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Attachment 2). The ditches are highly channelized, and are either located along natural 
drainage paths or adjacent to roads. The banks have been stabilized in some locations by 
the installation of sandbags. These drainage ditches are man-made, most likely by local 
property owners, and are characterized by steep, unvegetated side slopes. The level of 
maintenance for these incised channels is unknown. See Photos 1 through 3 in 
Attachment 3. 

2. Maps showing the subbasin delineation for the Project watershed and Project site are 
included in Attachment 4. The Project watershed was delineated into nine subbasins. 
These subbasins were delineated because they either had distinct drainage 
characteristics or the flows collected at a location where specific project impacts could be 
identified, such as the potential for landslides or debris flows.  

3. The HEC-HMS model facilitates a more rigorous and detailed analysis than the analysis 
that was conducted for the July 2005 Project evaluation and is appropriate for this 
application. The 10-year and 100-year event stormwater volumes for the entire 
watershed, using this more detailed hydrologic methodology as described above, were 
found to increase from 117.5 ac-ft (123.5 cfs) to 124.0 ac-ft (124.2 cfs) and 261.1 ac-ft 
(310.9 cfs) to 269.6 ac-ft (315.8 cfs) (see Supporting Data Tables/Figures), respectively. 
This increase in stormwater runoff of 6.5 ac-ft (0.7 cfs) for the 10-year storm and 8.5 ac-ft 
(4.9 cfs) for the 100-year storm translates to 5.5 percent and 3.3 percent, respectively, of 
the total runoff volume and 0.6 percent and 1.6 percent, respectively, of the peak 
discharge. This result is based on conservative assumptions regarding post-development 
conditions, such as new impervious area, overland flow roughness, and Soil 
Conservation Service Curve Numbers (SCS CN).  

The approach to minimizing Project impacts due to stormwater runoff, as calculated 
above, will be to use low impact design (LID) methodologies. Specific LID techniques, 
often referred to as stormwater best management practices (BMPs), will be determined 
during the design process. For purposes of this preliminary analysis, the areas of 
“hardscape” shown on the Land Use Summary Table of the Project Tentative Map were 
evaluated for appropriate LID construction techniques. Project “hardscape” areas and 
related potential LID construction techniques are summarized below (CASQA, 2003). 
Actual BMPs and combinations of BMPs to be used will be evaluated during final 
design. 

• Building footprints (7.22 acres) 

− Roof runoff controls 

− Site design and landscape planning 

− Alternative building materials 

• Patios, Paths, and Driveways (5.99 acres) 

− Site design and landscape planning 

− Pervious paving 

− Vegetated swales 

− Vegetated buffer strip 

− Bioretention 
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• Parking and Roadways (9.98 acres) 

− Pervious paving 

− Vegetated swales 

− Vegetated buffer strip 

− Bioretention 

As noted in the July 15, 2005 Memorandum, only 23.19 acres of the 1,160 acre Project 
watershed will be developed with “hardscape” features. Utilization of the LID 
techniques, as described above, is anticipated to limit the post-Project runoff from 
frequent storm events to virtually identical volumes as the pre-Project condition and to 
result in insignificant increases during the rare, infrequent events (i.e. 100 yr event). 

It should also be noted that the Project site is underlain by predominantly sandy soils, as 
identified in the Project Geologic and Soil Engineering  Report, prepared by Landset 
Engineers, Inc. and dated December 2004. This soil condition should be very compatible 
with the proposed LID construction techniques. 

It should also be noted that the Project stormwater features will be designed to ensure 
that the pre-project 10-year event flow will continue to reach the drainage channel 
downstream of the Project site, post-development. 

