year) and major (100-year) storm 

events. 

 

B. DRAINAGE STUDIES, MASTER PLANS, AND SITE CONSTRAINTS 

There are no previous drainage studies, master plans or site constraints for this 

development. 

 

C. HYDROLOGY 

All the basins within the site were less than 160 acres thus the Rational Method was 

used to determine the flow rates for various basins within the site. The sub-basins 

were delineated based on the existing topography for the project. Flow rates for 

each basin can be found in Appendix A. The impervious panels are going to be 
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pole mounted with the ground underneath them to remain vegetated. The main 

access from Washington Road to just south of the unnamed drainage will be 

constructed with Class 5 Gravel. The remaining site access paths will be constructed 

as recompacted dirt to promote infiltration back into the ground.  

 

The intensity-frequency curves used in the Rational Method calculations were taken 

from the El Paso County Drainage Criteria Manual. All drainage facilities were 

analyzed and designed for both the minor (5-year) and major (100-year) storm 

events. Time of concentration calculations were used to determine the rainfall 

intensity. These calculations also can be found in Appendix A. 

 

D. HYDRAULICS 

Hydraulic calculations for the EDB sizing were based on UDFCD design spreadsheets. 

Street and inlet capacity will not be necessary for this development. 

 

E. WATER QUALITY ENHANCEMENT 

The Project will require gravel access paths to a small portion of the site for access 

year-round. The remaining access paths will be constructed of recompacted dirt. 

The Project will employ runoff reduction practices such as allowing sheet flow across 

grass buffers and minimizing the increased imperviousness to 2% total for the site 

post construction. The site consists of Type A & B soils, allowing for optimal infiltration 

throughout the site. The proposed water quality facility for the site was designed as 

an EDB which incorporates a structure that release flows for the water quality 

capture volume (WQCV), Excess Urban Runoff Volume (EURV), and the 100-year 

storm event. The preliminary design of this structure can be found in the Appendix. 

The EDB is located in an area with a NRCS Type A soil designation. The EDB is located 

to receive the sheet flow runoff from the basin with the increased imperviousness. 

The total area of increased imperviousness (approximately 2 acres of 270 acres) will 

create a minimal impact to the natural drainageway that stabilization beyond 

protection at the EDB outlet will not be necessary. The natural drainageway will be 

protected from sediment discharge, introduction of contaminants and other site 

operations during construction activities in conformance with El Paso County GEC 

requirements and MS4 permit.  

 

IV.STORMWATER MANAGEMENT FACILITY DESIGN 

 

A. STORMWATER CONVEYANCE FACILITIES 

The general concept for the drainage design is to maintain the historic drainage 

patterns and release rates. This approach reduces the impacts to existing channels 

and ultimately Horse Creek. No public infrastructure is proposed within this site. 

 

B. STORMWATER STORAGE FACILITIES 

Preliminary basin A4 EDB pond sizing calculations can be found in the Appendix. The 

EDB mitigates the increase of runoff generated by the gravel access road. Runoff 
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generated by the access roads will sheet flows into the EDB. The EDB will have an 

approximate volume of 1.4 acre-feet and release below historic runoff rates.  

 

C. WATER QUALITY ENHANCEMENT BEST MANAGEMENT PRACTICES 

Water quality measures have been included in the design of the proposed EDBs. The 

basin will be designed to incorporate a structure that release flows for the water 

quality capture volume (WQCV) and the 100-year storm event. 

 

D. FLOODPLAIN MODIFICATION 

There will be no modification to the floodplain.   

 

E. ADDITIONAL PERMITTING REQUIREMENTS 

No additional permitting will be required for this site. 

 

F. GENERAL 

All applicable tables, figures, and charts from the referenced reports and criteria 

manuals used in the drainage design of the site can be found in the Appendix. The 

site is not going to be platted at this time therefore no drainage fees are due.   



conceptual Drainage report for 

Grazing Yak solar PROJECT 

El Paso County, Colorado 

 
 

 

 

Page 9 of 9 

1950 W Littleton Blvd | Suite 109 | Littleton CO  80120 | 303.703.4444 

REFERENCES 

 

A. El Paso County Drainage Criteria Manual, Volumes 1 and 2. 

 

B. Drainage Criteria Manual, Volumes 1, 2, & 3, Urban Drainage and Flood Control 

District, June 2001, Revised June 2004. 

