3.0 Affected Environment, Environmental
Consequences, and Compensation
Measures

Chapter 3 includes baseline information for each resource potentially affected by the Proposed
Action, as well as a discussion of environmental consequences of the No-Action Alternative and
alternatives. Compensation measures are identified as needed for impacts.

Reclamation has determined that implementation of the Proposed Action would result in no
significant impacts to energy/public utilities. The Proposed Action would operate using gravity
flow and would not require large amounts of electricity. Only occasional use of energy for
operation of the inlet and outlet facilities would be required. The Proposed Action would not
eliminate or displace power producing facilities. Potential changes in flows through the AAC
and associated power plants were examined for potential to decrease or otherwise impair
hydroelectric power generation. This analysis found that the Proposed Action could result in
some reduction in overall power production due to minor changes in how water is routed through
the AAC and its hydroelectric stations to facilitate delivery of water to the Drop 2 Reservoir.
However, due to the relatively small volume of water that would be stored and released from the
reservoir each year in relation to the normal annual diversion of water to the AAC, changes in
power production would not be significant.
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3.1 Hydrology/Water Quality

This chapter discusses the potential change in water management, flows and groundwater in the
Limitrophe, and water quality associated with implementation of the Proposed Action and
alternatives. Sources of information for this section include surface water and groundwater
studies performed for the EA (provided in Appendices C and D) and the Lower Colorado River
Multi-Species Conservation Program (2004). The Drop 2 Reservoir site, inlet canal, and outlet
canal alignments contain no desert washes, rivers, streams, or lakes. There is some scattered
wetland vegetation to the west of the Drop 2 powerplant, associated with seepage from the AAC,
but otherwise the Project site has limited hydrologic features. Given the limited potential for
local hydrologic impacts this section focuses on potential regional impacts, such as water
management and hydrology of the Lower Colorado River System.

3.1.1 Affected Environment

3.111 Regulatory Environment

Reclamation is the lead agency for this EA and will coordinate environmental review, permitting,
and construction activities with local and state authorities. The following Federal regulations are
applicable to hydrologic resources potentially affected by the Proposed Action:

» Executive Order (EO) 11988, Floodplain Management, May 24, 1977. This EO requires
avoiding or minimizing harm associated with the occupancy or modification of a floodplain.
The Proposed Action does not involve occupancy or modification of a floodplain.

» The Law of the River. Lower Colorado River operations are determined by various laws,
treaties, and court decisions collectively referred to as The Law of the River. The Law of the
River encompasses discretionary and nondiscretionary actions by Reclamation, acting for the
Secretary of the Interior as watermaster, related to its operation and maintenance of the
Lower Colorado River.

e The US-Mexican Water Treaty of 1944. Under Article 10(a) of the Utilization of Waters
of the Colorado and Tijuana Rivers and of the Rio Grande — Treaty between the United
States of America and Mexico dated February 3, 1944, Mexico is entitled to an annual
amount of 1.5 maf of Colorado River water. Under Article 10(b) of the US-Mexico
Water Treaty of 1944, Mexico may schedule up to an additional 0.2 maf when “there
exists a surplus of waters of the Colorado River in excess of the amount necessary to
satisfy uses in the United States.” However “Mexico shall acquire no right beyond that
provided by this subparagraph by the use of the waters of the Colorado River system, for
any purpose whatsoever, in excess of 1,500,000 af (1,850,234,000 cubic meters)
annually.” In the event of extraordinary drought or serious accident to the irrigation
system in the US, thereby making it difficult for the US to deliver the guaranteed quantity
of 1,500,000 af, the water allotted to Mexico will be reduced in the same proportion as
consumptive uses in the US are reduced. Per Minute 242 of the 1944 Water Treaty, the
US must deliver water to Mexico at the NIB with a flow weighted average annual salinity
concentration no greater than 115 parts per million (ppm) (equivalent to 115 milligrams
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per liter [mg/L]) +/- 30 ppm (30 mg/L) over the flow weighted average annual salinity
concentration of the river at Imperial Dam (LCR MSCP 2004).

» Clean Water Act and Executive Order 11990. The Federal Water Pollution Control Act and
subsequent amendments, collectively known as the Clean Water Act (CWA) (33 USC §
1251 et seq.), were enacted by Congress to restore and maintain the chemical, physical, and
biological integrity of US waters. The Project area has limited hydrologic features and no
jurisdictional wetlands as defined under the Clean Water Act. As described in Chapter 2,
grading, construction, and desilting operations for the Proposed Action would be conducted
in accordance with provisions of the General Permit for Discharges of Storm Water
Associated with Construction Activity (Construction General Permit No. 99-08-DWQ), to
control discharges of storm water during construction. The Construction General Permit
requires the development and implementation of a SWPPP, which includes erosion related
BMPs, such as construction of sediment traps (e.g., hay bales, silt fences, straw wattles) and
temporary desilting basins.

3.1.1.2 Water Management

The LCR system includes Hoover, Davis, Parker, Headgate Rock, Palo Verde Diversion,
Imperial, and Laguna dams (see Figure 1-2). Reclamation manages the water resources of the
Colorado River, and operates the LCR system to control floods, regulate the flow of the River,
deliver stored water for beneficial uses in the US, improve navigation, and generate electrical
energy. In its management of the river, Reclamation considers diversions schedules, trends in
the water orders, drainage return flows, current and projected weather forecasts, downstream
river losses or gains, and the current and projected status of storage at Senator Wash Reservoir,
behind Imperial Dam, and behind Laguna Dam. As described in section 1.3.1, Reclamation’s
management of the LCR is hindered by the limited storage capacity below Parker Dam, and this
limitation can result in “non-storable” water. By definition, non-storable water represents
Colorado River water that cannot be captured or put to beneficial use in the US at the time that it
IS in excess of US water demands. See also Table 1-1.

