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APPENDIX D3 
CLEAN WATER ACT SECTION 404(b)(1) EVALUATION 

I. PROJECT DESCRIPTION, PROJECT PURPOSE, AND NEED 

The U.S. Army Corps of Engineers (USACE), Sacramento District and the Sacramento Area Flood 
Control Agency (SAFCA), the local sponsor, propose to construct the Natomas Levee Improvement 
Program (NLIP), Phase 4b Landside Improvements Project (Phase 4b Project or the project), which 
consists of levee improvements to the remaining portions of the Natomas Basin’s perimeter levee 
system in the City of Sacramento and in Sutter and Sacramento Counties, California. The overall 
purpose of the multi-phase NLIP is to bring the entire 42-mile Natomas Basin perimeter levee system 
into compliance with applicable Federal and state standards for levees protecting urban areas through 
a program of proposed levee improvements to address levee height deficiencies, levee seepage 
potential, and streambank erosion conditions along the Natomas Basin perimeter levee system. The 
Landside Improvements Project, which is a component of the NLIP, consists of four phases (1, 2, 3, 
and 4a and 4b). For a complete summary of the NLIP phasing, see Chapter 2, “Alternatives,” in the 
Environment Impact Statement/Environmental Impact Report (EIS/EIR). Also, see Section 4.18, 
“Summary of Environmental Impacts and Mitigation Measures from Previous Natomas Levee 
Improvement Program Landside Improvements Project Phases 1–4a,” in the EIS/EIR for a summary of 
impacts and mitigation measures associated with the Phase 1–4a Projects. 

The Phase 4b Project builds upon a program of improvements analyzed in previous environmental 
documents for achieving flood risk damage reduction for the 53,000-acre Natomas Basin. The project is 
the final phase of the Landside Improvements Project and the subject of the EIS/EIR. The proposed 
improvements consist of levee improvements, associated landscape and irrigation/drainage 
infrastructure modifications, and habitat creation and management. 

A description of all of the alternatives to the Phase 4b Project can be found in Chapter 2, “Alternatives,” 
of the EIS/EIR. The EIS/EIR includes a screening of all of the alternatives considered for analysis, 
including criteria and rationale for those alternatives carried forward and those alternatives not carried 
forward in EIS/EIR (see Sections 2.1.5, “Alternatives Considered, But Eliminated from Further 
Consideration,” and 2.1.6, “Alternatives Carried Forward for Evaluation in this EIS/EIR”). This 404(b)(1) 
analysis focuses on the alternatives carried forward for analysis in the EIS/EIR: the No-Action 
Alternative, the Adjacent Levee Alternative (Proposed Action), and the Fix-in-Place Alternative. 

► No-Action Alternative—The expected future without-project conditions. 

► Adjacent Levee Alternative (Proposed Action)—An adjacent levee would be constructed along 
the Sacramento River east levee Reach A:16–20; and, where required for this levee, cutoff walls, 
seepage berms, and relief wells would be installed for seepage remediation. A cutoff wall would be 
installed in the American River north levee east of Gateway Oaks Drive to Northgate Boulevard, 
and the landside slope would be flattened. The Natomas East Main Drain Canal (NEMDC) west 
levee would be raised in place or widened from just south of Elkhorn Boulevard to Sankey Road, 
and the landside slope would be flattened and seepage remediation would be constructed as 
necessary. Waterside erosion protection would be constructed in locations along the Pleasant 
Grove Creek Canal (PGCC) and NEMDC (south of Elkhorn Boulevard). Culverts located beneath 
the PGCC would be upgraded or removed, and replacement flood storage would be provided as 
needed. At the State Route (SR) 99 crossing of the Natomas Cross Canal (NCC), seepage 
remediation would be installed and a moveable barrier system would be constructed to prevent 
overflow from reaching the landside of the NCC south levee. The western portion of the West 
Drainage Canal would be realigned to the south, and the remaining portion of the existing canal 
would be improved to reduce bank erosion and sloughing, decrease aquatic weed infiltration, 
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improve Reclamation District 1000 (RD 1000) maintenance access, and enhance giant garter snake 
habitat connectivity. Irrigation canals and ditches would be relocated either to make room for 
expanded levee sections or to reduce underseepage potential. Discharge pipes for RD 1000 
pumping plants and City of Sacramento sump pumps would be raised to cross the levee above 
design flood water surface elevation. Parcels in the South Fisherman’s Lake and Triangle 
Properties Borrow Areas and at the West Lakeside School Site would be excavated and reclaimed 
as agricultural land. Woodland groves would be established to compensate for impacts along the 
Sacramento River east levee Reach A:16–20, American River north levee Reach I:1-4, and 
NEMDC. 

► Fix-in-Place Alternative—The Sacramento River east levee would be improved in place in Reach 
A:16–20 and seepage remediation would be implemented. The Fix-in-Place Alternative would be 
the same as described for the Adjacent Levee Alternative (Proposed Action) except that the crown 
of the Sacramento River east levee would not be widened. This type of levee improvement would 
narrow the overall landside footprint by 15 feet but would require a greater extent of levee degrade 
to construct cutoff walls and a greater extent of encroachment removal along the Sacramento River 
east levee compared to the Adjacent Levee Alternative (Proposed Action). 

The above three alternatives are described in detail in Chapter 2, “Alternatives,” of the EIS/EIR. The 
Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative were developed for 
consideration with a focus on improvements to the Sacramento River east levee Reach A:16–20. 
Phase 4b Project improvements to the American River north levee Reach I:1-4, NEMDC west levee, 
PGCC west levee, NCC south levee, West Drainage Canal, and modifications to the landscape and 
irrigation/drainage system would be similar under the Adjacent Levee Alternative (Proposed Action) and 
Fix-in-Place Alternative. 

As noted above, the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative would 
use differing methods to achieve flood damage reduction objectives for the Sacramento River east 
levee Reach A:16–20. Therefore, the differences between the Adjacent Levee Alternative (Proposed 
Action) and Fix-in-Place Alternative, including effects on habitats, are the result of these differences in 
design of the Sacramento River east levee. 

a. Location 

The 53,000-acre Natomas Basin in northern Sacramento and southern Sutter Counties, California, 
including a portion of the city of Sacramento (Plate 1-1 in the EIS/EIR), is bounded by a levee system. 
Originally constructed in the early part of the 20th century, this levee system is bordered by the NCC to 
the north, the Sacramento River to the west, the American River to the south, and the PGCC and 
NEMDC/Steelhead Creek to the east. 

b. General Description 

The American River Watershed Common Features/Natomas Post-authorization Change Report 
(Common Features/Natomas PACR) includes all four project phases (1, 2, 3, and 4a and 4b) of the 
NLIP Landside Improvements Project. These project phases are summarized in Chapter 1, “Purpose 
and Need,” of the EIS/EIR. This information will become part of the overall request for congressional 
review and approval of the Common Features/Natomas PACR. 

USACE’s overall purpose of the project is to develop and select an alternative that would reduce the 
risk of flood damage in the Natomas Basin. Some residual risk will always remain, however, in any 
flood damage reduction system. Ultimately, Congress must authorize the Common Features/Natomas 
PACR, which includes the Phase 4b Project. If not authorized by Congress, USACE must make 
decisions on whether or not to grant permission to SAFCA to alter the Natomas Basin levee system 
(Federal project levees) under Section 408 of the Rivers and Harbors Act (RHA), and issue permits 
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under Sections 404 of Clean Water Act (CWA) and 10 of RHA, for SAFCA to implement the Phase 4b 
Project without Federal participation. 

The Natomas Basin floodplain is occupied by over 83,000 residents and $8.2 billion in damageable 
property. Although improvements to the Natomas Basin perimeter levee system, completed as part of 
the Sacramento Urban Levee Reconstruction Project and the North Area Local Project, have 
significantly reduced flood risk for the area, the Natomas Basin remains vulnerable to flooding in a less 
than 100-year (0.01 annual exceedance probability [AEP]) flood event. Uncontrolled flooding in the 
Natomas Basin floodplain in a flood exceeding a 100-year (0.01 AEP) event could result in $7.4 billion 
in damage (this excludes Sacramento International Airport [Airport] facilities) (SAFCA 2007). Flooding 
could also release toxic and hazardous materials, contaminate groundwater, and damage the 
metropolitan power and transportation grids. The disruption in transportation that could result from a 
major flood could affect the Airport and interstate and state highways. In addition, displacement of 
residents, businesses, agriculture, and recreational areas could occur. Resulting damage could hinder 
community growth, stability, and cohesion. 

The NLIP was initially outlined in the Natomas Levee Evaluation Study Final Report Prepared for 
SAFCA in Support of the Natomas Basin Components of the American River Common Features 
(SAFCA 2006). This evaluation was based on the engineering studies and reports that were included 
as appendices to the above-referenced report, which are available for review at SAFCA’s office at 1007 
7th Street, 7th Floor, Sacramento, California. These studies and reports indicate that segments of the 
Natomas perimeter levee system reflect the following problems for both the Federal Emergency 
Management Agency (FEMA) 100-year (0.01 AEP) and the 200-year (0.005 AEP) design water surface 
elevations: 

► inadequate levee height, 

► through-levee seepage and foundation underseepage with excessive hydraulic gradients, 

► embankment instability, and 

► susceptibility to riverbank erosion and scour. 

Although not highlighted in the levee evaluation report, portions of the perimeter levee system, 
particularly along the east levee of the Sacramento River, are also subject to vegetative and structural 
encroachments into the levee prism. 

