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SECTION 1 – INTRODUCTION AND BACKGROUND 

HydroScience Engineers, Inc. (HydroScience) was retained by Acorn Environmental (Acorn) to 
prepare a preliminary site grading plan and hydrology study for the Shiloh Resort and Casino 
Project (Project) proposed by the Koi Nation of Northern California.  

The project site is located at the southeastern corner of Shiloh Road and Old Redwood Highway 
in an unincorporated area of Sonoma County, California (see Figure 1-1). This report, and 
associated plans are intended to provide information for the environmental analysis of the Project. 

1.1 Project Description 

The study has been prepared for three development alternatives for the project site. Alternative 
A – Proposed Resort and Casino Project consists of a resort hotel and casino with event center 
and conference space, parking structure, and surface parking lots. Alternative B – Reduced 
Intensity Resort and Casino Project consists of a similar sized hotel and casino, but will not 
construct the event center or conference space.  Due to this reduced intensity, a smaller parking 
structure will be constructed accommodate the site parking demands.  The third proposed site, 
Alternative C – Proposed Non Gaming Site Project consists of a hotel, restaurant and winery with 
a visitors center. Surface parking lots will be constructed that meet the non-gaming project 
parking demands.  All three of the site alternatives will also construct a wastewater treatment 
plant in the southeasterly portion of the site. 

The proposed property is divided by Pruitt Creek in the north-south direction.  The preliminary 
grading plan will incorporate an area for storm water detention to mitigate the increase in storm 
runoff created by the development of the proposed gaming facility and site improvements.  The 
plan for the existing site is to elevate the proposed facilities a minimum of one foot above the 
floodplain to allow storm water to drain to the detention basin.  The storm water detention basins 
will attenuate the increase in peak flow created by the development. 

1.2 Existing Site Description and Topography 

The existing site encompasses approximately 68.6 acres of agricultural land consisting of grape 
vineyards and a single-family residential home.  The site is generally bounded by East Shiloh 
Road to the north, Old Redwood Highway to the west, low density residential to the south, and 
agricultural land to the east. The existing site is split into two areas that are divided by Pruitt 
Creek crossing the site in the north-south direction encompassing 5.0 acres. 

The existing topography of the site is relatively flat ranging in elevation from 135 feet to 160 feet 
and generally slopes towards Pruitt Creek that runs through the site.  With the creek flowing in 
the south-southwesterly direction (see Figure 1-2). 
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Figure 1-1: Vicinity and Project Location Map 
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Figure 1-2: Aerial Site Plan 
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1.3 Flood Insurance Rate Map (FIRM) Floodplain 

The property is in Flood Insurance Rate Map (FIRM) Panel 060375 entitled Sonoma County, 
California (Unincorporated Areas).  A Firmette has been created for the project site from the FEMA 
Map Service Center and attached as Appendix A. The Firmette shows Pruitt Creek as a 
regulatory floodway with flood risk during any storm event and depicts the following Zones: 

 Zone AE is the known base flood elevation for a 100-year storm event.   

 Zone X (non-regulated) floodway is the area of a 100-year storm event with an average flood 
depth of less than one foot.   

 Zone X are areas within a 500-year storm event.   

Alternatives A, B and C have been developed to locate all structures outside of the regulatory 
floodplain and 100-year storm event flood limits. 
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SECTION 2 – PROPOSED SITE IMPROVEMENT PLANS 

With the Pruitt Creek dividing the site, Alternative A proposes to construct a resort facility that 
includes a casino, a food court, restaurants/ service bars, a 400-room hotel and spa, 
approximately 74,000 square feet of meeting space, and a 2,800-seat event center, on the west 
side of Pruitt Creek.  On the east side of Pruitt Creek, a parking structure, parking lot, wastewater 
treatment facilities and other supporting infrastructure are proposed.  Vehicular traffic will be able 
to cross the creek via a bridge and on-site roadway used for internal circulation.  Pedestrian traffic 
will cross the creek using an aerial bridge that connects the parking structure and the casino. 
Various areas on both the east and west side of the site will remain as grape vineyards (see 
Figure 2-1). 