3.1.1.2.1 Operations in the All-American Canal At Imperial Dam, water is diverted into the
AAC for deliveries to 11D, CVWD, Reclamation’s Yuma Project facilities, and the City of Yuma
(LCR MSCP 2004). Three desilting basins remove the sediment from the river's water before it
enters the AAC. Between Drop 1 and Drop 2 the AAC capacity is about 7,700 cfs, and between
Drop 2 and Drop 3 the AAC capacity is about 7,400 cfs. Hydroelectric power is generated at five
separate “drops” located along the AAC as well as the turnout to the Yuma Main Canal (Siphon
Drop) and the bypass channel between the AAC and the Colorado River (Pilot Knob Hydroplant)
(11D 2006).

Portions of the canal are unlined, resulting in substantial losses to seepage. 11D plans to
undertake the construction necessary to line 23 miles of the AAC from west of Pilot Knob to
Drop 3 (11D 2006). The new section of the canal will result in the conservation of 67,700 afy of
Colorado River water currently lost to seepage. The new section of lined canal will be
constructed parallel to the existing canal alignment using conventional construction methods and
will permit the current unlined section of the canal to remain in service and to provide normal
water deliveries during construction.
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3.1.1.2.2 Operations of the Coachella Canal The Coachella Turnout from the AAC will be
modified as part of the Project. CVWD receives Colorado River water from the Coachella Canal.
The Coachella Canal begins at a turnout on the AAC just upstream of Drop 1, and terminates at Lake
Cahuilla near La Quinta in the Coachella Valley. The canal has a capacity of approximately 1,300
cfs (Reclamation and CVWD 2001).

3.1.1.2.3 Mexico Deliveries and Diversions Under normal operations, deliveries to Mexico at
the NIB are composed of drainage return flows that occur downstream of Imperial Dam, diversions
at Imperial Dam specifically for delivery to Mexico, and, as discussed earlier, water inadvertently
delivered to Mexico in excess of Treaty obligations (“non-storable” water).

3.1.1.3 Existing Flows

Flow in the Colorado River is highly variable, affected by scheduled releases for agricultural and
urban uses, river losses, and unscheduled flows, as well as inflows such as agricultural returns,
rainfall and runoff from tributaries (LCR MSCP 2004).

Flows below Parker Dam result primarily from releases from Lake Havasu. Since 1980, annual
releases from Parker Dam have ranged from a low of 5.5 maf to a high of 20.5 maf. Within a given
month, daily releases can vary by more than 11,000 cfs. Since 1980, within any given non-flood
year, flows through Parker Dam on a daily basis have ranged from approximately 1,500 cfs (with a
minimum of 30 cfs during an emergency situation) to approximately 19,500 cfs.

3.1.14 Flows within the Limitrophe

Within the Limitrophe (that portion of the Colorado River from the NIB to the SIB) Mexico operates
Morelos Diversion Dam. Morelos Diversion Dam is the primary diversion point of Colorado River
water delivered to Mexico under the US-Mexican Water Treaty of 1944. The waters of the Colorado
River, once delivered to Mexico, as agreed upon in the 1944 Water Treaty, are under the exclusive
jurisdiction of Mexico. Reclamation does not have control of Colorado River water once it reaches
Morelos Dam. The 1944 Water Treaty contains no requirements relating to Mexico’s use of that
water. Morelos Diversion Dam provides water for the Mexican canals, leaving little water flowing to
the river downstream of the dam. Currently, water can flow past Morelos Diversion Dam under
three circumstances; (1) Morelos Dam gate leakage (LCR MSCP 2004); (2) as a result of over
deliveries by the US that Mexico is unable to divert at Morelos Diversion Dam; and (3) during flood
flows on either the Gila River or along the mainstem Colorado River. Flows arriving at Morelos
Dam normally range from about 750 to over 3,000 cfs during the year, but have exceeded 40,000 cfs
in some flood events (LCR MSCP 2004). As part of its normal water order Mexico typically diverts
between 900-5,500 cfs at Morelos Dam (LCR MSCP 2004). During those times that Mexico’s
water order is below 5,500 cfs, they can divert water arriving at Morelos Diversion Dam above their
water order. Statistical analysis was performed on historic (1974 through 2004) surface water flows
that arrived at Morelos Dam, that were diverted by Mexico, and that ultimately flowed past Morelos
Dam. The data used for the statistical analysis is based on gage data for the Colorado River at NIB,
reported flow for the Cooper Wasteway, and reported Mexico diversions at the Alamo Canal
/Morelos Dam (see Figure 3.1-1). The statistical analysis was performed including flood flows and
then excluding flood flows for comparison.
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Results of the statistical analysis demonstrate that flows arriving at Morelos Dam are diverted by
Mexico, leaving smaller flows to pass Morelos. Regardless of whether flood flows are counted in the
analysis, the majority of flows passing Morelos represent a small fraction of the flows that reach
Morelos. In addition to flows that may pass Morelos Dam (from gate leakage, over deliveries, flood
flows), water may enter the Limitrophe at the 11-Mile Wasteway located at River Mile (RM) 18.8
and at the 21-Mile Wasteway located at RM 4.6 (see Figure 3.1-1), from irrigation return flows from
Mexico, and groundwater inflow from both the US and Mexico. On average the 11-Mile Wasteway
contributes approximately 4 cfs and the 21-Mile Wasteway contributes approximately 1.3 cfs
(Reclamation 2006b).

