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To contribute to sustainable groundwater management in the Madera Subbasin, the Madera 
County GSAs are beginning to implement a phased flood water recharge program to utilize flood 
flows available as Section 215 available from the Friant Division. Section 215 water is defined 
under Section 215 of the Reclamation Reform Act of 1982, as un-storable irrigation water to be 
released due to flood control criteria or un-managed flood flows. Section 215 water obtained from 
the Bureau of Reclamation (Reclamation) will be recharged on lands in the Madera County GSA. 

The Madera Subbasin Recharge Project 1 consists of a group of recharge projects that, taken 
together, can recharge large amounts of water when it is available. The combination of recharge 
basins and flood managed aquifer recharge (Flood-MAR) in a single project allows for a larger 
total recharge capacity while maintaining much of that capacity in productive farmland when 
water is not being applied for recharge.  

The Madera Subbasin Recharge Project 1 groundwater recharge projects include the following: 

• Wine Group Property:  

– Construction of one turnout on Madera Irrigation District’s (MID’s) Lateral 32.2  

– Removal of point of diversion at MID’s Lateral 32.2 

– Construction of the delivery infrastructure for Flood-MAR 

– Landowners to facilitate the connection to existing on-farm irrigation systems for 
application 

• Waterland Vineyard, including neighboring Brock Moore Property: 

– Construction of one turnout on MID’s Lateral 6.2  

– Construction of the delivery infrastructure for Flood-MAR 

– Landowners to facilitate the connection to existing on-farm irrigation systems for 
application 

• Root Creek Property: 

– Construction of one turnout on MID’s Lateral 6.2  

– Construction of the delivery infrastructure for Flood-MAR 

– Construction of one recharge basins, capable of capturing flood flows that would be 
conveyed through the existing MID canals  

• Approximately 2,500 acres of Flood-MAR at varying locations utilizing existing 
infrastructure  

1.2 Survey Location 
The Madera Recharge Subbasin Project 1 groundwater recharge projects are proposed to occur on 
four properties in the County: Wine Group, Waterland Vineyard, Brock Moore, and Root Creek 
properties. Each property is discussed below. 
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Wine Group Property 
The Wine Group property is located northeast of the City of Berenda and north of Berenda Creek. 
It is bordered on the south by Avenue 22, on the east by Road 24, on the north by Avenue 23 and 
MID Lateral 32.2, and by vineyards to the west. The Santa Fe Railroad cuts through the northern 
corner of the property. The Wine Group property is located in the Kismet 7.5-minute quadrangle 
map with an elevational range of 275 to 290 feet (Figures 1 and 2).  

Waterland Vineyard including Brock Moore Property 
The Waterland Vineyard including the Brock Moore property is located east of the City of 
Borden and north of the San Joaquin River. The properties are bound by Road 36 to the west, 
Avenue 13 and MID Lateral 6.2 to the south, Road 39 ½ to the east, and open space to the north. 
The Waterland Vineyard including the Brock Moore Property is found within the Lanes Bridge 
7.5-minute quadrangle map and have an elevational range of 340 to 375 feet (Figures 1 and 2). 

Root Creek Property 
The Root Creek property is located south of the Waterland Vineyard property and east of State 
Route (SR) 99. It is bound by residential property to the north and agricultural fields on the west, 
east, and south. The San Joaquin River is located to the south of the property. The Root Creek 
property is located in the Gregg 7.5-minute quadrangle map and has an elevational range of 285 
to 310 feet (Figures 1 and 2).  

Directions to the Survey Areas 
Wine Group Property 
The Wine Group property can be accessed from SR-99 by taking exit 159 for Avenue 18 ½ and 
heading east and turning onto Road 24. 

Waterland Vineyard and Brock Moore Properties  
The Waterland Vineyard and Brook Moore properties can be accessed from SR-99 by taking exit 
131 for SR-41, exiting on Avenue 12, heading east to Road 39 ½, turning left onto Road 38, and 
continuing for 0.6 miles. The Brock Moore property is located to the west and south of Waterland 
Vineyard between Bella Vista Drive to the east and Road 38 to the west.  

Root Creek Property 
The Root Creek property can be accessed from SR-99 by taking exit 144 for Avenue 7 toward 
Road 33, turning right onto Avenue 9, then continuing for 1 mile to Road 36 heading west to 
Avenue 11 and then heading south on Road 35 (Root Creek Road).  
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1.3 Contact Information 
Applicant 
Stephanie Anagnoson 
Director of Water and Natural Resources 
Madera County Water and Natural Resources Department 
200 W 4th St., Suite 3100  
Madera, CA 93637 
(559) 598-0362 

Agent 
Jesse Halsted 
Permitting Specialist 
Environmental Science Associates 
2600 Capitol Ave., suite 200 
Sacramento, CA 95816 
(916) 231-1161 
jhalsted@esassoc.com 

Delineator(s) 
Brenda McMillan 
Senior Biologist 
Environmental Science Associates 
550 West C Street, Suite 750 
San Diego, CA 92101 
(619) 368-9522 
bmcmillan@esassoc.com 

2 Existing Conditions 
The aquatic resources delineation occurred for the proposed groundwater recharge projects on 
four properties in the County—Wine Group, Waterland Vineyard, Brock Moore, and Root Creek 
properties. Survey areas were created for each property and focused on the area of the proposed 
groundwater recharge projects along with a 100-foot buffer to account for moving wildlife and 
hydrological resources  

The four properties are located in southeastern Madera County and are generally bounded by SR-
99 to the west, the San Joaquin River to the south, Millerton Lake to the east, and the community 
of Chowchilla to the north (Figure 1). The average annual precipitation in the project area is 
14.71 inches and temperatures range from 76.6°F to 48.0°F (see Table 4 for details). 

Land use surrounding the project area can be characterized as a mosaic of rural development, 
agriculture, and urban areas that support the surrounding residential neighborhoods. Agriculture 
including orchards, vineyards, and dry land farming receive water via a series of irrigation canals 
supplied by the San Joaquin River and Millerton Lake. This area has been altered by drought and 
increased urbanization within the watershed over the past few decades.  

mailto:jhalsted@esassoc.com
mailto:bmcmillan@esassoc.com
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The Wine Group and Waterland Vineyard properties consist of vineyards and the associated 
infrastructure including irrigation, water pump house, and recharge basins. The Brock Moore is a 
developed orchard and the Root Creek property is undeveloped and surrounded by orchards. They 
are dominated by non-native vegetation with scattered native forbs; the ephemeral Root Creek 
traverses the Root Creek property site in the northern corner.  

2.1 Aquatic Resources Delineation Survey Areas 
The four properties —Wine Group, Waterland Vineyard, Brock Moore, and Root Creek 
Properties encompass approximately 239.6 acres. The survey areas were investigated for potential 
jurisdictional wetland and non-wetland habitats. The survey areas were accessible by foot or 
vehicle and were walked during surveys taking care to stay within the 100-foot buffer area and 
within approved lands. Each property is discussed below. 

Wine Group Survey Area 
The Wine Group survey area encompasses approximately 44.5 acres including a 100-foot buffer. 
The survey area excluded active vineyards, fallow fields, and developed areas including vineyard 
infrastructure. This property is dominated by vineyards with no naturally occurring vegetation. It 
has the potential to receive water from MID Lateral 32.2 along the northern boundary and a 
recharge basin located in the southwestern section of the property encompassing 205 linear feet. 
Developed areas are located along the eastern edge of the property and dirt access roads traverse 
the survey area.  

Waterland Vineyard Survey Area 
The Waterland Vineyard survey area encompasses approximately 46 acres including a 100-foot 
buffer. The survey area excluded active vineyards and developed areas including vineyard 
infrastructure. This property is dominated by vineyards with naturally occurring vegetation found 
within MID Lateral 6.2 and associated with a fallow field along the eastern boundary of the 
survey area. A recharge basin is located in the western portion of the survey area and dirt access 
roads traverse the survey area. 

Brock Moore Survey Area 
The Brock Moore property survey area encompasses approximately 27 acres including a 100-foot 
buffer. This property is dominated by disturbed soils and non-native vegetation with vineyards 
and orchards found in the surrounding area. MID Lateral 6.2 is located at the northern end of the 
survey area, covering approximately 222 feet.  

Root Creek Survey Area 
The Root Creek survey area encompasses approximately 121 acres and includes an 80-acre 
undeveloped parcel, a dirt access road that connects to MID Lateral 6.2 along Road 36 plus a 
100-foot buffer on the western boundary. The 80-acre parcel is dominated by non-native 
grasslands and supports a vernal pool in the center; The Root Creek drainage runs through the 
property in the northeast corner. The dirt access road is bare, with orchards to the north and south. 
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MID Lateral 6.2 is part of the survey area and includes a vegetated ditch (predominately non-
native grasses) and a fallow field to the south.  