4. A U.S. Geological Survey (USGS) Water-Resources Investigations Report (USGS, 1994), 
which was used for the previous analysis and is included in Attachment 5, and private, 
unpublished information indicate that the mean annual precipitation (MAP) is 
approximately 11 inches east of the Project site. However, the elevation across the entire 
watershed ranges from 1,000 to approximately 2,400 feet. Therefore, it is likely that the 
MAP varies, potentially significantly, across the watershed with elevation. Figure 2.3 of 
the Monterey County Water Resources Agency’s (MCWRA) Water Resources Data Report: 
Water Year 1994-1995 presents MAP for Monterey County (MCWRA, 2007). The project 
site location was approximated on this map to find the MAP, see Attachment 6. MAP for 
the Project site was found to be 23 inches. This MAP was verified by data collected by a 
rain gage from 1950 to 1982. The Paloma Station is located approximately 9 miles 
southeast of the Project site (Longitude 121.500 W, Latitude 36.350 N) at an elevation 
1,835 feet. The data collected at this station indicates that the MAP is 23.25 inches for the 
period of record (DWR, 1983).  

Based on available data, the MAP could range from 11 to 23 inches across the entire 
watershed. To be conservative, a MAP of 23 inches was used for the purpose of this 
analysis. 

The MAP, 23 inches, was used to calculate precipitation depth for the 10-year and 
100-year storms for a duration of 24 hours. Precipitation depth was calculated using the 
Santa Clara County’s Return Period-Duration-Specific (TDS) Regional Equation, which 
establishes a relationship between precipitation depth and MAP for various storm return 
periods. This equation was developed based on the three-day December 1995 rainfall 
event that is still considered to be the storm of record for Northern California. (Santa 
Clara County, 2007) 

5. Detention ponds are not included in the Project, because the LID stormwater mitigation 
methodologies described above will be implemented. Debris basins, as recommended in 
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the previously referenced Geologic and Soil Engineering Report, would be implemented 
and located at the point of concentration for Subbasins N-1 (see Photo 4 in Attachment 3) 
and N-2, located in Indian Valley along the Northern edge of the Project site, and 
Subbasins S-1, S-2, and S-3, located along the southern edge of the Project site (see 
Attachment 4). These debris basins would intercept debris flows/slides from the 
identified Subbasins, above the developed areas of the Project. They will be located 
immediately adjacent to Project features and incorporated into the site grading footprint 
for the overall Project. The debris basins are expected to include a series of two-to-four 
small soil and rock checkdams, approximately three-feet tall, constructed at the low flow 
line of the natural drainage feature. Minimal excavation behind the checkdams is 
planned and no additional trees would be removed for construction. The debris basins 
would be constructed adjacent to Project roadways, parking lots or maintenance paths to 
facilitate inspection and maintenance.  

Although Subbasin V-1 was identified as a potential site for debris flows, it is not 
anticipated that a debris basin will be needed at the point of concentration for this basin. 
The drainage channel was found to be well defined and relatively clear of debris at this 
location. Rocks that were present were in general no greater than approximately 
24 inches in diameter. Debris flowing through the main drainage channel did cause 
flooding on site during a storm in 1995. However, this was due to the debris blocking 
flow through an existing culvert located upstream of the hot springs pools (see Photo 8 
in Appendix 3). The culverts at this location and the culverts located just upstream of the 
property line (see Photo 1 in Appendix 3) will be removed as part of the Project to 
restore the drainage channel capacity. Bridges will be installed to allow vehicular and 
pedestrian access across the drainage channel. The bridges are expected to be single-span 
structures, with abutments on each bank of the stream. Stream banks would be 
reconstructed as part of the bridge construction and lined with rock riprap for scour 
protection immediately adjacent to the abutments. Small storm drain outfalls would be 
located within the bridge and rock riprap footprints. 