3.1.15 Groundwater in Limitrophe

Figure 3.1-2 shows observed and estimated groundwater elevation curves (depth to groundwater) in
the Limitrophe. The Limitrophe can be characterized in three segments, a “gaining reach” from
Morelos Dam downstream to approximately RM 16.8, a “losing reach” from RM 16.8 to RM 5.8,
and a losing reach where the river transitions from perennial to intermittent from below RM 5.8 to
RM 0 (see Appendix D). In the “gaining” reach, surface water stage is typically below the
groundwater table and groundwater seeps into the river and augments surface flows; in the “losing”
reaches the river stage is typically above the groundwater table and surface water typically seeps
from the river into the groundwater aquifer.

3.1.16 Water Quality

Because the Proposed Action will reduce river flows below Hoover Dam it could affect salinity.
Additional factors influencing salinity levels include regional geology, salinity levels in tributaries
and other inflow sources, drainage from irrigation system return flows, municipal discharge, and
concentration of salts due to evaporation and other losses. Approximately 47 percent of the salinity
in the Colorado River system is from natural sources (Reclamation 2002). The remaining 53 percent
is due to human activities including agricultural runoff and industrial and municipal sources. The
river increases in salinity from its headwaters to its mouth.

In 1974, the Colorado River Basin Salinity Control Act was enacted with the purposes of (1)
resolving salinity issues associated with US-Mexico Water Treaty of 1944 deliveries and (2) creating
a salinity control program within the US portion of the Colorado River Basin to maintain salinity
standards. The Federal/State salinity control program is designed to maintain flow-weighted average
annual salinity at or below the adopted numeric criteria. The program is not intended to counteract
short-term salinity variations due to the highly variable flows caused by natural factors (Reclamation
2002). Salinity requirements for deliveries of water to Mexico are provided in Minute 242 to the
Mexican Water Treaty of 1944. Reclamation will continue to comply with Minute 242.

The Colorado River Basin Salinity Control Forum reviews the standards (numeric criteria and plan
of implementation) at least every three years and makes revisions to accommodate changes occurring
in the Basin States, most recently in 2005. This review is conducted by the seven states of the
Colorado River Basin, acting through the Forum, to meet the requirements of the CWA. At each
triennial review, the current and future water uses are analyzed for their impact on the salinity of the
Colorado River, including projects proposed as part of Reclamation, US Department of Agriculture
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(USDA), and Bureau of Land Management (BLM) salinity control programs. If needed, additional
salinity control projects are added to the implementation plan to assure compliance with standards.
The need for one or more additional salinity control projects is determined by monitoring the salinity
of the river and making near-term projections of changes in diversions from, and return flows to, the
river system. When an additional project is needed it is selected from a list of potential projects that
have undergone feasibility investigation. In selecting a project, considerable weight is given to the
relative cost-effectiveness of the project. Environmental feasibility is another factor considered.

As part of the Salinity Control Act, Reclamation has a salinity monitoring program whereby it
routinely samples and measures the salinity of the river water at various points between Parker Dam
and the SIB. With this monitoring, Reclamation is able to estimate the annual salinity concentration
in the Colorado River. Reclamation has preplanned a series of measures that it can readily
implement to reduce salinity, such as reducing drainage pumping and operating the Yuma
Desalination Plant (Colorado River Basin Salinity Control Forum 2005).

3.1.2 Environmental Consequences and Compensation Measures

3.1.2.1 Thresholds of Significance
Impacts on hydrology would be significant if the Proposed Action or alternatives would:

» conflict with water delivery obligations;
 violate any water quality standards or waste discharge requirement;

» substantially deplete groundwater supplies or interfere substantially with groundwater
recharge; or

» substantially alter the existing drainage pattern of the site or area, including the alteration
of the course of a stream or river, in a manner which would result in substantial erosion
or flooding.

3.1.2.2 Methodology

3.1.2.21 Water Management In order to estimate potential impacts of the Proposed Action and
alternatives on water management (e.g., the ability to operate existing facilities, ability to meet
delivery obligations), Reclamation is preparing an “operations study” for the Drop 2 Reservoir
Project. The operations study analyzes existing river flows, the AAC canal capacity, historic flows in
the AAC, time necessary to fill and empty the proposed reservoir, proposed inlet canal and proposed
outlet canal capacities. The intent of the operations study is to ensure the design of the Drop 2
Reservoir and associated facilities enhance operational flexibility for river system operators.

3.1.2.2.2 Flows in Limitrophe In order to estimate changes in non-storable water arriving in the
Limitrophe data on deliveries arriving at NIB, the portion of historic non-storable flows diverted by
Mexico, and portion of historic non-storable water that passed Morelos Dam were gathered and
compiled into a spreadsheet accounting model. Gage data for the Colorado River at the NIB,
reported flow for the Cooper Wasteway, and reported Mexico diversions at the Alamo
Canal/Morelos Dam for the period 1974 to 2004 was used in the analysis (see Figure 3.1-1).
Non-storable flows arriving at NIB and subsequently the portion diverted by Mexico and passing
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Morelos Dam were simulated assuming a repeat of historic conditions but with operation of the
Drop 2 Reservoir. To estimate the effect on the Limitrophe, flows passing Morelos Dam both
with and without operation of the Drop 2 Reservoir were compared. For details on the analysis
see Appendix C.

