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GRADING & DRAINAGE EXISTING CONDITIONS 
The subject property is a 160-acre undeveloped property comprising of four parcels. The 160-acre 
property has general elevations of 800-ft in the northeast corner of the property to 130-ft at the southern 
end of the property. The property generally grades at 13% across the property from north to south, with 
several mounds and hills throughout the property that divert existing runoff to earthen channels. There 
are two existing earthen channels that run through the property, as denoted with alluvium soil in the 
Geotechnical Report. These channels both run from northeast to southwest, across the midpoint of the 
existing property. These channels convey existing runoff from the subject property, as well as a portion 
of the neighboring property to the east that drains towards the subject property. The channels eventually 
outfall to an existing wetland on the adjacent parcels. This wetland has been mapped and is denoted 
in Exhibit A. 

PROPOSED GRADING 
Kimley-Horn has evaluated grading solutions for alternatives A, B, and C. The proposed grading aims 
to balance the overall earthwork onsite while matching the natural grade, where possible. Grading 
schemes are designed such that all internal roadway flooding is prevented during a 10-year storm and 
all flooding from the 100-year storm can be managed before the elevation of habitable structures. All 
three proposed alternatives will require fill for building foundations. There are four existing landslides 
on the subject property. The northernmost landslide is referred to as the Hunter Hill landslide and the 
central landslide is referred to as the Eastern Landslide Complex. Additionally, there are two smaller 
unnamed landslides on the property. Proposed grading activities will avoid excavation into the landslide 
and setbacks or will provide mitigation measures required when excavation into the setback is required. 
To balance earthwork onsite, soils will be excavated from specified areas to provide fill material to the 
rest of the proposed project. The intent of the onsite excavation is to avoid importing offsite earthwork 
where possible. The proposed grading schemes of each of the alternatives are detailed below. 

Alternative A – Proposed Project 
The proposed finished floor elevations (FFEs) of the gaming facility were determined by matching the 
existing grade at the north end of the building. The north end of the building is required to match the 
existing surface elevation to avoid excavating within the existing Eastern Landslide Complex and a 150’ 
landslide setback. The roadway proposed northeast of the building has been designed within the 150’ 
setback but remains outside the 100’ landslide setback. This roadway has been designed 5’-40’ above 
existing elevation to add earthwork fill within the landslide setback area. The addition of this fill is to aid 
in the stabilization of the landslide toe. 

The proposed building entrance elevation is set at 266’ on the eastern side of the gaming facility. The 
FFE of the floors above and below the main entrance floor were determined based on required floor 
heights. The proposed gaming facility is to be built above the existing surface elevations, requiring 
geotechnically approved fill to be brought underneath the building. A proposed utility area, comprising 
of a water treatment plant, wastewater treatment plant, and two water storage tanks, is located south 
of the proposed casino building. The elevations of these utility equipment pads have been set below 
the adjacent roadway, to provide an excavation area that will provide fill material for the rest of the site 
and will set the equipment pads lower than surrounding areas for visual screening. West of the 
proposed gaming facility and utility area is an existing 100’ PG&E powerline easement. Proposed 
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Kimley>>>Horn 
grading activities are to be performed outside of the existing easement everywhere except along the 
western side of the casino building. In this area, a proposed roadway will provide access to the existing 
power pole, which will remain at its existing elevation. The limit of grading lines shown on Exhibit B 
denote the edge of the proposed grading activities. 

The southern access road, which leads to the site egress point to the east, slopes down at 8% to match 
existing elevation and reduce the need for fill material. The northern road, which leads to the tribal 
housing, rises at an average of 12%. The proposed grading for this road and tribal housing remains 
outside of the unnamed landslide to the north. 

The tribal housing and tribal administration building are located within a large, steep existing slope. The 
FFEs of the proposed housing and administration buildings are to be set at or below existing elevations. 
This will provide minor cut into the Hunter Hill landslide crest, which will help stabilize the landslide. A 
remedial grading solution may be appropriate in this area to include the removal of landslide deposits 
and construction of a keyway and benched fills to provide stability for the propose housing development. 
See geotechnical report for additional information. 