In January 2008, FEMA remapped the Natomas Basin as an AE zone, and the flood zone designation 
took effect in December 2008. FEMA defines AE zones as areas with a 0.01 AEP of flooding. The 
designation requires mandatory flood insurance purchases by homeowners and requires that the 
bottom floor of all new buildings be constructed at or above base flood elevation—as little as 3 feet 
above ground level in some of the Natomas Basin but up to 20 feet above ground level in much of the 
Basin. This designation and the associated constraints effectively stopped all projects that were not 
issued building permits before the new maps took effect. 

Additional concerns include levee height deficiency, seepage, riverbank erosion, levee encroachments, 
aviation safety, habitat conservation, agricultural irrigation, and drainage infrastructure. 

c. Authority and Purpose 

The Common Features/Natomas PACR is being prepared by USACE to consider the level of Federal 
participation in flood risk management for the Natomas Basin. 
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USACE plans to implement the project; however, in the event the Common Features/Natomas PACR is 
not approved by Congress, the EIS/EIR will support SAFCA’s implementation of the Phase 4b Project, 
should SAFCA choose to proceed without additional Federal participation. 

The need for flood risk management is discussed in more detail in Chapter 1, “Introduction and 
Statement of Purpose and Need,” of the EIS/EIR. 

d. General Description and Quantity of Dredged or Fill Material 

(1) General Characteristics of Material 

No-Action Alternative. Without project improvements to the Natomas Basin perimeter levee 
system, the risk of levee failure would still remain high because to achieve the full benefits of flood 
damage reduction in the Natomas Basin, all phases of NLIP must be implemented. A levee failure in 
the Natomas Basin could result in flooding that could adversely or beneficially affect waters of the 
United States that occupy approximately 930 acres, or 1.7%, of the Basin (The Natomas Basin 
Conservancy [TNBC] 2007). Because the exact level of impact would be dependent on the flooding 
duration, depth, rate, timing, and location, acreages are not displayed below in Table 1 because 
estimating such acreages would be too speculative for meaningful consideration. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Construction of the 
levee improvements, borrow activities, and improvements and relocations of irrigation and drainage 
infrastructure would require the permanent placement of fill material in jurisdictional waters of the 
United States. A delineation of jurisdictional waters of the majority of the Phase 4b Project area was 
completed by AECOM and verified by USACE in 2007 through 2009 (USACE Reference IDs 
#20081039, #200700211, #200600795, #200900238). 

Table 1 displays the potential direct and indirect impacts of the Project Alternatives to jurisdictional 
Waters of the United States and wetlands.  

Three primary borrow sources have been identified for the project: West Lakeside School Site, the 
South Fisherman’s Lake Borrow Area, and the Triangle Properties Borrow Area. The project could also 
use borrow material from sources analyzed as part of the Phase 4a Project—the Twin River Unified 
School District Stockpile Site, the Krumenacher Borrow Site, and the Fisherman’s Lake Borrow Area. 
Under both the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative, use of new 
project borrow sites would require the permanent fill of waters of the United States including drainage 
ditches, irrigation canals, and irrigated wetlands. Because design has not yet been completed, the final 
total acreage of fill is not known at this time. Impacts associated with haul road construction across 
various drainage canals would be temporary, and these resources would be restored to pre-project 
conditions after project completion. 

A wetland delineation has not been completed for the Triangle Properties Borrow Area; however, it is 
expected that the rice fields in the Triangle Properties Borrow Area could contain irrigated wetlands. For 
the purposes of this analysis, the impacts described above are considered permanent. Vernal pools are 
present within the Triangle Properties Borrow Area on approximately 85 acres; areas with vernal pool 
complex would not be used for borrow source material and this habitat would remain undisturbed. The 
total acreage for temporary impacts noted in Table 1 is the potential acreage of temporary impacts if all 
borrow sites are completely disturbed within their excavation footprints, which is up to 290 acres (worst-
case) within the larger borrow area. 

Construction of the adjacent levee along the Sacramento River east levee Reach A:16–20 under both 
the Adjacent Levee Alternative (Proposed Action) and the Fix-in-Place Alternative would result in 
potential impacts to waters of the United States, including wetlands (fill of irrigation and drainage 
ditches). Impacts to waters of the United States, including wetlands, would also occur from: 
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Table 1 
Estimated Potential Direct and Indirect Impacts of the Phase 4b Project  

on Jurisdictional Waters of the United States 

Project Feature 
Functional 

Value1 

Adjacent Levee Alternative  
(Proposed Action) 

Fix-in-Place Alternative 

Temporary 
Impact 
(acres) 

Permanent 
Impact 
(acres) 

Temporary 
Impact 
(acres) 

Permanent 
Impact 
(acres) 

Construction of Sacramento River east levee, American River north levee, NEMDC west levee2, and PGCC west levee2

Improvements 
Irrigation and drainage ditches (fill)2 Low - 1.40 - 1.40 
Wetlands (fill)2 Low - 0.3 - 0.3 
Construction of Erosion Repair  
Irrigation and drainage ditches (fill)2 Low - - - - 
PGCC waterside erosion control rip rap (fill) High - 14.50 - 14.50 
NEMDC waterside erosion control rip rap (fill) High - 5.49 - 5.49 
Erosion repair (dewatering of PGCC) High 14.50 - 14.50 - 
Erosion repair (dewatering of NEMDC) High 5.49 - 5.49 - 
Construction of Relocated West Drainage Canal
Irrigation and drainage ditches (fill) Low - 0.19 - 0.19 
Irrigation ditches (dewatering of existing West Drainage 
Canal)3 

Low 12.96 - 12.96 - 

Construction of Relocated Riego Road Canal Vestal Drain, Morrison Canal, Chappell Ditch, and Private Irrigation
Irrigation and drainage ditches (fill) Low - 0.02 - 0.02 
Dewater of existing Riego Road canal Low - 0.68 - 0.68 
Construction of Flood Protection at SR 99 
Dewater and fill of NCC Low 0.69 0.69 0.69 0.69 
Fill of seasonal wetland Low - 0.43 - 0.43 
Fill of irrigated wetland4 Low  <27  <27 
Replacement of RD 1000’s Pumping Plant Nos. 6 and 8 and City Sump Pumps 102 and 160 
Intake channel modification (dewater) High - 0.50 - 0.50 
Sacramento River waterside outfall construction (fill)5 High - 0.03 - 0.03 
NEMDC waterside outfall construction (fill) High - 0.76 - 0.76 
Borrow Site and Haul Road Construction 
South Fisherman’s Lake drainage ditches and canals 
(fill/dewater) 

Low - 1.38 - 1.38 

West Lakeside School Site Borrow Area Low 0.26 - 0.26 - 
Irrigated wetlands in Triangle Properties Borrow Area (fill)6 Low <290 <147 <290 <147 

Total (approximate) 324 199 324 199
Notes: NCC = Natomas Cross Canal; NEMDC = Natomas East Main Drainage Canal; PGCC = Pleasant Grove Creek Canal; RD = 
Reclamation District; SR = State Route 
1 Functional value definitions: High = Natural structure and function of biotic community maintained, with minimal changes evident. Moderate 

= Moderate changes in structure and function of biotic community—i.e., moderate level of disturbance. Low = Severe changes in structure 
and/or function of biotic community evident—i.e., high level of disturbance. See Section 3.3.7 in Chapter 3, “Affected Environment,” of the 
EIS/EIR for additional information. 

2 A portion of the project area along the PGCC west levee overlaps within the footprint previously analyzed in the Phase 3 EIS and EIR. Only 
impacts unique to the Phase 4b Project are reported in this table. 

3 The entire West Drainage Canal would be dewatered for improvements; however, only a 3.99-acre/4,700-foot-long section would be 
relocated. 

4 Chappell Ditch and Drain improvements would occur in areas that are currently in rice production; irrigated wetlands are generally a small 
component of actively farmed rice fields.  

5 Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act authorizations are required for work on the waterside of 
the levee. 

6 Approximately 290 acres of rice is present on the Triangle Properties Borrow Area; irrigated wetlands are generally a small component of 
actively farmed rice fields. Permanent impact assumes the worst-case scenario that 147 acres of shallow detention basins could not be 
returned to rice production. 

Source: Data provided by Wood Rodgers in 2009 and Mead & Hunt in 2009; data compiled by AECOM in 2010 
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► raising and widening the west levee of NEMDC North; 

► bank protection in the PGCC and NEMDC (including relocation of the low-flow channel in NEMDC 
South); 

► relocating irrigation ditches along the NCC south levee and the west levees of PGCC and NEMDC 
North; and 

► removing culverts under the PGCC. 

Fill associated with levee modifications would occur in irrigated wetlands along the PGCC and NEMDC. 
Fill of seasonal wetlands and vernal pools would occur along NEMDC North as a result of levee raising 
and widening. Relocation and extension of the West Drainage Canal, Riego Road Canal, Vestal Drain, 
and Morrison Canal would result in permanent fill of drainage and irrigation ditches, and irrigated 
wetlands in rice fields. 

Under the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative, the discharge 
pipes associated with RD 1000’s Pumping Plant Nos. 1A and 1B along the Sacramento River east 
levee, Pumping Plant No. 6 along the NEMDC North, Pumping Plant No. 8 along the NEMDC South, 
City Sump 160 along the Sacramento River east levee, City Sump 102 along the NEMDC South, and 
City Sump 58 along the American River north levee would be replaced. Additionally, dewatering and 
new outfall construction would be required for all pumping plants except RD 1000 Pumping Plant Nos. 
1A and 1B. Most of the outfalls would be placed above the OHWM and would not be expected to 
qualify as fill of waters of the United States under Section 404 of the CWA. Outfall installation, however, 
would result in temporary impacts due to dewatering within waters of the United States. The installation 
of these outfalls would result in the removal of some minor amounts of riparian vegetation.  