 

 

 

 
 



conceptual Drainage report for 

Grazing Yak solar PROJECT 

El Paso County, Colorado 

 
 

 

 

Page 10 of 9 

1950 W Littleton Blvd | Suite 109 | Littleton CO  80120 | 303.703.4444 

APPENDIX 

HYDROLOGIC CALCULATIONS 

 

VICINITY MAP 

FIRM MAP 

SOILS MAP 

CIA CALCULATIONS 

REFERENCE MATERIAL 

PRELIMINARY DETENTION POND SIZING 

DRAINAGE PLAN 

 

 

 



AutoCAD SHX Text
PROJECT: GRAZING YAK SOLAR PRELIMINARY DRAINAGE REPORT  DATE: 10/11/18 SHEET 1 OF 1

AutoCAD SHX Text
DR:  D. BACCI  D. BACCI DS:  D. BACCI  D. BACCI P.M.  D. BACCI D. BACCI



SITE



SITE



����������	
���	����
���	����	������	�����	��������

�������� !"#��$!"
%#&"!�'��(#&�)!�'($!

*�+	
���	
��,��
-�������	���
�����,�	
���	
��,��

./01/0234
����	3	�5	1

16
36
72
2

16
36
82
2

16
36
.2
2

16
31
32
2

16
31
62
2

16
31
72
2

16
31
82
2

16
31
.2
2

16
37
32
2

16
37
62
2

16
36
72
2

16
36
82
2

16
36
.2
2

16
31
32
2

16
31
62
2

16
31
72
2

16
31
82
2

16
31
.2
2

16
37
32
2

16
37
62
2

791222 791022 791122 791922 791422 797222 797022 797122

791222 791022 791122 791922 791422 797222 797022 797122

:;<==>?@=A@@=B
C
D
E
<=
=C
>
@=E
C
@@=
F

:;<==>?@=A@@=B

C
D
E
<=
=C
E
@=E
C
@@=
F

:;<==>;@=E@@=B

C
D
E
<=
=C
>
@=E
C
@@=
F

:;<==>;@=E@@=B

C
D
E
<=
=C
E
@=E
C
@@=
F

B

GHI=IJKLMNOPKQR=FMS=GMJNHOKJ===TKJQMJ=NKKJUPQHOMVR=FWX;E===YUZM=OPNVR=[\G=]KQM=C:B=FWX;E
2 172 .22 3422 0822

M̂MO
2 322 022 122 922

GMOMJV
GHI=XNH_MR=CR?̀a?D=Pb=IJPQOMU=KQ=c=IKJOJHPO=d;e>f=g=CCfh=ViMMOe



���������� ����	�
����
	��

��������	�����������	�

��������� !���"!�#�$�%

&�'(�

&�'(����'�)���(*)���

�

�+,

-

-+,

.

.+,

,

/�!���!�0���� �!��1�23�43�

&�'(����'�)��'���

�

�+,

-

-+,

.

.+,

,

/�!���!�0���� �!��1�23�43�

&�'(����'�)���'���

�

�+,

-

-+,

.

.+,

,

/�!���!�0���� �!��1�23�43�

5�����
���6���

7!���8"�� 0�.� �3"


����9�����'��

:�23"

� !��"!�!��;2<=>�?"

@7�:�A!�"

B�C���:��0"

D�E�3�:��0"

F�GH)��6�I

���2�3�J=�!�<��K=?

