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vegetation communities as well as several non-vegetated land cover types (e.g., open water and developed areas) 
that were mapped in the study area, with acreages. 

Table 2. Vegetation Communities and Land Cover Types Present within the Study Area 

Vegetation Community/Land Cover Type Acres 

Almond Orchard 131.451 
Annual Grassland 117.374 
Cattail Marsh 4.186 
Developed 31.624 
Fremont Cottonwood Riparian 0.071 
Himalayan Blackberry Thicket 0.232 
Irrigated Pasture 0.035 
Polygonum Wetland 0.303 
Rice Field 872.755 
Ruderal 4.406 
Seasonal Wetland 5.310 
Vernal Pool 1.478 
Willow Riparian 0.632 
Grand Total 1,169.587 

 

ALMOND ORCHARD 

After rice fields, almond orchard is the most prevalent land cover type in the study area. Portions of the 
northeastern and eastern boundaries and the entire southern extent of the study area consist entirely of and overlap 
with almond orchards, which are all newly planted. These orchards consist of rows of planted almond trees that 
are less than 10 feet in height and are highly disturbed by regular human disturbance, including pruning of trees, 
mowing of vegetation between rows, harvesting of fruit, application of drip irrigation throughout the summer 
growing season, and pesticide/herbicide application activities. Ruderal (i.e., weedy) vegetation is common 
throughout the almond orchards and is dominated by field bindweed (Convolvulus arvensis) (NL) intermixed with 
curly dock (Rumex crispus) (FAC). 

ANNUAL GRASSLAND 

The annual grassland vegetation community can be best described as an Avena (barbata, fatua) Herbaceous Semi-
Natural Alliance, according to the Manual of California Vegetation (CNPS 2021). This vegetation alliance 
typically is dominated by nonnative wild oats (Avena barbata and/or Avena fatua). Grasslands in the study area 
have been disturbed by past and ongoing human activities including grazing, hay production, and disking and 
grading. Small patches of highly disturbed annual grassland are present in the central and southern extents of the 
study area, surrounded by rice fields and almond orchards, that are regularly disturbed by vehicle traffic and 
shallow disking.  

In the study area, grassland vegetation cover is dominated by nonnative annual grasses consisting of wild oats, 
medusahead (Elymus caput-medusae) (NL), ripgut brome (Bromus diandrus) (NL), softchess brome (Bromus 
hordeaceous) (FACU), and brome fescue (Festuca bromoides) (FACU), as well as a mixture of native and 
nonnative herbs, including miniature lupine (Lupinus bicolor) (NL), wild radish (Raphanus sativus) (NL), filaree 
(Erodium botrys) (FACU), and narrow tarplant (Holocarpha virgata) (NL). Other common species observed in 
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the grasslands included Italian rye grass (Festuca perennis) (FAC), wild geranium (Geranium dissectum) (NL), 
hawkbit (Leontodon saxatilis) (FACU), white clover (Trifolum repens) (FACU), bull thistle (Cirsium vulgare) 
(FACU), suckling clover (Trifolium dubium) (UPL), and prickly lettuce (Lactuca serriola) (FACU). Less 
common species include silver-hair grass (Aira caryophyllea) (FACU), red maids (Calandrinia menziesii) 
(FACU), narrow leaved soaproot (Chlorogalum angustifolium) (NL), and doveweed (Croton setiger) (NL).  

CATTAIL MARSH  

Cattail marsh vegetation is present throughout the study area where shallow water is present for long periods of 
time, such as in the center of agricultural canals and channelized drainages that border rice fields, as well as in the 
floodplains of natural creek drainages. The cattail marsh vegetation community can be best described as a Typha 
(angustifolia, domingensis, latifolia) Herbaceous Alliance, according to the Manual of California Vegetation 
(CNPS 2021). This vegetation alliance is dominated by one or more species of cattails (i.e., narrow leaf cattail 
[Typha angustifolia], southern cattail [Typha domingensis], and/or broadleaf cattail [Typha latifolia]) in the 
herbaceous layer with common wetland plants, including sedges (Cyperus spp.) and rushes (Juncus spp.). 
Emergent trees may also be present at low cover, including willows (Salix spp.). 

In the study area, the cattail marsh vegetation community is dominated by broadleaf cattail (OBL) with spikerush 
(Eleocharis macrostachya) (OBL), iris-leaved rush (Juncus xiphioides) (OBL), hyssop loosestrife (Lythrum 
hyssopifolium) (OBL), soft rush (Juncus effusus) (FACW), tall flatsedge (Cyperus eragrostis) (FACW), barnyard 
grass (Echinocloa crus-galli) (FACW), rabbitsfoot grass (Polypogon monspeliensis) (FACW), and smartweed 
(Persicaria sp.). A large break in an approximately 15-foot tall berm west of the rice fields connects an irrigation 
canal to a natural drainage/creek that is dominated by cattail marsh vegetation and flows westward outside of the 
study area to eventually connect with Curry Creek to the west and south. The floodplain of this creek appears to 
be inundated year-round and is densely vegetated by broadleaf cattail that is co-dominant with floating mosquito 
fern (Azolla sp.) (OBL) and tule (Shoenoplectus spp.) (OBL). Occasional sandbar (Salix exigua) (FACW) and 
black willow (Salix gooddingii) (FACW) trees are present along marsh edges, with Italian ryegrass, curly dock, 
jointed crown grass (Paspalum distichum) (FACW), yellow glandweed (Parentucellia viscosa) (FAC), 
willowherb (Epilobium brachycarpum) (FAC), spiny-leaf sow-thistle (Sonchus asper) (FAC), English plantain 
(Plantago lanceolata) (FAC), and bristly ox-tongue (Helminthotheca echioides) (FAC). 

DEVELOPED 

Developed areas include graveled and compacted dirt roadways that border rice fields and orchards, as well as 
apiaries (bee boxes) situated along the edges of almond orchards. These developed areas are highly disturbed and 
devoid of vegetation.  