Replacement of the discharge pipes would consist of raising the pumping plants’ discharge pipes, 
extending the pipes to tie into existing discharge pipes within the waterside bench, and replacing or 
modifying pumps and motors. Seepage remediation in these locations may be required, including 
relocating the landside stations away from the levee to accommodate the raised discharge pipes. 
Modifications to the landside intake channel of RD 1000 Pumping Plant Nos. 6 and 8 may also be 
required. The waterside levee slope of RD 1000 Pumping Plant No. 8 would require partial regrading to 
accommodate the raised pump discharge pipes. 

Lower Dry Creek, located east of the NEMDC, has been identified as a planting area to compensate for 
the Phase 4b Project’s removal of landside and potentially waterside trees. Seasonal wetlands, vernal 
pools, freshwater marsh, and intermittent drainages are present within the planting area. Woodland 
mitigation plantings would not result in fill to waters of the United States; however, temporary impacts 
may occur from hauling woodland plantings and associated materials to planting sites. 

(2) Source of Material 

For levee improvements along the Sacramento River east levee Reach A:16–20 and the 
American River north levee Reach I:1–4, the proposed South Fisherman’s Lake Borrow Area (Plate 2-
7a in the EIS/EIR) and the West Lakeside School Site (Plate 2-17 in the EIS/EIR) are anticipated to be 
the primary source of soil borrow material. A portion of the Fisherman’s Lake Borrow Area (identified on 
Plate 2-6 in the EIS/EIR), which was fully analyzed in the Phase 4a EIS/EIR, could provide additional 
borrow material for these improvements. The proposed Triangle Properties Borrow Area (Plate 2-13 in 
the EIS/EIR) would be the primary source of borrow material for levee improvements along the PGCC 
(Reach E) and NEMDC North (Reaches F–G). The Krumenacher borrow site and Twin Rivers Unified 
School District stockpile site (Plate 2-14 in the EIS/EIR), which were fully analyzed in previous 
environmental documents, would be the source of borrow material for improvements to NEMDC South 
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and back-up sources for NEMDC North (Reaches F–G). The South Fisherman’s Lake Borrow Area, the 
West Lakeside School Site, and the Triangle Properties Borrow Area are fully analyzed in the EIS/EIR. 

e. Description of the Proposed Discharge Site(s) 

No-Action Alternative. There is no construction proposed as part of the No-Action Alternative, 
therefore there would be no discharge of fill materials. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The locations of the 
discharge sites are in various locations around the perimeter and adjacent lands within the Natomas 
Basin where levee improvements are proposed. Primarily, the project activities would occur near the 
Sacramento River east levee, NCC south levee, NEMDC west levee, the American River north levee, 
and the PGCC west levee in the Natomas Basin. These are described in more detail in Chapter 2, 
“Alternatives,” Chapter 3, “Affected Environment,” and Chapter 4, “Environmental Consequences and 
Mitigation Measures,” of the EIS/EIR. 

(2) Size (acres) 

No-Action Alternative. There is no construction proposed as part of the No-Action Alternative, 
therefore there would be no discharge of fill materials. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Acres of impact are 
described above in Section D 1. Acres of impacts due to discharge of fill material for the Adjacent 
Levee Alternative (Proposed Action) and the Fix-in-Place Alternative would be similar. 

(3) Type of Site (confined, unconfined, open water) 

The fill areas for the project would take place in confined, unconfined areas, and open water. 

(4) Type(s) of Habitat 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. Based on the methodology for previously verified wetland delineations, irrigation/drainage 
canals and ditches in the Phase 4b Project area are anticipated to be considered waters of the United 
States and subject to regulation under CWA Section 404, though not all of the Phase 4b Project area 
has been verified by USACE. Other permanently and/or seasonally wet habitats, such as freshwater 
marsh, seasonal wetland, and vernal pool, could qualify as jurisdictional waters of the United States 
subject to Section 404 regulation if they are adjacent or abutting other jurisdictional waters of the United 
States. In the Phase 4b Project area, vernal pools are known to occur along the NEMDC, the Triangle 
Properties Borrow Area, and along Lower Dry Creek. 

Previous delineation reports verified by USACE that cover portions of the Phase 4b Project footprint 
include a wetland delineation completed in 2008 that covers the PGCC and the NEMDC South (USACE 
Reference ID #20081039), a 2007 delineation that covers areas on the landside of the Sacramento 
River east levee Reaches 1–20 (C:1–4B, B:5A–15, and A:16–20) (USACE Reference ID #200700211), 
a delineation completed in 2006 for the NCC within the NLIP footprint (USACE Reference ID 
#200600795), and a delineation for the proposed woodland planting area at Lower Dry Creek east of 
the NEMDC (USACE Reference ID #200900238). These delineations identified the following features 
that fall within the Phase 4b Project area as jurisdictional: irrigation/drainage ditches and canals along 
the landside toe of the levee, irrigated wetlands in rice fields, freshwater marsh habitat, seasonal 
wetlands, and vernal pools. A delineation of jurisdictional waters of the United States covering the 
South Fisherman’s Lake Borrow Area, the landside of the American River north levee, and the NEMDC 
North was submitted to USACE in September 2009 for review and verification and a preliminary 
jurisdictional determination is expected by summer 2010; a separate delineation for the West Lakeside 
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School Site has also been submitted to USACE and is currently under review. A delineation has not yet 
been completed for the West Drainage Canal east of Powerline Road, nor for the Triangle Properties 
Borrow Area (these will be completed by USACE). Jurisdictional features within these areas are 
expected to include primarily irrigation/ drainage ditches and irrigated wetlands in rice fields; seasonal 
wetlands and vernal pools are known to occur in the Triangle Properties Borrow Area. 

In addition, the installation of an outfall at City of Sacramento Sump Pump No. 160 in Reach A:19B 
along the Sacramento River east levee would be within USACE jurisdictional areas. Discharge pipes 
and outfalls conveying filtered stormwater drainage from the east levee to the east bank of the 
Sacramento River under the Adjacent Levee Alternative (Proposed Action) might extend to areas within 
the jurisdiction of CWA Section 404 and/or RHA Section 10. 

The functional quality of an aquatic resource is considered by USACE as part of the CWA Section 404 
regulatory process. Habitat quality may be generally categorized as low, moderate, or high, defined 
herein as follows: 

► Low: High levels of disturbance (e.g., vegetation disking for fire clearance purposes, dominance of 
monotypic stands of nonnative vegetation, presence of human-made structures). 

► Moderate: Moderate levels of disturbance (e.g., natural plant communities intact with some 
evidence of nonnative vegetation, low-intensity developments such as trails, selective vegetation 
management for flood damage reduction purposes). 

► High: Natural structure and function of biotic community exists, with minimal changes in structure or 
function evident—i.e., zero to low levels of human disturbance (e.g., natural plant communities 
intact, no artificial structures present, sensitive plant and/or wildlife species utilization). 

(5) Timing and Duration of Discharge 

No-Action Alternative. As described above, there would be no construction proposed and 
therefore no discharge of fill materials under the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The timing of the 
discharge for both the Adjacent Levee Alternative (Proposed Action) and the Fix-in-Place Alternative 
would be similar. Discharge of fill material (borrow materials or new structures) would occur during 
grading, placement of fill prior to and during levee construction, construction of replacement and/or new 
irrigation and drainage infrastructure (e.g., canals, ditches, pump plants), throughout the calendar year, 
but mainly during the work period between May 1 and September 30 of each year. 

f. Description of Disposal Method (hydraulic, drag line) 

All of the fill work would be done with dozers, dump trucks, motor graders, and rollers. 

II. Factual Determinations (Section 230.11)  

a. Physical Substrate Determinations (consider items in Section 230.11(a# and 230.20 
Substrate) 

(1) Substrate Elevation and Slope 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. The substrate elevation is roughly at sea level and the Natomas Basin is generally flat in 
slope. The topography of the Natomas Basin is flat, with dominant landscape features formed by the 
perimeter levees. The Phase 4b Project occurs in primarily agricultural and urban areas with little or no 
natural slopes. The substrate elevation and slope is the same for all alternatives. None of the proposed 
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modifications associated with the project would change the substrate characteristics of the landscape, 
because non-native substrates from outside the basin would not be introduced, nor would construction 
alter the underlying drainage or soil characteristics under the proposed features except to improve 
protection from levee under- and through-seepage. 

(2) Sediment Type 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. The soils in the project area are sediments adjacent to the Sacramento and American 
Rivers. These sediments are composed of Recent (Holocene) alluvial floodplain deposits (see Section 
3.9.2.1 of the EIS/EIR). In general, these deposits consist primarily of unconsolidated sand and silt. 
Holocene alluvial deposits overlay an older alluvial fan system composed of Pleistocene-age 
sediments. Construction activities that would occur within alluvial floodplain or basin deposits would be 
located within Holocene sediments.  

Riverbank and Modesto Formations. Piper et al. (1939) were the first to publish detailed geologic 
maps in the southern Sacramento and northern San Joaquin Valley areas, and they designated the 
older alluvial Pleistocene deposits as the Victor Formation. However, Davis and Hall (1959) proposed a 
subdivision of the Victor Formation into the Turlock Lake (oldest), Riverbank (middle), and Modesto 
(youngest) Formations. Marchand and Allwardt (1981) proposed that the Victor Formation be replaced 
by the Turlock Lake, Riverbank, and Modesto Formations as formal nomenclature for Quaternary 
deposits in the Sacramento and San Joaquin Valleys. Most researchers have followed this 
recommendation. 