L=��"�23�"A�1�?"�!=�!�E�8K�2"��?�A���$��>����8�KK�0��!�
MNOPQRRRS

T�� 2 <N�7�23�B�K�8�?� �!�4��1�320��!�!=2"�"E�3�S

U 3��<�8� !����8�K"�4�?� 0�!=��"E�3�����8�KK2 <�E� �E�A"��
82"A 0��"!� 02 <����!=��0�!�23����8�KK2 <�� 0��EEA��E?����"�23�
32 ��K3�E�8� !S�L=��8�K"�0�� �!�"=�>�!=��"8�33�����"����
E� !��"!2 <�"�23"�!=�!�E�A30�=�1��4�� �"=�> ��!���8����0�!�23�0�
"E�3�S

J3��"����3?�� �!=��4���"E�3��� ���E=�8�K�"=��!�����8�K�
8��"A��8� !"S

7�A�E�����B�KN�/�!A��3�:�"�A�E�"�.� "��1�!2� �7��12E�
T�4�7�23�7A�1�?�@:DN�
.���02 �!��7?"!�8N�T�4�B��E�!���#UJ7VNWXYZ%

B�K"����8�!=��T�4�7�23�7A�1�?�����4�"�0�� �!=��T�4�B��E�!���
K��C�E!2� Q�>=2E=�K��"��1�"�02��E!2� �� 0�"=�K��4A!�02"!��!"�
02"!� E��� 0�����S���K��C�E!2� �!=�!�K��"��1�"�����Q�"AE=��"�!=��
�34��"��[A�3\�����E� 2E�K��C�E!2� Q�"=�A30�4��A"�0�2��8����
�EEA��!��E�3EA3�!2� "����02"!� E����������������[A2��0S

L=2"�K��0AE!�2"�<� ���!�0����8�!=��@7,�\/:.7�E��!2�2�0�0�!���"�
���!=��1��"2� �0�!�#"%�32"!�0�4�3�>S

7�23�7A�1�?�����N�U3�J�"��.�A !?�����Q�.�3���0�
7A�1�?������,�!�N�]��"2� �MYQ�$E!�MRQ�ORMZ

7�23�8�K�A 2!"�����3�4�3�0�#�"�"K�E���33�>"%�����8�K�"E�3�"�
MNYRQRRR����3��<��S

,�!�#"%����2�3�28�<�"�>����K=�!�<��K=�0N�B�?�OOQ�ORM̂_B���
Q̀�ORMZ

L=����!=�K=�!������!=���4�"��8�K�� �>=2E=�!=��"�23�32 �"�>����
E�8K23�0�� 0�02<2!2a�0�K��4�43?�02����"����8�!=��4�Eb<��A 0�
28�<��?�02"K3�?�0�� �!=�"��8�K"S��"�����"A3!Q�"�8��82 ���
"=2�!2 <����8�K�A 2!�4�A 0��2�"�8�?�4���120� !S

;?0��3�<2E�7�23�V��AK_U3�J�"��.�A !?�����Q�.�3���0�

���6��(�����6�G��
c�����d��'���&��d'G�

T�4�7�23�7A�1�?
/�!2� �3�.��K���!21��7�23�7A�1�?

+̀OP+ORMX
J�<��O����P



����������	
���	����


��
	����	������ ��
	����	���� ������ �����	��	��� �������	��	���

� ��� !"#$� #%&$!" '($)$
*"$+$,-.�-#*$�!",-�

/ �)0+ 1023

)� /.-��-.$� #%&$!" '($
�""!($+$*"$4$,-.�-#*$
�!",-�

/ 1205 �2063

21 7.8�9*"#$� #%&$!" '($+$
*"$2$,-.�-#*$�!",-�

� )4:01 460�3

):: 7.8�9*"#;/.-��-.$
�"',!-<($-."%-%

� )602 60+3

=�����	���	����	��	�������� >?@AB CDDADE

F&%."!"GH�$I"H!$J."8,KL!$M �"$N"8#*&$�.- ($N"!". %"

O������	���������
P�����Q�����	
��Q���

R-S$I"H!$I8.T-&
U *H"# !$N"",-. *HT-$I"H!$I8.T-&

2V�5V�:)W
M G-$+$"X$5



����������	


��
�������������
������
������������������������
������������������������
��
����������������������
��
���������
��������� ��
�������!���
�������
������! ���� ��
�������
�������
�����������"���������#��
��� �
��� ���!��#�����
����"��
�
�������������
�������$��
���������
���

% ������������ ��&��������������
�����������������
��
�����'(#�)#�*#�����+,�����
� 
����������������'(-+#�)-+#�����*-+,��% ���
������
������������������!�.