2.2 Vegetation Communities and Land Cover Types 
Twelve vegetation communities and land cover types were mapped in the survey areas 
(Figure 3a and Figure 3b) and include three native vegetation communities, one non-native 
dominated community, two agricultural crops, two irrigation canals, and two areas mapped as 
Disturbed Habitat and Developed (includes roads, parking areas and trailheads, buildings, and 
other bare and unvegetated areas). Over half of agricultural crops within the survey areas include 
orchards and vineyards. Most of the Developed land cover type occurs along paved roads and 
includes residences and urban infrastructure. The non-native dominated vegetation community 
includes the Avena spp.–Bromus spp. Alliance, which is a non-native grassland dominated by 
wild oat (Avena spp.), ripgut grass (Bromus diandrus), barley (Hordeum murinum), and mustards 
(Brassica spp., Hirschfeldia incana). The acreages of vegetation communities and land cover 
types are summarized by survey area in Table 1 and are discussed in further detail below.  

Vegetation communities and cover types within the survey areas were classified according to A 
Manual of California Vegetation (2nd ed) by Sawyer et al. (2009), with modifications to describe 
site-specific cover types related to the region and aquatic resources. A list of plant species 
observed during surveys can be found in Appendix A, Floral Compendium. 

TABLE 1 
 VEGETATION COMMUNITIES AND LAND COVER TYPES WITHIN THE SURVEY AREAS 

Vegetation Community/Land Cover Type Acreage 

Open Water (Canals, Recharge Basins) and Wetlandsa  

MID Lateral 6.2 - RC 0.673 

MID Lateral 6.2 - WV  0.129 

MID Lateral 6.2 - BM 0.150 

MID Lateral 32.2 - WG 0.122 

Open Water (recharge basin) – WV 0.694 

Open Water (recharge basin) – WG 1.76 

Lasthenia fremontii–Downingia Alliance (vernal pool) 0.60 

Uplands  

Avena spp.–Bromus spp. Herbaceous Semi-Natural Alliance 89.60 

Centromadia Herbaceous Alliance 0.009 

Eleocharis macrostachya Herbaceous Alliance 0.043 

Vineyard - WV 29.36 

Vineyard - WG 16.68 

Orchard – RC 22.71 

Orchard - BM 10.98 

Fallow 5.07 

I 

I 
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Vegetation Community/Land Cover Type Acreage 

Other Land Cover Types  

Disturbed - WV 0.275 

Disturbed – BM 12.82 

Disturbed – Roads and Trails - RC 6.13 

Disturbed – Roads and Trails – WV 6.58 

Disturbed – Roads and Trails – BM 3.62 

Disturbed – Roads and Trails – WG 12.12 

Developed – RC 1.52 

Developed – WV 4.27 

Developed – WG 13.66 

NOTE: MID = Madera Irrigation District; RC = Root Creek; WV = Waterland Vineyard; WG = Wine Group; 
BM = Brock Moore 
a  U.S. Fish and Wildlife Service definition of wetland 

SOURCE: Table compiled by ESA, 2022. 

 

Open Water, Irrigation Canals, and Wetlands 
Open Water (Recharge Basins) 
This vegetation classification consists of year-round bodies of fresh water in the form of lakes, 
streams, ponds, or rivers and irrigation canals. This includes those portions of water bodies that 
are usually covered by water and contain less than 10 percent vegetative cover. Within the survey 
areas, open water refers to existing recharge subbasins and includes survey areas with irrigation 
canals; MID Lateral 6.2 and MID Lateral 32.2. Within the Wine Group survey area, one existing 
recharge basin is present and covers 1.76 acres. The Waterland Vineyard survey area supports 
one existing recharge basin that covers less than 1 acre.  

Irrigation Canal  
Irrigation canals are characterized by steep banks bare of vegetation and a narrow, well-
maintained channel that typically supports a low cover of wetland species along the edges; the 
bare, low-flow channels include the sandy, gravelly, or rocky fringe of waterways or flood 
channels. Irrigation canals are typically unvegetated on a relatively permanent basis as a result of 
variable water lines inhibiting the growth of vegetation; however, some species may grow along 
the outer edges of the channel but is usually less than 10 percent total cover. Within the survey 
areas, two MID canals—Irrigation Canals MID Lateral 6.2 and MID Lateral 32.2—are present 
and discussed below. 

Irrigation Canal MID Lateral 6.2 
Irrigation Canal MID Lateral 6.2 is a lateral channel that receives water from the Madera Canal 
and traverses several properties above and below the subject project properties. MID Lateral 6.2 
is found in the Waterland Vineyard, Brook Moore and Root Creek Property project sites.   

I 
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Waterland Vineyard   
Where Irrigation Canal MID Lateral 6.2 crosses the survey areas at Waterland Vineyard the canal 
supports a thin layer of silt and patches of pale spike-rush and needle spike rush (Eleocharis 
acicularis). MID Lateral 6.2 covers 0.129 acres on the Waterland Vineyard survey area.  
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Figure 3a
Natural Communities and Land Cover Types

(Root Creek and Wine Group)
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Figure 3b
Natural Communities and Land Cover Types

(Waterland Vineyard and Brock Moore)
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Brock Moore  
Where Irrigation Canal MID Lateral 6.2 crosses the survey area the canal supports a thin layer of 
silt and shallow slow-moving water. MID Lateral 6.2 covers 0.15 acres on the Brock Moore 
survey area.  

Root Creek  
Within the Root Creek survey area, Irrigation Canal MID Lateral 6.2 is predominantly bare 
(unvegetated) with small areas of sand that support low-growing emergent vegetation. The canal 
covers 0.673 acres on the Root Creek property survey area.  

Irrigation Canal MID Lateral 32.2 
Irrigation Canal MID Lateral 32.2 is found within the Wine Group survey area and receives water 
upstream from the Madera Canal and traverses several properties above and below the Wine 
Group property. This canal supports a well-maintained channel with a low cover of vegetation 
found along the edges of the bare, low-flow channel and covers 1.89 acres. 

Eryngium (vaseyi, castrense) Association [Lasthenia fremontii–Downingia 
(bicornuta) Herbaceous Alliance]  
The Lasthenia fremontii–Downingia Alliance is the recognized vegetation class for vernal pool 
vegetation and includes the Eryngium Association in the Great Valley (Sawyer et. al. 2009). The 
Eryngium Association encompasses shallow vernal pools and pool edges on hardpan and volcanic 
substrates. These specialized seasonal depressions include vernal pool indicator plant species 
such as dwarf woollyheads (Psilocarphus brevissimus var. brevissimus), adobe popcornflower 
(Plagiobothrys acanthocarpus), water pygmy-weed (Crassula aquatica), and Great Valley coyote 
thistle (Eryngium castrense), among other wetland species. A vernal pool occurs within the Root 
Creek property survey area covering 0.60 acres.  

Eleocharis macrostachya Herbaceous Alliance 
The Eleocharis macrostachya Herbaceous Alliance occurs in seasonally wet areas within vernal 
pools, swales, streambeds, and wet meadows. This alliance is dominated by pale spike rush 
(Eleocharis macrostachya), where it creates a dense network of rhizomes usually resulting in 
homogenous stands. In the Great Valley, the Eleocharis macrostachya Herbaceous Alliance 
occurs in the deepest parts of vernal pools and swales, which sustain a longer inundation period. 
The Eleocharis macrostachya Herbaceous Alliance is found within the Root Creek property 
survey area in shallow pools within Root Creek covering 0.043 acres. 

Centromadia (pungens) Herbaceous Alliance 
The Centromadia (pungens) Herbaceous Alliance occurs in vernally wet habitats that are subject 
to intermittent inundation and typically found on clay soils. Fitch’s tar plant (Centromadia fitchii) 
occurs commonly throughout California and is considered a vernal pool plant indicator species in 
the Lasthenia fremontii-Downingia Alliance (Sawyer et.al. 2009). Fitch’s tar plant is found 
throughout Root Creek where it forms stands with a moderate to high cover in shallow areas and 
along the flood plain. The Centromadia Alliance covers 0.009 acres within the Root Creek 
property survey area.  
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Uplands 
Avena spp.–Bromus spp. Herbaceous Semi-Natural Alliance 
The Avena spp.–Bromus spp. Alliance accounts for the largest acreage of non-native grassland 
vegetation in cismontane California (Sawyer et.al. 2009). Annual invasive non-native grasses 
such as wild oat (Avena spp.), ripgut brome (Bromus diandrus), soft chess (Bromus hordeaceus), 
red brome (Bromus rubens), and short-pod mustard (Hirschfeldia incana) dominate this 
vegetation community. Annual native herb species, such as Fitch’s tarweed (Centromadia fitchii), 
vinegar weed (Trichostema lanceolatum), and fiddleneck (Amsinckia spp.) are also scattered 
intermittently within this vegetation community. This alliance is the dominant vegetation 
community within the Root Creek property and Waterland Vineyard survey areas, where it is 
found along the western edge of the existing east-west dirt access road. As the dominant 
vegetation community on the Root Creek property, this alliance covers 89.56 acres and 
encompasses a majority of the survey area.  