In the Sacramento Valley, the Modesto Formation consists of alluvial terraces, some alluvial fans, and 
some abandoned channel ridges of the Sacramento River. The Modesto Formation can be divided into 
upper and lower members. The upper member consists primarily of unconsolidated, unweathered, 
coarse sand and sandy silt. The age of this member has been placed at approximately 12,000–26,000 
years Before Present (B.P.) (Atwater cited in Helley and Harwood 1985). The lower member of the 
Modesto Formation consists of consolidated, slightly weathered, well-sorted silt and fine sand, silty 
sand, and sandy silt. Age estimates for the lower member range from 29,000 to 42,000 years B.P. 
(Marchand and Allwardt 1981, cited in Helley and Harwood 1985). 

Sediments in the Riverbank Formation consist of weathered reddish gravel, sand, and silt that form 
alluvial terraces and fans. In the Sacramento Valley, this formation tends toward soil-profile 
developments that are more easily distinguishable from the Modesto Formation (Helley and Harwood 
1985). The Riverbank Formation is Pleistocene in age (Wagner et al. 1987), but it is considerably older 
than the Modesto Formation; estimates place the age of the Riverbank between 130,000 and 450,000 
years B.P. (Helley and Harwood 1985). The Riverbank Formation forms alluvial fans and terraces of the 
Sacramento River. The Riverbank’s fans and terraces are higher in elevation and generally have a 
more striking topography than those formed by the Modesto Formation. 

(3) Dredged/Fill Material Movement 

No-Action Alternative. Under the No-Action Alternative, no construction activities would occur; 
therefore, no potential exists for this alternative to affect dredged/fill material movement. There would 
be no impact under this alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The fill material 
needed for the levee construction, replacement of new irrigation and drainage infrastructure, and other 
construction, would be moved from the borrow sites and placed in the construction areas. Once there, 
the material would typically be graded and compacted according to the feature that is being 
constructed, and is not expected to move after construction is completed. 
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(4) Physical Effects on Benthos (burial, changes in sediment type, etc.) 

No-Action Alternative. Under the No-Action Alternative, no construction activities would occur; 
therefore, no potential exists for this alternative to physically affect benthos. There would be no impact 
under this alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The fill material 
needed for the levee construction, replacement of new irrigation and drainage infrastructure, and other 
construction, would be moved from the borrow sites and placed in the construction areas, often 
permanently affecting irrigation and drainage canals and ditches, and in some cases small seasonal 
wetlands. Adverse affects on benthos due to discharge of fill materials would be temporary in nature, 
until the filled features can be replaced or restored. Therefore, there would be no adverse effect on 
benthos. 

(5) Other Effects 

No-Action Alternative. No other effects would occur as a result of the No-Action Alternative. 

 Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The effects to the 
physical substrate of the drainages and fill areas would be permanent. Habitat quality would improve in 
most of the borrow areas because of the conversion from low to moderate quality natural habitats to 
higher quality managed habitat. 

(6) Actions Taken to Minimize Impacts (Subpart H) 

 No-Action Alternative. Under the No-Action Alternative, no actions are proposed to minimize 
impacts. 

 Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. A number of 
measures would be taken to minimize impacts to the various environmental resources (e.g., agricultural 
land, sensitive aquatic habitats including USACE jurisdictional features, wildlife habitat, and cultural 
resources) that would be affected by the Phase 4b Project. These are described in detail in Chapter 4, 
“Environmental Consequences and Mitigation Measures,” of the EIS/EIR.  

b. Water Circulation, Fluctuation, and Salinity Determinations 

(1) Water (refer to section 230.11(b), 230.22 Water, and 230.25 Salinity Gradients; test 
specified in subpart G may be required). Consider effects on: 

(a) Salinity. 

No-Action Alternative. No fill would occur as part of the No-Action Alternative and therefore 
there would be no impact on salinity. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The fill areas are not 
in or near saline water. The fill areas get water from rain events and do not connect with any saline 
waters. This water is fresh water and therefore, filling these areas would not adversely affect salinity. 

(b) Water Chemistry (pH, etc.) 

 No-Action Alternative. No fill would occur as part of the No-Action Alternative and therefore 
there would be no impact on water chemistry. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Planned 
construction activities for both alternatives would coincide with part of the rainy season. These activities 
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have the potential to temporarily impair water chemistry if disturbed and eroded soil, petroleum 
products, or construction-related wastes (e.g., cement and solvents) are discharged into receiving 
waters or onto the ground where they can be carried into receiving waters. Soil and associated 
contaminants that enter receiving waters through stormwater runoff and erosion can increase turbidity, 
stimulate algae growth, increase sedimentation of aquatic habitat, and introduce compounds that are 
toxic to aquatic organisms. Accidental spills of construction-related substances such as oils and fuels 
can contaminate both surface water and groundwater. The extent of potential impacts on water quality 
would depend on the following factors: tendency for erosion of soil types encountered, types of 
construction practices, extent of the disturbed area, duration of construction activities, timing of 
particular construction activities relative to the rainy season, proximity to receiving water bodies, and 
sensitivity of those water bodies to construction-related contaminants. 

Slurry that would be used for construction of new cutoff walls in the Sacramento River east levee, 
American River north levee, and the west levee of NEMDC North has a fluid consistency when being 
placed. Improper handling or storage could result in releases to nearby surface water, thereby 
degrading water quality. 

Replacement of discharge pipes at the RD 1000 pumping plants and City of Sacramento sump pumps 
listed above would involve excavation and grading on the waterside of the Sacramento River east 
levee, American River north levee, and NEMDC west levee. These activities could result in discharge of 
sediment and construction-related substances such as oils and fuels into these waterways. 

Excavated areas that fill with surface or groundwater during project construction (such as areas along 
the NEMDC west levee, the American River north levee, and the Sacramento River east levee) would 
require dewatering. Surface or groundwater extracted from dewatering operations typically contains 
high levels of suspended sediment and often high levels of petroleum products and other construction-
related contaminants. This extracted water could be directly released to local receiving waters, thereby 
degrading water quality. 

The potential for release of soil or construction-related materials into the NEMDC, the PGCC, the NCC, 
the West Drainage Canal, local drainages, and ultimately the American or Sacramento Rivers could 
adversely affect river water quality. 

(c) Clarity 

No-Action Alternative. There would be no construction and no discharge of fill material as part of 
the No-Action Alternative and therefore there would be no adverse effect on water clarity. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. In areas of 
permanent fill where no jurisdictional waters remain after the fill, there would be a permanent loss of 
clarity. These areas are described above in Table 1. However, for areas that are not permanently filled, 
there would be only a temporary effect on clarity, as turbidity would be temporarily affected during 
construction. With the implementation of the mitigation measures in Section 4.7, “Water Quality,” of the 
EIS/EIR and compliance with all applicable local, state, and Federal regulations, this would not be 
considered an adverse effect.  

(d) Color 

 No-Action Alternative. There would be no construction and no discharge of fill material as part of 
the No-Action Alternative; therefore, there would be no effect on color. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. In areas of 
permanent fill where no jurisdictional waters remain after the discharge of fill material, there would be a 
permanent loss of color. These areas are described above in Table 1. However, for areas that are not 
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permanently filled, there would be only a temporary effect on color, as turbidity would temporarily affect 
color during construction. With the implementation of the mitigation measures in Section 4.7, “Water 
Quality,” of the EIS/EIR and compliance with all applicable local, state, and Federal regulations, this 
would not be considered an adverse effect. 

(e) Odor 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. The proposed alternatives are not expected to affect odor because fill materials are from 
local sources and would not introduce foreign or noxious odors into jurisdictional features. There would 
be no effect. 

(f) Taste 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. The proposed alternatives are not expected to affect taste because fill materials are from 
local sources and would not introduce foreign or noxious odors into jurisdictional features. There would 
be no effect. 

(g) Dissolved Gas Level 

No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to dissolved gas levels would occur as a 
result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative would both cause temporary effects to 
dissolved gas levels during temporary dewatering of some irrigation and drainage ditches and canals, 
and during the construction of the replacement ditches and canals. The effects are not expected to be 
significant and they would be temporary in nature. A noticeable change with regard to dissolved gas 
levels would not occur, and in most cases conditions would be improved due to the improved nature of 
the replacement canals. 

(h) Nutrients 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to nutrients would occur as a result of the 
No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. In areas of 
permanent fill where no jurisdictional waters remain after the discharge of fill material, there would be a 
permanent loss of nutrients. These areas are described above in Table 1. However, for areas that are 
not permanently filled, there would be only a temporary effect on nutrients, as dewatering would 
temporarily affect nutrients suspension and inflow of drainage and irrigation water during construction. 
With the implementation of the mitigation measures in Section 4.7, “Water Quality,” of the EIS/EIR and 
compliance with all applicable local, state, and Federal regulations, this would not be considered an 
adverse effect.  

(i) Eutrophication 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to eutrophication would occur as a result of 
the No-Action Alternative. 
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Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Eutrophication would 
not occur in the ditches and canals affected by the project because replacement canals and ditches 
would be constructed concurrently or ahead of discharge of fill m and conditions (i.e., anaerobic 
standing water) that would lead to eutrophication would not occur. None of the proposed alternatives’ 
components would permanently adversely affect eutrophication. 