/
����(�������� �"������ �� �������
������
����'��!�
���������������,�! ���
� �
��� ���!����% ��������������������������#�!�����
����������0�����"����
�
�������������
��
�"������������% ���������� �"���� �� �
�������!���
�
�
�����������

/
����)�������� �"����������
����������
������
����! ���� �
��� ���!����% ����
��������� �������������
������������
�����#�����
������!�����
�������
�!����
�
������������� ��� �"������
�������������0��
���������
���������
�����0��
���
% ���������� �"��������
����
�������!���
��
�����������

/
����*�������� �"���������!�������
������
����! ���� �
��� ���!����% ������������
� ��������������� �"����������
�� ������������ ����!�!�
����"���������!���
��
�
�������������
�������������0��
���
��������0��
���% ���������� �"�������!�
�������
!���
��
�����������

/
����+�������� �"������"�
�����!�������
������
����' �� �
���������������,�! ���
� �
��� ���!����% ������������� ���������������� ��� �"���� �� �� 
��1$�!����
���������#�������� ��� �"���� �� �!���
������#�������� ��� �"�������������
������
����
�����
����
�� ����
����#������������ ����
��� ����!��"�
����
�������
"�����
����
�����% ���������� �"����"�
�����!�
�������!���
��
�����������

2������������������������������� ��
��������
����'(-+#�)-+#��
�*-+,#�� ����
��������
����
��
��
�������
��������� ��������������
����
�������
�����3����� ��������� ������
� ��
�����
��������������
������
����+��
���������������������������

45��	678����	�

9::;<:=>?@ABC<>D@EFB+��������*��������

G@HI@A<A>BJ<;K<A>BGL>@MMFBN@A<BOI<K?M?<EB

P?<QR;<=SBTLU<FB
�� �



��
������������/
���VW��X����*������(
��#�*���
���

Y5�Z�5[74���Z����
\�	���]5���	7̂��]���

_����������
"��
�̀�������*����
���"���������
"��

a-bc-bdef
X����c����c



Grazing Yak Solar
CORE Project #: 18-082

Prepared By: DJB

COMPOSITE BASIN - WEIGHTED "C" CALCULATIONS

-REFERENCE UDFCD Vol.1 RUNOFF Table 6-3

Multi-Unit

0.25 acres
2.5 acres or 

larger

5 DU's/Ac

3,000 sf

2 story

(attached) Roof
Streets: 

Paved
Gravel 2-7% Slope >7% Slope Historic

% Imperv. 45.00% 12.00% 63.00% 75.00% 90.00% 100.00% 80.00% 2.00% 2.00% 2.00%

Total Percent

BASIN Area Area Area Area Area Area Area Area Area Area Area Impervious

A1 86.97 86.97 2.0%

A2 120.45 120.45 2.0%

A3 86.87 86.87 2.0%

A4 0.62 79.50 80.33 2.6%

Total A 0.62 373.79 374.62 2.13%

B1 3.82 3.82 2.0%

B2 5.60 5.60 2.0%

Total B 9.42 9.42 2.0%

C1 46.03 46.03 2.0%

Total C 46.03 46.03 2.0%

D1 0.53 5.07 5.56 9.4%

Total D 0.53 5.07 5.56 9.45%

Clay Soil

Residential Lawns

Single Family
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Grazing Yak Solar
CORE Project #: 18-082

Prepared By: DJB

COMPOSITE DEVELOPED BASIN -WEIGHTED "C" CALCULATIONS

-REFERENCE UDFCD Vol.1 RUNOFF Table 6-4

 i  = % imperviousness/100 expressed as a decimal

CA = Runoff coefficient for NRCS HSG A soils

CB = Runoff coefficient for NRCS HSG B soils

CCD = Runoff coefficient for NRCS HSG C and D soils.