3.1.2.2.3 Groundwater in Limitrophe Changes to groundwater elevations were estimated
using a transient groundwater flow model of the Yuma area developed by the Arizona Department
of Water Resources and published in 1993 (Hill 1993). This model was used to compute the
potential change in the water table caused by the reduced flows below Morelos Dam due to
operation of the Drop 2 Reservoir. The model was run assuming (a) operation of the Drop 2
Reservoir and (b) without operation of the Drop 2 Reservoir and the results compared. The
groundwater analysis is based on simulated mean daily surface water flows of the Colorado River
passing Morelos Dam for years 1974 to 2003 obtained from results of the surface water
spreadsheet accounting model mentioned in the previous section. The analysis includes
assumptions that exclude high flows (i.e. flood flows) from surface water flows in both models
under certain conditions. Details on the corresponding analyses and inherent assumptions are
provided in Appendix C (surface water flows that were used in the groundwater analysis) and in
Appendix D (groundwater analysis).

3.1.23 Proposed Action

The Proposed Action would create the facilities necessary to capture currently non-storable water on
the Colorado River. Non-storable flows from the Colorado River would be conveyed through the
AAC to the Drop 2 Storage Reservoir via the inlet canal and from the reservoir back into the AAC
via gravity flow. Water in the Drop 2 Storage Reservoir would be held in storage until it could be
released back into the AAC. By cycling water through the reservoir, up to approximately 70,000 afy
of otherwise non-storable water could be captured, thus reducing the scheduled releases at Hoover
Dam.

3.1.2.3.1 Water Management The Proposed Action would be fully consistent with
Reclamation’s management responsibilities under the Law of the River. The Proposed Action
would enhance Reclamation’s ability to capture non-storable flows that are released from Parker
Dam. The Proposed Action would not impair Reclamation’s ability to meet its obligations to
deliver 1.5 maf under the US-Mexico Water Treaty.

The canal pool upstream of Drop No. 1 is designed for a flow rate of approximately 10,000 cfs.
Historically, the maximum annual flow for this pool ranges up to 7,000 cfs based on 11D records
including deliveries for CVWD. The inlet canal which is designed to convey non-storable flow
to Drop 2 storage reservoir is sized for a maximum flow rate of 1,800 cfs. When non-storable
flows are introduced into the AAC, the canal pool upstream of Drop No. 1 (capacity of 10,000
cfs) could convey flows necessary to make deliveries to 11D and CVWD (up to 7,000 cfs) as well
as flows for delivery to the Drop 2 Reservoir (1,800 cfs). The intent under the Proposed Action
IS to ensure an uninterrupted water supply to CVWD and 11D during construction. The Project
will be designed, constructed, operated, and maintained in a manner that will not restrict water
orders or operations by CVWD or IID.
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3.1.2.3.2 Flows The Proposed Action could result in reduced releases from Hoover Dam.
Rather than water being released from Hoover Dam, water could be released from the Drop 2
Reservoir. Reduced releases could result in lowered river elevation, decrease the amount of open
water and decrease backwater areas in the lower Colorado River between Hoover and Imperial
Dams. However, it is anticipated that these effects would be so small as to be unmeasurable.
Studies by Reclamation found that decreasing releases from Hoover Dam by 400,000 afy
decreased average water surface elevation by only 0.4 feet (Reclamation 2000). The Proposed
Action would potentially result in a much smaller effect by reducing releases by approximately
70,000 afy on average. This change in releases would not conflict with water delivery
obligations, cause substantial groundwater depletion, or alter existing drainage. However,
reduced river flows could lead to increased river salinity (see Section 3.1.2.3.5 below). Finally,
reduced river flows could have biological impacts. As described in Section 2.1.4, a change in point
of diversion of up to 1.574 maf between Hoover and Imperial Dams, and the resulting biological
impacts, were considered and mitigated for in the development of the LCR MSCP. Hence,
biological impacts resulting from change in point of diversion of up to 70,000afy are not further
described in this EA.

As dictated by the Water Treaty of 1944, Reclamation has no control of Colorado River water
once it reaches Morelos Dam. The Limitrophe is fed by waters passing through and over
Morelos Dam and by groundwater. Reclamation cannot control these variables and has no
requirement to ensure delivery of waters past Morelos Dam.

3.1.2.3.3 Flows in the Limitrophe Operation of the Drop 2 Storage Reservoir would result in
previously non-storable flows being captured rather than flowing from Imperial Dam to Morelos
Dam. Statistical analysis was performed on simulated surface water flows arriving at Morelos Dam,
flows diverted at Morelos Dam, and flows passing Morelos Dam. Surface water flow data was taken
from the spreadsheet accounting model mentioned previously and described in detail in Appendix C.
The analysis was performed in two steps, including a model run assuming the Drop 2 Reservoir is
not being operated and a model run assuming the Drop 2 Reservoir is being operated, and the results
were compared to determine the effect of the Drop 2 Reservoir Project on flows arriving at, being
diverted at, and passing Morelos Dam.

Figures 3.1-3a and 3.1-3b provide a graphic comparison of non-storable mean daily flows arriving at
Morelos Dam both with and without the Drop 2 Reservoir; Figure 3.1-3a depicts a dataset that
excludes floodflow periods and Figure 3.1-3b depicts the same period but includes floodflows.

Figures 3.1-4a and 3.1-4b provide a graphic comparison of non-storable mean daily flows diverted at
Morelos Dam both with and without the Drop 2 Reservoir; Figure 3.1-4a depicts a dataset that
excludes flood flow periods and Figure 3.1-4b depicts the same period but includes floodflows.

Figures 3.1-5a and 3.1-5b provide a graphic comparison of non-storable mean daily flows passing
Morelos Dam both with and without the Drop 2 Reservoir; Figure 3.1-5a depicts a dataset that
excludes flood flow periods and Figure 3.1-5b depicts the same period but including flood flows.