(j) Others as Appropriate 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. As described in Sections 4.5, “Hydrology and Hydraulics,” and 4.6, “Water Quality,” with the 
implementation of mitigation measures described, the project is not expected to adversely affect other 
water characteristics.  

(2) Current Patterns and Circulation (consider items in Section 230.11[b], and 230.23),  

Current Flow and Water Circulation 

(a) Current Patterns and Flow 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to current patterns and flow would occur as 
a result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action). Interior drainage patterns would be altered due 
to the levee construction (east approach). Minor drainages would be installed on the waterside of the 
Sacramento River east levee to route storm drainage between the existing Garden Highway and the 
adjacent levee. In addition, existing irrigation and drainage canals and ditches would be replaced where 
filled. After construction, the irrigation and drainage functions would be restored. There would be no 
substantial drainages eliminated and no substantial changes in the amount of flow. These changes 
would not be considered adverse effects.  

Fix-in-Place Alternative. Effects on drainage patterns due to the Fix-in-Place Alternative would 
be similar to those caused by the Adjacent Levee Alternative (Proposed Action) except that there would 
not be a substantial alteration to the drainage of the existing Sacramento River east levee. Other 
changes to drainage patterns within the Natomas Basin in the project area would be similar and would 
not be considered an adverse effect.  

(b) Velocity 

 No-Action Alternative. There would be no levee construction associated with the No-Action 
Alternative and, thus, velocities would not be affected.  

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Improvements and 
replacements of irrigation and drainage canals and ditches as part of the Adjacent Levee Alternative 
(Proposed Action) and Fix-in-Place Alternative would cause some temporary effects to drainage 
velocities in the interior of the Basin, but these would be restored once construction is complete. This 
effect would not be considered adverse. There would be no effect to velocities in the waterways 
adjacent to the Natomas Basin and, thus, no adverse effect.  

(c) Stratification 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to stratification would occur as a result of 
the No-Action Alternative. 
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Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The alternatives are 
not expected to significantly affect stratification in the interior of the Natomas Basin or adjacent 
waterways because discharge of fill materials is expected to occur in the Natomas Basin when aquatic 
areas are dewatered. Therefore, no effect on stratification would occur during construction. Fill 
materials are not likely to cause additional erosion or sedimentation in the water column; therefore, 
stratification after construction is not likely to occur. There would be no adverse effect.  

(d) Hydrologic Regime 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to the existing hydrologic regime would 
occur as a result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described above, 
some irrigation and drainage canals and ditches would need to be replaced under the Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative, but would be restored as part of the project. 
Therefore, the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative are not 
expected to significantly affect the hydrologic regime in the interior of the Natomas Basin or adjacent 
waterways. 

(3) Normal Water level Fluctuations (tides, river stage) (consider items in 
Sections230.11[b] and 230.24) 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to normal water level fluctuations would 
occur as a result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative are not expected to affect normal water level 
fluctuations in the waterways adjacent to the Natomas Basin. As presented above in Table 1, fill 
material would be placed within the channel slopes of adjacent waterways for discharge of storm water, 
intake of irrigation water, and erosion control, but these features do not significantly the flow of the 
waterways and are not expected to adversely affect normal water level fluctuations.  

(4) Salinity Gradients (consider items in section 230.11[b] and 230.25) 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to salinity gradients would occur as a result 
of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative would involve replacement of and 
improvements to the existing irrigation and drainage infrastructure in the Natomas Basin, all of which 
convey freshwater. These alternatives are not expected to adversely affect salinity gradients in the 
interior of the Natomas Basin or adjacent waterways. 

(5) Actions That Will Be Taken to Minimize Impacts (refer to Subpart H) 

 No-Action Alternative. The No-Action Alternative does not include any actions to minimize 
impacts. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Potential adverse 
effects to water circulation, fluctuation, and salinity would not result due to the Adjacent Levee 
Alternative (Proposed Action) and the Fix-in-Place Alternative and, thus, no specific actions will be 
taken to minimize impacts.  
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e. Suspended Particulate/ Turbidity Determinations 

(1) Expected Changes in Suspended Particulates and Turbidity Levels in Vicinity of 
Disposal Site (consider items in section 230.11[c] and 230.21) 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to suspended particulates and turbidity 
would occur as a result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Existing conditions 
include irrigation and drainage canals and ditches, which have steep side slopes with inconsistent 
vegetative cover. As part of the alternatives, this infrastructure would be replaced with facilities that 
would be improved to have wider slopes and more consistent vegetative cover (i.e., native-grass-
seeded slopes), resulting in less erosion and lower maintenance requirements. Maintenance activities 
often cause temporary and short-term impacts including increased suspended particulates and turbidity 
within those canals and ditches. 

There would be no changes in suspended particulates and turbidity in the fill areas that are not in areas 
of permanent water. The drainages that would be disturbed during construction would likely experience 
temporary increases in suspended particulate and turbidity. Once the roadway and new access road 
are completed and the new culverts installed, there would likely be an increase in suspended 
particulates and turbidity during the first few rain events. However, there would not significant long-term 
changes in suspended particulates and turbidity. 

(2) Effects (degree and duration) on Chemical and Physical Properties of the water 
Column (consider environmental values in Section 230.21, as appropriate) 

(a) Light Penetration 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to light penetration would occur as a result 
of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. There would be no 
permanent effects to light penetration due to the Adjacent Levee Alternative (Proposed Action) and the 
Fix-in-Place Alternative. The project would not change the remaining jurisdictional waters in a way that 
would increase or decrease light penetration. The existing drainages that would not be directly affected 
(i.e., filled) or replaced would be restored to existing conditions after construction is completed. 

(b) Dissolved Oxygen 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to dissolved oxygen would occur as a 
result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Temporary effects to 
dissolved oxygen in jurisdictional features in the Phase 4b Project vicinity may occur during 
construction of the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative due to 
situations where aquatic features such as canals and ditches would be partially dewatered to facilitate 
levee construction, canal or ditch improvement, or replacement. Once construction is complete, these 
canals and ditches would be improved, restored, or replaced. There would be no adverse effects to 
dissolved oxygen due to the Adjacent Levee Alternative (Proposed Action) or Fix-in-Place Alternative. 
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(c) Toxic Metals and Organics 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to toxic metals and organics would occur 
as a result of the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. There would be no 
contaminants introduced to the drainage areas or any other jurisdictional waters with the project area. 
Due to the inertness of the fill materials, there would be no exchange of constituents between the fill 
and aquatic systems.  

(d) Pathogens 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to pathogens would occur as a result of the 
No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in the 
EIS/EIR, the proposed project would incorporate water quality features that would reduce the potential 
for pathogens to be introduced as a result of an increase in impervious surfaces (i.e., less heavy 
machinery traffic due to maintenance equipment traffic) and stormwater runoff. The Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative would comply with all applicable local, state, 
and Federal laws regarding water quality. Therefore, there would be no adverse effects due to these 
alternatives. 

(e) Aesthetics 

 No-Action Alternative. Under the No-Action Alternative (No Project Construction), as described 
in Section 4.14, “Visual Resources,” of the EIS/EIR, to comply with USACE guidance regarding levee 
encroachments, trees and vegetation would be removed from the landside and waterside of 
Sacramento River east levee Reach A:16–20, the landside of American River north levee Reach I:1–4, 
a portion of NEMDC South to the Arden-Garden Connector, and the landside and waterside of NEMDC 
South between Arden-Garden Connector and the NEMDC Stormwater Pumping Station. Up to 6 acres 
of waterside vegetation could also be removed from the American River north levee in the event that a 
variance from USACE levee vegetation guidance is not granted, resulting in a total of (estimated) 
approximately 25.89 acres of waterside vegetation that would be removed under this alternative. The 
quality of the views of the waterside of the levees would be degraded for recreational users of the 
rivers, residents along the waterside of the Sacramento River east levee, Garden Highway users, and 
others in the Natomas Basin that may be near a site where any large trees are removed. That is 
because the crowns of many trees, such as large cottonwood and oak trees, and Heritage oaks on the 
waterside or landside of the levees, are clearly visible from most parts of the Natomas Basin. Under this 
alternative, no minimization measures are proposed to mitigate for these effects.  

Adjacent Levee Alternative (Proposed Action). As described in Section 4.14, “Visual 
Resources,” of the EIS/EIR, effects to visual resources include those which would occur during 
construction (construction equipment and general disturbance) and include the movement of heavy 
machinery near residences and other recreational viewers in the Sacramento River. The effects from 
these activities would be temporary and short-term and would not be considered adverse. In addition, 
as described in Table 4.7-2 in Section 4.7, “Biological Resources,” the removal of (estimated) 
approximately 7.32 acres mature waterside vegetation combined with affects due to high viewer 
sensitivity of recreational users of the Sacramento River and residents on the waterside of the levee 
would be considered an adverse effect. Project effects would be offset by implementation of mitigation 
measures in the EIS/EIR, specifically Mitigation Measure 4.14-a, “Implement Mitigation Measures 4.7-a, 
“Minimize Effects on Woodland Habitat; Implement all Woodland Habitat Improvements and 
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Management Agreements; Compensate for Loss of Habitat; and Comply with Section 7 of the Federal 
Endangered Species Act, Section 1602 of the California Fish and Game Code, and Section 2081 of the 
California Endangered Species Act Permit Conditions,” and 4.13-b, “Compensate City of Sacramento 
Department of Parks and Recreation for Loss of Parkland and Park Amenities.” 