Vineyards and Orchards  
Vineyards and orchards typically consist of artificially irrigated habitat dominated by one or more 
tree or shrub species. Vineyards include single crops planted in rows that are supported by wood 
and wire trellises. The Wine Group and Waterland Vineyard properties include and are 
surrounded by active vineyards. Vineyards cover 15.20 acres within the Wine Group survey area 
and 29.38 acres within the Waterland Vineyard survey area. Orchards cover 22.72 acres within 
the Root Creek property survey area and 10.80 acres within the Brock Moore survey area. 

Fallow 

Fallow fields are typically a dense habitat with nearly 100 percent cover of non-native invasive 
species such as filaree (Erodium spp.), brome grasses (Bromus spp.), and mustards (Brassica 
spp.). Fallow fields are no longer seeded or planted and receive no irrigation; light maintenance 
may be performed for fire safety and weed control, but the land is not developed or converted to 
another land use. The Waterland Vineyards survey area supports approximately 5.06 acres of 
fallow field along its eastern edge.  

Other Land Cover Types 
Disturbed Habitat 
Disturbed habitat is characterized by predominately introduced non-native species in native 
habitat areas as a result of human actions and does not include areas that are artificially irrigated. 
Typically, vegetation is low growing and consists of non-native ruderal species such as oat, 
purple false brome (Brachypodium distachyon), ripgut brome, red brome, short-pod mustard, 
thistles (Cirsium spp.), fennel (Foeniculum vulgare), stinkwort (Dittrichia graveolens), and 
crown daisy (Glebionis coronaria). Disturbed habitat is the dominant vegetation community and 
occurs throughout the Brock Moore survey area, covering 12.82 acres. The Waterland Vineyard 
survey area supports 0.275 acres of Disturbed habitat, mostly within areas where disturbances 
have previously occurred. 
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Disturbed – Roads and Trails 
Disturbed – Roads and Trails are areas that have been physically disturbed by human activity and 
are no longer recognizable as a native or naturalized vegetation association but continue to retain 
a native soil substrate. Typically, vegetation in these areas, if present, is nearly exclusively 
composed of non-native plant species such as ornamentals or exotic species that area able to grow 
on exposed disturbed soils. Examples of Disturbed – Roads and Trails include areas that have 
been graded or experienced repeated use that prevents natural revegetation (i.e., dirt roads, dirt 
parking lots, trails that have been present for several decades), recently graded firebreaks, graded 
construction pads, construction staging areas, and off-road vehicle trails. Disturbed – Roads and 
Trails occurs on all survey areas covering 11.83 acres within the Wine Group survey area, 6.58 
acres within the Waterland Vineyard survey area, 3.62 acres within the Brock Moore survey area, 
and 6.13 acres within the Root Creek property survey area.  

Developed 
Developed landscapes are areas that have been physically altered to an extent that they no longer 
support native vegetation. Developed land is characterized by permanent or semi-permanent 
structures, pavement or hardscape, and landscaped areas typically associated with urban areas. 
Developed land occurs throughout the survey areas as paved roads, residential infrastructure, 
parking lots, and commercial development. Developed land occurs on 15.58 acres of the Wine 
Group survey area and on 4.81 acres on the Waterland Vineyard survey area.  

2.3 Soils 
Soils within the survey areas are shown in Figure 4a through Figure 4b (USDA 2022). The 
project area contains six soil series (Alamo, Atwater, Greenfield, Ramona, San Joaquin-Alamo 
complex, Whitney and Rocklin complex). Five of these soil series are considered hydric, 
according to the Natural Resources Conservation Service (NRCS 2018. Additional soil details 
can be found in Table 2. 

The following soils-related resources were reviewed: 

• Hydric Soils List of California, 2018 (NRCS 2018, 
https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/use/hydric/ 

• Natural Resources Conservation Service’s Web Soil Survey, queried to determine the soils 
that have been mapped within the survey areas 
(https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx; NRCS 2022) 

• U.S. Department of Agriculture’s Soil Conservation Service Soil Survey Madera Area 
California, 1962 (USDA 1962) 

https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/use/hydric/
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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TABLE 2 
 SURVEY AREA SOILS 

Soil Series Description Location 
Hydric soil list 

Y/N 

Alamo Clay (AsA) 
0%–1% slopes 

Occurs in small depressions on hardpan 
soils; poorly drained and runoff is ponded. 
This series is slightly acidic. 

Waterland Vineyard Y 

Atwater Loamy Sand (AwA) 
0%–3% slopes  

Moderately deep over hardpan; well 
drained on gentle slopes with slow runoff. 
This series is slightly acidic to mildly 
alkaline. 

Waterland Vineyard Y 

Atwater Loamy Sand (AwB) 
3%–8% slopes  

Moderately deep over hardpan; well 
drained on gentle slopes with slow runoff. 
This series is slightly acidic to mildly 
alkaline. 

Waterland Vineyard Y 

Greenfield Sandy Loam 
(over hardpan) (GuA) 
0%–3% slopes 

Well drained on gentle slopes, in streams 
and low terraces. This series is mildly 
alkaline. 

Root Creek  N 

Ramona Sandy Loam (RaA) 
0%–3% slopes 

An old soil found on low terraces in the 
northern limit of the series, good drainage 
with slow runoff. This series is alkaline. 

Wine Group; Root 
Creek  

Y 

San Joaquin-Alamo Complex 
(SbA) 
0%–3% slopes  

Small areas of Alamo clay within San 
Joaquin sandy loams with shallow hardpan 
soils on gently rolling alluvial deposits. This 
series is alkaline. 

Wine Group; 
Waterland Vineyard; 
Root Creek  

Y 

Whitney and Rocklin Sandy 
Loam (WrB) 
3%–8% slopes 

Occurs on old terraces in undulating 
landscapes with low clay content and good 
drainage and slow runoff. This series is 
slightly acidic to mildly alkaline. 

Waterland Vineyard; 
Root Creek  

Y 

Whitney and Rocklin Sandy 
Loam (WrC) 
8%–15% slopes 

Occurs on old terraces in undulating 
landscapes with low clay content and good 
drainage and slow runoff. This series is 
slightly acidic to mildly alkaline. 

Root Creek  Y 
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Figure 4a
Soils Map

(Root Creek and Wine Group)
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SOURCE: ESA, 2022 East Madera Subbasin Recharge Phase 1

Figure 4b
Soils Map

(Waterland Vineyard and Brock Moore)
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2.4 Hydrology 
The survey areas lie within the Middle San Joaquin-Lower Chowchilla Watershed (U.S. 
Geological Survey Hydrologic Unit Code 18040001) with a drainage area of 1,676 square miles 
that drains into the San Joaquin River. The San Joaquin River hydrologic cycle is driven by 
snowmelt from the Sierra Nevada and flows northward to drain the portion of the Central Valley 
south of the Sacramento-San Joaquin Delta and north of the Tulare Lake Basin. The majority of 
the survey area is drained by built agricultural ditches or streams or retain water in place until it 
percolates to the groundwater table. Irrigation water during the dry season (late spring, summer, 
fall) is a major source of flow for the stream channels and agricultural ditches in the survey area, 
and the reason that many of these features are characterized as “intermittent” rather than 
ephemeral. The surface hydrology in the survey area has been substantially altered by urban and 
agricultural development. All of the streams in the survey area have been channelized, relocated, 
or altered in a variety of ways.  

The San Joaquin River stream gage is located below Friant Dam, upstream from the survey area 
on the San Joaquin River. Precipitation from January 1, 2022, through October 4, 2022 (the last 
day of field work) at the weather station survey area totaled 1.29 inches, which is about 17 
percent of the average annual rainfall for the period. The USACE Antecedent Precipitation Tool 
was run for September 14, 2022, the day most of the data points were taken (Appendix B). A 
nominal amount of precipitation in September skewed the results to wetter than normal, when 
during delineations in September and October the field site had normal late dry season conditions 
for California. The survey area had drier than normal conditions during the 2021–2022 wet 
season.  