FREMONT COTTONWOOD RIPARIAN 

Small, discontinuous patches of small- to medium-sized Fremont cottonwood (Populus fremontii) (NL) trees 
occur along the banks of agricultural canals and ditches in the study area, forming a patchy riparian tree canopy 
along canal and ditch banks with sandbar willow and an intermittent shrub layer of Himalayan blackberry and 
poison oak. This vegetation community best fits the Fremont Cottonwood Forest and Woodland Alliance in the 
Manual of California Vegetation, which is defined by Fremont cottonwood contributing 30 percent and greater 
relative cover in the tree layer where willows are co-dominant (CNPS 2021).  
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HIMALAYAN BLACKBERRY THICKET 

Dense thickets of Himalayan blackberry (Rubus armeniacus) (FAC) are present throughout the study area, 
typically along the banks of ditches, canals, and channelized streams with some thickets also occurring as isolated 
patches along fence lines in grassland habitat. This vegetation community is most like the Himalayan blackberry-
rattle box-edible fig riparian scrub vegetation alliance (CNPS 2021). For the most part, the Himalayan blackberry 
thickets in the study area form large monoculture stands. However, in some areas, Himalayan blackberry is co-
dominant with poison oak (Toxicodendron diversilobum) (FACU) and sweet brier (Rosa rubiginosa) (UPL).  

IRRIGATED PASTURE  

Irrigated pastures border the north and west of the study area. These pastures are grazed by cattle herds year-
round and, based on a review of aerial imagery, appear to receive supplemental irrigation during the dry season 
(typically May through September) to provide permanent green pasture forage for resident livestock. The pastures 
appear to be irrigated by overland surface flow, with water pumped from a network of surface canals and ditches 
and then allowed to sheet across the landscape from north to south toward annual grasslands in the study area, 
with excess field runoff captured in an agricultural ditch (AD-01) along the northwest side of the study area that 
connects to a perennial emergent marsh (26-PEM) that is adjacent to an intermittent drainage that flows off-site to 
the west and south. Vegetation in the irrigated pasture community is like that of the annual grassland, described 
above. 

POLYGONUM WETLAND 

Continuous patches of smartweed (Polygonum lapathifolium [=Persicaria lapathifolia]) (FACW) were common 
throughout the study area in the centers of ditches, canals, and channelized creeks in open areas with no tree or 
shrub canopy. This vegetation community can be best described as the Polygonum lapathifolium-Xanthium 
strumerium Herbaceous Alliance – Smartweed-cocklebur patches (CNPS 2021). According to the Manual of 
California Vegetation, this vegetation alliance typically is dominated by smartweed and/or cocklebur or other 
knotweed species that are dominant or co-dominant in the herbaceous layer and are often associated with 
disturbed stream terraces on clay-rich or silty soils. In the study area, the polygonum wetlands consisted of 
monoculture patches of smartweed growing below the ordinary high water mark in the centers and along the 
lower banks of channelized ditches and streams. 

RICE FIELD 

Most of the study area consists of active-production rice fields amidst a network of ditches and canals, all of 
which are surrounded by adjacent access roads. These rice fields have been certified as prior converted cropland 
(NRCS 2019).  

California is the highest-yielding rice production area in the world, grown mostly on fine-textured (i.e., clay or 
silt), poorly drained soils that typically have an impervious hardpan or claypan (Shaffer 2001). Most of the 
irrigation water for California rice comes from reservoir (i.e., surface water) sources; water application rates 
average 4.3 acre-feet per acre, with about 3.0 to 3.5 acre-feet per acre consumed through crop evapotranspiration 
and the remainder percolating to groundwater or returned to surface waters (Shaffer 2001). 
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Fields in the eastern portions of the site are higher in elevation than those to the west, allowing gate-controlled 
passive flow of irrigation water from one field to the next from east to west. Several pumps are located across the 
site that are used by the farmers to convey water from several channelized drainages and associated network of 
connected canals that traverse the site to the fields. During the growing season, excess irrigation water flows 
through the site and into channelized drainages located in the west-central portion of the study area, which 
continue to flow to the west to return excess irrigation water to surface waters (i.e., Curry Creek) and out of the 
study area. Rice fields are drained at the end of the growing season and allowed to dry prior to fall harvest. 
Following the harvest, the fields are often deliberately flooded again in late fall to facilitate straw decomposition 
and provide habitat for migratory waterfowl and shorebirds that overwinter in the Central Valley (Shaffer 2001). 

At the time of the wetland delineation surveys in early April 2021, the rice fields were being disked and leveled; 
by April 30, 2021, fields were being flooded in series from east to west. During field surveys conducted on July 
14, 2021, all irrigation ditches and channelized drainages in the study area were full of water, which flowed from 
east to west through the study area through a series of culverts and eventually drained to natural drainages to the 
west of the site. Also at this time, delineators observed that these natural drainages and their associated 
floodplains outside of the study area were full of standing water resulting from agriculturally-influenced water 
inputs.  

RUDERAL 

Ruderal vegetation is present throughout the study area in locations that have been previously filled and graded, 
such as along roads, parking areas, fence lines, and in equipment staging and storage areas; and in between rows 
of planted almond trees in orchards. This vegetation community can be best described as a Brassica nigra–
Raphanus (spp.) Herbaceous Semi-Natural Alliance, (CNPS 2021). According to the Manual of California 
Vegetation this vegetation alliance typically is dominated by mustards (Brassica, Hirschfeldia) or other ruderal 
forbs. In the study area, ruderal areas consist of sparse herbaceous cover, dominated by yellow star thistle 
(Centaurea solstitialis) (NL), field mustard (Hirschfeldia incana) (NL), and field bindweed. 