Erosion Control Measures 
Because the intention is to implement stormwater BMPs to ensure that post-development 
stormwater flows in excess of pre-development conditions for a 100-year storm event do not 
leave the Project site, aggradation of the channel downstream of the project site, is not 
expected. Based on field observations, most of the sediment that travels from the steeper 
areas of the watershed to the valley of the watershed during annual rainfall events, is 
naturally deposited on the flatter areas of the watershed (i.e., within the Project site). 
Sediment that currently feeds the channel downstream of the Paraiso Springs Resort Project 
site, during more frequent or annual rainfall events, is contributed by the adjacent 
floodplain below the Project site through sheetflow. Onsite debris basins will be designed to 
retain large-particle sediment and other debris, but not suspended sediment. Passage of 
suspended sediment will also be aided by the removal of existing culverts and the 
restoration of natural drainage channel conditions as part of the Project. Therefore, it is 
expected that nutrients that are necessary for the health of the channel, downstream of the 
project site, will continue to be replenished. 
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Any points where stormwater flows collect and it is necessary to discharge into the channel 
will be designed with appropriate and primarily natural erosion protection measures, such 
as rock slope protection and vegetation. 

Regulatory Background Information 

Comment noted regarding compliance with the requirements of Monterey County 
Ordinance Chapter 16.2 Erosion Control and Ordinance Chapter 19.10 Design and Standard 
Improvements, paragraph 19.10.050, Drainage. Analysis and design efforts for the Project 
will comply with County policies in place when construction documents are developed. 
Mitigation measures, such as permeable pavements and vegetated drainage swales, and 
stormwater collection systems will be designed to ensure that stormwater drainage volume 
and peak flows do not increase from existing conditions, as a result of the Project. 

Comment noted regarding the anticipated new statewide NPDES Construction General 
Permit. Project construction documents will comply with the most current General Permit. 

Analytical Methodology and Significance Thresholds 

The proposed project will not alter the course of flow through the main drainage channel, 
will not significantly alter existing drainage patterns, and will not significantly increase the 
rate of runoff. Minimal impacts to peak flow discharge and flow volume will be mitigated 
onsite to ensure that no downstream impacts will result directly from the Project. 
Downstream capacity will not be exceeded due to the Project, flow in excess of current flows 
will be allowed to infiltrate on site.  

Pre- and post-Project stormwater drainage volumes for 10-year and 100-year storm events 
are summarized under Supporting Data Tables/Figures below. Stormwater runoff in excess 
of existing conditions will be allowed to infiltrate on site. Design options that include roof 
drain catchments, permeable surfaces for roads and pedestrian paths, permeable drainage 
swales, and other alternatives to typical storm drain facilities will be applied (see 
Attachment 7). Mitigation and LID improvements are not expected to create any additional 
environmental impacts and are planned to be located in already disturbed areas as indicated 
more specifically above. 

Project Characteristics and Design Features Description Pertinent to Resource Category 

Comment noted, the previous responses provide general information on the proposed 
design of stormwater features, based upon the LID methodology, and also for the proposed 
debris basins. Additional information needed for analysis and final design of Project 
features, such as debris basins and channel stabilization measures would be collected and 
utilized during the design phase. Resources would include documents such as the California 
Stormwater Best Management Practice Handbook: New Development and Redevelopment 
developed by the California Stormwater Quality Association (CASQA). These resources 
would reflect industry accepted, proven BMPs for stormwater management. Additional 
information and examples from the California Stormwater BMP Handbook is provided in 
Attachment 7. 
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Impact Analysis Information 

Potential impacts associated with the Project, relative to site drainage and runoff are 
expected to be mitigated by the proposed LID techniques that would include, but not be 
limited to, the following design elements (CASQA, 2003), and are  highlighted in the 
responses above.  

• Site design and landscape planning 

• Roof runoff controls 

• Alternative building materials 

• Pervious paving 

• Vegetated swales 

• Vegetated buffer strips 

• Bioretention 

 The existing stream that runs through the Project site will not be modified, except for the 
removal of existing culverts and bridge construction mentioned previously. 

Supporting Data Tables/Figures 

Site and watershed photos are presented in Attachment 3. 