Results of the statistical analysis and Figures 3.1-3a and b suggest that daily flows arriving at
Morelos Dam in the range of 0 to 2,000 cfs could be affected by operation of the Drop 2 Reservoir to
a greater extent than daily flows arriving at Morelos Dam that are greater than 2,000 cfs.
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Results of the statistical analysis and Figures 3.1-4a and b suggest that daily diversions at Morelos
Dam in the range of 0 to 1,000 cfs could be affected by operation of the Drop 2 Reservoir to a
greater extent than daily diversions at Morelos Dam that are greater than 1,000 cfs. Comparing
results of the statistical analysis and Figures 3.1-4a and 3.1-4b suggests that the effect of the Drop
2 Reservoir during periods excluding flood flows is more pronounced than the effect of the
reservoir when flood flows are included in the analysis. This result is to be expected due to
constraints on the Drop 2 Reservoir (inlet capacity limited to 1,800 cfs and ability to fill the
reservoir constrained by water already in storage), therefore, the effect of the Drop 2 Reservoir,
when considering flood flows, is decreased. Daily diversions are expected to change to a greater
degree in the non-flood periods as a result of operation of the Drop 2 Reservoir.

Results of the statistical analysis shown in Tables 11 and 12 in Appendix C suggest that daily flows
passing Morelos Dam during flood flow periods are not affected to a large extent by operation of the
Drop 2 Reservoir; whereas during non-flood flow periods, operation of the Drop 2 Reservoir could
decrease mean daily flows passing Morelos Dam by as much as 1,800 cfs.

Table 3.1-5 provides a summary of simulated annual average non-storable flows passing Morelos
Dam for the 31-year period of record. As shown on Table 3.1-5, operation of the Drop 2 Reservoir
may decrease non-storable flows passing Morelos Dam by approximately 19,000 afy if flood flows
are included in the analysis; whereas, operation of the Drop 2 Reservoir may decrease non-storable
flows passing Morelos Dam by approximately 28,000 afy if flood flows are excluded from the
analysis.

Decreases in surface water flows passing Morelos Dam, in and of themselves, are not impacts. The
anticipated changes in surface water would not lead to a conflict with delivery obligations, or
substantially alter the existing drainage pattern of the site. However, decreases in flows could affect
groundwater and have water quality impacts, as described in the following section.

3.1.2.3.4 Groundwater in Limitrophe Results from model simulations described in previous
sections indicate that operation of the Drop 2 Reservoir has the potential of reducing river flow
and creating decreases in groundwater elevation downstream of Morelos Dam. Model
simulations suggest potential overall maximum declines in groundwater elevation of 0.3 feet (3.6
inches) in Reach 1 (RM 22 to RM 16.8), 0.7 feet (8.4 inches) in Reach 2 (RM 16.8 to 5.8), and
0.7 feet (8.4 inches) in Reach 3 (RM 5.8 to RM 0) and potential overall mean declines in
groundwater elevation of 0.03 feet (0.4 inches) in Reach 1, 0.09 feet (1.1 inches) in Reach 2, and
0.1 feet (1.2 inches) in Reach 3. The *“overall maximum” and *“overall mean” statistics
mentioned above were calculated with respect to the entire length of specified reach over the
entire simulated period of record. A third statistic, maximum mean decline, was calculated by
averaging the individual estimated declines along the entire specified reach for each time step in
the model and choosing the maximum average decline from all time steps. Model simulations
suggest potential maximum mean declines in groundwater elevation of 0.2 feet (2.4 inches) in
Reach 1, 0.5 feet (6 inches) in Reach 2, and 0.6 feet (7.2 inches) in Reach 3.
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Drop 2 Storage Reservoir Project EA 3.1 Hydrology/Water Quality

The anticipated decreases in groundwater are maximums and averages over time due only to the
reduced flows below Morelos Dam resulting from operation of the reservoir. Groundwater
levels would still rise and fall in the area due to variations in other aquifer stresses, such as
variations in pumping or irrigation recharge. The analysis may be considered a ‘worst case'
analysis because it excluded high-flow years. During and immediately following high flow
years, groundwater levels in the Limitrophe would generally be higher (both with and without
the reservoir in operation) compared to levels in non-high flow years. Thus impacts to
groundwater levels should be more severe when high-flow years are excluded.

The anticipated changes in groundwater elevation would not lead to a conflict with delivery
obligations or substantially alter the existing drainage pattern of the site. The change in
groundwater elevation does not represent a significant impact to groundwater supplies.
However, the change in groundwater elevation could affect biological resources and this
potential impact is evaluated in section 3.2.

3.1.2.35 Water Quality

Short Term - Temporary Impacts During the construction period, the Proposed Action could have
potentially significant impacts to water quality due to the potential for erosion during construction of
a diversion barrier in the AAC and connection of the inlet canal to the Coachella Canal turnout.
These impacts could result from the erosion of graded areas during periods of wind, rain, or other
unfavorable conditions. To avoid or minimize such effects, grading, construction, and desilting
operations would be completed in accordance with the provisions of the General Permit for
Discharges of Storm Water Associated with Construction Activity (Construction General Permit No.
99-08-DWQ), for discharges of storm water during construction. The Construction General Permit
requires the development and implementation of a SWPPP, which includes BMPs for erosion
control, such as construction of sediment traps (e.g., hay bales, silt fences, straw wattles) and
temporary desilting basins. A SWPPP shall be prepared and BMPs shall be implemented as part of
the Project and therefore, erosion related impacts would not be significant.