Natural Resource Conservation Service (NRCS)

% Imperv. i Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

2-Year 5-Year 10-Year 100-Year Area Area 2-Year 5-Year 10-Year 100-Year

A 0.01 0.01 0.01 0.13 50.70

A1 2.0% 0.02 B 0.01 0.01 0.07 0.44 36.27 86.97 0.01 0.01 0.03 0.25

C or D 0.01 0.05 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 72.11

A2 2.0% 0.02 B 0.01 0.01 0.07 0.44 48.34 120.45 0.01 0.01 0.03 0.25

C or D 0.01 0.05 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 53.99

A3 2.0% 0.02 B 0.01 0.01 0.07 0.44 32.88 86.87 0.01 0.01 0.03 0.24

C or D 0.01 0.05 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 52.23

A4 2.6% 0.03 B 0.01 0.02 0.08 0.44 28.10 80.33 0.01 0.01 0.03 0.24

C or D 0.01 0.06 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 2.04

B1 2.0% 0.02 B 0.01 0.01 0.07 0.44 1.78 3.82 0.01 0.01 0.04 0.27

C or D 0.01 0.05 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 4.66

B2 2.0% 0.02 B 0.01 0.01 0.07 0.44 0.94 5.60 0.01 0.01 0.02 0.18

C or D 0.01 0.05 0.15 0.49 0.00

A 0.01 0.01 0.01 0.13 25.62

C1 2.0% 0.02 B 0.01 0.01 0.07 0.44 20.41 46.03 0.01 0.01 0.04 0.26

C or D 0.01 0.05 0.15 0.49 0.00

A 0.04 0.04 0.05 0.18 1.24

D1 9.4% 0.09 B 0.05 0.07 0.13 0.47 4.32 5.56 0.05 0.06 0.11 0.41

C or D 0.06 0.11 0.20 0.52 0.00

Basin ID Soil Type
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Grazing Yak Solar
CORE Project #: 18-082

Prepared By: DJB

TIME OF CONCENTRATION CALCULATIONS

-REFERENCE UDFCD Vol.1 Section 2.4 NRCS Conveyance factors, K   -REFERENCE UDFCD Vol.1 RUNOFF Table 6-2

SF-2 Heavy Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00

Tillage/field 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

FINAL

T(c)

DRAIN AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. USDCM

BASIN ac. ft. % min ft. % fps min. T(c) Eq . 6-5 min.

A1 86.97 0.01 148 1.3 21.7 2623 2.4 5.00 0.8 54.7 76.4 2.0% 76.4

A2 120.45 0.01 300 1.7 28.8 3149 1.7 5.00 0.7 75.0 103.8 2.0% 103.8

A3 86.87 0.01 300 3.3 22.9 3203 2.4 5.00 0.8 66.7 89.6 2.0% 89.6

A4 80.33 0.01 300 3.7 22.2 3023 2.0 5.00 0.7 72.0 94.2 2.6% 94.2

B1 3.82 0.01 240 1.0 30.1 357 2.0 5.00 0.7 8.5 38.6 2.0% 38.6

B2 5.60 0.01 300 1.5 29.9 466 3.0 5.00 0.9 8.6 38.5 2.0% 38.5

C1 46.03 0.01 300 5.2 19.8 1517 1.6 5.00 0.6 42.1 61.9 2.0% 61.9

D1 5.56 0.06 529 0.9 45.5 1189 2.5 5.00 0.8 24.8 70.3 9.4% 70.3

% IMPER- 

VIOUS

(URBANIZED BASINS)

T(c) CHECKSUB-BASIN

DATA

INITIAL / OVERLAND

TIME

TRAVEL TIME

T(t)
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Grazing Yak Solar
CORE Project #: 18-082

Prepared By: DJB

RATIONAL METHOD PEAK RUNOFF

5-YR STORM

SF-3 Rainfall Depth-Duration-Frequency (1-hr) = 1.5

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA 5yr RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 86.97 0.01 76.4 0.74 1.28 0.9