SEASONAL WETLAND 

Seasonal wetlands support annual and perennial native and nonnative wetland plant species. This habitat type 
typically resembles a wetland community during the wet season and for a few weeks following the end of the wet 
season, drying up rapidly with the onset of summer. Seasonal wetlands form in seasonally flooded or saturated 
soils in depressions in ruderal or grassland areas, and, in the western portion of the study area, at the edges of 
(i.e., adjacent to) ditches and drainages. The seasonal wetland vegetation community conforms to a combination 
of the Eleocharis macrostachya Herbaceous Alliance and the Lolium perenne [Festuca perennis] Herbaceous 
Semi-Natural Alliance, both of which are associated with areas that are flooded for part of the growing season 
with fresh water (CNPS 2021). In these vegetation communities, pale spikerush (Eleocharis macrostachya) and/or 
Italian rye grass (Festuca perennis) are dominant or co-dominant in the vegetative layer and contribute 30 percent 
or more relative cover. 

Although the vegetation and hydrology of seasonal wetlands in the study area are primarily governed by seasonal 
precipitation, the hydrology of several seasonal wetlands in the western portion of the study area is influenced by 
neighboring irrigation practices. Based on site observations and a review of aerial imagery, rice field and irrigated 
pasture runoff is directed into a network of ditches and canals that coalesce along the western boundary of the rice 
fields; and although these ditches and canals are bermed for most of their length, several culverts as well as breaks 



AECOM  Country Acres Solar Project 
Aquatic Resources Delineation Report 12 Sacramento Municipal Utility District 

in berms were observed that allow for water to spill into adjacent seasonal wetlands. In addition, the natural creek 
drainage west and south of the study area intermittently floods its adjacent low-terrace floodplain to the north and 
south of its banks. In late April 2021, delineators observed that this drainage had swelled with inputs from rice 
irrigation runoff and had flooded adjacent marsh vegetation as well as the shallow grassland floodplain dotted 
with several seasonal wetlands in the study area that were mapped within 300 feet of its banks. Similarly, all 
ditches and canals in the study area were rapidly filling with water as the rice fields were flooded, with several 
spilling over to adjacent seasonal wetlands along the northwestern boundary of the rice fields. Based on a review 
of aerial imagery and site observations, this dry-season flooding does not persist long enough to alter the upland 
annual grassland or seasonal wetland vegetation mapped in the floodplain. 

Dominant plant species in seasonal wetlands in the study area include Italian ryegrass, spikerush, tall flatsedge, 
willow herb, hyssop loosestrife, curly dock, prickly lettuce, hawkbit, seaside barley (Hordeum marinum) (FAC), 
Mediterranean beard grass (Polypogon maritimus) (OBL), and popcornflower (Plagiobothrys stipitatus) (FACW). 
Other common species observed in seasonal wetland habitats were Fremont cottonwood, black willow, wild 
geranium, spiny-leaf sow thistle, English plantain, soft rush, filaree, sixweeks rattail fescue (Festuca myuros) 
(FACU), gumweed (Grindelia camporum) (FACW), white hyacinth (Triteleia hyacinthina) (FAC), blow wives 
(Achyrachaena mollis) (FAC), California false semaphore grass (Pleuropogon californicus) (OBL), short-awn 
meadow foxtail (Alopecurus aequilis) (OBL), and harding grass (Phalaris aquatica) (FACU). 

VERNAL POOL 

Vernal pools are a type of seasonal wetland that support low-growing, herbaceous plant communities dominated 
by annual plants, and are typically characterized by a high percentage of native plant species, many of which may 
be endemic (restricted) to vernal pools. The vernal pool vegetation communities in the study area conform to the 
Lasthenia glaberrima Herbaceous Alliance and the Lasthenia fremontii-Downingia (bicornuta) Herbaceous 
Alliance (CNPS 2021). The smooth goldfields (Lasthenia glaberrima) alliance is associated with vernal pool 
bottoms where soils have long periods of inundation, while the Fremont’s goldfields (Lasthenia fremontii) 
alliance is associated with shallow vernal pool bottoms or edges (CNPS 2021). Both communities are found on 
hardpan geomorphic surfaces or volcanic substrates, and the smooth goldfields alliance is also associated with 
claypan vernal pool habitat (CNPS 2021).  

Vernal pools in the study area were either dominated by smooth goldfields (OBL) or Fremont’s goldfields (OBL), 
with deeper pools tending to be dominated by smooth goldfields. Other species commonly associated with vernal 
pools and observed in association with goldfields in vernal pools in the study area include coyote thistle 
(Eryngium vaseyi) (FACW), vernal pool buttercup (Ranunculus bonariensis var. trisepalus) (OBL), vernal-pool 
Indian-paintbrush (Castilleja campestris) (FACW), annual hairgrass (Deschampsia danthanioides) (FACW), 
dwarf woolly marbles (Psilocarphus brevissimus) (FACW), Oregon woolly marbles (Psilocarphus oregonus) 
(OBL), white-flower pincushion-plant (Navarretia leucocephala) (OBL), double-horn calico-flower (Downingia 
bicornuta) (OBL), bractless hedge-hyssop (Gratiola ebracteata) (OBL), water-starwort (Callitriche sp.) (OBL), 
toad rush (Juncus bufonius) (FACW), and water pygmyweed (Crassula aquatica) (OBL).  

Other species commonly observed in vernal pools include spikerush, popcornflower, Italian ryegrass, prickly 
lettuce, seaside barley, rabbitsfoot grass, hyssop loosestrife, small lupine, white hyacinth, tarweed, blow wives, 
Fitch’s spikeweed (Centromadia fitchii), Greene’s popcornflower (Plagiobothrys greenei) (FACW), neckweed 
(Veronica peregrina) (FAC), leafty-bracted dwarf rush (Juncus capitatus) (FACU), small rattlesnake grass (Briza 
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minor) (FAC), waxy manna grass (Glyceria declinata) (FACW), and sticky sand spurrey (Spergularia 
macrotheca) (FAC). 