Fix-in-Place Alternative. As described in Section 4.14, “Visual Resources,” of the EIS/EIR, 
temporary and short-term effects to visual resources as a result of the movement of heavy machinery 
near residences would be similar to the Adjacent Levee Alternative (Proposed Action). However, as 
described in Table 4.7-2 in Section 4.7, “Biological Resources,” the Fix-in-Place Alternative would 
result in the removal of (estimated) approximately 26.52 acres of waterside vegetation, which is a 
greater effect than the Adjacent Levee Alternative (Proposed Action). Similarly, the removal of 
waterside vegetation combined with the same high viewer sensitivity of recreational users of the 
Sacramento River and residents on the waterside of the levee would be considered an adverse effect. 
Similar to the Adjacent Levee Alternative (Proposed Action), effects would be offset by implementation 
of mitigation measures in the EIS/EIR, specifically Mitigation Measure 4.14-a, discussed above. 

(f) Others as Appropriate 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. There would be no construction and no discharge of fill material would occur due to the No-
Action Alternative; therefore, no effects to chemical and physical properties of the water column would 
occur as a result of the No-Action Alternative. There would be no other adverse effects due to the 
project alternatives. 

(3) Effects on Biota (consider environmental values in Section 230.21, as appropriate) 

(a) Primary Production, Photosynthesis 

 No-Action Alternative. As described in Section 2(e) above, an (estimated) approximately 25.89 
acres of riparian woodland/shaded riverine aquatic (SRA) habitat would be removed as part of the No-
Action Alternative, which would affect primary production (i.e., photosynthesis). This would be 
considered an adverse effect. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 2(e) above, an (estimated) approximately 7.32 acres and 25.52 acres of riparian 
woodland/SRA habitat would be removed as part of the Adjacent Levee Alternative (Proposed Action) 
and Fix-in-Place Alternative, respectively, which would affect primary production (i.e., photosynthesis). 

(b) Suspension/Filter Feeders 

No-Action Alternative. Suspension and/or filter feeders have been known to occur in the 
Sacramento River and the American River; however, the No-Action Alternative would not involve any 
construction that would adversely affect populations of suspension and/or filter feeders. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The majority of the 
construction work and fill materials in the Sacramento and American Rivers would be limited to the area 
of the Sacramento River east levee waterside slope above the ordinary high water mark, and would not 
adversely affect populations of suspension and/or filter feeders. Primarily, effects to the irrigation and 
drainage canals and ditches in the interior of the Natomas Basin would occur due to the Adjacent 
Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Significant populations of filter 
feeders are not known in the interior of the Natomas Basin; therefore, no adverse effect would occur. 
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(c) Sight Feeders  

No-Action Alternative. Sight feeders have been known to occur in the Sacramento and the 
American Rivers, however the No-Action Alternative does not have any construction that would directly 
adversely affect populations of sight feeders. However, as described in Section 4.7, “Biological 
Resources,” of the EIS/EIR, waterside woodlands on the Sacramento River provide SRA habitat 
function, which is important for sight feeders such as fish and other Sacramento River aquatic 
resources. Removal of an (estimated) approximately 25.89 acres of waterside riparian woodland habitat 
would adversely affect important SRA habitat, including moderation of water temperatures, recruitment 
of woody debris, and introduction of insects that provide food for aquatic species. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Sight feeders such 
as listed fish species occur in the Sacramento and the American Rivers; however, the Adjacent Levee 
Alternative (Proposed Action) and Fix-in-Place Alternative do not have any construction that would 
directly adversely affect listed fish populations. The majority of the construction work and fill materials in 
the Sacramento and American Rivers would be limited to the area of the Sacramento River east levee 
waterside slope above the ordinary high water mark, and would not adversely affect fish populations 
because in water work is minimal. Primarily, effects to the irrigation and drainage canals and ditches in 
the interior of the Natomas would occur due to the Adjacent Levee Alternative (Proposed Action) and 
Fix-in-Place Alternative. Listed fish populations are not known to occur in the interior of the Natomas 
Basin and so no adverse effect would occur.  

As described in detail in Section 4.7, “Biological Resources,” of the EIS/EIR, removal of an 
(estimated) approximately 7.32 acres and 25.52 acres for the Adjacent Levee Alternative (Proposed 
Action) and Fix-in-Place Alternative, respectively, of waterside riparian woodland habitat would 
adversely affect important SRA habitat, including moderation of water temperatures, recruitment of 
woody debris, and introduction of insects that provide food for aquatic species. This would be 
considered an adverse effect to SRA habitat. 

(4) Actions Taken to Minimize Impacts (Subpart H) 

 No-Action Alternative. No construction is proposed as part of the No-Action Alternative; 
therefore, no actions would be taken to minimize impacts under the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Section 4.7, 
“Biological Resources,” of the EIS/EIR contains Mitigation Measure 4.7-a, “Minimize Effects on 
Woodland Habitat; Implement Woodland Habitat Improvements and Management Agreements; 
Compensate for Loss of Habitat; and Comply with Section 7 of the Federal Endangered Species Act, 
Section 2081 of the California Endangered Species Act, and Section 1602 of the California Fish and 
Game Code,” which requires the project proponent to consult with and seek approval from the resource 
agencies, determine the appropriate amount of habitat to be created, and create and maintain sufficient 
habitat as compensation for impacts due to the alternatives. 

d. Contaminant Determinations (consider items in Section 230.11[d]) 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects due to contaminants would occur as a 
result of the No-Action Alternative. There would be no other adverse effects. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
detail in Section 4.6, “Water Quality,” of the EIS/EIR, implementation of the Adjacent Levee Alternative 
(Proposed Action) and Fix-in-Place Alternative would include extensive ground-disturbing activities 
during construction, many of them near local drainages and waterways that could become 
contaminated by soil or construction substances. These waterways include the Sacramento River, the 
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American River, the NEMDC, the PGCC, the NCC, and the West Drainage Canal. The Sacramento 
River is a receiving water for much of the drainage from the Natomas Basin (including agricultural 
drainage). The potential for release of soil or construction-related contaminants/materials into the 
NEMDC, the PGCC, the NCC, the West Drainage Canal, local drainages, and ultimately the American 
or Sacramento Rivers could adversely affect water quality. 

e. Aquatic Ecosystem and Organism Determinations (use evaluation and testing Procedures in 
Subpart G, as appropriate) 

(1) Effects on Plankton 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to plankton would occur as a result of the 
No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Plankton have the 
potential to occur in the water bodies surrounding the Natomas Basin and within the slower moving 
drainages and areas of standing water (i.e., rice fields and other agricultural bodies of water). Minor 
temporary effects to plankton would occur due to temporary and short-term impacts to water quality, fill 
of aquatic habitat, and dewatering. However, mitigation and replacement for aquatic habitats and 
features (i.e., managed marsh creation and relocation) and improvement of drainage and irrigation 
features would allow populations of plankton to reestablish once constructed. Populations of plankton 
would not be permanently affected and thus no adverse effect would occur.  

(2) Effects on Benthos 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. Because the project alternatives are not located in the sea or lake bottom, no adverse 
effects on the benthic community are expected.   

(3) Effects on Nekton 

 No-Action Alternative. There would be no impact to nekton due to the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Chapter 3, “Affected Environment,” and Section 4.7, “Biological Resources,” nekton, specifically fish 
and crustaceans, occur in the project area and in the waterways surrounding the Natomas Basin. As 
described in Section 3 (c) above, populations of listed fish species would not be directly affected by the 
Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative, though significant amounts 
of SRA habitat would be removed from the surrounding waterways as part of the Alternatives. The 
removal of substantial SRA habitat from the waterways surrounding the Natomas Basin would be 
considered an adverse effect. 

(4) Effects on aquatic Food Web (refer to Section 230.31) 

 No-Action Alternative. There would be no effect on the aquatic food web as part of the No-
Action Alternative. 

 Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 4.7, “Biological Resources,” of the EIS/EIR, the proposed project would temporarily impact 
aquatic habitats during construction through temporary dewatering, fill and replacement of irrigation and 
drainage canals and ditches and rice fields. The overall replacement aquatic habitat, including canals, 
ditches, and managed marsh (to compensate for impacts to rice fields) would improve the aquatic 
habitat conditions within the Natomas Basin. There would be no adverse effect to the aquatic food web 
as a result of the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative.  
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(5) Effects on Special Aquatic Sites (discuss only those found in project area or disposal 
site) 

(a) Sanctuaries and Refuges (refer to section 230.40) 

 No-Action Alternative. There would be no levee construction as a result of the No-Action 
Alternative; therefore, there would be no adverse effects to sanctuaries or refuges with the proposed 
project.  

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 4.7, Biological Resources,” of the EIS/EIR, the Adjacent Levee Alternative (Proposed Action) 
and Fix-in-Place Alternative would include habitat creation components that would expand, enhance, 
and improve the functionality, size and connectivity of the existing Natomas Basin Preserve lands, thus 
creating a beneficial impact to the existing Natomas Basin Habitat Conservation Plan. 

(b) Wetlands (refer to section 230.41) 

 No-Action Alternative. There would be no construction and no discharge of fill material would 
occur due to the No-Action Alternative; therefore, no effects to wetlands would occur as a result of the 
No-Action Alternative. 

 Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Chapter 3, “Affected Environment,” and Section 4.7, “Biological Resources,” of the EIS/EIR, wetlands in 
the project area primarily include irrigated wetlands found in rice fields in the Natomas Basin and 
seasonal wetlands. As described in Table 1, above, the Adjacent Levee Alternative (Proposed Action) 
and Fix-in-Place Alternative would potentially result in the temporary impacts to irrigated wetlands 
found in the Triangle Properties borrow site. Because the borrow site would be impacted temporarily 
and would be restored to former productivity once construction is complete, potential adverse effects 
would be temporary in nature. Project effects would be permitted and if necessary, mitigated for 
through compliance with CWA Section 404, therefore no adverse effect would occur. 