2 A2 120.45 0.01 103.8 1.01 1.03 1.0

3 A3 86.87 0.01 89.6 0.72 1.15 0.8

4 A4 80.33 0.01 94.2 0.88 1.11 1.0

5 B1 3.82 0.01 38.6 0.03 2.02 0.1

6 B2 5.60 0.01 38.5 0.04 2.02 0.1

7 C1 46.03 0.01 61.9 0.40 1.48 0.6

8 D1 5.56 0.06 70.3 0.34 1.36 0.5
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Grazing Yak Solar
CORE Project #: 18-082

Prepared By: DJB

RATIONAL METHOD PEAK RUNOFF

100-YR STORM

SF-3 Rainfall Depth-Duration-Frequency (1-hr) = 2.52

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA 100yr RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 86.97 0.25 76.4 22.16 2.16 47.8

2 A2 120.45 0.25 103.8 30.10 1.74 52.3

3 A3 86.87 0.24 89.6 21.10 1.93 40.7

4 A4 80.33 0.24 94.2 19.12 1.86 35.6

5 B1 3.82 0.27 38.6 1.03 3.39 3.5

6 B2 5.60 0.18 38.5 0.99 3.40 3.4

7 C1 46.03 0.26 61.9 12.10 2.49 30.2

8 D1 5.56 0.41 70.3 2.26 2.29 5.2

10/16/2018 Page 1 of 1
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TUVWUXYZ[\]Ŷ_\̀ZabYcZdecf̂g\YZ_ccbYZ_cZhabhiba_\Zdĉj_ZeâjkabbZg\d_lY�
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PQRSTUV PQRSWUX PQRSTUV PQRSWUX PQRSTUV PQRSWUX PQRSTUV PQRSWUX PQRSTUV PQRSWUX PQRSTUV PQRSWUX

YZ[\]̂[[

_____̀abb̂ cd\ef_gĉe[ hi jklh jkmj jkmn jkmo jkmp jkmq jkmi jkml jkml jkmm jkmm jkmh

_____r̂\stuactaav_gĉe[ lj jkqi jkqh jkqh jkip jkip jkil jkim jkwo jkwj jkwi jkwo jkwm

x̂[\v̂]y\ef

_____nzm_gdĉ_ac_f̂[[ wi jkqn jkqi jkqi jkqh jkqh jkiq jkiq jkih jkil jkwo jkih jkwi

_____nzq_gdĉ qj jkop jkom jkpj jkpi jkpw jkqo jkqo jkij jkqw jkiq jkij jkim

_____nzp_gdĉ pj jknm jkoo jkoi jkpj jkpo jkpm jkph jkql jkqp jkio jkql jkil

_____nzo_gdĉ oi jkni jkoj jkoo jkom jkpj jkpw jkpl jkqw jkqn jkin jkqw jkiw

_____n_gdĉ oj jkno jknl jkoj jkow jkol jkpq jkpi jkqq jkqj jkij jkqq jkii

{]vZ[yc\ef

_____|\sty_gĉe[ mj jkil jkwj jkih jkwp jkwp jkww jkww jklj jkwm jklo jklj jklq

_____}̂e~�_gĉe[ hj jkln jklp jklp jkli jkli jkll jklm jkmj jkmj jkmo jkmn jkmp

�ec�[_e]v_̀̂ b̂ ŷc\̂[ l jkji jkjh jkno jknh jkoj jkoh jkpj jkqj jkpq jkqw jkph jkio

�fe�scaZ]v[ np jkjl jknp jknw jkop jkoq jkpn jkpo jkqo jkpl jkqm jkqn jkiq

xe\fcaev_�ecv_gĉe[ qj jkop jkom jkpj jkpi jkpw jkqo jkqo jkij jkqw jkiq jkij jkim