Alternative B would include the development of a casino, a food court, restaurants/service bars, 
and a 400-room hotel and spa on the west side of Pruitt Creek. Alternative B would not include 
the development of the approximately 74,000 square feet of meeting space and 2,800-seat event 
center. On the east side of Pruitt Creek, a parking structure, wastewater treatment facilities and 
other supporting infrastructure are proposed.  Alternative B would not include the surface parking 
lot proposed under Alternative A. Vehicular and pedestrian circulation elements remain the same 
as Alternative A.  A larger portion of the site will remain as grape vineyards as well (see Figure
2-2). 

Alternative C is a non-gaming site plan that consists of a 400-room hotel and spa, restaurant and 
a winery with visitors center on the west side of Pruitt Creek.  Parking for the non-gaming site 
plan will consist of two surface parking lots on the west side of creek.  The easterly side of the 
site will mostly remain as vineyards with only a wastewater treatment facility being constructed. 
(see Figure 2-3). 
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SECTION 3 – HYDROLOGY AND SITE GRADING 

Although not required for tribal trust lands, local jurisdictional guidelines will be used for the site 
hydrology calculations.  The Sonoma County Water Agency Flood Management Design Manual 
(FMDM) is intended to be used to guide public agencies and private entities in Sonoma County 
that are planning, designing, constructing, or maintaining waterways, channels, closed conduits, 
or culverts. It provides methods and criteria for analyzing storm drain systems and facilities that 
are necessary to convey rainfall run-off due to large storm events. 

3.1 Methodology 

The FMDM requires one of two hydrologic analysis methods for typical projects and facilities, 
depending on the size of the project/watershed area and the complexity of the situation: 

 The Incremental Rational Method (IRM) – for projects less than 200 acres (ac) with no 
detention; or 

 The Synthetic Unit Hydrograph Method (SUHM) – for all other projects 

To mitigate the impacts, the stormwater drainage system for the alternatives will be designed to 
limit the peak flow and stormwater volume from the developed site to the undeveloped peak flows. 
Storm water detention basins are being proposed to attenuate the increase in peak flow and runoff 
volumes created by the development.  Per the FMDM, SUHM shall be used as the method of 
hydrological analysis when using detention basins. 

3.2 Hydrology Parameters 

The FMDM describes the following parameters as needed for the hydrograph model and 
hydrology calculations.  These parameters are described below and summarized in Table 3-1. 

The Sonoma County FMDM SUHM methods require the 100-year probability, 24-hour duration 
storm event to be analyzed for calculating the peak design flows.  In addition, the FMDM defaults 
the intensity duration of the rainfall hyetograph is assumed to be five minutes to develop the 
model. For these calculations, time of concentration is assumed to be 30 minutes for the existing 
condition due to the length of flow of the large hydrology subareas and 15 minutes for the 
proposed condition with smaller hydrology subareas. 

The existing watershed areas of the site are divided into east and west and will be analyzed as 
an individual watershed. The area of each shed (Eastern and Western) is calculated from by the 
area outside the regulatory floodway.  A hydrology map of the existing site is provided as 
Appendix B. 

Rainfall intensities were determined by site specific data retrieved from NOAA Atlas 14 
Precipitation frequency estimates to determine storm depth, included as Appendix C. 

The site Hydrologic Soils Group for the site can be determined by FMDM Figure 3-8 Hydrologic 
Soils Group Map, included as Appendix D.  The soils group for the site has been determined to 
be Group C. 
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Curve numbers (CNs) are used to represent the proportion of direct runoff associated with a 
rainfall event as a function of land cover and soil characteristics.  USDA Technical Release 55 – 
Urban Hydrology Tables 2-2a through 2-2d using Soil Group C was used to determine the pre-
development and post-development CN’s, refer to Appendix E. A summary of the hydrologic 
parameters is provided in Table 3-1. 

Table 3-1: Hydrologic Model Parameters 

Parameter Value 

Annual Storm Probability 100 Year Storm (1% Probability) 

Intensity Duration 5 Minutes 

Time of Concentration 30 minutes (Existing) 
15 minutes (Proposed) 

Storm Duration 24-Hour Storm Event 

Watershed Areas 31.76 Ac (East) 
36.22 Ac (West) 
3.99 (Floodway) 

Storm Depth (NOAA Point Precipitation Frequency 
Data) 

0.327 inches/hour 

Watershed Loss Curve Numbers (CN) 85 (Existing) 
Varies (Proposed) (Appendix E) 

3.3 Existing Hydrology 

The hydrology model and calculations were based on Type IA rainfall distribution pursuant to 
FMDM standards. The hydrographs for the existing site conditions have been provided as 
Appendix F. 