Long Term Impacts Periodic maintenance and silt removal would be expected to occur during
the long term operation of the canals and Drop 2 Storage Reservoir facility. Annual regrading
and shaping of the embankments would be necessary to maintain the system. No more than once
every two years, silt deposits would be removed from the reservoir cells and placed onsite. Due
to the infrequent and minor nature of these activities, and because activities would be completed
in accordance with provisions of the General Permit for Discharges of Storm Water Associated
with Construction Activity, impacts on water quality would not be significant.

The Proposed Action may also result in changes to salinity in water delivered to the AAC and to
water delivered to Mexico. Under the Proposed Action, water entering the Drop 2 Reservoir will
have similar salinity as flows arriving at Imperial Dam. It is expected that water will be held in
the reservoir for only a few days, during which time deterioration in water quality would be
minimal at an estimated increase of 2 to 10 ppm in salinity (personal communication, D. Young,
2006). Average flow weighted salinity at Imperial Dam for the period 1990 to 2004 varied from
655 to 803 mg/L, the numeric salinity criteria for this part of the river is 879 mg/L (Department
of Interior 2003, Colorado River Basin Salinity Control Forum 2005). An increase of 2 to 10
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ppm would not cause the water to exceed the numeric standard of 879 mg/L. The US
Environmental Protection Agency (EPA) primary drinking water standard (the standard set to
protect human health) for salinity is 1,000 mg/L, with a secondary standard of 500 mg/L1.
Water entering the Drop 2 Reservoir would already exceed the guidelines for taste and odor.
The operation of the Drop 2 Reservoir would not cause salinity to exceed the primary drinking
water standard.

The Proposed Action will result in fewer over-deliveries from Imperial Dam to Mexico, thereby
increasing the percentage of delivery to Mexico coming from drainage return flows entering the river
below Imperial Dam. Because drainage return flows are typically more saline than water released
from Imperial Dam, this change in the composition of water could result in an increase in the salinity
of water delivered to Mexico. Reclamation will comply with Minute 242 of the US-Mexican Water
Treaty of 1944 and the requirements of the Salinity Control Act to meet water quality requirements at
the NIB. Given these requirements, salinity control measures will be reviewed and implemented as
necessary to meet established standards. The potentially greater, albeit minor, salinity levels
anticipated under the Proposed Action may cause salinity control measures to be implemented on a
different schedule than would be necessary without the Project.

3.1.2.3.6 Compensation Measures Reclamation is committed under the Proposed Action to
ensure an uninterrupted water supply to CVWD and 11D during construction. Reclamation will
design, construct and operate in a manner that will not restrict water orders or operations by CVWD
or IID. Prior to Project Contract Award, an individual shall be designated by the Contractor as the
Hydraulic Coordinator (HC). During construction, the HC shall have the responsibility to ensure
uninterrupted water supply to CVWD and IID.

3.1.24 No-Action Alternative

Under the No-Action Alternative, a storage reservoir and associated inlet and outlet canals would not
be constructed or operated. This alternative would, therefore, not provide additional capacity to
maximize beneficial use of the Colorado River. The No-Action Alternative would not allow
Reclamation to benefit from increased operational flexibility in the Lower Colorado River System.
The No-Action Alternative would result in no change to water management, flow, water quality, or
groundwater.

Y Primary Drinking Water Standards are set to protect human health. Primary Drinking Water Standards are

enforceable standards. Secondary standards are set as a guidelines for odor, taste, and aesthetic purposes.
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3.2 Biological Resources

3.2.1 Affected Environment

The description of biological resources present at the Project site (see Figure 2-1) is based on site
visits conducted by SAIC biologists in September 2004, April 2005, and July 2005, coupled with
environmental information from existing documents and contacts with BLM, US Fish and
Wildlife Service (USFWS), and California Department of Fish and Game (CDFG) staff, as
indicated below. Vegetation and habitat information were assessed during field visits and with
the use of existing air photos. The Final Survey Report for the reservoir site, inlet canal, and
outlet canal is contained in Appendix E of this EA.

Indirect effects of operating the Drop 2 Reservoir could include reduced flows to Morelos Dam
with resulting reduced flows below Morelos Dam to the Limitrophe reach of the LCR (extending
from the NIB to the SIB) (see section 3.1 and Figure 3.1-1). Biological resources that could be
affected in the Limitrophe are riparian communities and associated wildlife that are dependent on
LCR flows and groundwater. The description of riparian-related resources in the Limitrophe are
based on review of existing relevant documents, including information compiled for the LCR
MSCP (LCR MSCP 2004), and survey information provided by Reclamation.

3.21.1 Vegetation and Wildlife Habitat

3.2.1.1.1 Project Site The Project site consists of the reservoir site, known as the former
Brock Ranch, the inlet canal corridor between Brock Ranch and the Coachella Canal, and the
outlet canal between Brock Ranch and the AAC. Terrain in the Project area (Figure 2-1) is
essentially flat and is characterized by sandy flats punctuated by low hummocks of sand at the
bases of shrubs. Low sand ridges with a northwest-southeast orientation alternate with sandy
flats. Sandy ground is more prevalent and the dunes are best developed about a mile west of
Brock Ranch. Even the most developed dunes are low with generally less than about 10 feet of
local relief. Elevations at the site slope vary gradually from east to west, ranging from about 160
feet (49 m) near the east end to about 140 feet (42 m) near the west end of Brock Ranch.