Four major site retaining walls are proposed on the site. One is at the northernmost end of the project 
at the tribal housing area. This wall is proposed to be +/- 30’ high. The second is near the existing offsite 
water tower. This wall is proposed to be +/- 16’ high. This wall is not in conflict with the existing water 
tower and the water tower does not pose additional loading on the proposed wall. The final two walls 
are proposed at the utility yard area. This is to keep the utility yard lower in elevation on the site, both 
to create additional excavation and provide visual screening from other areas on site. This results in 
one 30’ max wall along the onsite roadway and one 65’ max wall along the PG&E easement. It is 
understood that the 65’ wall may require additional soil tiebacks to stabilize a wall of this height. The 
wall is proposed 10’-15’ horizontally away from PG&E easement to ensure the tiebacks will encroach 
into the PG&E easement as little as possible. It is understood that these tiebacks will be allowed to be 
underground within the PG&E easement, as they will not alter the existing elevations within the 
easement and will not undermine the stability of the existing power pole in the area. 

The proposed surface elevations of the gaming facility, housing and the roadways result in a 
total of roughly 655,000 cubic yards (CY) of required fill. The proposed development creates an overall 
504,000 cubic yards (CY) of cut material, which will be reused on site as fill material. Therefore, the 
total net earthwork volume is roughly 151,000 cubic yards (CY) of imported fill material for the project. 

Major excavation areas onsite include the tribal housing and administration area, as well as the 
wastewater utility yard. The excavation material provided from these areas will be reused as fill 
underneath the proposed casino gaming facility, as well as on top of the Eastern Landslide complex for 
added landslide stability. The required over-excavation volume for all proposed buildings is taken into 
account per the Geotechnical report. The total cut volume of the site includes 3’ of cut per building 
footprint area. The total over-excavation volume for this Alternative is 63,000 cubic yards (CY). 
Additionally, the remedial grading required to remove the Hunter Hill landslide deposits and replace 
with building fill for the housing development has been included in the overall earthwork volumes above, 
and on Exhibit B. 
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Alternative B – Reduced Intensity Alternative 
The grading scheme for Alternative B is the same as Alternative A for a majority of the site. The only 
difference is the removal of the tribal housing and administration buildings at the north end of the site. 

The proposed finished floor elevations (FFEs) of the gaming facility were determined by matching the 
existing grade at the north end of the building. The north end of the building is required to match the 
existing surface elevation to avoid excavating within the existing Eastern Landslide Complex and a 150’ 
landslide setback. The roadway proposed northeast of the building has been designed within the 150’ 
setback but remains outside the 100’ landslide setback. This roadway has been designed 5’-40’ above 
existing elevation to add earthwork fill within the landslide setback area. The addition of this fill is to aid 
in the stabilization of the landslide toe. 

The proposed building entrance elevation is set at 266’ on the eastern side of the gaming facility. The 
FFE of the floors above and below the main entrance floor were determined based on required floor 
heights. The proposed gaming facility is to be built above the existing surface elevations, requiring 
geotechnically approved fill to be brought underneath the building. A proposed utility area, comprising 
of a water treatment plant, wastewater treatment plant, and two water storage tanks, is located south 
of the proposed casino building. The elevations of these utility equipment pads have been set below 
the adjacent roadway, to provide an excavation area that will provide fill material for the rest of the site 
and will set the equipment pads lower than surrounding areas for visual screening. West of the 
proposed gaming facility and utility area is an existing 100’ PG&E powerline easement. Proposed 
grading activities are to be performed outside of the existing easement everywhere except along the 
western side of the casino building. In this area, a proposed roadway will provide access to the existing 
power pole, which will remain at its existing elevation. The southern access road, which leads to the 
site egress point to the east, slopes down at 8% to match existing elevation and reduce the need for fill 
material. The limit of grading lines shown on Exhibit C denote the edge of the proposed grading 
activities. 