All the vernal pools in the study area are associated with annual grasslands that are currently unmanaged and not 
grazed by livestock, but based on a review of historical aerial imagery, they have been used in the past to grow 
hay and graze cattle. The topography of the grasslands in the study area is characterized by an unnatural (built) 
series of low (i.e., less than 1 foot tall) berms at approximately 100 to 150-foot intervals in swirling patterns that 
may have served to level the site or control surface flow in the past for agricultural purposes; many vernal pools 
were mapped in low spots along these historic berms. 

WILLOW RIPARIAN 

Small, discontinuous patches of willow riparian scrub are common throughout the study area along ditches, 
canals, and drainages. This vegetation community type is best described as the Salix exigua Shrubland Alliance, 
where sandbar willow is dominant or co-dominant in the shrub canopy with red willow (Salix laevigata) and 
Himalayan blackberry (CNPS 2021). Emergent trees, including black willow and Fremont cottonwood, are also 
present at low relative cover. 

DELINEATION RESULTS 

This section presents the results of the delineation of waters of the U.S., as defined by the USACE and pursuant to Section 404 of the CWA, 
for the study area. All delineated wetlands and other waters are depicted on the wetland delineation map in Appendix A (Source: Data 
compiled by AECOM in 2022 

Exhibit 6a – 6d).  

Areas qualifying as waters of the United States are depicted on the wetland delineation maps provided in Appendix A (Source: Data compiled 
by AECOM in 2022 

Exhibit 6a – 6d), and sampling points are depicted on the wetland delineation maps and cross-referenced to the 
wetland determination data forms in Appendix B. Habitat descriptions for waters of the United States and non-
jurisdictional habitats are included below, and a habitat map is provided in Appendix A (Exhibit 5a – 5b). A list 
of plant species observed during the field survey is provided in Appendix C, and representative photographs of 
habitat types described below are provided in Appendix D.  

JURISDICTIONAL FEATURES 

A total of 9.341 acres of potentially jurisdictional wetlands and waters of the United States occurs in the study 
area in the form of tributaries, seasonal wetlands, seasonal wetland swales, emergent wetlands, and vernal pools 
(Table 3). 

Table 3. Potentially Jurisdictional Features 

Wetlands and Other Waters of the United States Acres 

Tributaries (AC-01, AD-01, and ID-01 – ID-04) 0.739 

Seasonal Wetlands (SW-1, SW-3, SW-4, SW-11 – SW-14, SW-24, SW-30 – SW-32, and SW-36) 3.641 

Emergent Wetlands (W-20 and PEM-26) 4.123 

Vernal Pool (VP-2) 0.838 

Total Potential Section 404 Jurisdictional Features 9.341 

Source: Data compiled by AECOM in 2022 
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Note: AC = agricultural canal, AD = agricultural ditch, ID = intermittent drainage, SW = seasonal wetland, W = wetland, PEM = perennial 
emergent marsh, VP = vernal pool 

 
Four intermittent drainages (ID), one agricultural canal (AC), and one agricultural ditch (AD) delineated in the 
study area connect to downstream jurisdictional features that ultimately connect to the Sacramento River; of these 
six features, four (ID-01, ID-02, ID-03, and AC-01) were also delineated as part of a previous wetland delineation 
prepared for the site in March 2017 (ECORP 2017) and field verified by AECOM wetland specialists in April 
2021. These six tributary drainages are presented in Table 4 and described in more detail below. Curry Creek  
(ID-01) flows east to west through the southern half of the study area, then drains into the Pleasant Grove Creek 
Canal, which in turn drains into the Sacramento River. The USACE Sacramento District identifies the Sacramento 
River as a traditional navigable waterway (TNW) of the United States. As such, the Sacramento River is subject 
to USACE jurisdiction pursuant to Section 404 of the CWA and Section 10 of the Rivers and Harbors Act, and all 
upstream intermittent and ephemeral drainages with a significant nexus have the potential to affect the chemical, 
physical, and biological integrity of the Sacramento River. 

The tributary drainages and adjacent wetlands mapped in the study area are listed in Table 4 and Table 5, respectively, and are depicted in 
Appendix A (Source: Data compiled by AECOM in 2022 

Exhibit 6a – 6d). Tributaries consist of channelized drainage feature types that have connectivity to the primary 
tributary (Curry Creek). Adjacent wetlands include thirteen seasonal wetlands (SW), two emergent wetlands 
(perennial emergent marsh [PEM] and wetland [W]), one vernal pool (VP), and two seasonal wetland swales 
(SWS), all of which share a direct hydrological surface connection with tributary drainages.  

TRIBUTARIES 

Table 4. Tributary Drainages in the SMUD Country Acres Study Area 

Feature Name Wetland Delineation Map No. Acreage Length (feet) 

AC-01 6a 0.370 2,354.596 
AD-01 6a 0.046 1,331.108 
ID-01 6c 0.026 130.865 
ID-02 6b 0.059 171.974 
ID-03 6b 0.035 119.712 
ID-04 6b 0.203 388.150 

Total 0.739 4,496.405 

Source: Data compiled by AECOM in 2022 
 
All these features meet the definition of tributaries or adjacent waters, or connecting tributaries, and are connected 
by direct surface flow or adjacency to the primary tributary, which is connected by direct surface flow to the 
TNW Sacramento River; therefore, all tributaries and the adjacent waters delineated in the study area are 
considered potentially jurisdictional features pursuant to Section 404 of the CWA. These features are discussed in 
more detail in the sections below. 

