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1425 N. McDowell Boulevard  www.esassoc.com  

Suite 200 

Petaluma, CA 94954  

707.795.0900  phone  

707.795.0902  fax  

date March 30, 2018 

to B.F. Sisk Safety  of Dams  Project File D130314.04 

from Brian Pittman and Rebecca Acosta 

subject B.F. Sisk Dam SRA Vegetation Survey 

Environmental Science Associates’ (ESA) surveyed the B.F. Sisk Dam  and surrounding San Luis State 
Recreation Area (referred to as the “project site”) to identify vegetation types in the vicinity  of the Sisk Dam  and 
reservoir. Wildlife and special status species observed during the survey were also noted. 

ESA wildlife biologists Julie Remp and Rebecca Acosta surveyed the project site on June 13  and 14, 2016, to 
characterize vegetation types and ground-truth vegetation mapping based on analysis of aerial photographs. The 
biologists surveyed all vegetation cover in places which were visible from publicly accessible paths or roadways. 
The vegetation types identified were: 

- California sagebrush (Artemisia californica) scrub
- Blue oak (Quercus douglasii) woodland 
- Cottonwood (Populus fremontii) stand
- California buckeye (Aesculus californica) grove 
- Coyote brush (Baccharis pilularis)- silver lupine (Lupinus albifrons) scrub
- Non-native grassland 

Wildlife species observed included endemic tule elk (Cervus canadensis nannodes), western burrowing owl  
(Athene cunicularia), a California species of special concern, and Swainson’s hawk (Buteo swainsoni), a 
California Threatened species. The full list of wildlife observed is below. 

- California ground squirrel (Otospermophilus beecheyi) 
- Tule elk (Cervus canadensis nannodes): 12-15 individuals on east side of dam on slope 
- American Crow (Corvus brachyrhynchos): crow nests visible in power towers 
- Common raven (Corvus corax) 
- Turkey vulture (Cathartes aura) 
- Red-tailed hawk (Buteo jamaicensis): juvenile 
- Western burrowing owl (Athene cunicularia hypugaea): perched in grassland south of reservoir 
- Loggerhead shrike (Lanius ludovicianus) 
- Brewer’s blackbird (Euphagus cyanocephalus) 
- Western kingbird (Tyrannus verticalis) 
- Mourning dove (Zenaida macroura) 
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- Western meadowlark (Sturnella neglecta) 
- California horned lark (Eremophila alpestris actia) 
- Yellow-billed magpie (Pica nuttalli) 
- Oriole sp. (Icterus sp.) 
- Black phoebe (Sayornis nigricans) 
- Swainson’s hawk (Buteo swainsoni) 
- Cottontail rabbit (Sylvilagus sp.) 
- California quail (Callipepla californica) 
- Great blue heron (Ardea Herodias) 
- Great egret (Ardea alba) 
- Snowy egret (Egretta thula) 
- Killdeer (Charadrius vociferous) 
- Mallard (Anas platyrhynchos) 
- Scrub jay (Aphelocoma californica) 
- Bald eagle (Haliaeetus leucocephalus): west of reservoir 
- White pelican (Pelecanus erythrorhynchos) 
- House finch (Haemorhous mexicanus) 
- Monarch butterfly (Danaus plexippus) 
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Chapter 1 
Summary 

Chapter 1 
Summary 

On behalf of the U.S. Bureau of Reclamation (Reclamation), North State 
Resources, Inc. (NSR) conducted a delineation of waters of the United States 
occurring within the 2,578.80-acre B.F. Sisk Dam Corrective Action Project site 
(study area).  The study area is located on lands surrounding the B.F. Sisk Dam, 
San Luis Reservoir, and O’Neill Forebay, approximately 12 miles west of the 
city of Los Banos, Merced County, California. 

The field delineation was conducted by NSR between August 31 and September 
18, 2009.  A total of 921.813 acres of waters of the United States were mapped 
within the study area.  Waters of the United States occur as lacustrine (891.000 
acres), ephemeral and intermittent streams (0.335 acre, 6,401.77 linear feet), 
ditches (1.656 acres, 15,149.17 linear feet), fresh emergent wetlands (16.559 
acres), and seasonal wetlands (12.169 acres). 

This delineation of waters of the United States is subject to verification by the 
U.S. Army Corps of Engineers (Corps).  NSR advises all parties to treat the 
information contained herein as preliminary until the Corps provides written 
verification of the boundaries of its jurisdiction. 
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Chapter 2 
Project Location 

Chapter 2 Project Location 
The study area is located approximately 12 miles west of the city of Los Banos, 
California on State Route (SR) 152 (Figure 1).  It is in the San Luis Dam, 
California 7.5-minute U.S. Geological Survey (USGS) quadrangle, Township 
10S, Range 8E, Sections 13, 27, 28, 33, and 34 Mount Diablo Base and 
Meridian, and portions of the Gonzaga land grant (Figure 2).  The center of the 
study area is located at approximately UTM 10 S 672239m E, 4101640m N 
(NAD 83 datum). 

2.1 Acreage 

The study area encompasses 2,578.80 acres. 

2.2 Proximity to Major Highways and Streets 

The study area corresponds to the area surrounding the B.F. Sisk Dam, which is 
a large dam visible from miles to the east.  To reach the site, exit Interstate 
Highway 5 at SR 152 and head west. Travel on SR 152 for approximately 2.5 
miles to the SR 33/Gonzaga Road intersection.  From the SR 152 exit ramp, 
turn left, then right at the stop sign and follow Gonzaga Road west.  Pass 
through the intersection with Basalt Hill Road and proceed forward to the 
security booth.  Authorization to proceed on site is required.  Contacts include: 
Mandeep Bling [(209) 827-5110; Department of Water Resources], Lee 
Sencenbaugh [(209) 826-1197; Department of Parks and Recreation], and Patti 
Clinton [(559) 487-5127, Reclamation]. 