2.5 Climate 
The USACE Antecedent Precipitation Tool was used to query the field survey dates and 
Hydrologic Unit Code 18 Watershed (18040001). The results are included as Appendix B. The 
tool indicated that field surveys were conducted during the dry season with an average score of 14 
(normal conditions). The monthly average streamflow for the San Joaquin River is provided in 
Table 3. In addition, the Agricultural Applied Climate Information System (AgACIS) and 
Natural Resources Conservation Service’s Climate Analysis for Wetlands Table (WETS table) 
for the Lake Madera 1.3 NNE Field Station is included below (Table 4; NOAA 2022). 
Precipitation in the year prior to the survey (September 2021 to September 2022), and within the 
three months prior to the field survey, was below normal. The total precipitation for the period of 
June through September, based on records from 2000 to 2022, is typically between 0.0 and 0.01 
inches, but in 2022 was 0.02 inches. 
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TABLE 3 
 MONTHLY MEAN DISCHARGE (CFS) FOR USGS [11251000] SAN JOAQUIN RIVER 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2014 409 133 132 172 694 1291 1308 1310 1089 169 158 144 

2015 147 136 166 195 227 273 877 1169 195 205 168 167 

2016 147 184 240 312 334 339 729 585 453 399 313 185 

2017 4351 7080 73336 4028 3952 6991 1428 361 387 370 389 388 

2018 411 420 314 405 386 399 433 444 433 413 393 391 

2019 405 548 1666 656 2600 3562 855 422 402 385 396 377 

2020 382 472 214 363 518 381 443 427 420 403 413 393 

2021 392 312 259 337 396 267 278 276 261 - - - 

Mean of 
Monthly 
Discharge  

831 117 955 809 1138 1688 794 624 455 293 279 256 

SOURCE: USGS 2022a. 

NOTES: CFS – Cubic Feet per Second 

 

TABLE 4 
 WETS TABLE: MONTHLY TOTAL PRECIPITATION FOR LAKE MADERA 1.3 NNE, CA 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

2017 5.17 3.85 0.61 0.47 0.01 0.00 0.00 T 0.08 0.08 0.24 0.09 10.60 

2018 1.14 0.21 4.75 0.71 T 0.00 0.00 0.00 0.00 T 2.12 0.87 9.80 

2019 1.77 2.81 2.08 0.19 1.58 0.00 0.00 0.00 T 0.00 0.55 1.71 10.69 

2020 0.64 T 1.53 1.38 0.21 0.00 0.00 T T 0.00 0.16 0.61 4.53 

2021 0.28 0.14 0.36 0.01 0.00 0.00 0.00 0.00 T 0.57 0.08 0.81 2.25 

2022 0.06 0.04 0.08 0.46 0.00 0.11 0.00 T 0.54 0.00 M M 1.29 

Mean 
(2017–2022) 

1.51 1.41 1.57 0.54 0.36 0.02 0 T 0.21 0.13 0.63 0.82 6.53 

NOTES: M = missing and is used when more than one day of data is missing for a month; T = trace and is used when a precipitation is 
<0.01 inch. 

SOURCE: USDA 2022. 

 

Antecedent Precipitation Tool 
The USACE developed the Antecedent Precipitation Tool to compare recorded precipitation 
levels at a given location and date to the normal precipitation range at that location over the 
preceding 30 years. This tool analyzes similar data found in the WETS table above; however, it 
averages precipitation from several monitoring stations and generates calculations that compare 
precipitation levels over time. Under USACE procedures, a jurisdictional determination for a 
waterbody is generally informed by understanding conditions in a “typical year” (i.e., the normal 
periodic range of precipitation and other climate variables for that waterbody) and the Antecedent 
Precipitation Tool aids in achieving that determination. 

https://waterdata.usgs.gov/ca/nwis/uv
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Two types of analyses can be conducted using the Antecedent Precipitation Tool: single-point 
and watershed. Given that the survey area encompasses a large portion of the Middle San 
Joaquin-Lower Chowchilla watershed, watershed analyses were completed for the dates of the 
delineation (September 14–15, 2022, October 4, 2022). The Antecedent Precipitation Tool 
outputs are provided in Appendix B. The single-point analysis concentrates on a centralized 
locational point within the survey areas, while the watershed analysis is based on the Palmer 
Drought Severity Index and includes an approximate 14.8-square-mile area of the watershed 
including the survey area. The resulting outputs include the following information: 

• Palmer Drought Severity Index. The Palmer Drought Severity Index is a monthly dataset 
published by the National Oceanic and Atmospheric Association and is intended to measure 
the duration and intensity of the long-term drought-inducing circulation patterns. Long-term 
drought is cumulative; therefore, the results of a current month are dependent on current 
weather patterns in relation to the cumulative patterns for previous months (NOAA 2022). 

• Average Antecedent Precipitation Score. The Average Antecedent Precipitation Score is 
used to determine how “wet” or “dry” a particular location (i.e., sampling point and/or date) 
is. The final condition is determined as follows: 

– Wetter than Normal – Condition value greater than 14 

– Normal – Condition ranging from 10 to 14 

– Drier than Normal – Condition value less than 10 

The average of the dates and/or sampling points analyzed are presented as an Average Antecedent 
Precipitation Score and a preliminary determination is made for the sampling location. Data is 
provided in Appendix B. 

The results of the Palmer Drought Severity Index indicated the region was experiencing severe 
drought during the 2022 surveys. However, the Average Antecedent Precipitation Score was 14, 
resulting in a preliminary determination of normal conditions. While it appears that the region is 
enduring a drought, conditions within the survey area generally appear to fall within the normal 
range. 

3 Regulatory Framework 
3.1 Waters of the U.S. 
Clean Water Act 
The CWA establishes the basic structure for regulating discharges of pollutants into the waters of 
the U.S. and regulating quality standards for surface waters. The basis of the CWA was enacted 
in 1948 and was called the Federal Water Pollution Control Act, but the legislation was 
significantly reorganized and expanded in 1972; the law plus its amendments became known as 
the “Clean Water Act” in 1972. 
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In 1986, the term “waters of the United States” was defined as follows (33 CFR 328.3[a]):  

1. All waters which are currently used, or were used in the past, or may be susceptible to use in 
interstate or foreign commerce, including all waters which are subject to the ebb and flow of 
the tide;  

2. All interstate waters including interstate wetlands;  

3. All other waters such as intrastate lakes, rivers, streams (including intermittent streams), 
mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural 
ponds, the use, degradation or destruction of which could affect interstate or foreign 
commerce including any such waters:  

i. Which are or could be used by interstate or foreign travelers for recreational or other 
purposes; or  

ii. From which fish or shellfish are or could be taken and sold in interstate or foreign 
commerce; or  

iii. Which are used or could be used for industrial purpose by industries in interstate 
commerce;  

4. All impoundments of waters otherwise defined as waters of the United States under the 
definition;  

5. Tributaries of waters identified in paragraphs (a)(1) through (4) of this section;  

6. The territorial seas; and 

7. Wetlands adjacent to waters (other than waters that are themselves wetlands) identified in 
paragraphs (a)(1) through (6) of this section. 

8. Waters of the United States do not include prior converted cropland. Notwithstanding the 
determination of an area's status as prior converted cropland by any other Federal agency, for 
the purposes of the Clean Water Act, the final authority regarding Clean Water Act 
jurisdiction remains with EPA.  

Waste treatment systems, including treatment ponds or lagoons designed to meet the 
requirements of CWA (other than cooling ponds as defined in 40 CFR 423.11[m], which also 
meet the criteria of this definition), are not waters of the U.S.  

Wetlands (including swamps, bogs, seasonal wetlands, seeps, marshes, and similar areas) are also 
considered waters of the U.S. (subject to the significant nexus test), and are defined by USACE as 
“those areas that are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions” (33 CFR 328.3[b]; 40 CFR 230.3[t]). 
Indicators of three wetland parameters (i.e., hydric soils, hydrophytic vegetation, and wetlands 
hydrology), as determined by field investigation, must be present for a site to be classified as a 
wetland by USACE (Environmental Laboratory 1987). Solid Waste Agency of Northern Cook 
County v. United States 

In 2001 and again in 2003, the agencies developed guidance to address the definition of “waters 
of the United States” under the CWA following the Solid Waste Agency of Northern Cook County 
v. United States Supreme Court decision. As a result of the decision, it was determined that 
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isolated, intrastate waters that are capable of supporting navigation by watercraft remain subject 
to CWA jurisdiction if they are traditional navigable waters; however, the decision eliminates 
CWA jurisdiction over isolated waters that are intrastate and non-navigable. 

Rapanos v. United States & Carabell v. United States 
The USACE and the U.S. Environmental Protection Agency (EPA) issued a set of guidance 
documents detailing the process for determining CWA jurisdiction over waters of the U.S. 
following the 2008 Rapanos v. United States decision. The EPA and USACE issued a summary 
memorandum of the guidance for implementing the Supreme Court’s decision in Rapanos that 
addresses the jurisdiction over waters of the U.S. under the CWA. The complete set of guidance 
documents, summarized as key points below, were used to collect relevant data for evaluation by 
the EPA and the USACE to determine CWA jurisdiction over the projects and to complete the 
“significant nexus test” as detailed in the guidelines. 