SCS CN were developed for the HEC-HMS model. The hydrologic soil group (A through D) 
was identified utilizing an online soils database and mapping system provided by the 
Natural Resource Conservation Service (NRCS) called Web Soil Survey 2.0. Attachment 8 
includes a map of the Project watershed developed using Web Soil Survey 2.0 showing soil 
type and identifying the hydrologic soil groups appropriate for developing the SCS CN. The 
basis for SCS CN development is summarized in Table 1; SCS CN used in the HEC-HMS 
model are summarized in Table 2 by Subbasin. 

TABLE 1 

Basis for development of Subbasin Soil Conservation Service Curve Numbers 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Cover/Land Use 
1
 Hydrologic Condition Curve Numbers for Hydrologic Soil Group 

  A B C D 

Forestland – grass or orchards, 
evergreen or deciduous 

Good 32 58 72 79 

Residential – average lot size 1/3 
acre (average 30% imperious, 
includes paved streets) 

N/A 57 72 81 86 

Notes: 

1. Taken from Table 8.7.3 (Mays, 2001) 
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TABLE 2 

HEC-HMS Subbasin Soil Conservation Service Curve Numbers 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Subbasin Hydrologic Soil Group 
1
 CN: Existing Conditions 

2
 CN: Proposed Conditions 

3
 

V-1 B, C, and D 72 72 

V-2    

Plane 1 A, C, and D 72 72 

Plane 2 A, B, and D 72 81 

N-1 C 72 72 

N-2 C 72 72 

N-3    

Plane 1 C and D 79 79 

Plane 2 B and D 79 86 

S-1 B 58 58 

S-2 B 58 58 

S-3 C 72 72 

S-4    

Plane 1 B and C 72 72 

Plane 2 B and D 72 81 

Notes: 

1. When more than one Hydrologic Soil Group was found to be present in a given Subbasin, soil group was 
determine 

2. Assumes cover is Forestland for all Subbasins 

3. Assumes cover changes from Forestland to Residential – average lot size 1/3 acre in Subbasins where 
development is proposed 

 

Based on the current tentative map for the Project, approximately 24 acres of the proposed 
development could be impervious surfaces post construction if traditional design methods 
were utilized. However, the goal of the Project is to use LID to minimize the effect of the 
development to stormwater drainage patterns, to the extent feasible, with the ultimate goal 
of no net impact. Therefore, the percentage of impervious surface included in the model for 
post-Project conditions was assumed to be approximately 26 percent of the potential 
impervious surface area.  

Table 3 presents the overall results for the Project watershed, volume and peak discharge, 
obtained from the HEC-HMS model for pre- and post-project conditions for 10-year and 
100-year storm events. 
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TABLE 3 

HEC-HMS Results, Pre- and Post-Project for 10-year and 100-year Storm Events 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Parameter 10-year Storm Event 100-year Storm Event 

 Pre-Project Post Project Pre-Project Post Project 

Volume (ac-ft) 117.5 124.0 261.1 269.6 

Peak Discharge (cfs) 123.5 124.2 310.9 315.8 
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Attachment 2). The ditches are highly channelized, and are either located along natural 
drainage paths or adjacent to roads. The banks have been stabilized in some locations by 
the installation of sandbags. These drainage ditches are man-made, most likely by local 
property owners, and are characterized by steep, unvegetated side slopes. The level of 
maintenance for these incised channels is unknown. See Photos 1 through 3 in 
Attachment 3. 

2. Maps showing the subbasin delineation for the Project watershed and Project site are 
included in Attachment 4. The Project watershed was delineated into nine subbasins. 
These subbasins were delineated because they either had distinct drainage 
characteristics or the flows collected at a location where specific project impacts could be 
identified, such as the potential for landslides or debris flows.  