The hydrology results of the Eastern and Western sheds are provided in Table 3-2 below. It 
should be noted that additional runoff volume for the Zone X’ ponding has been added to the 
hydrologic volume. 

Table 3-2: Existing Hydrology 

Drainage Shed Peak Flow Rate 
(cfs) 

Runoff Volume 
(cu. ft) 

Western Shed 47.18 754,274 

Western Flood Zone X’ n/a 155,831 

Eastern Shed 42.87 684,501 

Eastern Flood Zone X’ n/a 91,701 

Total 90.05 1,686,307 

www.hydroscience.com 

https://www.hydroscience.com/


 

 

  

 
 

   

 
 

 
 
 

 

 
 
 
 

 

 
  

 

 

 
  

  

  

 

 

  

KOI Nation Resort and Casino Project 
Grading and Hydrology Report 
February 2023 
Page 3-3 

3.4 Conceptual Grading and Stormwater Pollution Prevention 

The biggest concern to the site grading and drainage is the presence of the Pruitt Creek floodplain. 
To minimize cut/fill quantities and maintain a balanced earthwork site, while providing adequate 
protection from the floodplain, building finish floors were chosen approximately 1’-2’ above 
existing 500-year floodplain elevations adjacent the creek.  These range from 142.00’ for the 
conference center, 144.00’ for the casino and parking structure, and 146.00’ for the Hotel. 
Although some vineyard areas will remain undisturbed, the roadway adjacent vineyards are 
intended as decorative landscape areas.  These areas are to be graded with slopes not to exceed 
4:1. Parking lot and roadways are to be designed between 1% and 5% slope.  The site grading 
design has an overall earthwork volume estimated to be 115,000 CY. The grading concept 
accomplishes a near balanced site with less than 10,000 CY of fill required to be imported from 
off-site sources to develop the site.  Cut areas include the wastewater treatment plant and 
foundations of the structures.  Fill will primarily be placed on the southwesterly portion of the site 
near the floodplain.  

It should be noted in this report, the wastewater treatment plant is assumed to construct an on-
site storage tank for recycled water storage.  In the event, an on-site reservoir is used for recycled 
water storage in lieu of a tank, the excavations volumes from the different sized reservoirs that 
would be required for Alternative A, B and C would create a fill scenario.  The additional fill would 
be used throughout westerly side of the creek. In this scenario, the site would have balanced 
earthwork volumes, therefore no import and or export of soils would be required. 

On the easterly side of the creek, the grading design will convey the stormwater from the vineyard 
areas, the parking structure and surface parking lot towards the roadway to a drainage system. 
The easterly drainage system will convey the runoff to a grassy bioswale prior to discharge to 
Pruitt Creek. The wastewater treatment plant will be graded to contain stormwater runoff within 
the treatment plant.  Runoff in this area will be captured and used in the wastewater treatment 
plant processing. 

On the westerly side of the creek, stormwater will be conveyed towards the decorative bioswale 
and then routed to a detention basin prior to discharging to the creek.  Roof drains for the buildings 
will be connected to the storm drain system and conveyed to a bioswale adjacent to the creek. 
While the service area located behind the casino will drain into a bioswale within the floodplain. 
This particular bioswale shall be designed with an elevation at or above the floodplain elevation 
to allow for treatment of pollutants from the roof drains and service yard during a storm event.   

Stormwater pollution will be primarily mitigated using drainage bioswales and a detention basin. 
The bioswales will be sized per Sonoma County LID requirements for pollutant reduction.  Storm 
drain outfalls to the creek will be designed with rock slope protection to mitigate erosion. 
Additional erosion and sediment control best management practices will also be prescribed by a 
stormwater pollution prevention plan, that will be prepared for the project in compliance with the 
National Pollutant Discharge Elimination System (NPDES) Construction General Permit. 
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3.5 Proposed Hydrology 

The analysis below focuses on the impacts associated with Alternative A.  Table 3-3 is a 
comparison of impervious areas of the various site alternatives.  With the largest impervious area, 
Alternative A will have the most significant impact to grading and hydrology.  To be conservative, 
results of this analysis can also be applied to Alternative B and Alternative C due having less 
impervious area and thus generating less runoff. 

