Watershed Characterization

' June 2008
‘ - , Carmel River Watershed
NMFS-SWR-HCD

Area Hydrologic Units Calwater Subbasins --- (Planning Watersheds)

162,285 Acres 18060011 3307000101 Bruce Fork (5890 acres)

65,674 Hectares 4th Field HUC 3307000102 Miller Canyon (6684 acres)

254 Square Miles 3307000103 Danish Creek (8351 acres)

3307 3307000104 Blue Creek (8293 acres)

Location 4th Field Calwater 3307000201 Upper Finch Creek (5914 acres)

Monterey County 3307000202 Lower Finch Creek (8571 acres)
3307000203 Cachagua Creek (7116 acres)
3307000204 Bear Canyon (8338 acres)
3307000301 Rana Creek (10325 acres)
3307000302 Lower Tularcitos Creek (6992 acres)
3307000303 Chupines Creek (10656 acres)
3307000304 Upper Tularcitos Creek (7989 acres)
3307000401 Klondike Canyon (6321 acres)
3307000402 Black Rock Creek (10046 acres)
3307000403 Hitchcock Canyon (6970 acres)
3307000404 Las Garras Creek (8479 acres)
3307000405 Pine Creek (7508 acres)
3307000501 Robinson Canyon (3329 acres)
3307000502 Carmel Bay (6217 acres)
3307000503 Carmel Valley (18297 acres)

Species Potential
South-Central California Coast Steelhead
- Carmel Basin Biogeographic Population Group

Critical Habitat

South-Central California Coast Steelhear 146 Miles of Stream

Miles of Streams with Species Present
Steelhead

146
NOAA Fisheries, Critical Habitat Redesignation, 2005

Miles of Waterway” Miles
Naturally Occurring Waterways
Connector 1
Canal / Ditch 1
Intermittent Stream 502
Perennial Stream 114
Artificial Path 6

AUSGS National Hydrography Dataset, High Resolution, 2004. 1:24,000

Number of Dams®
11

2 - Impassable

1 - Temporally impassable
1 - Partially Impassable

1 - Not a Barrier

6 Unknown Barrier Status

CPas's,age Assessment Database,
Pacific States Marine Fisheries Commission, 2008

USGS Gaging Stations®
Klondike Canyon near
USGS11143190
Carmel River at Robles del Rio
USGS11143200
Carmel River near Carmel
USGS11143250
Carmel River near Carmel
USNWS11143250

®US Environmental Protection Agnecy BASINS Project, 2001

<

Number of Barriers®
330

11 Dams (2 Impassable)

294 Water Rights Diversions

19 Road Crossings

4 Non-structural (Falls) 4 Impassable)

cPassage Assessment Database,

Pacific States Marine Fisheries Commission, 2008

Carmel River Watershed



EPA Total Maximum Daily Load Classification (TMDL)'

None
'State Water Resources Control Board, 2003

Approriated Waterways’
Carmel River is a Fully Appropriated Stream
JCalifornia State Water Resources Control Board, 1998.

Average Annual Precipitation®
21 inches

Ecalifornia Mean Annual Precipitation Zones, 1900-1960, CA Department of Forestry, 1990

Average Annual Precipitation Range®

14-45"

Roads” Miles

Roads in Watershed

Secondary and connecting road, state highways 36
Local, neighborhood, and rural road, city street, unseparated 318
Vehicular trail, road passable only by 4WD vehicle, unseparated 27
Driveway or service road 56
Total Miles 437

Road Density

Miles of Roads per SqMi of Watershed 1.7
Miles of Roads per SqMi of 100m Riparian Buffer* 2.2

*Buffer is 100 meters on either side of the stream centerline
AU.S. Census Bureau - Tiger 2000, 2002. 1:24,000

Slo peD Acres Percent of watershed
Lands of 0-2 percent slope 3,219 2%
Lands of 2-4 percent slope 2,176 1%
Lands of 4-10 percent slope 6,991 4%
Lands of 10-15 percent slope 8,353 5%
Lands of 15-30 percent slope 36,616 23%
Lands of 30-60 percent slope 80,094 49%
Lands of 60-100 percent slope 24,627 15%
Lands of > 100 percent slope 208 0%
Elevation Range 0-5052 ft. 0-1540 m

PSlope derived from USGS 10 meter Digital Elevation Models (DEM's)

Carmel River Watershed



Vegetatio n® Acres Percent of watershed

Agriculture 912 1%
Annual grassland 28,051 17%
Barren 126 0%
Conifer Forest

Closed-Cone Pine- Cypress 865 1%

Montane Hardwood-Conifer 5,204 3%

Redwood 549 0%
Hardwood Forest 0%

Montane Hardwood 4,557 3%

Montane Riparian 163 0%
Hardwood Woodland

Blue Oak - Foothill Pine 17 0%

Blue Oak Woodland 2,592 2%

Coastal Oak Woodland 74,324 46%

Valley Oak Woodland 1,905 1%
Mixed Chaparral 21,520 13%
Shrub 15,639 10%
Urban 5,666 3%
Water 208 0%
Wetland 62 0%