AC-01 (0.370 acre and 2,354.596 linear feet) is an excavated agricultural irrigation canal mapped along the northwestern boundaries of the 
study area that receives excess water from the rice fields to the east via a series of culverts. It then conveys water from north to south until it 
connects to the tributary unnamed natural drainage (ID-04), which flows to the west across and out of the study area. AC-01 consists of 
several segments with continuous connectivity via a series of culverts through the study area. AC-01 is not mapped in the NWI; it is limited to 
the confines of the study area and functions wholly to convey excess agricultural irrigation water from east to west along the northern 
boundary of the study area and then from north to south along the northwestern study area boundary (Source: Data compiled by AECOM in 
2022 
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Exhibit 6a, Appendix A) to a wetland complex that joins with Curry Creek downstream along the southwestern boundary of Assessor Parcel 
Number (APN) 017-090-057 in the northwestern portion of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6b, Appendix A). A review of the USGS historical topographic map collection (USGS 2021b) shows that 
prior to development of rice fields, the area that now contains this agricultural canal consisted of gently sloped 
grassland topography. The excavated canal feature has a defined bed and bank and an unconsolidated bottom, and 
ranges in width from 5 to 10 feet. Vegetation communities include cattail marsh and small discontinuous patches 
of Fremont cottonwood riparian vegetation and Himalayan blackberry thickets along canal banks. This 
agricultural irrigation canal is a tributary with direct surface connection to Curry Creek, which is a tributary to the 
Pleasant Grove Creek Canal and TNW Sacramento River. 

AD-01 (0.046 acre and 1,331.108 linear feet) is an excavated ditch parallel to the northern boundary of APN 017-090-048, in the northwestern 
portion of the study area in an annual grassland immediately west of rice fields (Source: Data compiled by AECOM in 2022 

Exhibit 6a, Appendix A), that flows from east to west from SW-13 (an adjacent wetland to AC-01) and connects to PEM-26. PEM-26 is a 
perennial emergent marsh that corresponds to an NWI mapped PEM1C feature that is part of a is a large wetland complex in the northern 
floodplain of the tributary ID-04, located in the northwestern portion of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6a, Appendix A) AD-01 appears to convey surface water runoff from adjacent irrigated pasture and carry 
overflow from SW-13 directly to the natural drainage to the south via PEM-26 and is thus part of a wetland 
complex that is continuously connected between the tributary features AC-01 and ID-04. The excavated ditch 
feature has a defined bed and bank and an unconsolidated bottom and is 5 feet wide. It is vegetated by annual 
grassland species. This agricultural ditch contributes direct surface connection to Curry Creek, which is a tributary 
to the Pleasant Grove Creek Canal and TNW Sacramento River. 

ID-01 (0.026 acre and 130.865 linear feet) is a channelized portion of Curry Creek that flows from southeast to northwest along the along the 
eastern edge and through the center of the study area, eventually draining into the natural section of Curry Creek along the western edge of 
APN 017-130-015 along the western boundary of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6b-d, Appendix A). Outside of the study area, the upstream portion of the feature is mapped by USGS 
(2021a) as ephemeral, but the NWI shows it as a riverine, intermittent, streambed, temporarily flooded (R4SBA) 
channel where it originates approximately 3 miles to the southeast of the study area in the City of Roseville; and 
downstream, to the west of the study area, it is classified as a palustrine, scrub-shrub, temporary flooded (PSSA) 
channel (USFWS 2021). Based on field observations, the natural portion of Curry Creek downstream from the 
study area is densely vegetated with valley oak riparian vegetation, while the channelized portion through the 
study area (i.e., ID-01) is an altered canal with steep banks and little remaining natural vegetation. A review of the 
USGS historical topographic map collection (USGS 2021b) shows on the Pleasant Grove 1910 map that the 
channelized ID-01 feature generally follows the historic natural path of Curry Creek, and the entire extent of the 
channelized seasonal creek feature through the study area is labeled as Curry Creek in the Pleasant Grove 2018 
map (USGS 2018). The feature is approximately 10 feet deep and has a defined bed and bank, a clear OHWM, 
and primarily unconsolidated bottom although portions are culverted. The channel bottom ranges from 20 to 30 
feet in width, flanked by steep engineered earthen banks, and retains enough water in depressional stretches to 
support discontinuous patches of tule, cattails, and smartweed. Channel banks are primarily vegetated by willow 
riparian scrub and Himalayan blackberry thickets. This drainage is part of Curry Creek, which is a tributary to the 
Pleasant Grove Creek Canal and TNW Sacramento River.  

ID-02 (0.059 acre and 171.974 linear feet) is an unnamed, channelized tributary to Curry Creek that flows from east to west through the study 
area to its confluence with ID-01 and the natural drainage of Curry Creek along the western edge of APN 017-130-015 and the study area 
(Source: Data compiled by AECOM in 2022 

Exhibit 6b, Appendix A). Outside of the study area, the upstream portion of the feature is mapped by USGS 
(2021a) as ephemeral, but the NWI shows it as a palustrine emergent persistent temporarily flooded (PEM1A) 
channel where it originates approximately 1.2 miles to the east of the study area in gently sloping grassland on the 
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edge of the Westpark development (USFWS 2021). A review of the USGS historical topographic map collection 
(USGS 2021b) shows on the Pleasant Grove 1910 map that the channelized ID-02 feature generally follows the 
historic path of a seasonal tributary drainage of Curry Creek. The feature is approximately 6 feet deep and has a 
defined bed and bank, a clear OHWM, and primarily unconsolidated bottom although portions are culverted. The 
channel bottom ranges from 20 to 30 feet in width, flanked by very steep engineered earthen banks, and retains 
enough water in depressional stretches to support discontinuous patches of cattails and smartweed. Other 
vegetation communities mapped in this feature include intermittent annual grassland/ruderal herbaceous 
vegetation, willow riparian scrub, valley oak riparian, and Himalayan blackberry thickets along steep banks. This 
drainage flows directly to Curry Creek, which is a tributary to the Pleasant Grove Creek Canal and TNW 
Sacramento River. 