Table 3-3: Site Impervious Areas 

Site Feature 
Impervious Area (S.F.) 

Alternative A Alternative B Alternative C 

Hotel 134,248 134,248 151,897 

Casino/Entertainment 420,675 310,475 

Parking Structure 308,758 233,573 

Winery & Misc. Facilities 34,940 

WWTP 163,337 163,337 163,337 

Parking Lot 183,090 159,967 

Roadway 281,337 287,375 95,345 

Service Area 55,550 55,550 25,231 

Total Impervious Area 1,546,995 1,175,558 630,717 

The proposed grading for the Western shed will have three different sub-area watersheds with 
differing locations discharging stormwater to the creek.  The largest shed, Sub Area A, will collect 
runoff from vineyards, roadways, and building roof drainage and convey the flows to the water 
feature in the front entrance of the casino, that will act as a decorative bioswale. For analysis, 
multiple subdrainage areas were routed in the model to create a single output hydrograph for the 
various sub areas. 

Sub Area B will collect runoff from roof drainage and some landscape/vineyards into a direct 
discharge into the creek.  Additional runoff volume from flood Zone X’ will be added to Sub Area(s) 
A and B, respectively.  Sub Area C will also collect runoff from roof drainage and the loading dock 
area and convey the flows through a bioswale and then discharge into the creek. 

The Easterly shed will have four different sub-area watersheds.  Three watersheds, Sub Area D, 
E, and F will convey all drainage runoff from the parking, roadways, and landscape areas into 
bioswales and then discharged into the creek.  Sub Area E and F will also have additional runoff 
volume from flood Zone X’. 

The Wastewater Treatment Plant (WWTP) area is the fourth sub area of the Easterly shed. Due 
to potential for sanitary sewer spill contamination of potential overflows, runoff in this area will be 
captured and conveyed to the WWTP disposal system, thus mitigating stormwater flow from the 
Eastern shed. 

A hydrology map of the proposed site plan is provided as Appendix G. Proposed site 
hydrographs, Appendix H, were modeled for the sub areas as described above and results are 
provided in Table 3-4: Proposed Hydrology Alternative A 
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below. 

Table 3-4: Proposed Hydrology Alternative A 

Drainage Shed Peak Flow Rate 
(cfs) 

Runoff Volume 
(cu ft) 

Western Shed Sub Area A 40.81 571,089 

Western Shed Sub Area A (Zone 
X’) 

n/a 32,105 

Western Shed Sub Area B 13.91 195,223 

Western Shed Sub Area B (Zone 
X’) 

n/a 123,700 

Western Shed Sub Area C 5.63 78,974 

Eastern Shed Sub Area D 43.74 620,202 

Eastern Shed Sub Area E 3.73 53,863 

Eastern Shed Sub Area E (Zone X’) n/a 78,800 

Eastern Shed Sub Area F 0.25 3,544 

Eastern Shed Sub Area F (Zone X’) n/a 12,901 

Eastern Shed Sub Area WWTP 8.27 117,875 

Total 116.34 1,888,274 

3.6 Peak Flow Mitigation 

To mitigate the impacts of the proposed improvements, storm drain improvements will be 
designed to limit the flow to the creek to pre-developed conditions.  The pre- and post-
development flow rates and volumes are summarized in Table 3-5: Pre and Post Development 
Flows 

below. 

Table 3-5: Pre and Post Development Flows 

Description Peak Flow Rate 
(cfs) 

Runoff Volume 
(cu ft) 

Pre-Development Flows 90.05 1,686,307 

Post Development Flows 116.34 1,888,274 

Site Mitigation Required 26.29 201,967 

As stated above, the WWTP will provide some mitigation for the Easterly shed by capturing all 
runoff in the area within the WWTP site area.  For the Westerly shed, Detention Basin A will need 
to reduce peak flow by 18.02 cfs and have a minimum storage capacity of 84,092 cu ft.  This will 
be achieved by using an outlet pipe sized to attenuate the Sub Area A hydrograph peak flow from 
40.81 cfs to 22.79 cfs. 