Along the inlet canal corridor, the dominant plant community is creosote bush scrub with
creosote bush (Larrea tridentata) frequently being the only perennial species evident (see Figure
3.2-1 Habitat Map). This plant community was classified by Holland and Kiel in 1995 and falls
within the Lower Colorado River Valley Subdivision of the Sonoran Desert, Creosote bush-
White Bursage series (Turner and Brown 1982).

In portions of the Project area, creosote bush is accompanied by plicate coldenia (Tiquilia
plicata), a low, rounded subshrub. Desert buckwheat (Eriogonum deserticola), a large shrub, is
present in and among low dunes at scattered locations. Occasional clumps of rush milkweed
(Asclepias subulata) are present and Mexican-tea (Ephedra trifurca) is locally dominant on
about an acre of sandy soil near the Coachella Canal and AAC junction. Desert lily
(Hesperocallis undulata), a showy white flower growing from a deeply-buried bulb (corm), is
relatively common in the sandy areas. Spring annuals are present in varying densities between

3.2-1



3.2 Biological Resources Drop 2 Storage Reservoir Project EA

creosote bushes, being especially prevalent and well-developed in the sandy areas, where sand
verbena (Abronia villosa), dune primrose (Oenothera deltoidea), and Spanish needle (Palafoxia
arida var. arida) were prevalent. A list of plant species observed in native habitats during the
September 2004 and April 2005 surveys is provided in Table 3.2-1.

Table 3.2-1. Plant Species Observed in Native Habitats During the
September 2004 and April 2005 Surveys

Native/
Scientific Name Common Name Family Habitat Non-Native
Abronia villosa Sand verbena Nyctaginaceae Annual herb | Native
Aristida adscensionis Six-weeks three awn Poaceae Annual herb | Native
Aristida purpurea var. Purple three-awn Poaceae Perennial Native
purpurea bunchgrass
Asclepias subulata Rush milkweed; ajamete | Asclepiadaceae Shrub Native
Astragalus aridus Milkvetch Fabaceae Annual herb | Native
Atriplex canescens Fourwing saltbush Chenopodiaceae Shrub Native
Baileya pauciradiata Desert-marigold Asteraceae Annual herb | Native
Brassica tournefortii Saharan mustard Brassicaeae Annual herb | Non-Native
Camissonia claviformis Brown-eyed primrose Onagraceae Annual herb | Native
Cercidium floridum Blue Palo Verde Fabaceae Tree Native
Chorizanthe rigida Spiny herb Polygonaceae Annual herb | Native
Cryptantha micrantha Forget-me-not Boraginaceae Annual herb | Native
Dalea mollis Soft dalea Fabaceae Annual herb | Native
Dicoria canescens Desert twinbugs Asteraceae Annual herb | Native
Dithyrea californica Spectacle-pod Brassicaeae Annual herb | Native
Ephedra trifurca Mormon tea Ephedraceae Shrub Native
Eriogonum deserticola Desert buckwheat Polygonaceae Shrub Native
Eriogonum thomasii Thomas eriogonum Polygonaceae Annual herb | Native
Hesperocallis undulata Desert lily; Ajo lily Liliaceae Perennial Native
herb
Isocoma acradenia var. Alkali goldenbush Asteraceae Shrub
eremophila
Loeseliastrum schottii Schott’s gilia Polemoniaceae Annual herb | Native
Larrea tridentate Creosote bush Zygophyllaceae Shrub Native
Mentzelia sp. Blazing star Loasaceae Annual herb | Native
Oenothera deltoids Dune primrose, bird-cage | Onagraceae Annual herb | Native
primrose, Devil’s lantern
Palafoxia arida var. arida | Spanish needle Asteraceae Annual herb | Native
Plantago ovata Desert Plantain Plantaginaceae Annual herb | Native
Salsola tragus Russian thistle Chenopodiaceae Annual herb | Non-Native
Schismus arabicus. Mediterranean grass Poaceae Annual herb | Non-Native
Tiquilia plicata Plicate coldenia Boraginaceae Subshrub Native

Within the creosote bush scrub vegetation, differences in species composition are related to soils.
The simplest vegetation is supported by flats with gravelly surfaces, where sandy hummocks form
at the bases of the creosote bushes. A generally sparse growth of low-growing annual plants is
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present, chiefly desert plantain (Plantago ovata) and Mediterranean grass (Schismus arabicus), a
non-native species. Where the entire surface is wind blown sand, the flora is typically richer and
includes a denser growth of larger annual plant species. On the sandiest soils, spaces between
shrubs are vegetated with a relatively dense growth of annuals that included dune primrose, sand
verbena, and Spanish needle. The few perennial species other than creosote bush identified in the
Project area were mainly on sandy soils. These included plicate coldenia, desert lily, alkali
goldenbush, Mormon tea, and desert buckwheat. White bur-sage (Ambrosia dumosa), which is co-
dominant with creosote bush over large areas of the Mojave and Sonoran Deserts, was infrequent
in the Project area. Four-wing saltbush (Atriplex canescens), a widespread desert species, was
present in creosote bush scrub habitats near Brock Ranch, where it had likely become established
on old fields and dispersed into the native vegetation around the site.

Portions of the reservoir area and inlet canal corridor are composed of disturbed or degraded
habitat (Figure 3.2-1 Habitat Map). Disturbances in the area are associated the Evan Hewes
Highway and 1-8. Both of these roadways run parallel to the inlet canal corridor and have resulted
in off-road vehicle use and man-made debris in their vicinity.

The creosote bush scrub community is continuous throughout the surveyed area along the inlet
canal corridor except for the former Brock Ranch and the developed portions of Section 36
associated with private property known as Gordon’s Well. Portions of Gordon’s Well have been
developed for a home site, bar, recreational vehicle parking and cultivation of perennial crops, such
as jojoba (Simmondsia chinensis).