Permanent impacts to both irrigated and seasonal wetlands would occur as part of the levee, irrigation, 
and drainage infrastructure replacement; these totals are displayed in Table 1, above. As discussed in 
Section 4.7, “Biological Resources,” the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place 
Alternative would include creating waters of the United States that are expected to be more extensive 
than those filled by either alternative, and implementing the Phase 4b Project’s restoration plan, 
including coordination with and issuance of the permits by the aforementioned resource/regulatory 
agencies, would ensure no-net-loss of sensitive aquatic habitats occurs and that new jurisdictional 
waters would be managed in a manner that minimizes maintenance disturbance and provides the 
essential functions of the habitats that would be lost. Therefore, both the Adjacent Levee Alternative 
(Proposed Action) and the Fix-in-Place Alternative, with implementation of this mitigation measure, 
would result an increase in the overall acreage and enhance the function of waters of the United States 
in the Natomas Basin. There would be no adverse effect to wetlands.  

(c) Mud Flats (refer to Section 230.42) 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. Mud flats do not occur in the Phase 4b Project area in the Natomas Basin. There would be 
no adverse project effects to mud flats. 
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(d) Vegetated Shallows (refer to Section 230.43) 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. Vegetated Shallows do not occur in the Phase 4b Project area in the Natomas Basin. There 
would be no adverse project effects to vegetated shallows. 

(e) Coral Reefs (refer to Section 230.44) 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. Mud flats do not occur in the Project area in the Natomas Basin. There would be no 
adverse project effects to coral reefs. 

(f) Riffle and Pool Complexes (refer to section 230.45) 

No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. There are no riffle and pool complexes in the vicinity of the Phase 4b Project, therefore, 
there would be no adverse project effects to riffle and pool complexes. 

(6) Threatened and Endangered Species (refer to Section 230.30) 

No-Action Alternative. No levee or infrastructure improvements would occur and thus there 
would be no adverse effect to threatened and endangered species due to the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 4.7, “Biological Resources,” habitat for threatened and endangered species would be adversely 
affected by levee construction, irrigation, and drainage improvements as part of both the Adjacent 
Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As part of the habitat creation plan, 
both alternatives would include the enhancement of habitat under management of TNBC and expand, 
enhance, and improve the functionality of the Preserves for threatened and endangered species in the 
Basin. This would be considered a temporary adverse effect while the replacement habitats are being 
constructed, but a long-term beneficial effect once functions and values have been restored. 

Direct impacts (i.e., “take” as defined by the Endangered Species Act and the California Endangered 
Species Act) would be minimized to the extent feasible by implementing the mitigation measures in the 
EIS/EIR and the conservation and minimization measures developed during consultation with the U.S. 
Fish and Wildlife Service (USFWS), the California Department of Fish and Game (DFG) and the 
National Marine Fisheries Service (NMFS). With the implementation of the mitigation, conservation, and 
minimization measures, no adverse effect would occur. 

(7) Other Wildlife (refer to Section 230.32) 

No-Action Alternative. No levee or infrastructure improvements would occur and, thus, there 
would be no adverse effect to other wildlife species due to the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Similar to the effects 
described above for threatened and endangered species, effects to other wildlife species and habitat 
would be temporary. For habitats that would be affected, this would be considered a temporary adverse 
effect while the replacement habitats are being constructed, but a long-term beneficial impact once 
functions and values have been restored. 

(8) Actions to Minimize Impacts (refer to Subpart H) 

No-Action Alternative. No levee or infrastructure improvements would occur and, thus, there 
would be no actions to minimize effects due to the No-Action Alternative. 
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 Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Mitigation measures 
to minimize effects are described in detail in Sections 4.6, “Water Quality,” and 4.7, “Biological 
Resources,” of the EIS/EIR. The habitat creation plan is described in detail in Chapter 2, “Alternatives,” 
and Section 4.7, “Biological Resources,” of the EIS/EIR. Other minimization and conservation 
measures would be developed with USFWS, DFG, and NMFS through the consultation and permitting 
process prior to project construction. 

f. Proposed Disposal Site Determinations 

(1) Mixing Zone Determination (consider factors in section 230.11[f][2]) 

No-Action Alternative. No levee or infrastructure improvements would occur and, thus, there 
would be no effects to the mixing zones in or adjacent to the project area due to the No-Action 
Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. Mixing zones occur 
in the water column of the waterways adjacent to the Natomas Basin such as the Sacramento and 
American Rivers. The Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative do not 
involve placing fill materials within these zones. Additionally, as described in Section 4.6, “Water 
Quality,” of the EIS/EIR, while both alternatives involve the continued discharge of drainage water from 
the interior of the Natomas Basin to the adjacent waterways, all applicable regulations regarding flow, 
duration, and water quality would be followed and no adverse affect would result to the mixing zone. 

(2) Determination of Compliance with Applicable Water Quality Standards (present the 
standards and rationale for compliance or non-compliance with each standard) 

No-Action Alternative. No levee or infrastructure improvements would occur and, thus, there 
would be no effects to compliance with applicable water quality standards due to the No-Action 
Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 4.6, “Water Quality,” of the EIS/EIR, while both alternatives involve the continued discharge of 
drainage water from the interior of the Natomas Basin to the adjacent waterways, all applicable 
regulations regarding flow, duration, and water quality would be followed and no adverse affect would 
occur due to non-compliance with water quality standards. All applicable water quality permits would be 
obtained and followed during project construction. 

(3) Potential Effects on Human Use Characteristics 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. The project alternatives would not have any significant adverse effects to municipal and 
private water supply, recreational and commercial fisheries, or water-related recreation. There would be 
no national and historic monuments, parks, seashores, wilderness areas, research sites or similar 
preserves affected by the proposed project.  

g. Determination of Cumulative Effects an the Aquatic Ecosystem (consider 
requirements in Section 230.11[g]) 

No-Action Alternative. No levee or infrastructure improvements would occur and, thus, there 
would be no cumulative effects to the aquatic ecosystem. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. There would be no 
significant cumulative effects on the aquatic ecosystem due to this project. As described above and in 
Sections 4.6, “Water Quality,” and 4.7, “Biological Resources,” of the EIS/EIR, the effects to aquatic 
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ecosystems are primarily temporary in nature and are not considered adverse effects to the aquatic 
ecosystem.  

Permanent cumulative effects to the aquatic ecosystem, as described in detail in Chapter 5, 
“Cumulative and Growth Inducing Impacts and Other Statutory Requirements,” of the EIS/EIR, would 
be replaced and improved or enhanced resulting in no net loss of ecosystem function, thus creating a 
cumulatively beneficial impact to the overall aquatic ecosystem in the Natomas Basin. 

h. Determination of Secondary Effects on the Aquatic Ecosystem (consider 
requirements in Section 230.11[h]) 

No-Action Alternative. No additional secondary effects on the aquatic ecosystem would result 
from the No-Action Alternative. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Sections 4.6, “Water Quality,” and 4.7, “Biological Resources,” in the EIS/EIR, secondary effects on the 
aquatic ecosystem as a result of the Adjacent Levee Alternative (Proposed Action) and Fix-in-Place 
Alternative would consist of be beneficial in nature. 

III. Findings of Compliance or Non-Compliance With the Restrictions on Discharge 

a. Adaptation of the Section 404(b)(1) Guidelines to this Evaluation 

 No significant adaptations of the guidelines were made relative to this evaluation. 

b. Evaluation of Availability of Practicable Alternatives to the Proposed Discharge Site Which 
Would Have Less Impact on the Aquatic Ecosystem (briefly discuss alternatives considered 
and that are available and practical and state why the one selected would result in the least 
amount of significant impacts. Reference should be made to other appropriate sections on 
alternatives in EIS or Main Reports when the 404 Evaluation is contained in these 
documents.) 

A complete description of the Alternatives carried forward for analysis is contained in Chapter 2, 
“Alternatives,” of the EIS/EIR. 

Based on this analysis contained in Chapter 2, “Alternatives,” of the EIS/EIR and the analysis 
above, conducted in adherence with the Clean Water Act Section 404(b)(1) Guidelines, the No-Action 
Alternative would not meet the overall project purpose of providing an adequate level of flood 
protection; therefore, it does not meet the 404(b)(1) Guidelines definition of practicability and does not 
meet the project’s purpose and need. In addition, associated flood risks render this alternative contrary 
to the public interest. The Adjacent Levee Alternative (Proposed Action) is considered to be practicable 
and have the least potential for adverse environmental effects. As described in the discussion under 
“Aesthetics” and “Sight Feeders” above, the Fix-in-Place Alternative is considered to be practicable, but 
would have substantially greater adverse effects on riparian woodland/SRA habitat than the Adjacent 
Levee Alternative (Proposed Action). In addition, the Fix-in-Place Alternative would require 
reconstruction of the existing Garden Highway increasing traffic effects, in accordance with currently 
applicable roadway standards. 

Mitigation of SRA associated with both the Adjacent Levee Alternative (Proposed Action) and 
the Fix-in-Place Alternative may not be feasible due to the lack of availability of appropriate aquatic 
habitat mitigation areas, though the effect is substantially more adverse under the Fix-in-Place 
Alternative. In conclusion, considering the alternatives carried forward for analysis in the EIS/EIR and 
this document, there is no practicable alternative to the Adjacent Levee Alternative (Proposed Action) 
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that would have less adverse effect on the aquatic ecosystem without other adverse environmental or 
public interest consequences. 