®Multi-source Land Cover Data (2002 v2), CA Department of Forestry, 2002. 100 meter Grid

Land Ownership" Acres Percent of watershed
Private 111,059 68%
Local 2,737 2%
State 281 0%
State (Parks) 10,401 6%
Federal, BLM 1,490 1%
Federal, USFS 36,317 22%

HManagement Landscape, CA Department of Forestry, 2002

Population'
Total Population within
the watershed -- 17,692 People

Housing'

Total Housing Units within the watershed -- 9,257 Houses

Housing Density

0 to Less than 1 Housing Unit / 160 Acres

1 Unit/ 160 Acres to 1 Unit/ 20 Acres

1 Unit/ 20 Acres to 1 Unit/ 5 Acres

1 Unit/ 5 Acres to 2 Units / Acre

2 Units / Acres to Greater than or Equal to 5 Units / Acre

'Census 2000 Block Data (Migrated), CA Department of Forestry, 2003

64%
21%
10%
4%
0%

Carmel River Watershed
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Carmel River Watershed
Fish Distribution and Critical Habitat

N~ SCCC Steelhead Distribution and Critical Habitat
National Marine Fisheries Service, August 2005. 1:100,000.

1:24,000 Streams
USGS National Hydrography Dataset High Resolution, 2004. 1:24,000

I:l Carmel River Watershed
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~"~— Current SCCC Steelhead Distribution
National Marine Fisheries Service, August 2005. 1:100,000.

g Steelhead Intrinsic Potential

NMFS SWR Fisheries Science Center, 2005.
Potential historical suitable habitat

Indicates location of segments that have
High Potential for suitable habitat

Carmel River Watershed
Steelhead Current vs. Historical
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Carmel Elevation (meters)

SWR-SCFSC,
10 Meter Digital
Elevation Model
(DEM)

Carmel River Watershed
Elevation

NMFS-SWR-HCD
June 2008
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~"~— Roads
U.S. Census Bureau - Tiger 2000, 2002. 1:24,000

Road Density (Miles of Road per Square Mile of Watershed)

1 0-1.00

. | 11-200  Overall Watershed
Density = 1.7 Miles / SqMi
] 21-3.00

Carmel River Watershed
Road Desnity

5%, u

\ \ \ NMFS-SWR-HCD
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Carmel River Watershed
Road Density in the Riparian Corridor

Pauish

N\~ Road Segments within the 200 Meter Riparian Corridor
U.S. Census Bureau - Tiger 2000, 2002. 1:24,000

200 Meter Riparian Buffer (100 m on either side of stream centerline)

Overall Riparian
Corridor Density =
2.2 Miles of Road per \
Square Mile of Corridor =

«»

\ g \ NMFS-SWR-HCD
Miles June 2008




Carmel River Watershed
Vegetation

WHR13 Vegetation Classification

California Department of Forestry, 2002.100 meter Grid

- Hardwood Forest - 3%
B tiardvood Woodland - 49%
I:I Herbaceous - 17%
| shrub - 23%

- Urban - 3%

- Water

\ \ \ \ NMFS-SWR-HCD
Miles June 2008
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Carmel River Watershed
Barriers

Barrier Type, Barrier Status
CA Fish Passage Assessment, PSMFC. 2008

[ Dam, Not a barrier
Dam, Partial / Temporal
Dam, Total

Dam, Unknown

Banish
Diversion, Unknown
Non-structural, Total

Road crossing, Temporal

Road crossing, Unknown
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Other, Unknown
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Carmel Lagoon
Enhancement Project

Carmel River Mouthi}:
Lagoon Breaching

Rancho
San Carlos/

anta Lucia
Rreserve HCP

Carmel River'RPG: Tiering
BLetter for 2007 Activities

MPWMDHZ)
Adquifer
prage and
Recavery Project

(*/  RMS/PCTS Record

Current as of May 9, 2008 (PCTS)
and Jan. 25, 2008 (RMS).

Only those records with a
Latitude and Longitude

entered appear here

Carmel River Watershed
Public Consultation Tracking System

Borond4 Road
bridge replacemnt
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¢ 4 Carmel Dam Removal
3 S, et San Clemente Dam Retrofit Project
2 28, ; M Carmel River RPG: Tiering Letter for 2007 Act|VIt|es
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Watersheds

calwater_ver2_2

vector digital data

California Watersheds (CALWATER 2.2)
California Department of Forestry and Fire
Protection

1:24,000

1999

http://www.ca.nrcs.usda.gov/features/calwater/

Distribution
SCCC_Steelhead_Distribution_06 2005
vector digital data

National Marine Fisheries Service (NOAA
Fisheries)