Attenuation of the Sub Area A hydrograph with a detention basin can be analyzed in the model to 
reduce the peak flow rate to produce an outfall hydrograph for peak flow rate mitigation, included 
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as Appendix I. Further analysis of the volume differential in hydrographs shows the basin storage 
volume needs to be a minimum of 103,975 cu ft, larger than what is required for the overall site 
mitigation. The model produces a pond depth versus outlet orifice sizing to achieve the time-lag 
and drawdown times required for mitigation, refer to Appendix J. Basin A is proposed to be five 
feet (5 ft) in depth, with a storage capacity of 103,975 cu ft.  Based on the model, the basin will 
require a 21-inch outlet pipe to mitigate the peak flow. 

Table 3-6: Proposed Mitigation 

Drainage Shed Mitigation Reduction in Peak Flow Rate 
(cfs) 

Mitigation Volume 
(cu ft) 

Eastern Shed Sub Area WWTP (Capture) 8.27 117,875 

Western Shed Sub Area A (Basin A) 18.02 103,975 

Mitigation 26.29 221,850 

3.7 Summary 

The proposed drainage plan for each of the alternatives includes various storm drain 
improvements consisting of a decorative swale, catch basins with underground storm drain pipe, 
building roof drains, and a detention basin (Basin A).  The proposed development of the 
alternatives increases runoff and peak flow rates.  This will be mitigated by capture of flow by the 
WWTP and temporary storage in the detention basin that will limit the peak flow.  Detention basin 
sizing and outlet piping will meter the flow into the creek to pre-development levels. 
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õ%��� 

�o%���

�%n�

%̃n�

�%n�

�%n�

� %n�

�%°�l 

%̃°�l 

%°�l 

&%°�l 

o%°�l 

�o%°�l 
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t†v†~xy†v†{x|t†v†{xy†v†xw|t†v†xwy†v†wz|t†v†}xy†v†�{|t†v†w{y†vu†u|t†v†�†y†vu~|t†v†�xy†vuz}|t†v†•†y†vu~•|t†v†•{y†vux�|t†v†•wy†vuw~| 
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t†v†uy†v†u{|t†v†u{y†v†uw|t†v†uwy†v†zz|t†v†z†y†v†zx|t†v†zzy†v†~†|t†v†z{y†v†~~|t†v†zxy†v†~w|t†v†z}y†v†{†|t†v†zwy†v†{x|t†v†zwy†v†{•| 

u�E.0/F8FJ7JF,C�\.0‡-0C/U�tEY|�0+JFM7J0+�FC�JHF+�J7RO0�7.0�R7+0S�,C�\.0‡-0C/U�7C7OU+F+�,\�87.JF7O�S-.7JF,C�+0.F0+�tEI3|v 

a-MR0.+�FC�87.0CJH0+F+�7.0�EY�0+JFM7J0+�7J�O,̂ 0.�7CS�-880.�R,-CS+�,\�JH0�•†…�/,C\FS0C/0�FCJ0.T7Ov�WH0�8.,R7ROFJU�JH7J�8.0/F8FJ7JF,C�\.0‡-0C/U�0+JFM7J0+�t\,.�7 
QFT0C�S-.7JF,C�7CS�7T0.7Q0�.0/-.0C/0�FCJ0.T7O|�̂FO�R0�Q.07J0.�JH7C�JH0�-880.�R,-CS�t,.�O0+�JH7C�JH0�O,̂ 0.�R,-CS|�F+�x…v�2+JFM7J0+�7J�-880.�R,-CS+�7.0�C,J 
/H0/X0S�7Q7FC+J�8.,R7RO0�M7—FM-M�8.0/F8FJ7JF,C�tE6E|�0+JFM7J0+�7CS�M7U�R0�HFQH0.�JH7C�/-.0CJOU�T7OFS�E6E�T7O-0+v 

EO07+0�.0\0.�J,�abcc�cJO7+�u{�S,/-M0CJ�\,.�M,.0�FC\,.M7JF,Cv 

]7/X�J,�W,8 

;?�$��jn���� 

https://www.hydroscience.com/


	


�� � �

� �

� � �

  

 

� �

���������� 

������� 

��� ����������� 

� 

˘ �̌��� ��������� 

ˆ 

˙ 
˝̨� 

°�� 

ˆ 

˙ 
˜ ̨� 

! �� 



	 �

	 �	



 
 
 

 

 





�





�

����������� � 

; 

< 
=>>? 