Three major site retaining walls are proposed on the site. One is near the existing offsite water tower. 
This wall is proposed to be +/- 16’ high. This wall is not in conflict with the existing water tower and 
the water tower does not pose additional loading on the proposed wall. The final two walls are 
proposed at the utility yard area. This is to keep the utility yard lower in elevation on the site, both to 
create additional excavation and provide visual screening from other areas on site. This results in one 
30’ max wall along the onsite roadway and one 65’ max wall along the PG&E easement. It is 
understood that the 65’ wall may require additional soil tiebacks to stabilize a wall of this height. The 
wall is proposed 10’-15’ horizontally away from PG&E easement to ensure the tiebacks will encroach 
into the PG&E easement as little as possible. It is understood that these tiebacks will be allowed to be 
underground within the PG&E easement, as they will not alter the existing elevations within the 
easement and will not undermine the stability of the existing power pole in the area. 

The proposed surface elevations of the gaming facility, utility yard and the roadways result in a 
total of roughly 624,000 cubic yards (CY) of required fill. The proposed development creates an overall 
481,000 cubic yards (CY) of cut material, which will be reused on site as fill material. Therefore, the 
total net earthwork volume is roughly 143,000 cubic yards (CY) of imported fill material for the project. 
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Kimley>>>Horn 
A major excavation area onsite is the wastewater utility yard. The excavation material provided from 
this area will be reused as fill underneath the proposed casino gaming facility, as well as on top of the 
Eastern Landslide complex for added landslide stability. The required over-excavation volume for all 
proposed buildings is taken into account per the Geotechnical report. The total cut volume of the site 
includes 3’ of cut per building footprint area. The total over-excavation volume for this Alternative is 
48,800 cubic yards (CY). 

Alternative C – Non-Gaming Alternative 
Alternative C consists of proposed commercial, housing, hotel, and administrative buildings as well as 
a utility pad area. In general, the tribal housing is proposed on the north end of the site, the tribal admin 
buildings are proposed in the center of the site, and hotel and commercial buildings are proposed 
towards the south end of the site. The utility area, comprising of a water treatment plant, wastewater 
treatment plant, and two water storage tanks, is located on the east side of the site adjacent to the 
access road going east along Columbus Parkway. The FFEs of the tribal housing were set to closely 
match the existing surface elevations. The foundations are proposed on and near existing 10-30% 
sloped hillsides. The proposed flat foundations will require the addition of retaining walls throughout the 
site. The northernmost housing units will require a 50’ retaining wall located 15’ away from adjacent 
houses. The easternmost housing units will require 10’ and 30’ retaining walls located 15’ away from 
adjacent houses. 

The proposed housing units nearest to the existing water tank are located at the highest viable elevation 
to reduce lateral force exerted on the development from the existing water tank and associated 
structures. The houses are then proposed to be tiered down the existing 30% slope, which requires the 
addition of 10’-30’ retaining walls. 

The tribal administration buildings are located at the base of the existing slopes and are proposed at 
elevations near the existing surface elevations. The 20’ retaining wall north of the tribal administration 
buildings is required due to the adjacent housing units being located 20’ above the administrating 
buildings on the existing slope. 

The proposed hotel buildings are located on top of a naturally occurring slope. The FFEs of the hotel 
buildings are at the existing surface elevations. Fill material will be required to flatten the slope and 
provide compliant building pads and surface parking lots. The fill material will be composed of soils 
excavated onsite. The southernmost commercials buildings adjacent to the hotel parcels are located at 
the toe of the same slope and will also require relocation of existing onsite soils as fill material. Grading 
activities are to avoid the landslide areas outlined by the geotechnical engineer of record and the 100’ 
existing PG&E powerline easement. The grading scheme outlined above is shown on Exhibit D. 