3. The HEC-HMS model facilitates a more rigorous and detailed analysis than the analysis 
that was conducted for the July 2005 Project evaluation and is appropriate for this 
application. The 10-year and 100-year event stormwater volumes for the entire 
watershed, using this more detailed hydrologic methodology as described above, were 
found to increase from 117.5 ac-ft (123.5 cfs) to 124.0 ac-ft (124.2 cfs) and 261.1 ac-ft 
(310.9 cfs) to 269.6 ac-ft (315.8 cfs) (see Supporting Data Tables/Figures), respectively. 
This increase in stormwater runoff of 6.5 ac-ft (0.7 cfs) for the 10-year storm and 8.5 ac-ft 
(4.9 cfs) for the 100-year storm translates to 5.5 percent and 3.3 percent, respectively, of 
the total runoff volume and 0.6 percent and 1.6 percent, respectively, of the peak 
discharge. This result is based on conservative assumptions regarding post-development 
conditions, such as new impervious area, overland flow roughness, and Soil 
Conservation Service Curve Numbers (SCS CN).  

The approach to minimizing Project impacts due to stormwater runoff, as calculated 
above, will be to use low impact design (LID) methodologies. Specific LID techniques, 
often referred to as stormwater best management practices (BMPs), will be determined 
during the design process. For purposes of this preliminary analysis, the areas of 
“hardscape” shown on the Land Use Summary Table of the Project Tentative Map were 
evaluated for appropriate LID construction techniques. Project “hardscape” areas and 
related potential LID construction techniques are summarized below (CASQA, 2003). 
Actual BMPs and combinations of BMPs to be used will be evaluated during final 
design. 

• Building footprints (7.22 acres) 

− Roof runoff controls 

− Site design and landscape planning 

− Alternative building materials 

• Patios, Paths, and Driveways (5.99 acres) 

− Site design and landscape planning 

− Pervious paving 

− Vegetated swales 

− Vegetated buffer strip 

− Bioretention 
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• Parking and Roadways (9.98 acres) 

− Pervious paving 

− Vegetated swales 

− Vegetated buffer strip 

− Bioretention 

As noted in the July 15, 2005 Memorandum, only 23.19 acres of the 1,160 acre Project 
watershed will be developed with “hardscape” features. Utilization of the LID 
techniques, as described above, is anticipated to limit the post-Project runoff from 
frequent storm events to virtually identical volumes as the pre-Project condition and to 
result in insignificant increases during the rare, infrequent events (i.e. 100 yr event). 

It should also be noted that the Project site is underlain by predominantly sandy soils, as 
identified in the Project Geologic and Soil Engineering  Report, prepared by Landset 
Engineers, Inc. and dated December 2004. This soil condition should be very compatible 
with the proposed LID construction techniques. 

It should also be noted that the Project stormwater features will be designed to ensure 
that the pre-project 10-year event flow will continue to reach the drainage channel 
downstream of the Project site, post-development. 

4. A U.S. Geological Survey (USGS) Water-Resources Investigations Report (USGS, 1994), 
which was used for the previous analysis and is included in Attachment 5, and private, 
unpublished information indicate that the mean annual precipitation (MAP) is 
approximately 11 inches east of the Project site. However, the elevation across the entire 
watershed ranges from 1,000 to approximately 2,400 feet. Therefore, it is likely that the 
MAP varies, potentially significantly, across the watershed with elevation. Figure 2.3 of 
the Monterey County Water Resources Agency’s (MCWRA) Water Resources Data Report: 
Water Year 1994-1995 presents MAP for Monterey County (MCWRA, 2007). The project 
site location was approximated on this map to find the MAP, see Attachment 6. MAP for 
the Project site was found to be 23 inches. This MAP was verified by data collected by a 
rain gage from 1950 to 1982. The Paloma Station is located approximately 9 miles 
southeast of the Project site (Longitude 121.500 W, Latitude 36.350 N) at an elevation 
1,835 feet. The data collected at this station indicates that the MAP is 23.25 inches for the 
period of record (DWR, 1983).  