2.3 USGS Hydrologic Unit 

The study area is located within the Panoche-San Luis Reservoir USGS 
Hydrologic Map Unit (Cataloging Unit Number 18040014).   
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Chapter 3 
Environmental Setting 

Chapter 3 
Environmental Setting 

3.1 Current/Recent Land Use 

The San Luis Reservoir functions as an out-of-channel water 
storage/hydropower generation facility.  Waters are pumped into the reservoir 
from the California Aqueduct for agricultural or power generation uses when 
needed.  Aquatic recreation, such as windsurfing, fishing, and motor boating, 
occurs on the reservoir.  Camping, hunting, picnicking, and other land-based 
uses occur as allowable within the state and federally owned and managed lands 
surrounding the reservoir.  Sisk Dam is part of the San Luis Joint-Use Complex, 
which is owned by Reclamation and is operated and maintained by the 
California Department of Water Resources (DWR).  

3.2 Site Topography and Elevation 

The topography of the site varies significantly from relatively flat or gently 
rolling in the northeast sections of the study area, to steep and mountainous in 
the southwest.  The elevation of the study area ranges between 230 feet above 
mean sea level (msl) near O’Neill Forebay to almost 1,600 feet above msl in the 
quarry near Basalt Hill. 

3.3 Climate 

Climate within the study area is as follows: 

Type.  The study area is characterized by a climate with cool, moist winters and 
hot or warm, dry summers. 

Precipitation.  Precipitation in the study area primarily falls as rain.  Average 
annual rainfall is approximately 9.5 inches (Western Regional Climate Center 
2009).  For the period between August 31, 2008 and August 31, 2009, 7.89 
inches of precipitation (rain) was recorded, which is 83 percent of normal; 2009 
was the third year of an on-going statewide drought. 

Air Temperature.  Air temperatures in the study area range between an average 
January high of 55 degrees Fahrenheit (ºF), and an average July high of 96 ºF. 
The year-round average high is approximately 76 ºF (Western Regional Climate 
Center 2009). 
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Growing Season.  The growing season (i.e., 70 percent probability of an air 
temperature of 28 ºF or higher) in the study area is between 200 and 280 days 
and occurs from February through October.  The soil temperature regime is 
thermic (USDA Soil Conservation Service 1990). 

3.4 Hydrology/Hydrologic Features 

The study area lies within the San Luis Creek watershed, which historically 
drained to the San Francisco Bay via the San Joaquin River.  Today, however, 
the hydrology of the watershed has been significantly altered by the 
development of the B.F. Sisk Dam and O’Neill Forebay.  Since completion of 
San Luis Dam, runoff from San Luis Creek has been captured in San Luis 
Reservoir and diverted for State Water Project and Central Valley Project 
purposes. 

The hydrology in the study area is provided by precipitation events and by 
leakage of the B.F. Sisk Dam.  Through the use of piezometers and comparison 
of the piezometer data to the level of the San Luis Reservoir, the DWR has 
established a direct correlation between reservoir level and the ground water 
level in the riparian and fresh emergent wetland areas just east of the dam (Pam  
Borba pers. comm.).  Dam seepage is the main source of hydrology for the 
wetland areas within close proximity of the dam.   

Although the correlation between reservoir level and ground water level is not 
as strong in the grassland areas east and west of Basalt Hill Road, dam seepage 
may influence ground water levels as far as the California Department of 
Forestry and Fire Protection (CalFire) station east of Basalt Hill Road (Pam 
Borba pers. comm.).  The depressions found in this portion of the study area 
generally exhibit hydrophytic vegetation and other wetland indicators, 
suggesting that they pond or at a minimum maintain greater moisture than the 
surrounding higher terrain.  The depressions generally lack stream channels 
leading to or from them.  Data indicating whether the moisture supporting the 
potential wetland conditions is from precipitation events or high ground water 
was inconclusive during the field visit. 

3.5 Soil Map Units 

The soil map units within the study area and vicinity are described in the Soil 
Survey of Merced County, California, Western Part (USDA Soil Conservation 
Service 1990) and are shown in Figure 3.  One of the soil map units 
(Xerofluvents, extremely gravelly) is identified as a hydric soil (USDA Natural 
Resources Conservation Service 2007).  Descriptive information about each soil 
map unit follows. 

Insert Figure 3 
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Blank back for 11x17 Figure 3. 
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111 – Apollo clay loam, 15 to 30 percent slopes.  Apollo clay loam, 15 to 30 
percent slopes is a deep, well drained soil on low foothills.  It was derived from, 
and is still underlain by, soft, calcareous shale and sandstone; depth to the soft 
shale and limestone is 40 to 60 inches.  Permeability is moderately slow.  
Available water capacity (the ability of the soil to hold moisture) is high to very 
high.  Effective rooting depth is limited by soft shale or sandstone.  The soil is 
considered non-hydric (USDA Natural Resources Conservation Service 2007). 
The sub-group taxonomy of the Apollo soil series is thermic Calcic 
Haploxerolls.  Apollo clay loam, 15 to 30 percent slope occurs southeast and 
directly north of the dam (Figure 3). 

117 – Arburua loam, 2 to 8 percent slopes.  Arburua loam, 2 to 8 percent 
slopes is a moderately deep, well drained soil on foothills.  It is derived from, 
and is underlain by, calcareous shale and sandstone at a depth of 20 to 40 
inches.  Permeability is moderate.  Available water capacity is low to moderate.  
The soil is considered non-hydric (USDA Natural Resources Conservation 
Service 2007). 

Effective rooting depth is limited by the shale or sandstone layer at 20 to 40 
inches.  The sub-group taxonomy of the Arburua soil series is thermic Typic 
Xerorthents.  This soil map unit occurs in small polygons in the northeast 
section of the study area. 