@> 

��������������� 

; 

< 
=>>? 

@> 

���������� 

����̆ ��̌�̂˘̇���̋�̨�̂ ˆ̆ �̌̆� 
°��̃�̇��!�̆�̇ �̃��̇"�#�̂�$�%̆ˇ̃��#"̂ ˜̇̃$�̌��̃�̇� 

°��̃�̇��& �̆�%̆ �̌�̆ '̌̃�̆� 
°��̃�̇��&��̆̌�̨˘̇�̆̌� 
()*+�,�$��& $̆��-̃.%/�0� 
�̃'̆ �̌��̌˜̇.1�2��*34(3� 

56̆$�̃�̇$78�-��̨ 956̆$�̃�̇$: �̇��9.�'� 

�̃$��̃̂ ˘̌� 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

www.hydroscience.com 

https://www.hydroscience.com/


 

 

 
APPENDIX D 

Acorn Environmental 
Grading & Hydrology Report 

Sonoma County Hydrologic Soils Group Map 

www.hydroscience.com 

https://www.hydroscience.com/


 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

www.hydroscience.com 

https://www.hydroscience.com/


	


 ��

	




�	�

	 �

 

�

�

� �

�
=

~ —–
— ~

����

l

!"#"$%&"'#()*%(+,-.+#/) }��•̋†‡…‡ ƒ–…⁄̋  
‹–›−…̋†‡…‰‡„̋}†‹†“ 

���� �� 

lnl ˘̌ˆ̇˝̨̋° 

llo 

����� 
�� � 

lm 

���� ���� 

lnl 

������� 
��� 

llo 

������ 

˘̌ˆ̇˝̋° 

��� � 

lo 

lnl 

zs{|r uvwrxy 

rsts uvwrxy 

˘̌ˆ̇˝̃̋° 

lm 

���� � 

lml 

pq 

���� � 
�� ��> 

EFGHIJ 
KLFH 

A%/BCB/ 

_̂̀abcbdef̋gbech̋iabjk 

K U N E 

MNOK̋PJQQR̋NQSGLQJ̋TQSF̋UQVSRHLW MGLFH\]̋HSR̋NZHSSFJ] 

:�� ��̋;< 

�>������? 

��� @ �� � 

D/+%# XIYZ[HW OHGFL̋UQRIF] 
0 1 2 3 4 

56789 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

www.hydroscience.com 

https://www.hydroscience.com/


 

 

 
APPENDIX E 

Acorn Environmental 
Grading & Hydrology Report 

TR-55 Table 2-2a through 2-2d: Curve Numbers 

www.hydroscience.com 

https://www.hydroscience.com/


 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

www.hydroscience.com 

https://www.hydroscience.com/


	



�
�



�
�

 

�
�

	
	




	

��
�

�

	

	
�
	
��
�


	�

�


	
 
	

	
	
	 

	 
	
 
	

	 
	

	 
	
	

	 
	

	 
	
	
	

	 
	

	 
	
	

	
	

	
	

	
	
 

 
	

	
	 	 

	
	

	
 

	
	
 

	
 

	
	
 

	
	
 

	
	

	
	

	
	

 
	

	
	

		

 
	

	
 

	
	

	
	

	
	
	
	
 
	

	
	

	
 

	
	

	
  
	
	

	
 
	
	

	
	

	
 
	
	
	

	
	
 
	
 
	
 

	
 
	
 

��
�


	
	
�

	
	 	

	
	
	

	

	
	

	
	

	
	 

	

	
	

	
	

	
 

	
	 

	
	
	
	

	
	
 
	

	
	

	
	

	
	

	
	 

	
	

	
	
	
	

	
	

	

 
	 

 
	
	
	

	
	

	
	

	
	
	
	
	
	

	
	
	 

	
	
	

	
 
	

	
 	
 

	
	
	

	 
	
	 

	
	
	 

	
	

	
	
	

	
	
	

	
	

	
	

	
	

	
	
	 

	
	

	 
	
	

	
 

 
	

	
	
	

	
	

 
	

	
	 

	
	

	
	
	
	

	
	
	

	
	
 

	
	
	
	
	

	
	
	
	

	
	

	
	

	
	
	

	
	
	

	
 	
 

	
	
	
	
	
	

	
	

	
	

	
	
	 

 
	

	
	 

	
	

	
	
	

	
	
	

	
	

	
	

	
 

	
	
	

	
	
	

	
		

	

<

'

/

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

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

��
��
��
��
��

��
��
��
��
��
��

�

°
...
...
...
...
...
...
...
...
...
...
...
...
...
..