Summary of Key Points 
• The agencies will assert jurisdiction over the following waters: 

– Traditional navigable waters 

– Wetlands adjacent to traditional navigable waters 

– Non-navigable tributaries of traditional navigable waters that are relatively permanent 
where the tributaries typically flow year-round or have continuous flow at least 
seasonally (e.g., typically three months) 

– Wetlands that directly abut such tributaries 

• The agencies will decide jurisdiction over the following waters based on a fact-specific analysis 
to determine whether they have a significant nexus with a traditional navigable water: 

– Non-navigable tributaries that are not relatively permanent 

– Wetlands adjacent to non-navigable tributaries that are not relatively permanent 

– Wetlands adjacent to but that do not directly abut a relatively permanent non-navigable 
Tributary 

• The agencies generally will not assert jurisdiction over the following features: 

– Swales or erosional features (e.g., gullies, small washes characterized by low volume, 
infrequent, or short duration flow) 

– Ditches (including roadside ditches) excavated wholly in and draining only uplands and 
that do not carry a relatively permanent flow of water 

• The agencies will apply the significant nexus standard as follows: 

– A significant nexus analysis will assess the flow characteristics and functions of the 
tributary itself and the functions performed by all wetlands adjacent to the tributary to 
determine if they significantly affect the chemical, physical, and biological integrity of 
downstream traditional navigable waters 

– Significant nexus includes consideration of hydrologic and ecologic factors 

The significant nexus test includes consideration of hydrologic and ecologic factors. For certain 
circumstances, the significant nexus test would take into account physical indicators of flow 
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(evidence of an OHWM), if a hydrologic connection to a Traditionally Navigable Water (TNW) 
exists, and if the aquatic functions of the water body have a significant effect (more than 
speculative or insubstantial) on the chemical, physical, and biological integrity of a TNW. The 
USACEs and EPA will apply the significant nexus standard to assess the flow characteristics and 
functions of a potential water of the U.S. to determine if it significantly affects the chemical, 
physical, and biological integrity of the downstream TNW.  

3.2 Waters of the State 
Most projects involving water bodies or drainages are regulated by the RWQCB, the principal 
state agency overseeing water quality of the state at the local/regional level. The survey areas are 
located within the jurisdiction of the Central Valley, Fresno Office RWQCB. Where waters of the 
state overlap with waters of the U.S., pending verification from the USACE, those waters would 
be regulated under Section 401 of the CWA.  

In the absence of waters of the U.S., waters may be regulated under the Porter-Cologne Act if 
project activities, discharges, or proposed activities or discharges could affect California’s 
surface, coastal, or ground waters. The permit submitted by the applicant and issued by RWQCB 
is either a Water Quality Certification in the presence of waters of the U.S. or a Waste Discharge 
Requirement in the absence of waters of the U.S. 

The State Wetland Definition and Procedures for Discharges of Dredged or Fill Material to 
Waters of the State, as prepared by the SWRCB (2019), include a definition for wetland waters of 
the state that include 1) all wetland waters of the U.S. and 2) aquatic resources that meet both the 
soils and hydrology criteria for wetland waters of the U.S. but lack vegetation.1 

3.3 Rivers, Streams, and Lakes 
Pursuant to Division 2, Chapter 6, Section 1600 et seq. of the Fish and Game Code, CDFW 
regulates all diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any 
river, stream, or lake that supports fish or wildlife. A notification of a Lake or Streambed Alteration 
Agreement must be submitted to CDFW for “any activity that may substantially change the bed, 
channel, or bank of any river, stream, or lake.” In addition, CDFW has authority under the Fish and 
Game Code over wetland and riparian habitats associated with lakes and streams. CDFW reviews 
proposed actions, and if necessary, submits to the applicant a proposal that includes measures to 
protect affected fish and wildlife resources. The final proposal that is mutually agreed upon by 
CDFW and the applicant is the Lake or Streambed Alteration Agreement. 

3.4 Local Aquatic Resource Regulations/Policies 
The County has several regional aquatic resource plans and polices that help define, conserve, 
and manage water resources in the area. Additionally, the County is a participant in the 
Sustainable Groundwater Management Act Joint Groundwater Sustainability Plan (Davids 
Engineering 2020).  

 
1 Less than 5 percent areal coverage at the peak of the growing season. 



Madera Subbasin Recharge Project 1 – Aquatic Resources Delineation Report 
 

Madera Subbasin Recharge Project 1 22 ESA / D202000450.01 
Aquatic Resources Delineation Report December 2022 

 

4 Methodology 
4.1 Pre-Field Review 
Prior to conducting the aquatic resources delineation, ESA conducted a review of available 
background information pertaining to the survey areas to obtain information on the hydrology, 
including information on the local geography and topography.  

The following resources were reviewed: 

• National Wetland Plant List, version 3.4: 2020 wetland ratings (USACE 2020) 

• Hydric Soils List of California (NRCS 2018) 

•  Web Soil Survey, queried to determine the soils that have been mapped within the survey 
areas (NRCS 2022) 

• The National Wetlands Inventory (USFWS 2022) (Figure 5) 

• U.S. Geological Survey topographic maps: Kismet, Lanes Bridge, and Gregg (USGS 2022b) 

• Current and historical aerial imagery (Google, Inc., 2022); 

• Historical aerial photography: 1957 (Historic Aerials 2022) 

National Wetlands Inventory 
Aerial maps (Google, Inc., 2022) and the National Wetlands Inventory (NWI) were used to 
conduct a preliminary assessment of the limits of aquatic features in the survey areas. As shown 
in Figure 5, NWI and National Hydrography Data is mapped showing freshwater emergent 
wetland and riverine habitats within the survey areas. 

4.2 Field Survey Methods 
The aquatic resource delineations were conducted by ESA biologists Brenda McMillan and 
Brennan Mulrooney on September 14 and 15, 2022, and by Anna Schwyter and Amanda Segura-
Moon on October 4, 2022. The delineation consisted of walking the survey areas and identifying 
potentially jurisdictional aquatic features using visual observations of vegetation types and 
changes in hydrology to locate areas for evaluation. Weather conditions during the delineations 
were conducive to conducting field surveys and were generally sunny and clear. Temperatures 
ranged from 75°F to 90°F and winds ranged from 0 to 1 mile per hour. Data was collected in field 
and resources and features mapped using a hand-held GPS device. All plant species observed 
on-site were also noted, and plants that could not be identified in the field were identified later 
using a taxonomic key (Baldwin et al. 2012). Vegetation communities were mapped using GPS 
and follow A Manual of California Vegetation (Sawyer et. al. 2009) 

Waters of the U.S. 
Delineation of potential non-wetland waters of the U.S., as determined by the presence of an 
OHWM, was based on the guidance in A Field Guide to the Identification of the Ordinary High 
Water Mark (OHWM) in the Arid West Region of the Western United States (USACE 2008a). 
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Waters type was determined based on observed hydrological regime and the hydrological 
connection between the watercourse and a downstream TNW.  

Delineation of potential wetland waters of the U.S. used the “Routine Determination Method” as 
described in the 1987 Corps of Engineers Wetland Delineation Manual (Environmental 
Laboratory 1987), hereafter called the “1987 Manual.” The 1987 Manual was used in conjunction 
with the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West 
Region (Version 2.0) (USACE 2008b), hereafter called the “Arid West Supplement.” For areas 
where the 1987 Manual and the Arid West Supplement differ, the Arid West Supplement was 
followed.  

Wetlands and waters were classified using commonly accepted habitat types. The Cowardin 
classification (Cowardin et al. 1979) of each feature type was also determined.  

Waters of the U.S. have been mapped to reflect current conditions (described below) of wetland 
and non-wetland waters based on presence of all three wetland parameters and/or an OHWM, and 
a significant nexus to the downstream TNW, where applicable. Intermittent or ephemeral 
tributaries that exhibited an OHWM but did not have a significant nexus to the TNW were 
considered as non-federal (i.e., not waters of the U.S.) and therefore, RWQCB and CDFW 
jurisdictional only.  

Waters of the State 
Waters of the state regulated under CWA Section 401 were delineated using the same 
methodology as waters of the U.S. Waters of the state outside of CWA Section 401 jurisdiction 
and subject to the Porter-Cologne Act were delineated. Within the survey areas, waters of the 
state under the Porter-Cologne Act were considered congruent with CDFW jurisdiction.  

State wetlands were delineated pursuant to the State Wetland Definition and Procedures for 
Discharges of Dredged or Fill Material to Waters of the State (SWRCB 2019). State wetlands are 
defined as areas where, under normal circumstances, (1) the continuous or recurrent saturation of 
the upper substrate caused by groundwater, or shallow surface water, or both occurs; (2) the 
duration of such saturation is sufficient to cause anaerobic conditions in the upper substrate; and 
(3) the area’s vegetation is dominated by hydrophytes or the area lacks vegetation. Unlike federal 
wetlands, state wetlands require no connection to waters of the U.S. and areas lacking vegetation 
may still be considered wetlands where hydric soils and wetland hydrology are present. 