The proposed buildings and roadways result in a total of roughly 42,000 cubic yards (CY) of required 
cut. The northern path of the proposed entry road has been designed within the 200’ landslide setback. 
This roadway has been designed 5’-10’ above existing elevation to add earthwork fill within the landslide 
setback area. The addition of this fill is to aid in the stabilization of the landslide toe. The required over-
excavation volume for all proposed buildings is taken into account per the Geotechnical report. The 
total cut volume of the site includes 3’ of cut per building footprint. The total over-excavation volume for 
this Alternative is roughly 28,000 cubic yards (CY). 
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PROPOSED STORMWATER RUNOFF 
Kimley-Horn has evaluated proposed stormwater runoff patterns for alternatives A, B, and C. The 
geotechnical engineer of record has provided Kimley Horn with an exhibit outlining the location of two 
naturally occurring water channels within the proposed project area. The existing water channels are 
referred to in this report as the northern existing channel and the southern existing channel. Both 
existing channels that are rerouted will outfall towards the existing wetland in their ultimate condition, 
which maintains existing drainage patterns. 

Alternative A – Proposed Project 
The existing southern channel conflicts with the proposed gaming facility development. The existing 
southern channel will be diverted via a swale around the north side of the gaming facility. The beginning 
of the diverted swale will be a concrete channel as it traverses through the eastern landslide complex. 
As it exits the landslide, the wash will be converted to an earthen swale to maintain natural conditions. 
The diverted swale will enter an existing riparian area along the western property line. The wash then 
re-enters the site at the southwest corner of the gaming facility and is conveyed into the existing 
wetland. This ultimate outfall into the wetland matches the existing flow pattern. The discharge location 
from the earthen swale into the wetland will dissipate towards the wetland to disperse the flow as it 
enters. A concrete swale is proposed along the eastern property line. This concrete swale is designed 
to capture offsite runoff flow from the adjacent eastern property. This offsite runoff will be conveyed via 
the concrete swale towards the existing wetland area. The swale will remain concrete until outside the 
existing landslide to the east of the wetland, after which it will be converted to an earthen swale to 
match natural conditions. This ultimate outfall matches existing runoff patterns. The discharge location 
from the swale into the wetland will dissipate towards the wetland to disperse the flow as it enters. The 
proposed swales are shown on Exhibit E. 

The existing northern channel is not proposed to be diverted. However, there are proposed roadways 
that will cross the existing northern channel in several locations. Culverts are proposed underneath the 
roadways to convey the channel flow. 

The northern channel, rerouted southern channel, and proposed concrete channel all outfall to the 
existing wetland area, which matches existing runoff conditions. The wetland will receive the same 
amount of volume as in the existing condition. However, the two points of entry to the wetland will be 
in new locations compared to existing conditions. The new points of entry will not affect total volume 
into the wetland; however, the points of entry will include earthen areas to disperse the flow prior to 
entering the wetland. The ultimate outfall from the wetland to the south of the property will remain 
unchanged. 

Alternative B – Reduced Intensity Alternative 
The existing southern channel conflicts with the proposed gaming facility development. The proposed 
diversion is the same as in Alternative A. The existing southern channel will be diverted via a swale 
around the north side of the gaming facility. The beginning of the diverted swale will be a concrete 
channel as it traverses through the eastern landslide complex. As it exits the landslide, the wash will 
be converted to an earthen swale to maintain natural conditions. The diverted swale will enter an 
existing wash along the western property line. The wash then re-enters the site at the southwest corner 
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Kimley>>>Horn 
of the gaming facility and is conveyed into the existing wetland. This ultimate outfall into the wetland 
matches the existing flow pattern. The discharge location from the earthen swale into the wetland will 
dissipate towards the wetland to disperse the flow as it enters. A concrete swale is proposed along the 
eastern property line. This concrete swale is designed to capture offsite runoff flow from the adjacent 
eastern property. This offsite runoff will be conveyed via the concrete swale towards the existing 
wetland area. The swale will remain concrete until outside the existing landslide to the east of the 
wetland, after which it will be converted to an earthen swale to match natural conditions. This ultimate 
outfall matches existing runoff patterns. The discharge location from the concrete swale into the wetland 
will dissipate towards the wetland to disperse the flow as it enters. The proposed swales are shown on 
Exhibit F. 