122 – Asolt very stony clay, 30 to 50 percent slopes.  Asolt very stony clay, 
30 to 50 percent slopes is a deep, well drained soil on mountains.  It is derived 
from basic volcanic rock.  Permeability is slow.  Available water capacity is low 
to moderate.  Effective rooting depth is limited by basic volcanic rock at a depth 
of 40 to 60 inches.  The soil surface is 15 to 35 percent stone covered, and the 
surface layer is a stony clay about 30 inches deep.  The depth to the basic 
volcanic rock is about 40 to 60 inches.  The soil is considered non-hydric 
(USDA Natural Resources Conservation Service 2007).  The sub-group 
taxonomy of the Asolt soil series is thermic Typic Chromoxererts.  This soil 
map unit occurs in the southwestern section of the study area near Basalt Hill. 

131 – Ballvar loam, 2 to 8 percent slopes.  Ballvar loam, 2 to 8 percent slopes 
is a very deep, well drained soil on alluvial fans.  Permeability is moderately 
slow.  Available water capacity is high. Effective rooting depth is 60 inches or 
more.  It formed in mixed alluvium derived from sedimentary rock.  The texture 
of the upper layer varies from sandy clay loam to clay loam, silty clay loam, 
very fine sandy loam, or sandy loam.  The soil is considered non-hydric (USDA 
Natural Resources Conservation Service 2007).  The sub-group taxonomy of the 
Ballvar soil series is thermic Typic Haploxerolls.  This soil map unit occurs east 
of the southern half of the dam. 

161 – Damluis clay loam, 0 to 2 percent slope; 162 – Damluis clay loam, 2 to 
8 percent slopes.  Damluis clay loam soils are very deep, well drained soils on 
low terraces.  They formed in alluvium derived from various kinds of rock.  
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Permeability is slow.  Available water capacity is high.  Effective rooting depth 
is 60 inches or more.  The surface layer is a clay loam to about 22 inches, then, 
to a depth of 60 inches or more is a gravelly sandy loam.  Both map units are 
considered non-hydric (USDA Natural Resources Conservation Service 2007). 
The subgroup taxonomy of the Damluis soil series is thermic Calcic Pachic 
Argixerolls.  These soil map units occur in the portion of the study area that is 
east of the dam and south of O’Neill Forebay. 

221 – Oneil silt loam, 8 to 15 percent slopes; 222 – Oneil silt loam, 15 to 30 
percent slopes; 223 – Oneil silt loam, 30 to 50 percent slopes.  Oneil silt loam 
soils are moderately deep, well drained soils found on foothills.  The three Oneil 
silt loam soils that occur within the study area differ primarily by the slope of 
the hills they occur in.  They are all formed in material derived dominantly from 
calcareous shale and sandstone.  The permeability is low to moderate.  Effective 
rooting depth is limited by sandstone or shale at a depth of 20 to 40 inches.  The 
soil texture is a silt loam to the sandstone and shale at depths of 20 to 40 inches. 
All three map units are considered non-hydric (USDA Natural Resources 
Conservation Service 2007).  The subgroup taxonomy of the Oneil soil series is 
thermic Calcic Haploxerolls.  These soil map units occur in the portion of the 
study area that is south and east of the south end of the dam.  

238 – Pits.  This map unit consists of a basalt rock quarry that provided source 
material for the Sisk Dam and now contains soil material and rock.  The quarry 
is located on top of Basalt Hill.  Large quantities of rock parent material, 
dumped piles of mined rock debris, and young fine textured wind-blown 
alluvium are present within the quarry area.  Pits are non-hydric (USDA Natural 
Resources Conservation Service 2007).  Pit soils occur in the portion of the 
study area that is south of the reservoir on the top of Basalt Hill. 

284 – Xerofluvents, extremely gravelly.  Xerofluvents, extremely gravelly 
soils are a diverse group of very deep, poorly drained to well drained soils in 
channels, and on old plains in and adjacent to streams on mountains and 
foothills.  They formed from gravelly alluvium derived from various kinds of 
rock.  Permeability is slow to moderately rapid.  Available water capacity is 
very low to low.  Effective rooting depth is 60 inches or more.  The water table 
is at a depth of 40 to 72 inches from December through March.  This soil is 
subject to long periods of flooding from January through March, and it is 
considered a hydric soil for that reason (USDA Natural Resources Conservation 
Service 2007).  It is used as a source for gravel.  Xerofluvents are their own 
subgroup.  This soil map unit occurs in two polygons east of the center of the 
dam. 

287 – Water.  The water soil map unit refers to the inundated soils under the 
San Luis Reservoir and O’Neill Forebay. 

288 – Dam.  The dam soil map unit refers to the area of the constructed Sisk 
dam, which primarily consists of rock from the nearby quarry on Basalt Hill. 
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3.6 Vegetation Communities 

The study area includes five vegetative alliances as defined in Manual of 
California Vegetation (Sawyer and Keeler-Wolf 1995) and two habitat types per 
A Guide to Wildlife Habitats of California (WHR) (Mayer and Laudenslayer Jr. 
1988).  California annual grassland is the dominant alliance in the study area.  
Four alliances are closely associated with the seepage areas and ditches along 
the toe of Sisk Dam, and portions of the full-bank reservoir shorelines:  Big 
Saltbush Shrubland, Coyote Bush Shrubland, Mixed Willow Woodland, and 
Cattail.  All of these alliances are surrounded at least partially by annual 
grassland alliances.  WHR types were used to map barren areas, and a single 
stand of chaparral-like shrub dominated by a plant uncommon to the region. 

3.6.1 California Annual Grassland 
California annual grassland is the largest vegetative alliance occurring in the 
study area and is dominated by non-native annual grasses and forbs.  This 
alliance occurs on all the soil map units and land types present on the site with 
minor differences in species composition based on location.  The dominant non-
native grasses include wild oats (Avena barbata – UPL1), ripgut brome (Bromus 
diandrus – UPL), and soft chess (Bromus hordeaceus – FACU).  The dominant 
non-native forbs include black mustard (Brassica nigra – UPL) and broad-
leaved pepperweed (Lepidium latifolium – FACW).  These dominants are 
representative of nearly all of the areas mapped as California annual grassland, 
except for areas adjacent to and within the seepage wetlands and associated 
ditches along the toe of Sisk Dam.  On the steep hillsides to the south of the 
reservoir, the native forb, hayfield tarweed (Hemizonia congesta – UPL), is also 
relatively abundant. 