°
...
...
...
...
...
...
...
...
...
...
...

°
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
..

...
...
...
...
...
...
..

<
;

%

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

°
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
..

;

°
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

<
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.

<

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

<

)
°

"

°

˝

�
�
�
�
��
��
 

3
4
�5
6
�
�5
7
8
�9
:
7
;
<
 

�
�̆
$̂
%̆
&
'�
�
�
'�
&
(�
�
 

)
*+
&̂
�,
-̇
*̌
'̌
.
-
�/̌
*�
�
0
&
'�
1
&
2�
*(
$
�̇
(
 

�
B

=
�
>
?�
�
@
�

�̃
ˆ̌
/�̆̃
*A
�
�̂̃
0
+
�
*(
�/̌
*�̃
*+
&̂
�&
*�
&
(�

C̃
*A
�
�̂̃
0
+
�
*(
�/̌
*
 

�
�Č
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Ṙ
�R̆
+̆
�̌̂
1
F
3̆̋
�0̂
+�
'
+̆
'
)�
R
&3
%
��
�
[
�R̂
ˆ̋
)�
'̇
�̋�
�
[
�/
+'
)�
F
'
)3
+̆
$�̌̂
C̆
+°
�f
3%̆
+�̌̂
1
,
&̇
'
3&̂̇
)�̂
0�̌̂
˙̋
&3
&̂̇
)�
1
'
.
�,̆
�̌̂
1
F
3̆̋
 

0+̂
1
�3
%̆
�E
d
e)
�0̂
+�
R̂
ˆ̋
)�
'̇
�̋F
'
)3
+̆
°
 

#
 
�V
W
XY
M̂
+̆
)3
�(
&
3̆
+�
�)
1
'
(�
3+
)̆�
�'̇
�̋,
+
)%
�'
+̆
�̋̆
)3
+̂
.̆
�̋,
.
�%̆
'
C
.
�/
+'
L&̇
/
�̂
+�
+̆
/
('
+�
,
+̇
&̇
/
°
 

�\
]̂
XY
2
ˆ̂
)̋�
'
+̆
�/
+'
L̆
�̋,
 3�̇̂
3�
,
 +̇
˘̋
��
'̇
�̋)̂
1̆
�0̂
+̆
)3
�(
&
3̆
+�̌̂
C̆
+)
�3
%̆
�)̂
&(
°
 

�_
 Ẁ
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 05 / 9 / 2022 

Hyd. No. 1 
KOI Nation East Shed (Existing) 

Hydrograph type = SCS Runoff Peak discharge = 42.87 cfs 
Storm frequency =  100 yrs Time to peak = 8.17 hrs 
Time interval = 5 min Hyd. volume = 684,501 cuft 
Drainage area = 29.660 ac Curve number = 85 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 30.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

KOI Nation East Shed (Existing)
Q (cfs) Q (cfs)Hyd. No. 1 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Wednesday, 06 / 15 / 2022 

Hyd. No. 1 
KOI Nation West Shed (Existing) 

Hydrograph type = SCS Runoff Peak discharge = 47.18 cfs 
Storm frequency =  100 yrs Time to peak = 8.17 hrs 
Time interval = 5 min Hyd. volume = 753,274 cuft 
Drainage area = 32.640 ac Curve number = 85 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 30.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

KOI Nation West Shed (Existing)
Q (cfs) Q (cfs)Hyd. No. 1 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 1 
Sub Area A 

Hydrograph type = SCS Runoff Peak discharge = 40.84 cfs 
Storm frequency =  100 yrs Time to peak = 7.98 hrs 
Time interval = 1 min Hyd. volume = 571,089 cuft 
Drainage area = 25.040 ac Curve number = 86 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 15.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area A 
Q (cfs) Q (cfs)Hyd. No. 1 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 2 
Sub Area B 