ID-03 (0.035 acre and 119.712 linear feet) is an unnamed channelized tributary feature that originates approximately 1.5 miles to the east of 
the study area as a relatively small reach of natural drainage in grassland habitat that has been reduced in size by residential development. 
The natural channel quickly transitions to a channelized feature as it travels between rice fields towards and eventually through the study area. 
The USGS (2021a) maps this feature as ephemeral upstream and through the study area and then as intermittent downstream and outside 
the study area (Exhibit 3, Appendix A). The NWI maps it as a PEM1Cx (palustrine, emergent, persistent, seasonally flooded, excavated) 
freshwater emergent wetland (USFWS 2021), which matches the patches of vegetation observed during field investigations and that likely 
occur due to presence of regular surface water inputs to the rice fields. Within the study area, ID-03 passes through a large control gate and 
terminates at W-20, which then joins with a natural drainage (ID-04, discussed below) along the southwestern boundary of APN 017-090-057 
in the northwestern portion of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6b, Appendix A). A review of the USGS historical topographic map collection (USGS 2021b) shows on 
the Pleasant Grove 1910 map that this drainage feature corresponds to the same small tributary drainage 
associated with ID-04 prior to conversion of the site to rice fields and channelization. In the study area, this 
feature has steep earthen banks, a defined bed and bank, and a primarily unconsolidated bottom, although some 
portions outside of the study area are culverted and appear be concrete-lined. In the study area, it is 25 feet wide, 
unlined, and retains enough water to support dense patches of smartweed. In the west portion of the study area, 
this feature is connected to a floodplain wetland complex  
(W-20) that then drains passively through a break in a berm to ID-04 to the west. As discussed below, ID-04 
flows west and south as a tributary with direct surface connection to the Curry Creek, which is a tributary to the 
Pleasant Grove Creek Canal and TNW Sacramento River. 

ID-04 (0.203 acre and 388.150 linear feet) is an unnamed intermittent drainage feature that is fed by AC-01 and ID-03, which convey water 
coming off the rice fields (Source: Data compiled by AECOM in 2022 

Exhibit 6b, Appendix A). After exiting the study area, it meanders west through annual grassland that was previously cultivated for hay but is 
no longer farmed. Outside of the study area, it continues a meandering path flowing west and south for approximately 1.2 miles until it flows 
under Country Acres Lane, then is channelized from north to south along the western boundary of the roadside for approximately 0.25 mile 
until it reaches its confluence with Curry Creek. A review of the USGS historical topographic map collection (USGS 2021b) shows on the 
Pleasant Grove 1910 map that this drainage feature was historically one of many small tributary drainages to Curry Creek that originated in 
low rolling lands to the east of the study area. In the study area, much of this natural drainage is now channelized through the site (ID-03) 
(USGS 2021a), but the portion that flows through the annual grassland in the northwestern portion of the study area (Source: Data compiled 
by AECOM in 2022 

Exhibit 6b, Appendix A) generally follows its historic drainage path (USGS 2021a, USGS 2021b, USFWS 2021). 
In the study area, ID-04 has a defined bed and bank, a clear OHWM, and unconsolidated bottom. At the time of 
the wetland delineation, ID-04 consisted of open water and banks vegetated by small, narrow patches of cattail, 
tule and Himalayan blackberry thickets at or below the OHWM; vegetated banks represented less than 5% of total 
width of the feature. ID-04 has direct surface connection to Curry Creek, which is a tributary to the Pleasant 
Grove Creek Canal and TNW Sacramento River.  
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ADJACENT WETLANDS 

Table 5. Adjacent Wetlands in the SMUD Country Acres Study Area 

Feature Name  Wetland Delineation Map No.  Acreage 

SW-1 6a 0.063 
SW-3 6a 0.093 
SW-4 6b 0.014 

SW-11 6a 0.056 
SW-12 6a 0.046 
SW-13 6a 1.093 
SW-14 6a 1.513 
SW-24 6a 0.174 
SW-30 6a 0.021 
SW-31 6a 0.029 
SW-32 6a 0.520 
SW-36 6a 0.019 
W-20 6b 0.659 

PEM-26 6a 3.464 
VP-2 6a 0.838 

Total 8.602 

Source: Data compiled by AECOM in 2022 
Note: Numbering of wetland features is based on the numbering of sample points as the features were mapped in the field. For example, the 
first set of sample points completed in the field correspond to SW-1 (referred to as Wetland #1 in the sample point datasheets), and the 
second set of wetland datasheets completed in the field correspond to VP-2 (referred to as Wetland #2 in the datasheets), and so on. Where 
wetland numbers are skipped in this table, they are either (1) associated with upland-only sample points and therefore do not correspond to a 
wetland feature, or (2) are associated with non-jurisdictional aquatic features listed in Table 7 of the next section (Non-Jurisdictional Features)  

 

SEASONAL WETLANDS 

Twelve seasonal wetlands (SW-1, SW-3, SW-4, SW-11, SW-12, SW-13, SW-14, SW-24, SW-30, SW-31, SW-32, and SW-36) totaling 3.641 
acres were identified in the study area that are inundated by water from potentially jurisdictional tributaries and physically separated from 
those tributaries only by an artificial barrier (berm) that allows for a direct hydrological surface connection. SW-1, SW-3, SW-4, SW-30, SW-31, 
SW-32, and SW-36 are part of a large wetland complex near the northern floodplain of tributary ID-04; and SW-11, SW-12, SW-13, SW-14, 
and SW-24 are associated with openings or breaks in a berm along the western boundary of the tributary agricultural canal AC-01 (Source: 
Data compiled by AECOM in 2022 

Exhibit 6a and 6b, Appendix A). Some of the deeper depressional areas of these seasonal wetlands supporting 
obligate species such as cattails and soft rush still held water during the field surveys conducted from April to 
August 2021. The hydrophytic vegetation in these wetlands is described in more detail in Section 4.2 (Vegetation 
Communities). Data forms 001-A, 003-A, 004-A, 007-A in Appendix B provide additional information about 
these adjacent seasonal wetland habitats present in the study area.  