The annual grassland along the toe of Sisk Dam has the greatest diversity of 
native plants, and also the greatest concentration of broad-leaved pepperweed. 
Non-natives present in these more mesic areas include Mediterranean barley 
(Hordeum murinum – FAC), curly dock (Rumex crispus – FACW), horehound 
(Marrubium vulgare - FAC), and cocklebur (Xanthium strumarium – FAC).  
Native grasses and forbs were a very minor component within the annual 
grassland as a whole, but were most abundant within the more mesic areas 
mentioned above.  These natives include, vinegar weed (Trichostema 
lanceolatum – UPL), salt heliotrope (Heliotropium curassavicum – OBL), 
purple needle grass (Nassella pulchra – UPL), and gum plant (Grindelia 
camporum – FACU). 

1 Wetland indicator status for plant species is based on National List of Plant Species That Occur in Wetlands: 
California (Region 0) (Reed 1988) and includes the following categories: 
Obligate Wetland (OBL) – Plants that occur almost always in wetlands 
Facultative Wetland (FACW) – Plants that usually occur in wetlands, but also occur in non-wetlands (i.e., uplands) 
Facultative (FAC) – Plants with a similar likelihood of occurring in both wetlands and uplands 
Facultative Upland (FACU) – Plants that usually occur in uplands, but also occur in wetlands 
Obligate Upland (UPL) – Plants that occur almost always in uplands 
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Coyote Bush Shrubland  
Coyote Bush Shrubland is distinguished by dense stands of coyote bush 
(Baccharis pilularis - UPL) in upland positions adjacent to the intermittent 
drainages or the reservoir shorelines (bank full).  Big saltbush (Atriplex 
lentiformis – FAC) is a minor component of this alliance and occurs at the 
upper and drier edges of the stands.  Herbaceous vegetation is largely absent 
under the shrub canopy, and in some of the stands, broad-leaved pepperweed 
occurs within canopy gaps and along edges. 

Big Saltbush Shrubland 
Big Saltbush Shrubland occurs as scattered clusters and as moderately dense 
linear stands along the intermittent drainages and portions of the reservoir 
shorelines.  In its overall range, big saltbush is associated with riparian zones 
and the margins of wetlands, but is uncommon as a riparian associate in the 
Central Valley (Meyer 2005).  The largest and densest stand adjacent to the 
study area is along the southern shoreline (bank full) of San Luis Reservoir. 
This stand includes hundreds of individuals of big saltbush that are concentrated 
at the base of a drainage and extend along the reservoir shoreline for 
approximately a quarter mile.  The large stand of big saltbush near the toe of 
Sisk Dam is associated with adjacent stands of coyote bush and a lone honey 
mesquite (Prosopis glandulosa ssp. torreyana - UPL).  Grasslands adjacent to 
the Big Saltbush Shrubland stands have higher concentrations of salt heliotrope 
than the grasslands at large within the study area.  Big saltbush, along with salt 
heliotrope and honey mesquite, are all classified as halophytes. 

Mixed Willow Woodland 
Mixed Willow Woodland alliance is dominated by native trees associated with 
riparian woodlands: Fremont cottonwood (Populus fremontii spp. fremontii – 
FACW), red willow (Salix laevigata - FACW), and black willow (Salix 
gooddingii – OBL).  The dominant shrub in this habitat type is mule fat 
(Baccharis salicifolia – FACW), which forms dense stands surrounding the 
cottonwoods and willows. 

Cattail Alliance 
Cattail Herbaceous Vegetation occurs in seasonal wetlands as inclusions or 
adjacent to Mixed Willow Woodland.  Narrowleaf cattail (Typha angustifolia – 
OBL) is the dominant species in the Cattail stands, dusky willow (Salix 
melanopsis – FACW) is subdominant in one of the stands.  Dominant non-
natives associated with this alliance are broad-leaved pepperweed and poison 
hemlock (Conium maculatum – FACW).  

Mixed Chaparral  
Mixed chaparral habitat is comprised of a single stand of dense shrubs on a 
steep slope northwest of Borrow Area 1.  The dominant shrub in this stand is 
silver buffaloberry (Shepherdia argentea – UPL).  Subdominant shrubs in this 
stand are blue elderberry (Sambucus mexicana – FAC) and wild rose (Rosa sp.). 
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Barren 

Barren habitat is comprised of the disturbed areas that have less than 2 percent 
total vegetative cover.  A representative Barren site is located on the hilltop 
quarry located southwest of the dam. 
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4.1 Field Delineation 

The routine delineation of wetlands and “other waters” within the study area 
was based on field observations of positive indicators for wetland vegetation, 
hydrology, and soils; and indicators of “other waters.”  This methodology is 
consistent with the approach outlined in Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory 1987) and Interim Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West 
Region (U. S. Army Corps of Engineers 2006).  Taxonomic nomenclature for 
plant species is in accordance with The Jepson Manual (Hickman 1993).  
Wetland indicator status for plant species was confirmed using Reed (1988), 
and the “50/20 Rule” was applied to determine plant dominance (U. S. Army 
Corps of Engineers 2006).  The presence of primary and/or secondary wetland 
hydrology indicators was documented for each wetland feature. 

A soil pit was dug in each representative wetland feature.  Soil pits were dug to 
a depth sufficient to document the presence or confirm the absence of hydric 
soil indicators.  Soils were examined in order to assess field indicators of hydric 
soils.  Positive indicators of hydric soils were observed in the field in 
accordance with the criteria outlined in Field Indicators of Hydric Soils in the 
United States (Hurt, and Vasilas 2006).  Soil colors were determined using a 
Munsell® soil color chart.  The hydric status of each soil map unit was reviewed 
using Hydric Soils list for Merced County, California Western Part (USDA 
Natural Resources Conservation Service 2007).  At least one set of paired data 
points was selected to best represent the wetland feature type and the adjacent 
uplands.  Data points were also placed in suspect areas to confirm wetland or 
upland status. 