Based on available data, the MAP could range from 11 to 23 inches across the entire 
watershed. To be conservative, a MAP of 23 inches was used for the purpose of this 
analysis. 

The MAP, 23 inches, was used to calculate precipitation depth for the 10-year and 
100-year storms for a duration of 24 hours. Precipitation depth was calculated using the 
Santa Clara County’s Return Period-Duration-Specific (TDS) Regional Equation, which 
establishes a relationship between precipitation depth and MAP for various storm return 
periods. This equation was developed based on the three-day December 1995 rainfall 
event that is still considered to be the storm of record for Northern California. (Santa 
Clara County, 2007) 

5. Detention ponds are not included in the Project, because the LID stormwater mitigation 
methodologies described above will be implemented. Debris basins, as recommended in 
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the previously referenced Geologic and Soil Engineering Report, would be implemented 
and located at the point of concentration for Subbasins N-1 (see Photo 4 in Attachment 3) 
and N-2, located in Indian Valley along the Northern edge of the Project site, and 
Subbasins S-1, S-2, and S-3, located along the southern edge of the Project site (see 
Attachment 4). These debris basins would intercept debris flows/slides from the 
identified Subbasins, above the developed areas of the Project. They will be located 
immediately adjacent to Project features and incorporated into the site grading footprint 
for the overall Project. The debris basins are expected to include a series of two-to-four 
small soil and rock checkdams, approximately three-feet tall, constructed at the low flow 
line of the natural drainage feature. Minimal excavation behind the checkdams is 
planned and no additional trees would be removed for construction. The debris basins 
would be constructed adjacent to Project roadways, parking lots or maintenance paths to 
facilitate inspection and maintenance.  

Although Subbasin V-1 was identified as a potential site for debris flows, it is not 
anticipated that a debris basin will be needed at the point of concentration for this basin. 
The drainage channel was found to be well defined and relatively clear of debris at this 
location. Rocks that were present were in general no greater than approximately 
24 inches in diameter. Debris flowing through the main drainage channel did cause 
flooding on site during a storm in 1995. However, this was due to the debris blocking 
flow through an existing culvert located upstream of the hot springs pools (see Photo 8 
in Appendix 3). The culverts at this location and the culverts located just upstream of the 
property line (see Photo 1 in Appendix 3) will be removed as part of the Project to 
restore the drainage channel capacity. Bridges will be installed to allow vehicular and 
pedestrian access across the drainage channel. The bridges are expected to be single-span 
structures, with abutments on each bank of the stream. Stream banks would be 
reconstructed as part of the bridge construction and lined with rock riprap for scour 
protection immediately adjacent to the abutments. Small storm drain outfalls would be 
located within the bridge and rock riprap footprints. 

Erosion Control Measures 
Because the intention is to implement stormwater BMPs to ensure that post-development 
stormwater flows in excess of pre-development conditions for a 100-year storm event do not 
leave the Project site, aggradation of the channel downstream of the project site, is not 
expected. Based on field observations, most of the sediment that travels from the steeper 
areas of the watershed to the valley of the watershed during annual rainfall events, is 
naturally deposited on the flatter areas of the watershed (i.e., within the Project site). 
Sediment that currently feeds the channel downstream of the Paraiso Springs Resort Project 
site, during more frequent or annual rainfall events, is contributed by the adjacent 
floodplain below the Project site through sheetflow. Onsite debris basins will be designed to 
retain large-particle sediment and other debris, but not suspended sediment. Passage of 
suspended sediment will also be aided by the removal of existing culverts and the 
restoration of natural drainage channel conditions as part of the Project. Therefore, it is 
expected that nutrients that are necessary for the health of the channel, downstream of the 
project site, will continue to be replenished. 
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Any points where stormwater flows collect and it is necessary to discharge into the channel 
will be designed with appropriate and primarily natural erosion protection measures, such 
as rock slope protection and vegetation. 