Hydrograph type = SCS Runoff Peak discharge = 13.91 cfs 
Storm frequency =  100 yrs Time to peak = 7.97 hrs 
Time interval = 1 min Hyd. volume = 195,223 cuft 
Drainage area = 7.960 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 15.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area B 
Q (cfs) Q (cfs)Hyd. No. 2 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 3 
Sub Area C 

Hydrograph type = SCS Runoff Peak discharge = 5.629 cfs 
Storm frequency =  100 yrs Time to peak = 7.97 hrs 
Time interval = 1 min Hyd. volume = 78,972 cuft 
Drainage area = 3.220 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 15.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area C 
Q (cfs) Q (cfs)Hyd. No. 3 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 2 
Sub Area D 

Hydrograph type = SCS Runoff Peak discharge = 43.74 cfs 
Storm frequency =  100 yrs Time to peak = 7.97 hrs 
Time interval = 1 min Hyd. volume = 620,202 cuft 
Drainage area = 24.020 ac Curve number = 93 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 15.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area D 
Q (cfs) Q (cfs)Hyd. No. 2 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 3 
Sub Area E 

Hydrograph type = SCS Runoff Peak discharge = 3.731 cfs 
Storm frequency =  100 yrs Time to peak = 7.97 hrs 
Time interval = 1 min Hyd. volume = 53,863 cuft 
Drainage area = 3.040 ac Curve number = 74 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 10.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area E 
Q (cfs) Q (cfs)Hyd. No. 3 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 4 
Sub Area F 

Hydrograph type = SCS Runoff Peak discharge = 0.245 cfs 
Storm frequency =  100 yrs Time to peak = 7.97 hrs 
Time interval = 1 min Hyd. volume = 3,544 cuft 
Drainage area = 0.200 ac Curve number = 74 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 10.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

Sub Area F 
Q (cfs) Q (cfs)Hyd. No. 4 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 06 / 16 / 2022 

Hyd. No. 1 
WWTP 

Hydrograph type = SCS Runoff Peak discharge = 8.268 cfs 
Storm frequency =  100 yrs Time to peak = 7.95 hrs 
Time interval = 1 min Hyd. volume = 117,875 cuft 
Drainage area = 4.490 ac Curve number = 94 
Basin Slope = 0.0 % Hydraulic length =  0 ft 
Tc method = User Time of conc. (Tc) = 15.00 min 
Total precip. = 7.95 in Distribution = Type IA 
Storm duration = 24 hrs Shape factor = 484 

WWTP 
Q (cfs) Q (cfs)Hyd. No. 1 -- 100 Year 
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Hydrology Report 
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 16 2022 

Proposed West - Peak Flow Rate Mitigation 

Hydrograph type = SCS Peak discharge (cfs) = 40.84 
Storm frequency (yrs) = 100 Time interval (min) =  1 
Drainage area (ac) = 25.040 Curve number (CN) = 86 
Basin Slope (%) =  n/a Hydraulic length (ft) = n/a 
Tc method = User Time of conc. (min) = 15 
Total precip. (in) = 7.95 Storm Distribution = Type IA 
Storm duration (hrs) = 24 Shape factor = 484 

Hydrograph Volume = 571,089 (cuft); 13.110 (acft) 

Runoff Hydrograph 

Q (cfs) 100-yr frequency Q (cfs) 
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Hydrology Report 
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 21 2022 

Proposed West - Peak Flow Rate Mitigation 

Hydrograph type = SCS Peak discharge (cfs) = 40.84 
Storm frequency (yrs) = 100 Time interval (min) =  1 
Drainage area (ac) = 25.040 Curve number (CN) = 86 
Basin Slope (%) =  n/a Hydraulic length (ft) = n/a 
Tc method = User Time of conc. (min) = 15 
Total precip. (in) = 7.95 Storm Distribution = Type IA 
Storm duration (hrs) = 24 Shape factor = 484 

Hydrograph Volume = 571,089 (cuft); 13.110 (acft) 

Pond Depth vs Orifice Diameter 
Pond Depth (ft) Drawdown (hrs) 
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