The existing northern channel does not divert water through the proposed development and is to remain 
unaltered. 

The northern channel, rerouted southern channel, and proposed concrete channel all outfall to the 
existing wetland area, which matches existing runoff conditions. The wetland will receive the same 
amount of volume as in the existing condition. However, the two points of entry to the wetland will be 
in new locations compared to existing conditions. The new points of entry will not affect total volume 
into the wetland; however, the points of entry will include earthen areas to disperse the flow prior to 
entering the wetland. The ultimate outfall of the wetland to the south of the property will remain 
unchanged. 

Alternative C – Non-Gaming Alternative 
The existing southern channel conflicts with the proposed housing development. The existing southern 
channel will be diverted via concrete or earthen swales around the proposed buildings. The swale will 
begin as a concrete swale, as it traverses through the existing eastern landslide complex. As it exits 
the landslide, the wash will be converted to an earthen swale to maintain natural conditions. There are 
proposed roadways that will cross the southern channel in several locations. Culverts are proposed 
underneath the roadways to convey the channel flow. The diverted flow is conveyed into the existing 
wetland. This ultimate outfall into the wetland matches the existing flow pattern. The discharge location 
from the earthen swale into the wetland will dissipate towards the wetland to disperse the flow as it 
enters. The proposed swale is shown on Exhibit G. 

The existing northern channel will be diverted an earthen swale around the proposed buildings. The 
channel will cross proposed roadways in several locations. Culverts are proposed underneath these 
roadways to convey the channel flow. The diverted swale will enter an existing wash along the western 
property line. The wash then re-enters the site at the western property line and is conveyed into the 
existing wetland. This ultimate outfall into the wetland matches the existing flow pattern. The discharge 
location from the earthen swale into the wetland will dissipate towards the wetland to disperse the flow 
as it enters. 

The northern channel and southern channel will outfall to the existing wetland area, which matches 
existing runoff conditions. The wetland will receive the same amount of volume as in the existing 
condition. The point of entry into the wetland will remain as it is in the existing conditions. The point of 
entry will include earthen areas to disperse the flow prior to entering the wetland. The ultimate outfall 
of the wetland to the south of the property will remain unchanged. 
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PROPOSED STORMWATER TREATMENT 
Kimley-Horn has evaluated proposed stormwater treatment solutions for alternatives A, B, and C. The 
stormwater treatment design utilizes landscaped bioretention areas to treat the impervious runoff with 
approved low impact development designs. The proposed project areas have been delineated into 
multiple drainage management Areas (DMAs). All DMAs are associated with their own bioretention 
treatment area. The bioretention areas are sized to be 4% of the contributing impervious surface area. 
The area of tributary impervious surface multiplied by the 0.04 sizing factor will equal the required 
surface area of the bioretention area. This sizing factor is derived from the flow-based treatment 
standard (runoff from 0.2 in/hr intensity rainfall) and a desired surface loading rate of 5 in/hr through 
the biotreatment soil mix. Bioretention areas are located at low points to capture impervious area runoff. 
Existing landscape areas outside of the grading limits, but within the property limits, are denoted as 
“self-treating areas”. 

Alternative A – Proposed Project 
Alternative A requires 7 unique DMAs. The location and areas of the DMAs can be found on Exhibit E. 

The tribal housing and tribal administration building, along with associated roadways, are in DMA “A”. 
The bioretention area treating DMA “A” is south of the impervious areas. Half of the roadway south of 
the tribal administration building and tribal housing is treated in DMA “B”. The bioretention area for DMA 
“B” is located at the middle point of the road. The second half of the same road, along with a northern 
portion of the building roof runoff, are treated within DMA “C”. DMA “D” consists of a small portion of 
roadway east of the gaming facility. Due to proposed grades, the runoff from DMA “D” requires its own 
unique bioretention area. DMA “E” delineated runoff from the southern portion of the building and 
adjacent roadways. DMA “F” collects runoff from the road south of the gaming facility and the utility 
pads, as makes sense per the proposed grading. DMA “G” collects runoff from the access road 
southeast of the gaming facility. 