Delineation of “other waters” was based on presence of an ordinary high water 
mark (OHWM) as defined in Corps regulations (33 CFR 328.3 and 33 CFR 
328.4).  Physical characteristics of an OHWM include a natural line impressed 
on the bank, shelving, changes in the character of the soil, destruction of 
terrestrial vegetation, presence of litter and debris, leaf litter disturbed or 
washed away, scour, deposition, presence of bed and bank, and water staining. 
At least one set of paired data points was then selected to best represent the 
“other waters” and adjacent upland conditions for each “other waters” type. 

Forty-nine data points representing each feature type and the associated upland 
were characterized and documented throughout the study area.  Field 
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observations were conducted between August 31 and September 18, 2009.  
Routine wetland determination data forms are presented in Appendix A.  
Representative photographs of features delineated are presented in Appendix B. 

The boundaries of delineated features and all 3-parameter data point locations 
were mapped using a Trimble Pathfinder Geo XH Global Positioning System 
(GPS) capable of sub-foot accuracy.  Where the use of the GPS was not 
practicable, the features were delineated by hand onto ortho-rectified color 
aerial photographs.  After the field delineation, the GPS data were overlain on 
the ortho-rectified color aerial photograph of the study area to generate a 
delineation map. 

4.2 Evaluation of Federal Jurisdiction 

Isolated, non-navigable, intrastate waters are not subject to federal jurisdiction 
based on guidance issued in response to the U.S. Supreme Court’s decision in 
Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers 
(“SWANCC decision”) (Guzy and Anderson 2001).  Additionally, the 
memorandum providing guidance to implement the U.S. Supreme Court’s 
decision in Rapanos v. United States and Carabell v. United States, referred to 
as “Rapanos” (Grumbles and Woodley 2008), was considered in determining 
federal jurisdiction.  Under this guidance, wetland features that are not adjacent 
to (i.e., bordering, contiguous, or neighboring) a traditional navigable water 
(TNW) or abutting a relatively permanent water (RPW) are subject to a 
significant nexus evaluation.  In these circumstances, the significant nexus 
evaluation is used by the Corps (and Environmental Protection Agency) to 
determine whether a particular wetland or “other water” has a “significant 
nexus” to a TNW; and is, therefore, subject to regulation under the federal 
Clean Water Act, (i.e., “waters of the United States”).  

Approved Jurisdictional Determinations and Preliminary Jurisdictional 
Determinations are tools used by the Corps to help implement Section 404 of 
the Clean Water Act.  In order to obtain an Approved Jurisdictional 
Determination, as required to determine a feature as non-jurisdictional, the 
Corps must conduct a significant nexus evaluation to assess the characteristics 
and functions of the aquatic features to determine if they significantly affect the 
chemical, physical, or biological integrity of downstream navigable waters.  
Alternatively, an applicant can request a Preliminary Jurisdictional 
Determination in which case the Corps will treat all features as waters of the 
United States for permitting purposes (Riley 2008).   

For the purposes of this wetland delineation, the jurisdictional status of the 
wetlands and other waters observed in the study area were all considered 
jurisdictional, and the applicant is requesting a Preliminary Jurisdictional 
Determination. 
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4.3 Problematic Vegetation, Soils, and Hydrology 

Problematic vegetation, soils, and hydrology were observed at various locations 
in the study area.  In each case, the procedure followed to determine the 
feature’s wetland status was based on the discussion and guidance for 
problematic vegetation, soils, and hydrology provided in the Manual and/or 
Manual Supplement.  The problematic determinations stem from: (1) the 
manipulation of the natural flow regime and topography from the construction 
and operation of the Sisk Dam (starting in 1962); (2) the dry season site visit 
coupled with the current drought conditions on the site; and (3) sparse 
vegetative cover, or colonization of some wetland features by upland annual 
plant species. 
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The boundaries and acreages of waters of the United States within the study 
area are illustrated in the series of figures representing the boundaries of waters 
of the United States, including wetlands (Figure 4 series – attached in the 
pocket).  Waters of the United States within the study area occupy a total of 
921.813 acres and include lacustrine, ephemeral and intermittent streams, 
ditches, fresh emergent wetland, and seasonal wetland.  An acreage summary of 
the waters of the United States delineated within the study area is presented in 
Table 1.  A detailed tabulation of the acreage (and linear footage – as 
appropriate) is also presented in the tables on Figures 4b through 4e, Appendix 
C. 

Table 1. Acreage Summary of Jurisdictional Waters of the United States 
Within the B.F. Sisk Dam Corrective Action Project Study Area, Merced 
County, California 

Total Total Linear 
Waters of the United States  Acreage  Feet 

Wetlands 
Fresh Emergent Wetland 16.559 N/A 

Seasonal Wetland 12.169 N/A 
Total Wetlands 28.728 N/A 
Other Waters 
Lacustrine 891.000 N/A

Ephemeral Drainage  0.298  5,586.77  

Intermittent Stream  0.037 815.00 

Ditch 1.656 15,149.17

Settling Pond 0.094 N/A 
Total Other Waters 893.085 21,550.94 
Total Jurisdictional Waters of the United States 921.813 21,550.91 

5.1 Characterization of Delineated Features 

The following description of the waters of the United States, including wetlands 
provides details about specific wetland features observed and documented in the 
study area.  In some cases, there were many features of one type (e.g., seasonal 
wetland), so details typical of the feature type are described.  As presented in 
Table 1, there are two types of wetlands and five types of “other waters”. 
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In some cases, several wetland types combine to create a complex feature.  So 
that this characterization of the delineated features provides a comprehensive 
description, the feature types associated with specific functions are lumped 
together.  For example, most of the fresh emergent wetlands are associated with 
dam seepage, but the seepage is then conveyed out of the study area via ditches. 
As a result, the discussion lumps the features associated with this function as the 
Seep Wetland Complex.   