1:100,000

August 2005

http://swr.nmfs.noaa.gov/salmon/layers/finalgis.htm

Critical Habitat
SCCC_Steelhead_ch_06_ 2005

vector digital data

National Marine Fisheries Service (NOAA
Fisheries)

1:100,000

August 2005

http://swr.nmfs.noaa.gov/salmon/layers/finalgis.htm

Hydrology
1806 NHD Flowline

vector digital data

National Hydrography Dataset High Resolution
United States Geological Survey

1:24,000

2004

Dams

Dams_2005

vector digital data

Goslin, M.,

Santa Cruz Fishery Science Center
National Marine Fisheries Service
2005

http://swfsc.noaa.gov/

Barriers and Diversions
pad_september2008

vector digital data

California Fish Passage Assessment Database

References

Pacific States Marine Fisheries Commission

September 2006
http://www.calfish.org/

Gaging Stations

gages

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

Total Maximum Daily Load (TMDL)
R3_rivers_2002 303d

vector digital data

State Water Resources Control Board (SWRCB)
California Environmental Protection Agency
2002

Precipitation
California Mean Annual Precipitation Zones, 1900-

1960

Vector digital data

California Department of Forestry and Fire
Protection1990

1:100,000
http://frap.cdf.ca.gov/data/frapgisdata/select.asp

Roads

TGRRO0O0

vector digital data

Roads

United States Census Bureau

1:100000

2000
http://www.census.gov/geo/www/tiger/

Elevation

Spin_mos_06

10 Meter Digital Elevation Model (DEM)
NOAA Fisheries, Santa Cruz Laboratory
2003

Vegetation

fveg02_2

raster digital data
Multi-source Land Cover Data


http://www.ca.nrcs.usda.gov/features/calwater/
http://swr.nmfs.noaa.gov/salmon/layers/finalgis.htm
http://swr.nmfs.noaa.gov/salmon/layers/finalgis.htm
http://swfsc.noaa.gov/
http://www.calfish.org/
http://www.epa.gov/waterscience/basins/
http://frap.cdf.ca.gov/data/frapgisdata/select.asp
http://www.census.gov/geo/www/tiger/

California Department of Forestry and Fire
Protection
100 meter Grid

2002
http://frap.cdf.ca.gov/data/frapgisdata/select.asp

Land Ownership

GOVTOWNA

vector digital data

California Department of Forestry Forest and
Rangeland Resources Assessment Program

Bureau of Land Management Surface Management
1:100,000

September 1999

http://old.casil.ucdavis.edu/casil/gis.ca.gov/teale/govtowna/

Developed Area and Population

Census 2000 Block Data (Migrated)

vector digital data

California and the Department of Forestry and Fire
Protection, FRAP

2003

1:100,000
http://frap.cdf.ca.gov/data/frapgisdata/select.asp

Imagery
Ortho_2 2 1n s ca053 2005 1 (Monterey)

remote-sensing image

raster digital data

National Agriculture Imagery Program (NAIP)
USDA-FSA Aerial Photography Field Office
Salt Lake City, Utah

2006

http://datagateway.nrcs.usda.gov/GatewayHome.html

Historic Suitable Habitat (Steelhead)
Intrinsic Potential Model

vector digital data

NOAA Fisheries

Santa Cruz Laboratory, Santa Cruz, CA
2005

http://swfsc.noaa.gov/

Toxins

Hazardous_& solid_waste_sites

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

vector digital data

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

mines

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

Industrial_discharge_sites

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

Toxic_release_inventory

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/
Permit_compliance

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

Priority_list_sites

vector digital data

Better Assessment Science Integrating point and
Nonpoint Sources (BASINS)

United States Environmental Protection Agency
2001

http://www.epa.gov/waterscience/basins/

Records Management System (RMS)

Public Consultation Tracking System (PCTS)
National Marine Fisheries Service

Oracle Databases

2008

Fully Appropriated Streams

Declaration of Fully Appropriated Stream Systems
State Water Resources Control Board

State of California

November 19, 1998

http://www.waterrights.ca.gov/html/faslist.htm



http://frap.cdf.ca.gov/data/frapgisdata/select.asp
http://old.casil.ucdavis.edu/casil/gis.ca.gov/teale/govtowna/
http://frap.cdf.ca.gov/data/frapgisdata/select.asp
http://datagateway.nrcs.usda.gov/GatewayHome.html
http://swfsc.noaa.gov/
http://www.epa.gov/waterscience/basins/
http://www.epa.gov/waterscience/basins/
http://www.epa.gov/waterscience/basins/
http://www.epa.gov/waterscience/basins/
http://www.epa.gov/waterscience/basins/
http://www.epa.gov/waterscience/basins/
http://www.waterrights.ca.gov/html/faslist.htm

Flood Zones

FEMA Flood Insurance Maps 1996
Vector digital data

Federal Emergency Management Agency
Q3 Flood Data Program

1996
http://www.fema.gov/



http://www.fema.gov/