EMERGENT WETLANDS  

Two emergent wetlands (W-20 and PEM-26) totaling 4.123 acres were identified in the study area adjacent to 
tributary drainages. The hydrophytic vegetation in these wetlands is described in more detail in Section 4.2 
(Vegetation Communities) under the Cattail Marsh and Tule Marsh community descriptions. Data forms 020-A 
and 026-A in Appendix B provide additional information about these emergent wetland habitats present in the 
study area.  

W-20 is 0.659 acre and corresponds to an NWI mapped feature classified as PSSC (palustrine, scrub-shrub, seasonally flooded) (USFWS 
2021). Based on field observations, this feature appears to be flooded throughout most of the year, both seasonally during the winter and 
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throughout the spring and summer due to runoff from adjacent rice fields. W-20 represents the terminus floodplain of tributaries ID-03 and AC-
01 and corresponds to a low-lying area between two large berms where hydrologic flows from ID-03 and AC-01 merge and backup before 
draining passively to the west through a small break in the western berm and into the floodplain of ID-04, located immediately west of rice 
fields in the northwestern portion of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6b, Appendix A). The dominant vegetation community in this feature at the time of the survey was cattail 
marsh, surrounded by Himalayan blackberry thickets growing on berms. 

PEM-26 is 3.464 acres and is a perennial emergent marsh that corresponds to an NWI mapped PEM1C (USFWS 2021) feature that is part of 
a is a large wetland complex in the northern floodplain of the tributary ID-04, located in the northwestern portion of the study area (Source: 
Data compiled by AECOM in 2022 

Exhibit 6a, Appendix A). Like W-20, the PEM-26 feature appears to be flooded throughout most of the year, both 
seasonally during the winter and throughout the spring and summer due to runoff from adjacent irrigated pastures 
and excess rice field irrigation flows from the east. The dominant vegetation community in this feature at the time 
of the survey was cattail marsh.  

These two emergent wetlands meet the three-parameter criteria of wetlands and abut tributary drainages that 
connect to Curry Creek, which is tributary to the Sacramento River, which is a TNW; therefore, W-20 and PEM-
26 are considered adjacent waters.  

VERNAL POOL 

VP-2 is 0.838 acre and was identified in the study area adjacent to a tributary natural drainage (ID-04) (Source: Data compiled by AECOM in 
2022 

Exhibit 6b, Appendix A). The hydrophytic vegetation in this wetland is described in more detail in Section 4.2 (Vegetation Communities) under 
the Vernal Pool community, and on data form 003-A in Appendix B. This vernal pool is part a large wetland complex in the northern floodplain 
of the tributary ID-04, located in the western portion of the study area in parcel 017-090-048 (Source: Data compiled by AECOM in 2022 

Exhibit 6a-6b, Appendix A). This vernal pool meets the three-parameter criteria of a wetland and abuts a tributary 
drainage that flows into Curry Creek, which is tributary to the Sacramento River, which is a TNW; therefore, VP-
2 is considered adjacent waters.  

NON-JURISDICTIONAL FEATURES 

A total of 1,160.516 acres of potentially non-jurisdictional features occur in the study area and include 1.899 acres 
of isolated wetland swales, seasonal wetlands, vernal pools, and ditches; and 1,158.617 acres of uplands, which 
including orchard and rice field agriculture (Table 6). 

Table 6. Potentially Non-Jurisdictional Features 

Isolated Wetlands and Other Waters, and Uplands Acres 

Seasonal Wetlands Swale 0.053 

Seasonal Wetlands 0.959 
Vernal Pools 0.640 
Ditches 0.247 
Uplands  1,158.617 
Total Non-jurisdictional Features 1,160.516 

Source: Data compiled by AECOM in 2022 

ISOLATED WETLANDS AND OTHER WATERS 

A total of 25 isolated ephemeral wetlands and other waters were mapped in the study area. These include one 
seasonal wetland swale (SWS), six seasonal wetlands (SW), 15 vernal pools (VP), and four ditches (D), all listed 
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below in Table 7. These features fill seasonally from direct precipitation and normally dry by late spring and 
remain dry through the summer and early fall dry season, filling again after the arrival of fall/winter rains. Based 
on field observations and an analysis of online USGS current and historical maps, these features are isolated and 
rarely overflow, and thus do not flow, connect, or contribute to jurisdictional waters. 

Table 7. Isolated Wetlands and Other Waters in the SMUD Country Acres Study Area 

Feature Name Wetland Delineation Map No. Acres Linear Feet 

SWS-49 6d 0.053 n/a 
SW-21 6a 0.020 n/a 
SW-22 6a 0.003 n/a 
SW-29 6a 0.492 n/a 
SW-38 6a 0.234 n/a 
SW-47 6d 0.199 n/a 
SW-48 6d 0.011 n/a 
VP-5 6a 0.528 n/a 
VP-6 6a 0.002 n/a 
VP-7 6a 0.062 n/a 
VP-8 6a 0.002 n/a 
VP-9 6a 0.002 n/a 

VP-10 6a 0.010 n/a 
VP-28 6a 0.010 n/a 
VP-33 6a 0.004 n/a 
VP-34 6a 0.003 n/a 
VP-35 6a 0.004 n/a 
VP-52 6d 0.164 n/a 
VP-55 6d 0.016 n/a 
VP-56 6d 0.005 n/a 
VP-58 6d 0.012 n/a 
VP-60 6d 0.002 n/a 
VP-63 6d 0.005 n/a 
D-40 6d 0.083 587.353 
D-41 6d 0.007 220.328 
D-42 6d 0.067 379.976 
D-43 6d 0.090 689.079 

Total 1.899 1,876.737 

Source: Data compiled by AECOM in 2021 
Note: Numbering of wetland features is based on the sample points as features were mapped in the field. (See Table 5 footnote above)  
 
SEASONAL WETLAND SWALE 

SWS-49 is a 0.053 acre isolated seasonal wetland swale in the southern part of the study area (Source: Data compiled by AECOM in 2022 

Exhibit 6d, Appendix A). The hydrophytic vegetation in these wetlands is like that described for Seasonal 
Wetlands in Section 4.2 (Vegetation Communities). Data form 049-A in Appendix B provides additional 
information about the habitat in this wetland swale. This swale is not connected to any other aquatic features 
because it is located within a topographical micro-depression and is surrounded by uplands. During the wet 
season, it collects seasonal precipitation and runoff and then dries out by late spring and remains dry through the 
summer and early fall. 