Each heading in the following discussion identifies the feature type or function, 
and is followed by representative feature labels from Figures 4b – 4e.  
References are also made to corresponding data sheets (Appendix A) and to 
representative photographs (Appendix B). 

5.1.1 Lacustrine (LAC 1, LAC2, and LAC3) 
The Lacustrine features correspond to the San Luis Reservoir below the full 
pool elevation, and combined they are the largest (891.000 acres) feature type 
delineated.  The full pool elevation is the elevation at which the DWR considers 
the reservoir to be full.  There is no spillway, but water is pumped into or out of 
the reservoir via a large pumping system.  The marks on the ground 
corresponding to the full pool elevation include eroded shoreline, shelving, 
changes in the character of the soil, destruction of terrestrial vegetation, and the 
presence of fluvial litter and debris.  Data point 46 (Figure 4d) documents the 
lacustrine conditions found in a small inlet of the San Luis Reservoir.  During 
the field visit, the San Luis Reservoir was at historic low levels, but despite the 
dry conditions, the field indicators of the high water mark in the vicinity of data 
point 46 and at other locations around the reservoir were obvious. 

The reservoir functions as out-of-channel water storage to serve the State Water 
Project and the Central Valley Project.  The natural San Luis Creek drainage is 
insufficient to fill the reservoir, so water is either pumped into or out of the 
reservoir from the State Water Project or Central Valley Project canals 
depending on water need and availability.  In addition to supporting agricultural 
and municipal water needs, the reservoir supports recreation such as boating and 
fishing. 

5.1.2 Seep Wetland Complex (from south to north – ED6, FEW10, FEW7, FEW6, 
D9, FEW3, FEW8, D7, FEW9, D2, SW4, D3, D6, D5, and D8) 

This complex of fresh emergent wetlands, seasonal wetlands, and drainage 
ditches are formed from, or convey, waters that seep through the dam from the 
reservoir.  A correlation that ties the hydration of the wetland features and 
ditches to the level of the reservoir has been documented by the DWR (Pam 
Borba, Pers. Comm.).  The hydration of these wetland and ditch features may 
undergo long- or short- periods of inundation depending on the duration (or lack 
thereof) of full capacity reservoir height.  In addition, if the reservoir has been 
low for several years, the next time it is full, the dam leaks more at first then 
slows down over time as the air spaces between soil particles in the dam are 
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replaced with water.  Some hydration of the features also results from 
precipitation events.  

Seep wetland complex features (e.g., FEW9; Photographs 4, 5, and 6) occur in 
areas with long-duration saturation or inundation creating an anaerobic 
environment suitable for hydrophytic plants.  The features occur in the deeper 
depressions close to the toe of Sisk Dam where seepage creates long-duration 
ponding or soil saturation.  The length of inundation is dependent on the 
reservoir level behind the dam; the features are inundated for long-duration 
when the reservoir is full for a long period of time, or the features may remain 
dry during years (such as in 2009) when the reservoir level is very low for the 
whole year.  Herbaceous plant species dominate the seep wetland features, 
although portions of the features are also vegetated by hydrophytic trees and 
shrubs.  Dominant species include: narrowleaf cattail, broad-leaved 
pepperweed, poison hemlock, Fremont cottonwood, red willow, black willow, 
and mule fat.  

Wetland hydrology criteria are met through the observation of sediment 
deposits, surface soil cracks, oxidized rhizospheres, and the FAC-neutral test.  
Soils were mottled with redox features and fit the Redox Depressions (F8) 
hydric soil indicator description.  Seep wetland complex features occur with the 
most frequency in depressions close to the dam.  Data points 5, 6, 9, 12, 14, and 
15 are among those documenting the habitats.   

The wetlands documented in the seep wetland complex occur on gentle slopes 
(e.g., FEW10), in depressions (e.g., FEW9), and on flat surfaces (e.g., SW4).  
The ditches were created to bisect and connect the various wetland features, and 
the main “drain” of the whole complex is the large, deep ditch (D8; Photograph 
10) north of the complex.  The primary function of the seep wetland complex is 
to collect and transport the seepage water.  The secondary functions of the 
complex are: sediment and toxicant retention, flood-flow attenuation, 
production export, aquatic diversity and abundance, and wildlife diversity and 
abundance (Schneider, and Sprecher 2000).  See Photographs 3–10 (Appendix 
B) for images of the seep wetland complex.  

Other seep wetlands (e.g., FEW15; Photograph 11) occur north of the dam. 
Although the features exhibit many of the characteristics and serve similar 
functions as the seep wetland complex described above, they do not drain 
through the D8 ditch.  These wetland and ditch features (e.g., D10; Photograph 
12) flow off-site and are presumed to reach O’Neill Forebay.  

5.1.3 Seasonal wetlands (SW30, SW31, FEW1, FEW2, SW27, SW5, SW32, SW1, 
SW2, SW3, SW28, SW26, SW29, SW21, SW22, SW6, SW20, SW45, SW24, 
SW7, SW25, SW8, SW10, SW11, SW23, SW15, SW14, SW9, SW 19) 

The vast majority of the seasonal wetland features mapped within the study area 
occur east of the seep wetland complex, in the vicinity of Basalt Hill Road.  The 
closer these features are to the dam, the greater likelihood that their hydration is 
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related to water seepage through the dam during high reservoir periods.  
However, the correlation between seepage and seasonal wetland hydration gets 
weaker with distance east of the dam.  Because each seasonal wetland occurs in 
a depression (some very slight, some deep and well pronounced), precipitation 
is thought to play an important role in the hydration of the features, whether or 
not they receive seepage from the reservoir.  

Most of the features (e.g., SW19, SW24, SW7, SW19) are extensions of the 
grassland habitats they occur in. The dominant species are marginally 
hydrophytic (FAC) grasses or herbaceous plant species, and in most cases, the 
depressions are slight, and the boundaries of the features are gradual.  The most 
reliable boundary indicator observed was the change from upland to wetland 
vegetation.  In these cases, the hydric soil indicators [Redox Depression 
(Photograph 16)] continue across the wetland – upland boundary due to 
capillary pull.  The most common hydrology indicators are surface soil cracks, 
sediment deposits, and oxidized rhizospheres.   