Rivers, Streams, and Lakes 
River, stream, and lake resources were delineated based on the presence of features that could 
meet CDFW’s broadly applied interpretation of streams and lakes, including areas that exhibit 
regular and natural ponding and drainage features that exhibit a bed and bank. CDFW resources 
were also delineated to include streambanks up to the top of the bank (for natural channel banks), 
and associated wetlands and riparian vegetation, to the outer dripline.  
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Figure 5
National Wetlands Inventory and National Hydrography Dataset
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5 Results 
5.1 Aquatic Resources 
A summary of potential wetlands and other waters of the U.S. by survey area within the survey 
areas are provided in Table 5 and described below by jurisdiction and separately by survey area.  

Aquatic resources discussed in this section are shown on Figures 6a through 6b (showing 
wetlands, other waters of the U.S., other waters of the state/Fish and Game Code Section 1600 
resources). Details of each feature are specified in Tables 5 and 6. Datasheets are provided in 
Appendix C. ORM Spreadsheet is provided in Appendix D. Representative photographs of 
aquatic resources are provided in Appendix E. 

Four aquatic features were found within three survey areas—Wine Group, Waterland Vineyard, 
Brock Moore, and Root Creek —including three non-wetland waters and one wetland. Additional 
detail by property and survey area alignment is provided below. 

TABLE 5 
 AQUATIC RESOURCES WITHIN THE SURVEY AREAS 

Aquatic Feature Cowardin Type 
Dominant Vegetation/

Land Cover Type 

OHWM (feet) 
(range from within 

survey area) Linear Feet Acres 

Wetlands      

Vernal pool-RC PEM Lasthenia fremontii–
Downingia Herbaceous 
Alliance 

NA NA 0.6 

Total Wetlands     0.6 

Other Waters      

Root Creek (waters) 
- RC 

PEM1C Avena spp.–Bromus 
spp. Herbaceous 
Alliance 

6.91 1,301.8 0.13 

Irrigation Canal MID 
Lateral 6.2 – RC 

R4SBCx Orchard/Vineyard 22 784 0.67 

Irrigation Canal MID 
Lateral 6.2 – WV 

R4SBCx Vineyard 27 200 0.13 

Irrigation Canal MID 
Lateral 6.2 – BM 

R4SBCx Disturbed 30 222 0.15 

Irrigation Canal MID 
Lateral 32.2 - WG 

R4SBCx Vineyard 23 205 0.12 

Total Aquatic Features   2,712.80 1.8 

NOTES: MID = Madera Irrigation District; RC = Root Creek; WV = Waterland Vineyard; BM = Brock Moore; WG = Wine Group R4SBC – 
Riverine Intermittent Streambed Seasonally Flooded; PEM - Palustrine Emergent Wetland 

PEM1C – Palustrine Emergent Wetland Persistent Seasonally Flooded 
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5.2 Waters of the U.S. 
Clean Water Act Analysis 
One ephemeral depression within the Root Creek survey area was investigated and found to 
support vernal pool indicator plant species, exhibit typical vernal pool hydrology, and support 
hydric soils. The vernal pool meets the three wetland parameters but is isolated from other aquatic 
resources and has no hydrologic connection to them. Therefore, the isolated vernal pool is not 
considered a potential water of the U.S. under Section 404 of the CWA; however, it is considered 
a water of the state.  

Irrigation Canal MID Lateral 6.2 occurs within the Root Creek, Waterland Vineyard, and Brock 
Moore survey areas and Irrigation Canal MID Lateral 32.2 occurs within the Wine Group survey 
area. Diversions to the MID distribution system are largely from the Madera Canal downstream 
of the diversion point from Millerton Lake. Most diversions from the Madera Canal go directly to 
the MID conveyance system. These canal features are considered potentially jurisdictional non-
wetland waters of the U.S. and state as they show an upstream connection to a canal coming out 
of Friant Dam and they exhibit a physical connection downstream via an extended canal system.  

Root Creek is an isolated ephemeral aquatic feature with no downstream connection and is 
therefore not considered a potentially jurisdictional non-wetland waters of the U.S.; however, it 
may be considered a potentially jurisdictional waters of the state. 

The Brock Moore site included a large field that, according to historic imagery, appeared to be 
hydrologically connected to a creek. Although historic aerial imagery showed standing water at 
the lowest elevation (elevation 350 feet) wetland investigation found that it did not meet or 
support any wetland criteria. Discussions with the landowner revealed that this site was 
artificially dug out for use as a retention basin, but water quickly percolated into the ground so 
that idea was abandoned. Currently, this area is used to store large equipment and may serve as an 
informal recharge basin due to the high infiltration rates. 

Vegetated ditches were found in the Root Creek and Brock Moore survey areas and were 
investigated for the presence of aquatic features. The vegetated ditch at Root Creek, adjacent to 
Irrigation Canal MID Lateral 6.2, is isolated and did not meet wetland criteria. The vegetated 
ditch in the Brock Moore survey area supports a pipe culvert, disturbed vegetation and outflow 
area however it did show evidence of recent flows and was overgrown with upland species., 
Additionally, it is not connected to a downstream water and did not meet wetland criteria nor did 
it exhibit OHWM features.  

Vegetated ditches and excavated areas within the Root Creek and Brock Moore survey areas are 
considered uplands due to their lack of wetland indicators or presence of an OHWM.  

Potential Other Waters of the U.S. 
Potential non-wetland waters of the U.S. within the East Madera Recharge Subbasin Phase 1 
Projects area consist of two non-wetland waters:  Irrigation Canal MID 6.2 and MID 32.2 
(Table 5).   
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Figure 6b
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Irrigation Canal/Ditches  
Irrigation Canal MID Lateral 6.2 
Irrigation Canal MID Lateral 6.2 is located in the Root Creek, Waterland Vineyard, and the Brock 
Moore survey areas. Water flows into the channel from upstream flows originating from urban 
runoff and water released from Friant Dam by way of the Madera Canal. The canal is depicted as 
a blue line stream on the Gregg and Lane’s Bridge 7.5-minute topographical maps. This feature is 
classified in the NWI as Riverine with intermittent hydrology and temporary flooding, as well as 
excavated, indicating it as an artificial feature. The OHWM indicators include a distinct bed and 
bank, drainage patterns, a change in vegetation cover, and flowing water with a sparsely 
vegetated low-flow channel. OHWM measurements were determined by comparing aerial 
imagery during the flood season to field observations. It was assumed that under normal 
conditions, the active floodplain would not support wetland vegetation due to the steep banked 
channel bathymetry, flood control features, and surrounding land use conversion to orchards and 
vineyards. 

Within the Root Creek survey area, the low-flow channel was approximately 5 feet wide, was dry 
and unvegetated on the north side of the flood control gate and supported ponded water on the 
southside in a concrete holding area. The channel was dry beyond the flood control gate structure. 
Vegetation in the canal includes soft chess, short-pod mustard, white tumbleweed (Amaranthus 
albus), dallis grass (Paspalum dilatatum), and green bristle grass (Setaria viridis) at and below 
the OHWM. The OHWM was measured at approximately 22 feet wide, the total length measured 
1301.8 linear feet, and the total areal extent was 0.13 acres. The OHWM was defined by the 
presence of bed and bank, benches, and change in vegetation species and cover.  

Within the Waterland Vineyard and Brock Moore survey areas, the flow channel was 
approximately 5 feet wide with slow-moving water approximately 3 to 6 inches deep over a 
shallow layer of sediment and patches of pale spike rush, needle spike rush (Eleocharis 
acicularis), and rabbit’s foot grass (Polypogon monspeliensis) below the OHWM; and white 
tumbleweed, soft chess, willow herb (Epilobium ciliatum), and green bristle grass at the OHWM. 
The OHWM at Waterland Vineyard was measured at approximately 36 feet wide, the total length 
measured 200 linear feet, and the total areal extent was 0.13 acres. The OHWM at Brock Moore 
was 30 feet wide, the total length measured 222 linear feet, and the total areal extent was 0.15 
acres. The OHWM at both locations was defined by the presence of bed and bank, benches, and 
change in vegetation species and cover.  

Irrigation Canal MID Lateral 6.2 is connected downstream to other aquatic features and is 
considered a potential waters of the U.S. 

Irrigation Canal MID 32.2 
Irrigation Canal MID Lateral 32.2 is located in the Wine Group survey area. Water flows into the 
channel from upstream flows originating from urban runoff and water released from Friant Dam 
by way of the Madera Canal. The canal is depicted as a blue line stream on the Kismet 7.5-minute 
topographical map. This feature is classified in the NWI as Riverine with intermittent hydrology 
and temporary flooding, as well as excavated, indicating it as an artificial feature. The OHWM 
indicators include a distinct bed and bank, drainage patterns, a change in vegetation cover, and 
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flowing water with a sparsely vegetated low-flow channel. It was assumed that under normal 
conditions, the active floodplain would not support wetland vegetation due to the steep banked 
channel bathymetry, flood control features, and surrounding land use conversion to orchards and 
vineyards. 