Alternative A requires 6 separate self-treatment areas (STAs). Each STA is delineated as a unique 
portion of the project consisting of undisturbed pervious area. Undisturbed pervious areas do not 
require low impact development-based treatment, such as bioretention area. A breakdown of individual 
DMA areas and bioretention calculations can be found under “Stormwater Treatment Calculations” on 
Exhibit E. 

Alternative B – Reduced Intensity Alternative 
Alternative B requires 5 unique DMAs. The location and areas of the DMAs can be found on Exhibit F. 

DMA “A” delineates the surface runoff area from the northern portion of the gaming facility roof as well 
as adjacent roadways. Due to proposed grades, the runoff from DMA “B” requires its own unique 
bioretention area. The second half of the same road, along with a northern portion of the building roof 
runoff, are treated within DMA “C”. DMAs “D” and E” collect runoff from the road south of the gaming 
facility as well as the proposed utility area to the southwest. 

Alternative B requires 6 separate self-treatment areas (STAs). Each STA is delineated as a unique 
portion of the project consisting of undisturbed pervious area. Undisturbed pervious areas do not 
require low impact development-based treatment, such as bioretention area. A breakdown of individual 
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Kimley>>>Horn 
DMA areas and bioretention calculations can be found under “Stormwater Treatment Calculations” on 
Exhibit F. 

Alternative C – Non-Gaming Alternative 
Alternative C requires 12 unique DMAs. The location and areas of the DMAs can be found on Exhibit 
G. 

The tribal housing area, along with associated roadways on the north side of the site, is split into DMAs 
“A”, “B”, and “C”. The runoff flows from the east to west to ultimately discharge into their own unique 
bioretention areas for DMAs “A”, “B”, and “C”. The tribal housing area on the western portion of the site 
is split into DMAs “D” and “E”. Runoff enters this area from the east and is collected into two unique 
bioretention areas designated for DMAs “D” and “E”, respectively. 

The tribal housing area located on the east, adjacent to the water tank, is split into DMAs “F” and “G”. 
Runoff enters this area from the east, and ultimately discharges into two unique bioretention areas 
designated for DMAs “F” and “G”. The tribal admin building is located west of this tribal housing area 
and is considered as DMA “I”, which also has its own unique bioretention area south of the buildings. 

The hotel parcels and commercial building areas make up DMA “J”, which contains a single bioretention 
area east of the buildings. The bioretention area captures the flow entering from the western portion of 
the site. DMA “L” comprises of the proposed asphalt concrete roadway and utility area. Runoff entering 
this DMA travels from the northwest to the southeast portion of the DMA, to ultimately discharge into 
the bioretention area located to the east. 

Alternative C requires 4 separate self-treatment areas (STAs). Each STA is delineated as a unique 
portion of the project consisting of undisturbed pervious area. Undisturbed pervious areas do not 
require low impact development-based treatment, such as bioretention area. A breakdown of individual 
DMA areas and bioretention calculations can be found under “Stormwater Treatment Calculations” on 
Exhibit G. 
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EXHIBIT A – EXISTING CONDITIONS 
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EXHIBIT B – PROPOSED PROJECT – SCHEMATIC GRADING 
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EXHIBIT C – REDUCED INTENSITY – SCHEMATIC GRADING 
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EXHIBIT D – NON-GAMING ALTERNATIVE – SCHEMATIC GRADING 
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EXHIBIT E – PROPOSED PROJECT – STORMWATER MANAGEMENT 
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EXHIBIT F – REDUCED INTENSITY – STORMWATER MANAGEMENT 

15 



 

 

 
    

 

     

 



 

 

 
 

   

 

 





     

      
      




     



    
  
 

 

   



      

Kimley>>>Horn 

EXHIBIT G – NON-GAMING ALTERNATIVE – STORMWATER 
MANAGEMENT 
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