Regulatory Background Information 

Comment noted regarding compliance with the requirements of Monterey County 
Ordinance Chapter 16.2 Erosion Control and Ordinance Chapter 19.10 Design and Standard 
Improvements, paragraph 19.10.050, Drainage. Analysis and design efforts for the Project 
will comply with County policies in place when construction documents are developed. 
Mitigation measures, such as permeable pavements and vegetated drainage swales, and 
stormwater collection systems will be designed to ensure that stormwater drainage volume 
and peak flows do not increase from existing conditions, as a result of the Project. 

Comment noted regarding the anticipated new statewide NPDES Construction General 
Permit. Project construction documents will comply with the most current General Permit. 

Analytical Methodology and Significance Thresholds 

The proposed project will not alter the course of flow through the main drainage channel, 
will not significantly alter existing drainage patterns, and will not significantly increase the 
rate of runoff. Minimal impacts to peak flow discharge and flow volume will be mitigated 
onsite to ensure that no downstream impacts will result directly from the Project. 
Downstream capacity will not be exceeded due to the Project, flow in excess of current flows 
will be allowed to infiltrate on site.  

Pre- and post-Project stormwater drainage volumes for 10-year and 100-year storm events 
are summarized under Supporting Data Tables/Figures below. Stormwater runoff in excess 
of existing conditions will be allowed to infiltrate on site. Design options that include roof 
drain catchments, permeable surfaces for roads and pedestrian paths, permeable drainage 
swales, and other alternatives to typical storm drain facilities will be applied (see 
Attachment 7). Mitigation and LID improvements are not expected to create any additional 
environmental impacts and are planned to be located in already disturbed areas as indicated 
more specifically above. 

Project Characteristics and Design Features Description Pertinent to Resource Category 

Comment noted, the previous responses provide general information on the proposed 
design of stormwater features, based upon the LID methodology, and also for the proposed 
debris basins. Additional information needed for analysis and final design of Project 
features, such as debris basins and channel stabilization measures would be collected and 
utilized during the design phase. Resources would include documents such as the California 
Stormwater Best Management Practice Handbook: New Development and Redevelopment 
developed by the California Stormwater Quality Association (CASQA). These resources 
would reflect industry accepted, proven BMPs for stormwater management. Additional 
information and examples from the California Stormwater BMP Handbook is provided in 
Attachment 7. 
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Impact Analysis Information 

Potential impacts associated with the Project, relative to site drainage and runoff are 
expected to be mitigated by the proposed LID techniques that would include, but not be 
limited to, the following design elements (CASQA, 2003), and are  highlighted in the 
responses above.  

• Site design and landscape planning 

• Roof runoff controls 

• Alternative building materials 

• Pervious paving 

• Vegetated swales 

• Vegetated buffer strips 

• Bioretention 

 The existing stream that runs through the Project site will not be modified, except for the 
removal of existing culverts and bridge construction mentioned previously. 

Supporting Data Tables/Figures 

Site and watershed photos are presented in Attachment 3. 

SCS CN were developed for the HEC-HMS model. The hydrologic soil group (A through D) 
was identified utilizing an online soils database and mapping system provided by the 
Natural Resource Conservation Service (NRCS) called Web Soil Survey 2.0. Attachment 8 
includes a map of the Project watershed developed using Web Soil Survey 2.0 showing soil 
type and identifying the hydrologic soil groups appropriate for developing the SCS CN. The 
basis for SCS CN development is summarized in Table 1; SCS CN used in the HEC-HMS 
model are summarized in Table 2 by Subbasin. 