The flow channel was approximately 5 feet wide. The OHWM was measured at approximately 23 
feet wide, the total length measured 205 linear feet, and the total areal extent was 0.12 acres. The 
OHWM was defined by the presence of bed and bank, benches, and change in vegetation species 
and cover.  

Irrigation Canal MID Lateral 32.2 is connected downstream to other aquatic features and is 
considered a potential waters of the U.S. 

5.3 Waters of the State 
All potential wetland and non-wetland waters of the U.S. summarized in Section 5.2 and Table 5 
above are also potential wetland and non-wetland waters of the state. Additional waters of the 
state include any riparian vegetation associated with the aquatic features, culverts, and ditches; 
isolated wetlands; and vernal pools. Waters of the state are depicted in Figure 6a and Figure 6b 
and acreages are summarized in Table 6.  

TABLE 6 
 FEATURES POTENTIALLY SUBJECT TO SECTION 1600 ET SEQ. OF THE FISH AND GAME CODE WITHIN THE 

SURVEY AREAS 

Aquatic Feature 
Cowardin 
Type 

Vegetated 
Streambed/
Pond/Lake 
(acres) 

Unvegetated 
Streambed/
Pond/Lake 
(acres) 

Length 
(feet) 

Average 
Width 
(feet) 

Vegetation/
Land Cover 
Type 

GPS 
Coordinates 
(decimal 
degrees) 

Root Creek (waters) PEM1C 0.13 NA 1301.8 6.0 
Avena spp.–
Bromus spp. 
Alliance 

36.898066 N, -
119.908052W 

Vernal Pool - RC None 0.6 NA NA NA 

Lasthenia 
fremontii–
Downingia 
Alliance 

36.898029N, -
119.909681W 

Irrigation Canal MID 
Lateral 6.2-RC R4SBCx NA 0.67 784 50 

Avena spp.–
Bromus spp. 
Alliance 

36.896342N, -
119.893995W 

Irrigation Canal MID 
Lateral 6.2-WV R4SBCx NA 0.13 200 50 Disturbed 36.935504N, -

119.839670W 

Irrigation Canal MID 
Lateral 6.2-BM R4SBCx NA 0.15 222 50 Orchard 36.933356N, -

119.848472W 

Irrigation Canal MID 
Lateral 32.2 R4SBCx NA 0.12 205 40 Vineyard 37.083679N, -

120.129096W 

Totals  0.73 1.07 2712.8 190   

NOTES: MID = Madera Irrigation District; PEM1Ch = Palustrine Emergent Persistent Seasonally Flooded Excavated; R4SBCx = Riverine Intermittent 
Streambed Seasonally Flooded Excavated. 
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Waters of the State Analysis 
Potential wetland waters of the state within the East Madera Recharge Subbasin Phase 1 Projects 
area consist of four wetland waters: Root Creek, vernal pool, Irrigation Canal MID Lateral 6.2, 
and Irrigation Canal MID Lateral 32.2 (Table 5). Refer to Section 5.2 for discussion of Irrigation 
Canals MID Lateral 6.2 and Lateral 32.2.  

Potential Wetland Waters of the State 
A vernal pool was found at the Root Creek property survey area and was investigated for aquatic 
resources. Several vernal pool indicator plant species were observed with a distinct margin visible 
as a change in vegetation cover and composition. Wetland parameters, hydrology, and vegetation 
were observed; however, hydric soils were only tested at the surface as digging a sample pit in the 
vernal pool was not considered a necessity. Surface sampling showed indicators of hydric soils 
and the soil series is listed as a hydric soil by the regional Natural Resources Conservation 
Service (NRCS 2022).  

Vernal Pool 
The vernal pool is located in a concave area on native soil within a non-native grass–dominated 
community (Figures 3 and 4a). The vernal pool was found to support vernal pool indicator 
species woolly marbles, Great Valley coyote thistle, hyssop loosestrife, and prairie plantain 
(Plantago elongata). The vernal pool was not found be connected to a vernal pool complex or a 
tributary but was found to support the three USACE wetland parameters. Hydric soils were 
assumed (vernal pools [F9]) and hydrology was observed as inundation and saturation (A3), 
water-stained leaves (B9), and sediment deposits (B2). Hydrophytic vegetation was present, as 
were vernal pool indicator species within the vernal pool depression. 

Based on the findings, the vernal pool is a potential wetland waters of the state.  

Potential Other Waters of the State 
Root Creek  
Root Creek is an ephemeral drainage with a small local watershed that brings water flows into the 
channel from upstream flows originating from urban runoff and water released from Friant Dam 
by way of the Madera Canal. The creek drains west towards the City of Madera where is becomes 
diffuse with no visible or physical connection to a TNW. This feature is classified in the NWI as 
a Palustrine Emergent Wetland with seasonal flooding; it is depicted as a blueline stream on the 
Gregg 7.5-minute topographical map.  

Root Creek was found to support a few scour-type pools; however, these features are part of the 
Root Creek feature and are not considered separate. Wetland determination sample points 1-RC 
to 4-RC were recorded within the creek bed, where hydrophytic vegetation was present. 
Hydrologic indicators include a distinct bed and bank, drainage patterns, and a change in 
vegetation species and cover. Hydrophytic vegetation was found below the OHWM and include 
low-growing obligate wetland species. Hydric soils were also found to be present and appear 
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undisturbed. The sample sites met the required parameters to be considered wetlands; however, 
they are included in the creek and not considered isolated or wetland waters.  

The active floodplain is flat to gently rolling and dominated by non-native grasses. It was 
assumed that under normal conditions, the active floodplain would not support wetland 
vegetation due to the incised channel and low-flow regime. The floodplain has been cut off from 
flows except during above-average precipitation; however, flows have not exceeded the banks in 
the past 20 years, based on ESA’s review of aerial photography. Root Creek is eroded in areas 
with distinct banks and at the northern and western edges of the property.  

Root Creek is an isolated feature that does not connect downstream to other aquatic features. The 
OHWM was measured at an average width of 6.97 feet, the total length measured 1,201.8 linear 
feet, and total areal extent was 0.13 acres. Based on aerial imagery and observed flow indicators 
at the time of the field survey, the creek sustains ephemeral hydrology with seasonal flooding and 
periodic episodic flashy events.  

Based on the findings, this aquatic feature is considered a potential water of the state and could be 
subject to CDFW Section 1600 regulations. 

5.4 Rivers, Streams, and Lakes 
Features potentially subject to regulation under Fish and Game Code Section 1602 are shown in 
Figure 6a and Figure 6b. Potential CDFW resources include all waters of the state (see Table 6) 
described above except the vernal pool. The total acreages potentially subject to CDFW 
jurisdiction for each survey area are provided in Table 6. 

5.5 Conclusions 
This report documents the aquatic resources boundary delineation and best professional judgment 
of ESA investigators. All conclusions presented should be considered preliminary and subject to 
change pending official review and a jurisdictional determination in writing by the USACE 
and/or state. All aquatic resources and extent of jurisdictional boundaries identified in this report 
are considered preliminary pending verification from the appropriate regulatory agencies. This 
aquatic resource study found four aquatic features within the four survey areas and includes three 
non-wetland waters and one isolated wetland feature classified as a vernal pool.  
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EUDICOTS 
Scientific Name Common Name 

Adoxaceae Muskroot Family 
 Sambucus nigra ssp. caerulea blue elderberry 

Amaranthaceae Amaranth Family 
* Amaranthus albus tumbling pigweed 

Anacardiaceae Sumac Family 
* Schinus molle Peruvian pepper tree 

Apiaceae Carrot Family 
 Eryngium castrense Great Valley coyote thistle 

* Foeniculum vulgare fennel 

Asteraceae Aster Family 
 Ambrosia psilostachya western ragweed 
 Baccharis salicifolia  mule fat 
* Centaurea solistalis yellow star-thistle 

 Centromadia fitchii Fitch’s tar weed 

* Cotula coronopifolia common brassbuttons 

* Erigeron bonariensis flax leaf fleabane 
 Erigeron canadensis Canadian horseweed 
 Helianthus annuus western sunflower 

 Heterotheca grandiflora Telegraph weed 
* Hypochaeris glabra Smooth cat’s ears 
* Lactuca serriola prickly lettuce 
 Pseudognaphalium spp. cud-weed 
 Psilocarphus brevissimus woolly marbles 
* Sonchus spp. sow thistle 
 Xanthium strumarium cocklebur 

Boraginaceae Borage Family 
 Amsinckia menziesii Menzies’ fiddleneck 
 Heliotropium curassavicum salt heliotrope 
 Plagiobothrys acanthocarpus adobe popcornflower 
 Plagiobothrys undulatus wavy stemmed popcornflower 