�]v̂~̂fa�̂v_gĉe[

_____}\[yac\d_�fa�_g]ef�[\[��_

_____�ĉ ]̂ûfy[�_gsc\dZfyZĉ
o

jkjp jkji jkjh jknw jknl jkow jkow jkpm jkpn jkqi jkpw jkin

_____�e[yZĉz�̂ eva� j jkjo jkjq jkjm jkni jkni jkoi jkoi jkpl jkpj jkqq jkpi jkij

_____�aĉ[y j jkjo jkjq jkjm jkni jkni jkoi jkoi jkpl jkpj jkqq jkpi jkij

_____���a[̂v_xad� njj jkmh jkmh jkhj jkhj jkho jkho jkhq jkhq jkhi jkhi jkhw jkhw

_____���[\ŷ_�fa�_g]ef�[\[_��t̂]_

_____fe]vZ[̂_\[_Z]v̂�\]̂v�
qi

jkow jkpn jkpo jkpl jkpm jkqq jkqq jkin jkqm jkii jkin jkih

�yĉ ŷ[

_____�e~̂v njj jkmh jkmh jkhj jkhj jkho jkho jkhq jkhq jkhi jkhi jkhw jkhw

_____�ce~̂f mj jkil jkwj jkih jkwp jkwp jkww jkww jklj jkwm jklo jklj jklq

�c\~̂_e]v_�ef�[ njj jkmh jkmh jkhj jkhj jkho jkho jkhq jkhq jkhi jkhi jkhw jkhw

xaa�[ hj jkln jklp jklp jkli jkli jkll jklm jkmj jkmj jkmo jkmn jkmp

|e�][ j jkjo jkjq jkjm jkni jkni jkoi jkoi jkpl jkpj jkqq jkpi jkij
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Project:

Basin ID:

Depth Increment = 0.5 ft

Required Volume Calculation Top of Micropool 0.00 8.0 8.0 64 0.001

Selected BMP Type = EDB ISV 0.33 8.0 8.0 64 0.001 21 0.000

Watershed Area = 85.89 acres 0.50 8.0 8.0 64 0.001 31 0.001

Watershed Length = 3,300 ft 1.00 40.7 24.0 976 0.022 123 0.003

Watershed Slope = 0.024 ft/ft Floor 1.42 126.3 66.0 8,339 0.191 1,827 0.042

Watershed Imperviousness = 3.04% percent 1.50 128.8 67.5 8,699 0.200 2,517 0.058

Percentage Hydrologic Soil Group A = 64.8% percent Zone 1 (WQCV) 1.99 132.8 71.5 9,501 0.218 7,065 0.162

Percentage Hydrologic Soil Group B = 0.0% percent 2.00 132.8 71.5 9,501 0.218 7,065 0.162

Percentage Hydrologic Soil Groups C/D = 35.2% percent 2.50 136.9 75.6 10,351 0.238 12,126 0.278

Desired WQCV Drain Time = 40.0 hours 3.00 140.9 79.6 11,217 0.258 17,517 0.402

Location for 1-hr Rainfall Depths = User Input 3.50 144.9 83.6 12,115 0.278 23,349 0.536

Water Quality Capture Volume (WQCV) = 0.162 acre-feet 4.00 148.9 87.6 13,045 0.299 29,637 0.680

Excess Urban Runoff Volume (EURV) = 0.159 acre-feet 4.50 152.9 91.6 14,007 0.322 36,399 0.836

2-yr Runoff Volume (P1 = 1.19 in.) = 0.112 acre-feet 1.19 inches 5.00 156.9 95.6 15,001 0.344 43,650 1.002

5-yr Runoff Volume (P1 = 1.5 in.) = 0.328 acre-feet 1.50 inches 5.50 160.9 99.6 16,028 0.368 51,406 1.180

10-yr Runoff Volume (P1 = 1.75 in.) = 0.862 acre-feet 1.75 inches Zone 2 (100-year) 6.00 164.9 103.6 17,086 0.392 59,683 1.370

25-yr Runoff Volume (P1 = 2 in.) = 2.102 acre-feet 2.00 inches 6.50 168.9 107.6 18,176 0.417 68,497 1.572

50-yr Runoff Volume (P1 = 2.25 in.) = 3.254 acre-feet 2.25 inches 7.00 172.9 111.6 19,298 0.443 77,864 1.788