The weak hydrophytic vegetation parameter (and in some cases the weak 
wetland hydrology parameter) make it difficult to determine how frequently 
these features become saturated.  Some may only be saturated for long duration 
during wetter than normal precipitation years, or in years of high precipitation 
coupled with high reservoir levels (producing contributing soil saturation from 
seepage and precipitation).   

Contrast the shallow depression seasonal wetlands with the deeper depressions 
(e.g., SW27, SW5, FEW1, FEW2) and the dominant plants become much more 
hydrophytic, and the indicators of hydric soils and wetland hydrology get much 
more pronounced.  These deeper depression seasonal wetlands occur closer to 
the dam.  The ground water level may be higher in years of high reservoir 
levels, and the deeper depressions may be closer to that groundwater level. 
Closer proximity to the groundwater level coupled with normal or above normal 
precipitation rates likely result in long duration inundation of these features, 
which produce the stronger wetland indicators. 

For the most part, no surface channel was evident that connects these seasonal 
wetlands to the seep wetland complex ditches.  As such, the functions of the 
features are not related to drainage, but are purely related to more “natural” 
functions such as: sediment and toxicant retention, flood-flow attenuation, 
production export, aquatic diversity and abundance, and wildlife diversity and 
abundance (Schneider, and Sprecher 2000). 

Data points 4, 10, 19, 21, 23, 24, 31, 32, 35, 37, 39, and 41 (also see 
Photographs 13–18) document seasonal wetland features.  The dominant plant 
species found within them consist of hydrophytic grasses such as Mediterranean 
barley and squirreltail fescue (Vulpia bromoides – FACW), and herbaceous 
species such as broad-leaved pepperweed, salt heliotrope, curly dock, and 
horehound.  In some instances, typically closer to the dam where seepage 
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appears to play a greater role in the hydration of the features, tree (e.g., Fremont 
cottonwood) and shrub species (e.g., mule fat) are also present. 

The wetland hydrology indicators observed in the seasonal wetland features 
include water marks, sediment deposits, surface soil cracks, and oxidized 
rhizospheres.  Hydric soil criteria are met through the observation of redox 
features described under the Redox Depressions hydric soil indicator.  Because 
of the prolonged drought, it is highly possible that these features have not been 
hydrated for a number of years.  But because they lie within depressional 
microtopography, are dominated by hydrophytes, and have hydric soil 
indicators, they could not be excluded from the wetland classification. 

5.1.4 Ephemeral Drainage (ED13, ED3, ED4, ED9, ED6, ED5) 
Ephemeral drainages are features that flow during precipitation events and for 
short periods following the precipitation (less than 14 days).  There is no ground 
water component adding to the duration of flow after a precipitation event. 
Most of the natural stream channels found within the study area are considered 
ephemeral drainages due to the well drained soils on the slopes they are found 
upon, the low annual precipitation rates, and the lack of wetland conditions at 
the source of the stream.  [Wetlands at the source of a stream might slowly 
release waters after a storm event and contribute to a longer flow regime within 
the drainage – an intermittent stream flow regime (see below)].   

Data points 43 (Photographs 19 and 20) and 47 (Photograph 21) document 
representative 2- and 1-foot-wide (respectively) ephemeral drainages.  In each 
case, there is a defined bed and bank, evidence of scour and deposition, the 
features occur at the bottom of small drainage basins, and they are visible on 
aerial images.  The features are not wetlands because the vegetation parameter 
is not met; the soils may or may not be met due to their recent deposition or 
frequent scour.  The ephemeral drainages are considered “other waters of the 
United States.”  They function largely to concentrate and convey accumulated 
waters (from precipitation events) from the hills surrounding the study area.  
There is no influence of seepage waters from the reservoir. 

5.1.5 Intermittent Stream (IS1) 
Intermittent streams are features that flow seasonally, but exhibit a groundwater 
component in addition to the collection and conveyance of precipitation and 
sheet flow from adjacent slopes.  The intermittent streams often have a wetland 
feature at the source that absorbs and then slowly releases waters, or they are 
influenced by high ground water.  Intermittent streams are characterized as bed 
and bank features that exhibit evidence of scour and deposition.  One 
intermittent stream (IS1) was mapped within the study area.  Although 
conditions were dry during the site visit, feature IS1 provides drainage for a 
moderately large seasonal wetland (SW22; 0.668 acres) and wetlands (e.g., 
SW32, SW21) that are not directly connected (Figure 4c).  Feature SW22 and 
the other upslope seasonal wetlands may be wet during periods of high water in 
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the reservoir, which would likely add a ground water component to the flow 
within IS1. 
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A total of 921.813 acres of waters of the United States, including wetlands were 
delineated within the study area.  To support a “preliminary verification,” all 
features identified herein and shown on the Figure 4 series are assumed to be 
federally jurisdictional.  Waters of the United States identified in this report are 
subject to verification by the Corps.  NSR advises all interested parties to treat 
the information contained herein as preliminary pending written verification of 
jurisdictional boundaries by the Corps. 
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APPENDIX B 
Representative Photographs 

August 31 to September 18, 2009 





 

 
 

 

Appendix B 
Representative Photographs 

Photograph 1.  Cover photograph.  Looking southwest from the eastern edge of the study area, south of State 
Route 152 and Gonzaga Road.  Visible in the photograph is the dam, the seep wetlands at the base of the dam, 
and Basalt Hill Road. 

Photograph 2.  To provide a sense of scale, this view is from the top of the dam looking northeast.  The seep 
wetlands described in the photographs that follow can be seen as the narrow string of trees and darker 
vegetation just beyond the straight gravel road in the sunny portion of the photograph. 
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Photograph 3.  Seepage wetlands occur in the lands east of the foot of the dam.  Starting at the south end of the 
dam, data point 14 (shovel) documents the first of a series of wetland features (FEW10) created from dam 
seepage.  These wetland features are connected via a series of ditches that help to convey the waters to O’Neill 
Forebay.  The next several photographs depict several of the wetland features and ditches that convey these 
waters. 