Brassicaceae Mustard Family 
* Brassica nigra black mustard 
* Hirschfeldia incana short-pod mustard 
* Raphanus sativus wild radish 
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EUDICOTS 
Scientific Name Common Name 

Caryophyllaceae Pink Family 
* Cerastium fontanum ssp. vulgare common chickweed 

* Silene gallica common catchfly 

Chenopodiaceae Goosefoot Family 
* Atriplex semibaccata Australian saltbush 

* Bassia hyssopifolia Five-hook bassia 

* Salsola tragus Russian thistle 

Crassulaceae Stonecrop Family 
 Crassula aquatica water pygmyweed 

Euphorbiaceae Spurge Family 
 Croton setiger doveweed 

* Ricinus communis castor bean 

Fabaceae Legume Family 
* Medicago polymorpha bur clover 

* Medicago sativa alfalfa 
* Melilotus albus white sweetclover 

Geraniaceae Geranium Family 
* Erodium botrys longbeak stork’s bill 
* Erodium brachycarpum shortfruit stork’s bill 

Lamiaceae Mint Family 
* Marrubium vulgare horehound 
 Trichostema lanceolatum vinegar weed 

Malvaceae Mallow Family 
* Malva parviflora cheeseweed 

Montiaceae Purslane Family 
* Portulaca oleracea common purslane 

Myrsinaceae Myrsine Family 
* Anagallis arvensis scarlet pimpernel 

Onagraceae Evening Primrose Family 
 Epilobium ciliatum slender willow herb 

Plantaginaceae Plantain Family 
* Platango major  English plantain 

Polygonaceae Buckwheat Family 
* Polygonum aviculare ssp. depressum common knotweed 
* Rumex crispus curly dock 
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EUDICOTS 
Scientific Name Common Name 

Salicaceae Willow Family  
Populus fremontii ssp. fremontii Fremont's cottonwood 

 Salix gooddingii black willow 
 Salix laevigata red willow  

Salix lasiolepis arroyo willow 

Solanaceae Nightshade Family 
 Datura wrightii jimson weed 

Tamaricaceae Tamarix Family 
* Tamarix parviflora small-flowered tamarisk 

Urticaceae Nettle Family 
 Urtica dioica stinging nettle 

Verbenaceae Vervain Family 
! Verbena lasiostachya western vervain 

Zygophyllaceae Caltrop Family 
* Tribulus terrestris puncture vine 

 

MONOCOTYLEDONS 
Scientific Name Common Name 

Areacaeae Palm Family 
* Phoenix canariensis Canary Island date palm 
* Washingtonia robusta  Mexican fan palm 

Cyperaceae Sedge Family 
 Eleocharis acicularis needle-stemmed spikerush 
 Eleocharis macrostachya pale spike-rush 

Poaceae Grass Family 
* Avena barbata slender oat 
* Brachypodium distachyon purple false-brome 
* Bromus diandrus ripgut brome 
* Bromus hordeaceus soft chess 
* Bromus rubens red brome 
* Cynodon dactylon Bermuda grass 
 Distichlis spicata saltgrass 
* Hordeum murinum ssp. leporinum barley 
* Festuca perennis Italian ryegrass 
* Festuca myuros rattail fescue 
* Paspalum dilatatum dallis grass 
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MONOCOTYLEDONS 
Scientific Name Common Name 

* Polypogon monspeliensis rabbit’s foot grass 
* Schismus barbatus  Mediterranean schismus 
* Setaria viridis green bristle grass 
* Stipa miliacea Smilo grass 

Typhaceae Cattail Family 
 Typha latifolia broad-leaved cattail 

* = Non-native plant species 
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Coordinates 36.898019, -119.909647
Date 2022-09-14

Geographic Scope HUC12

Hydrologic Unit Code 180400010801
Watershed Size 14.8 mi2

# Random Sampling Points 5

Average Antecedent Precipitation Score 14.0
Preliminary Determination Normal Conditions

Antecedent Precipitation Score Antecedent Precipitation Condition WebWIMP H2O Balance Drought Index (PDSI) # of Points
14 Normal Conditions Dry Season Extreme drought (2022-08) 5
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-09-14 0.0 0.0 0.0 Normal 2 3 6
2022-08-15 0.0 0.0 0.051181 Wet 3 2 6
2022-07-16 0.0 0.0 0.0 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 36.898019, -119.909647
Observation Date 2022-09-14

Elevation (ft) 291.47
Drought Index (PDSI) Extreme drought (2022-08)

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
FRESNO YOSEMITE INTL AP 36.78, -119.7194 333.005 13.31 41.535 6.542 11353 90

Figure and tab les made by the 
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2022-09-142022-08-152022-07-16

Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-09-14 0.0 0.011811 0.011811 Normal 2 3 6
2022-08-15 0.0 0.0 0.043307 Wet 3 2 6
2022-07-16 0.0 0.0 0.0 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 36.901831, -119.788898
Observation Date 2022-09-14

Elevation (ft) 291.47
Drought Index (PDSI) Extreme drought (2022-08)

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
FRIANT GOVERNMENT CAMP 36.9969, -119.7072 410.105 7.969 118.635 4.531 10988 89

FRESNO 3NW 36.9089, -119.8006 379.921 7.973 30.184 3.829 91 0
FRESNO 7.2 NNE 36.8768, -119.7435 386.155 8.537 23.95 4.046 0 1

CLOVIS 2.9 N 36.8611, -119.6931 381.89 9.415 28.215 4.502 73 0
FRESNO 4.3 NNW 36.8362, -119.8293 333.005 12.991 77.1 6.848 16 0

FRESNO YOSEMITE INTL AP 36.78, -119.7194 333.005 15.002 77.1 7.908 185 0

Figure and tab les made by the 

Antecedent Precipitation Too1I 

Version 1.0 

Wri'tten by Jason Deters 

U.S. Army Corps of Engineers 

I I 

-

I 

11 11 



Feb
2022

Mar
2022

Apr
2022

May
2022

Jun
2022

Jul
2022

Aug
2022

Sep
2022

Oct
2022

Nov
2022

Dec
2022

Jan
2023

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Ra
in

fa
ll 

(In
ch

es
)

2022-09-142022-08-152022-07-16

Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-09-14 0.0 0.0 0.0 Normal 2 3 6
2022-08-15 0.0 0.0 0.051181 Wet 3 2 6
2022-07-16 0.0 0.0 0.0 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 36.897294, -119.925975
Observation Date 2022-09-14

Elevation (ft) 286.89
Drought Index (PDSI) Extreme drought (2022-08)

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
FRESNO YOSEMITE INTL AP 36.78, -119.7194 333.005 14.006 46.115 6.949 11353 90

Figure and tab les made by the 
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-09-14 0.0 0.011811 0.011811 Normal 2 3 6
2022-08-15 0.0 0.0 0.043307 Wet 3 2 6
2022-07-16 0.0 0.0 0.0 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 36.920859, -119.859376
Observation Date 2022-09-14

Elevation (ft) 352.18
Drought Index (PDSI) Extreme drought (2022-08)

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
FRIANT GOVERNMENT CAMP 36.9969, -119.7072 410.105 9.909 57.925 5.033 10988 89

FRESNO 3NW 36.9089, -119.8006 379.921 7.973 30.184 3.829 91 0
FRESNO 7.2 NNE 36.8768, -119.7435 386.155 8.537 23.95 4.046 0 1

CLOVIS 2.9 N 36.8611, -119.6931 381.89 9.415 28.215 4.502 73 0
FRESNO 4.3 NNW 36.8362, -119.8293 333.005 12.991 77.1 6.848 16 0

FRESNO YOSEMITE INTL AP 36.78, -119.7194 333.005 15.002 77.1 7.908 185 0

Figure and tab les made by the 
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Version 1.0 
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2022-09-14 0.0 0.011811 0.011811 Normal 2 3 6
2022-08-15 0.0 0.0 0.043307 Wet 3 2 6
2022-07-16 0.0 0.0 0.0 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 36.954372, -119.769693
Observation Date 2022-09-14

Elevation (ft) 415.55
Drought Index (PDSI) Extreme drought (2022-08)

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
FRIANT GOVERNMENT CAMP 36.9969, -119.7072 410.105 4.531 5.445 2.064 10988 89

FRESNO 3NW 36.9089, -119.8006 379.921 7.973 30.184 3.829 91 0
FRESNO 7.2 NNE 36.8768, -119.7435 386.155 8.537 23.95 4.046 0 1

CLOVIS 2.9 N 36.8611, -119.6931 381.89 9.415 28.215 4.502 73 0
FRESNO 4.3 NNW 36.8362, -119.8293 333.005 12.991 77.1 6.848 16 0

FRESNO YOSEMITE INTL AP 36.78, -119.7194 333.005 15.002 77.1 7.908 185 0

Figure and tab les made by the 

Antecedent Precipitation Too1I 

Version 1.0 

Wri'tten by Jason Deters 
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