100-yr Runoff Volume (P1 = 2.52 in.) = 5.404 acre-feet 2.52 inches 7.50 176.9 115.6 20,452 0.470 87,800 2.016

500-yr Runoff Volume (P1 = 0 in.) = 0.000 acre-feet inches 8.00 180.9 119.6 21,638 0.497 98,321 2.257

Approximate 2-yr Detention Volume = 0.103 acre-feet 8.50 184.9 123.6 22,856 0.525 109,443 2.512

Approximate 5-yr Detention Volume = 0.313 acre-feet 9.00 188.9 127.6 24,106 0.553 121,182 2.782

Approximate 10-yr Detention Volume = 0.486 acre-feet 9.50 192.9 131.6 25,388 0.583 133,555 3.066

Approximate 25-yr Detention Volume = 0.583 acre-feet 10.00 196.9 135.6 26,702 0.613 146,576 3.365

Approximate 50-yr Detention Volume = 0.719 acre-feet 10.50 200.9 139.6 28,048 0.644 160,262 3.679

Approximate 100-yr Detention Volume = 1.368 acre-feet 11.00 204.9 143.6 29,426 0.676 174,629 4.009

11.50 208.9 147.6 30,836 0.708 189,694 4.355

Stage-Storage Calculation 12.00 212.9 151.6 32,278 0.741 205,471 4.717

Zone 1 Volume (WQCV) = 0.162 acre-feet 12.50 216.9 155.6 33,752 0.775 221,977 5.096

Zone 2 Volume (100-year - Zone 1) = 1.206 acre-feet 13.00 220.9 159.6 35,259 0.809 239,229 5.492

Select Zone 3 Storage Volume (Optional) = acre-feet 13.50 224.9 163.6 36,797 0.845 257,241 5.905

Total Detention Basin Volume = 1.368 acre-feet 14.00 228.9 167.6 38,367 0.881 276,031 6.337

Initial Surcharge Volume (ISV) = 21 ft 3̂ 14.50 232.9 171.6 39,969 0.918 295,613 6.786

Initial Surcharge Depth (ISD) = 0.33 ft 15.00 236.9 175.6 41,603 0.955 316,005 7.254

Total Available Detention Depth (Htotal) = 6.00 ft

Depth of Trickle Channel (HTC) = 0.50 ft

Slope of Trickle Channel (STC) = 0.005 ft/ft

Slopes of Main Basin Sides (Smain) = 4 H:V

Basin Length-to-Width Ratio (RL/W) = 2

Initial Surcharge Area (AISV) = 64 ft 2̂

Surcharge Volume Length (LISV) = 8.0 ft

Surcharge Volume Width (W ISV) = 8.0 ft

Depth of Basin Floor (HFLOOR) = 0.59 ft

Length of Basin Floor (LFLOOR) = 128.3 ft

Width of Basin Floor (WFLOOR) = 67.0 ft

Area of Basin Floor (AFLOOR) = 8,589 ft 2̂

Volume of Basin Floor (VFLOOR) = 1,846 ft 3̂

Depth of Main Basin (HMAIN) = 4.58 ft

Length of Main Basin (LMAIN) = 164.9 ft

Width of Main Basin (WMAIN) = 103.6 ft

Area of Main Basin (AMAIN) = 17,086 ft 2̂

Volume of Main Basin (VMAIN) = 57,697 ft 3̂

Calculated Total Basin Volume (Vtotal) = 1.368 acre-feet

Optional User Override

1-hr Precipitation

Volume 

(ft 3̂)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 
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Length 
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Optional 

Override 
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Stage - Storage

Description
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(ft)

Grazing Yak

Detention Pond

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)
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0 User Defined Stage-Area Boolean for Message

0 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

0.59                 H_FLOOR

L_FLOOR_OTHER

0.33 ISV 0.33 ISV

1.42 Floor 1.42 Floor

1.99 Zone 1 (WQCV) 1.99 Zone 1 (WQCV)

6.00 Zone 2 (100-year) 6.00 Zone 2 (100-year)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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