TABLE 1 

Basis for development of Subbasin Soil Conservation Service Curve Numbers 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Cover/Land Use 
1
 Hydrologic Condition Curve Numbers for Hydrologic Soil Group 

  A B C D 

Forestland – grass or orchards, 
evergreen or deciduous 

Good 32 58 72 79 

Residential – average lot size 1/3 
acre (average 30% imperious, 
includes paved streets) 

N/A 57 72 81 86 

Notes: 

1. Taken from Table 8.7.3 (Mays, 2001) 
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TABLE 2 

HEC-HMS Subbasin Soil Conservation Service Curve Numbers 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Subbasin Hydrologic Soil Group 
1
 CN: Existing Conditions 

2
 CN: Proposed Conditions 

3
 

V-1 B, C, and D 72 72 

V-2    

Plane 1 A, C, and D 72 72 

Plane 2 A, B, and D 72 81 

N-1 C 72 72 

N-2 C 72 72 

N-3    

Plane 1 C and D 79 79 

Plane 2 B and D 79 86 

S-1 B 58 58 

S-2 B 58 58 

S-3 C 72 72 

S-4    

Plane 1 B and C 72 72 

Plane 2 B and D 72 81 

Notes: 

1. When more than one Hydrologic Soil Group was found to be present in a given Subbasin, soil group was 
determine 

2. Assumes cover is Forestland for all Subbasins 

3. Assumes cover changes from Forestland to Residential – average lot size 1/3 acre in Subbasins where 
development is proposed 

 

Based on the current tentative map for the Project, approximately 24 acres of the proposed 
development could be impervious surfaces post construction if traditional design methods 
were utilized. However, the goal of the Project is to use LID to minimize the effect of the 
development to stormwater drainage patterns, to the extent feasible, with the ultimate goal 
of no net impact. Therefore, the percentage of impervious surface included in the model for 
post-Project conditions was assumed to be approximately 26 percent of the potential 
impervious surface area.  

Table 3 presents the overall results for the Project watershed, volume and peak discharge, 
obtained from the HEC-HMS model for pre- and post-project conditions for 10-year and 
100-year storm events. 
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TABLE 3 

HEC-HMS Results, Pre- and Post-Project for 10-year and 100-year Storm Events 
Paraiso Springs Resort – Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments 

Parameter 10-year Storm Event 100-year Storm Event 

 Pre-Project Post Project Pre-Project Post Project 

Volume (ac-ft) 117.5 124.0 261.1 269.6 

Peak Discharge (cfs) 123.5 124.2 310.9 315.8 
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Attachment 2 
Localized Stormwater Drainage Patterns 
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ATTACHMENT 2A
Stormwater Drainage Route Downstream of the Project Site
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ATTACHMENT 2B
Stormwater Drainage Route Downstream of the Project Site
Localized Stormwater Drainage Patterns
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Attachment 3
Project Site Photos 





Photo 1: Existing culverts on the Project Site above the eastern property line 

Photo 2: Drainage channel passing through a vineyard downstream of the Project site 



Photo 3: Roadside drainage ditch downstream of the Project site 

Photo 4: Approximate point of concentration for Subbasin N-1 



Photo 5: Approximate point of concentration for Subbasin V-1 

Photo 6: Main drainage channel looking upstream, downstream of Photo 5 and    
  downstream of Photo 7 



Photo 7: Main drainage channel looking upstream, just upstream from Photo 8 

Photo 8: Main drainage channel looking downstream; culverts located upstream of the   
  existing hot springs pools 



Attachment 4
Subbasin Delineation 
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ATTACHMENT 4B
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Attachment 5 
U.S. Geological Survey Water Resources 

Investigations Report 94-4002 Mean Annual 
Precipitation Analysis 

 

















Attachment 6 
Monterey County Mean Annual Precipitation 

Map Used for HEC-HMS Analysis 
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ATTACHMENT 5

Monterey County Mean Annual Precipitation
Paraiso Springs Resort Subbasin Delineation
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Attachment 7 
Potential Mitigation Measures 

 













































































































Attachment 8 
Web Soil Survey 2.0 Output for the Project Site 
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