SEASONAL WETLANDS 

Six isolated seasonal wetlands (SW-21, SW-22, SW-29, SW-38, SW-47, SW-48) totaling 0.959 acre were identified in the northwest and 
southern parts of the study area (Source: Data compiled by AECOM in 2022 
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Exhibit 6a and 6d, Appendix A). The hydrophytic vegetation in the seasonal wetlands is described in Section 4.2 
(Vegetation Communities) Seasonal Wetland. Data forms 021-A, 029-A, and 047-A in Appendix B provide 
additional information about several of these isolated seasonal wetland habitats. These six seasonal wetlands are 
not connected to any other aquatic features. They are in topographical depressions, surrounded by uplands, that 
collect seasonal precipitation and runoff, and then dry out by late spring and remain dry through the summer and 
early fall.  

VERNAL POOLS 

There are 15 isolated vernal pools (VP-5 – VP-10, VP-28, VP-33 – VP-35, VP-52, VP-55, VP-56, VP-58, VP-60, and VP-63) mapped in the 
study area totaling 0.640 acre. These features occur in the northwest and southern portions of the study area (Source: Data compiled by 
AECOM in 2022 

Exhibit 6a and 6d, Appendix A). The hydrophytic vegetation in these wetlands is described in more detail in 
Section 4.2 (Vegetation Communities) under Vernal Pools. Data sheets 005-A, 006-A, and 035-A in Appendix B 
provide additional information about the vernal pools in northwestern portion of the study area. All 15 of these 
vernal pools are not connected to any other aquatic features and are located in topographical depressions that 
collect seasonal precipitation and runoff, and then dry out by late spring and remain dry through the summer and 
early fall.  

DITCHES 

There are four isolated ditches (D-40, D-41, D-42, and D-43) totaling 0.247 acre and 1,876.737 linear feet. These ditches are excavated and 
mapped along the edges of almond orchards in the southern portion of the study area (APNs 017-130-061 and 017-130-058) (Source: Data 
compiled by AECOM in 2022 

Exhibit 6d, Appendix A) and appear to receive occasional ephemeral water from surface runoff associated with 
irrigation and/or precipitation. All four ditches are not connected to any other features and are not culverted. The 
ditches have a defined bed and bank, an unconsolidated bottom, range in width from 1 to 5 feet, and are vegetated 
by upland and facultative herbaceous grassland species.  

UPLAND FEATURES 

A total of 1,158.617 acres of upland and agricultural land make up the remainder of the study area. The majority 
(73%) of the study area consists of rice fields (872.755 acres) that have been certified as prior converted cropland 
(NRCS 2019). According to the EPA and USACE, prior converted cropland and artificially irrigated areas, 
including fields flooded for agricultural production, that would revert back to upland should the application of 
irrigation water to that area cease (such is the case of the rice fields in the study area), are not identified as 
jurisdictional and are not a jurisdictional feature under the CWA (EPA 2021). 

The remainder of the study area delineated as non-jurisdictional uplands consists of almond orchards, irrigated 
pasture for livestock grazing, annual grassland, developed, and ruderal vegetation. These areas are highly 
disturbed by regular human disturbance, including mowing of vegetation, disking, grading, agricultural activities, 
pesticide/herbicide application, equipment staging and storage, and vehicle access and parking. Vegetation in 
these areas is either absent or dominated by upland species, typically consisting of nonnative annual grasses and 
forbs that are tolerant of regular disturbance. There are no hydric soils or hydrology indicators in these areas. 
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JURISDICTIONAL DETERMINATION 

The approximately 1,170-acre study area contains 9.341 acres of potentially jurisdictional waters of the U.S. 
(wetlands [8.602 acres] and other waters [0.739 acre]). The remainder of the study area contains 1,160.516 acres 
of potentially non-jurisdictional features that consists of 1.899 acres of isolated wetlands and other waters and 
1,158.617 acres of uplands, including agricultural land, that is highly disturbed from rice and orchard operations. 
This jurisdictional determination is draft and contingent on verification by USACE. 
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Exhibit 1. Project Vicinity Map 
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Source: Data compiled by AECOM in 2022 

Exhibit 2. Conceptual Project Area Map 
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Exhibit 3. Watershed and Hydrology Map 
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Source: NRCS 2021 

Exhibit 4. Soils Map 
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Source: Data compiled by AECOM in 2022 

Exhibit 5a. Vegetation Communities and Land Cover Type Map 1 of 2 
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Source: Data compiled by AECOM in 2022 

Exhibit 5b. Vegetation Communities and Land Cover Type Map 2 of 2 
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Exhibit 6. Wetland Delineation Overview Map 
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Source: ECORP 2017; Data Compiled by AECOM in 2022 

Exhibit 6a. Wetland Delineation Map 1 of 4 
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Source: ECORP 2017; Data Compiled by AECOM in 2022 

Exhibit 6b. Wetland Delineation Map 2 of 4 
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Exhibit 6c. Wetland Delineation Map 3 of 4 
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Source: ECORP 2017; Data Compiled by AECOM in 2022 

Exhibit 6d. Wetland Delineation Map 4 of 4  
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APPENDIX B 

Field Datasheets 
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