Photograph 4.  Looking southeast at the north end of FEW9, another seep wetland in the complex mentioned in 
Photograph 3.  The photograph is taken from a low bench near the eastern foot of the dam. 
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Appendix B 
Representative Photographs 

Photograph 5.  Data point 5 located on the western edge of FEW9.  The data point is located at the base of a 
small rise at the abrupt upland boundary to the wetland feature.  Note the dense cattail understory and red willow 
overstory. 

Photograph 6.  Looking west at FEW9, data points 6 (shovel in background) and 7 (backpack) document the 
eastern edge of the FEW9 feature.  The data points are located south of the point Photograph 4 was taken from 
(see Figure 4c).  
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Photograph 7.  Looking northeast from approximately 0.1 mile north of the point Photograph 4 was taken from.  
The darker vegetation between the toe of the slope and the pickup truck is the wetland feature (SW4) associated 
with the conveyance of dam seepage.  Data points 1 and 2 are located just out of the photograph to the right. 

Photograph 8.  Data points 1 (shovel) and 2 (backpack) document the seasonal wetland (SW4) and adjacent 
upland, respectively. 
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Appendix B 
Representative Photographs 

Photograph 9.  Data points 21 and 22 document the seasonal wetland (SW6) and adjacent upland, respectively, 
that occurs at the northern boundary of the central portion of the study area (see Figure 4c).  The feature 
extends beyond the boundaries of the study area and functions as a collection area for runoff of precipitation and 
dam seepage that occurs east of the dam.  SW4, SW6, and SW20 are part of the same large seasonal wetland.   

Photograph 10.  Looking northwest at D8.  This ditch is the main outflow conveyance feature of the seepage 
collected in the wetlands and ditch features pictured above.  This ditch flows north to O’Neill Forebay.  The 
channel width at this point is estimated at 8 feet, based on weak indicators of an ordinary high water mark. 
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Photograph 11.  Data point 15 (shovel) documents a small fresh emergent wetland (FEW4) located on the north 
side of the dam in the north western portion of the study area.  This feature is also a seep wetland and a number 
of ditches (e.g., D12) help to convey these waters to the O’Neal Forebay. 

Photograph 12.  Data point 16 documents a ditch (D10) that conveys seepage waters toward O’Neill Forebay on 
the north side of the dam. 
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Appendix B 
Representative Photographs 

Photograph 13.  A number of seasonal wetlands occur east of the dam.  This photograph of SW32 shows the 
feature’s close proximity to FEW9.  Data point 11 (backpack) documents the feature, and data point 10 (shovel) 
documents the adjacent uplands. 

Photograph 14.  Data points 19 (shovel) and 20 (GPS unit) document the boundaries of SW22.  As is evident in 
the photograph, the boundary is very subtle.  In this case, hydric soil indicators were observed at both points, but 
the vegetation and hydrology indicators were missing from the upland point.  
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Photograph 15.  Data point 23 documents another small seasonal wetland (SW24).  Each of the seasonal 
wetland features that occur east of the dam are depressional, and the three wetland parameters are evident, but 
it is not certain whether dam seepage plays a role in their hydration.  As depressional features, they may only be 
hydrated during winter precipitation events. 

Photograph 16.  The soils at data point 23 show the prominent redox features. 
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Appendix B 
Representative Photographs 

Photograph 17.  Data point 28 (shovel) documents upland conditions in a suspect wetland located north of State 
Route 152.  The aerial photograph of the study area shows a drainage-like feature here.  This data point was 
installed at the low point of the feature, but no wetland parameters were met. 

Photograph 18.  Data point 31 documents the seasonal wetland (SW19) that occurs in a very shallow depression 
in the portion of the study area north of State Route 152.  The indicators are weak, but sufficient for the feature to 
be considered a wetland. 
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Photograph 19.  Several ephemeral drainages exit the hills surrounding the study area.  Here, DP 43 documents 
this 2-foot wide ephemeral drainage (ED5).  Although annual upland vegetation has colonized the feature, and 
the soils are not hydric, the bed and bank feature with evidence of scour and deposition qualifies as an “other 
waters” of the United States. 

Photograph 20.  The incised channel of ED5 is more pronounced on the west side of Basalt Hill Road. 
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Appendix B 
Representative Photographs 

Photograph 21.  Data point 47 documents another small ephemeral drainage (ED3).  Similar to ED5, upland 
vegetation has colonized this drainage, but strong evidence of scour and deposition, and a pronounced bed and 
bank qualify this feature as an “other waters”. 

Photograph 22.  Data point 46 documents the San Luis Reservoir below the full pool elevation.  The dam can be 
seen in the background, and a temporary road in the foreground.  Scattered debris has been trapped within the 
stems of the shrub (seep willow) growing along the upper water mark and other indicators help to define the 
“bathtub ring” at full pool elevation. 
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Photograph 23.  Another view of the lake bottom documented by data point 46 (shovel in background). 

Photograph 24.  This photograph shows the single “mixed chaparral” stand of silver buffaloberry.  The species is 
not a wetland indicator, but there is a small ephemeral drainage leading from it.  Data point 48 documents that 
the three wetland parameters were met within the stand.  Also visible in the photograph is the “mud slide area” 
depicted on Figure 4e.  Although small rivulets are visible within the mud slide, they are a remnant of the slide 
and are not considered waters.  
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Appendix B 
Representative Photographs 

Photograph 25.  Data point 49 documents that the small “puddles” that have formed within the quarry on top of 
Basalt Hill are not wetlands.  The features are almost devoid of vegetation, the soil layer is very thin on top of 
rock, with no hydric soil indicators.  Only the wetland hydrology parameter is met (see data sheet 49). 
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Figures 4a – 4e 

Preliminary Boundaries of Waters of the United States, Including Wetlands 
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