Under the Adjacent Levee Alternative (Proposed Action), impacts on the aquatic ecosystem have been 
avoided or minimized to the maximum extent possible. All appropriate and practicable measures to 
minimize potential harm to the aquatic ecosystem have been incorporated into the project design. 
Based on this analysis, it is concluded that the Adjacent Levee Alternative (Proposed Action) 
constitutes the least environmentally damaging practicable alternative. 

c. Compliance with Applicable State Water Quality Standards and 

d. Compliance with Applicable Toxic Effluent Standard or Prohibition Under Section 307 of the 
Clean Water Act 

No-Action Alternative. There would be no levee construction associated with the No-Action 
Alternative; therefore, no compliance would be required. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 4.6, “Water Quality,” of the EIS/EIR, the proposed project would adhere to all applicable state 
water quality standards and comply with applicable toxic effluent standards or prohibitions under 
Section 307 of the Clean Water Act. In addition, implementation of Mitigation Measure 4.6-a, 
“Implement Standard Best Management Practices, Prepare and Implement a Stormwater Pollution 
Prevention Plan, and Comply with National Pollutant Discharge Elimination System Permit Conditions,” 
and Mitigation Measure 4.6-b, “Implement Best Management Practices and Comply with NPDES 
Permit Conditions for a Point-Source Discharge,” would ensure compliance with state or Federal water 
quality standards. 

e. Compliance with Endangered Species Act (ESA) of 1973 

No-Action Alternative. There would be no levee construction as a result of the No-Action 
Alternative, so no compliance with ESA would be required. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. As described in 
Section 3.7, “Biological Resources,” and Section 4.7, “Biological Resources,” of the EIS/EIR, both the 
Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative would have adverse effects 
(often through removal or fill) to habitat for Federally listed species and the potential for “take” of 
individuals. However, implementation of the NLIP programmatic conservation strategy in accordance 
with the Programmatic Biological Opinion (issued October 2009 by USFWS), and informal ESA Section 
7 consultation through coordination with National Marine Fisheries Service, and implementation of 
Mitigation Measures 4.7-a through 4.7-l in the EIS/EIR, would ensure that adequate conservation, 
avoidance, and minimization measures are observed prior to, during, and after project construction to 
ensure compliance with the ESA. 

f. Compliance with Specified Protection Measures for Marine Sanctuaries Designated by the 
Marine Protection, Research, and Sanctuaries Act of 1972 

 No-Action Alternative, Adjacent Levee Alternative (Proposed Action), and Fix-in-Place 
Alternative. There are no Designated Marine Sanctuaries in the vicinity of the Natomas Basin; 
therefore, there would be no adverse effect as a result of any of the alternatives. 
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g. Evaluation of Extent of Degradation of the Waters of the United States 

(1) Significant Adverse Effects on Human Health and Welfare 

 No-Action Alternative. As described in Chapter 2, “Alternatives,” of the EIS/EIR, the No-Action 
Alternative would not provide an adequate levee of flood protection for the Natomas Basin and would 
have a significant adverse effect on human health and welfare should a flood event occur. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative. The proposed 
project would not cause significant adverse effect on human health and welfare, including municipal 
and private water supplies, recreation and commercial fishing. As described above, construction 
activities would not adversely affect benthic communities and plankton. There would be no adverse 
effects to fish, shellfish, wildlife or special aquatic sites. As described in Sections 4.6, “Water Quality,” 
and 4.7, “Biological Resources,” of the EIS/EIR, temporary impacts to water quality and aquatic 
diversity would be minimal at fill sites, during construction. Additionally, irrigation and drainage canals 
and ditches, managed marsh, woodland, upland row and field crop, native grassland, SRA, woodlands, 
and other wildlife associated habitat would be restored after project construction according to resource 
agency approved Mitigation and Monitoring Plans and in coordination with the resource agencies and 
TNBC. The proposed project would not significantly affect recreation or economic values as its inherent 
purpose is to provide flood protection for the residents of the Natomas Basin. Temporary effects to 
traffic, esthetics would occur during construction.  

h. Appropriate and Practicable Steps Taken to Minimize Potential Adverse Impacts of the 
Discharge on the Aquatic Ecosystem 

No-Action Alternative. No levee construction would occur under the No-Action Alternative, and 
therefore no discharge would occur. No steps would be needed to minimize potential adverse impacts 
of the discharge on the aquatic ecosystem because no adverse effect would occur. 

Adjacent Levee Alternative (Proposed Action) and Fix-in-Place Alternative As described in 
Section 4.7, “Biological Resources,” of the EIS/EIR, both the Adjacent Levee Alternative (Proposed 
Action) and Fix-in-Place Alternative would have temporary adverse effects to the aquatic ecosystem 
during construction. These impacts would occur during the improvements and replacements of 
irrigation and drainage canals and ditches. Once improvements and replacements are complete, the 
adverse effects to these features would be restored and/or improved. There would be no permanent 
adverse effect. In addition, during construction, implementation of Mitigation Measures in Sections 4.6, 
“Water Quality,” and 4.7, “Biological Resources,” would ensure that all appropriate and practicable 
steps would be taken to minimize the potential adverse effects due to discharge on the aquatic 
ecosystem. 

i. On the Basis of the Guidelines, the Proposed Disposal Site(s) for the discharge of fill material 
complies with the requirements of these guidelines. 

Appropriate and practicable steps to minimize potential adverse effects of discharge and fill on 
the aquatic ecosystem include: placing fill material only where it is needed for the proposed project and 
confining it to the smallest practicable area. The areas disturbed by construction would be returned as 
close as possible to pre-project conditions. 

On the basis of the guidelines, the proposed project is specified as complying with the inclusion 
of appropriate and practical conditions to minimize pollution or adverse effect on the aquatic 
ecosystem. 
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D4 Tree Survey Results for the Natomas Cross Canal and the  

Lower Natomas East Main Drainage Canal 











Location Tree Type Tree Size (in) Drip Diameter (ft) Point Northing Easting Note
On Veg. Impact Line Oak 6 10 216603 1983038.8 6713175.4
Between Impact & 1/3 Line Oak 8 10 216604 1983060.0 6713161.7
1.8' East of Impact Line Oak 8 10 216605 1983515.3 6713471.0
Between Impact & 1/3 Line Oak 4 10 216606 1983509.9 6713467.2
Outside of Area 216607 1983464.1 6713465.4
Between Impact & 1/3 Line Deciduous 6 15 216608 1983430.2 6713431.1
Between Impact & 1/3 Line Deciduous 6 10 216609 1983424.7 6713427.7
Between Impact & 1/3 Line Deciduous 6 10 216610 1983425.7 6713427.1
Between Impact & 1/3 Line Deciduous 4 10 216611 1983422.5 6713428.4
Between Impact & 1/3 Line Deciduous 4 10 216612 1983417.3 6713426.5
Between Impact & 1/3 Line Deciduous 4 10 216613 1983415.7 6713426.5
Between Impact & 1/3 Line Deciduous 6 10 216614 1983418.1 6713425.1
Between Impact & 1/3 Line Deciduous 6 10 216615 1983399.4 6713423.6
Between Impact & 1/3 Line Deciduous 8 10 216616 1983421.6 6713433.0
Between Impact & 1/3 Line Deciduous 4 10 216617 1983419.4 6713433.6
Between Impact & 1/3 Line Deciduous 4 10 216618 1983408.3 6713429.0
Between Impact & 1/3 Line Deciduous 8 10 216619 1983394.2 6713420.7
Between Impact & 1/3 Line Deciduous 4 10 216620 1983390.8 6713421.2
Between Impact & 1/3 Line Oak 30 50 216621 1983394.0 6713405.0
Between Impact & 1/3 Line Oak 36 13 74000 1986718.3 6713517.1 Multi-prong, 3" through 6"
Between Impact & 1/3 Line Eucalyptus 36 25 74001 1986795.2 6713514.5 3-Prong, 10", 10", 8"
Between Impact & 1/3 Line Oak 30 27 74004 1985860.4 6713679.0 4-Prong, 6", 8", 10", 12"
Between Impact & 1/3 Line Oak 38 28 74005 1985908.6 6713672.9 3-Prong, 12", 14", 14"
Between Impact & 1/3 Line Oak 24 22 74006 1985999.8 6713654.9 2-Prong, 14", 12"
Between Impact & 1/3 Line Cottonwood 48 30 74007 1986190.9 6713616.1
Between Impact & 1/3 Line Willow 52 22 74008 1986440.5 6713571.2 3-Prong, 8", 12", 20"
Between Impact & 1/3 Line Deciduous 6 10 74009 1986443.8 6713573.5
Between Impact & 1/3 Line Deciduous 6 10 74010 1986440.9 6713565.8
Between Impact & 1/3 Line Willow 12 22 74011 1986440.1 6713567.3
Between Impact & 1/3 Line Oak 24 20 74012 1986449.9 6713554.5 2-Prong, 14", 8"
West of 1/3 Line Oak 24 18 74013 1986453.2 6713548.7 3-Prong, 10", 8", 6"
West of 1/3 Line Oak 36 14 74016 1985746.8 6713681.5 2-Prong, 14", 14"
Between Impact & 1/3 Line Oak 12 12 74017 1985758.5 6713680.4
Between Impact & 1/3 Line Oak 28 18 74018 1985771.3 6713680.1 2-Prong, 18", 12"
Between Impact & 1/3 Line Oak 10 10 74019 1985766.8 6713696.0
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