The Drop 2 Reservoir site (Brock Ranch) is located on a section of formerly cultivated land. This
land was leveled and was used for a variety of irrigated agricultural activities beginning in 1947.
The land was maintained and irrigated until 1999 when the lease for Brock Ranch was terminated.
However, a leak from the AAC resulted in several irrigation ditches within the Project vicinity
being filled periodically until January 2005 (Schaefer et al 2005). Subsequent to that date there has
been no irrigation at the former Brock Ranch site.

Most of the former Brock Ranch property contains fallow, previously cultivated fields in various
stages of re-colonization by native and non-native plants (successional stages). Successional
vegetation observed includes weedy annual or short-lived perennial plants, areas with scattered
well-developed shrubs, and one area near the center of the property with mature creosote bushes
that have evidently become established subsequent to cessation of cultivation on that part of the
site. The northeastern corner of the former ranch appears to be relatively undisturbed habitat and is
dominated by creosote bush. Three areas on the site previously supported citrus groves, but the
orchards have been recently cleared. In addition, a few planted trees (e.g., pistachio [Pistacia
atlantica]; Brazilian pepper [Schinus terebinthifolius]) survive along roads or ditches within the
property. The northern, eastern, and western boundaries of the site are mostly lined with dense
windbreak plantings of athel (Tamarix aphylla), while on the southerly boundary, a variety of tree
species (mostly Eucalyptus spp. and palms) are planted in a broad strip along the Evan Hewes
Highway. These windrows create valuable nesting and roosting habitat for resident and migrating
raptors and passerine birds.

Three invasive plant species are well established within the native desert scrub community.
Russian-thistle (Salsola tragus) is most abundant near the former Brock Ranch property and
probably has dispersed into the native community from there as wind-blown tumbleweeds. This
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species is less abundant with increasing distance from the former ranch property. Mediterranean
grass (Schismus arabicus) is abundant and nearly ubiquitous in the Project area, especially on
flats where it was co-dominant with desert plantain. Saharan mustard (Brassica tournefortii) is
widespread but uneven in its abundance, being most abundant near the road.

3.2.1.1.2 Limitrophe The Limitrophe is comprised of three hydrologically distinct reaches.
Reach 1 extends from RM 22 at Morelos Dam to RM 16.8, Reach 2 extends from RM 16.8 to
RM 5.8, and Reach 3 extends from RM 5.8 to the SIB at RM 0.0 (see Figure 3.2-1). The extent
and distribution of riparian communities in the Limitrophe by reach is presented in Table 3.2-2
and Figure 3.2-2, respectively. Riparian communities comprise approximately 6,974 acres of the
land cover present in the Limitrophe, 3,638 acres in the US portion. Approximately 77 percent
of these communities are dominated by non-native saltcedar.

Table 3.2-2. Extent of Riparian Communities in the US Portion of the
Limitrophe Division (acres)

Community* Limitrophe Reach?
REAcCH1 REACH 2 REACH 3 ToTAL
Arrowweed 24 4 5 33
Atriplex 25 9 4 38
Cottonwood-Willow-I 0 9 5 14
Cottonwood-Willow-11 <1 14 23 38
Cottonwood-Willow-II1 32 98 82 212
Cottonwood-Willow-1V 77 51 37 165
Cottonwood-Willow-V 17 4 6 27
Subtotal 176 189 162 527
Marsh <1 22 27 50
Saltcedar 125 2,150 721 2,996
Saltcedar-screwbean mesquite 40 25 0 65
Total 341 2,386 910 3,638

Source: Bureau of Reclamation, July-September 2005 surveys.
Notes:
! Community definitions:
Arrowweed community. Community in which Arrowweed (Tesaria sericea) constitutes 90 to 100% of total shrubs in area.
Atriplex Community. Area where Atriplex species (Atriplex lentiformis, A. canescens, and/or A. polycarpa) constitute 90 to 100% of
total vegetation.
Cottonwood-willow community. Community in which Godding’s willow (Salix gooddingii) and Fremont’s cottonwood (Populus
fremontii) (the latter in extremely low densities) constitute at least 10% of total trees.
e Structure Type I. Mature stand with distinctive overstory greater than 15 ft high, intermediate class from 2-15 ft tall, and
understory from 0-2 ft tall.
e Structure Type Il. Stand where the overstory (>15 ft) constitutes greater than 50% of trees, with little or no intermediate class
present.
Structure Type Il1. Stand where largest proportion of trees are 10-20 ft high with few trees >20 ft or <5 ft.
Structure Type 1V. Few trees >15 ft present; 50% of vegetation is 5-15 ft tall with the other 50% between 0 and 2 ft tall.
Structure Type V. Sixty to 70 % of vegetation present between 0 to 2 ft tall with the remainder in the 5-15 ft class.
Structure Type VI. Seventy Five to 100% of vegetation from 0 to 2 ft high.
Marsh community. Area predominated by cattail/bulrush (Typha/Scirpus) and common reed (Phragmites australis).
Saltcedar community. Community in which Saltcedar (Tamarix chinensis) constitutes 80 to 100% of total trees.
Saltcedar-screwbean mesquite community. Community where screwbean (Prosopis pubescens) constitutes at least 20% of total trees.
2 Values are for the US portion of the Limitrophe.
Reach 1 = Extends from RM 22 (Morelos Dam) to RM 16.8
Reach 2 = Extends from RM 16.8 to RM 5.8
Reach 3 = Extends from RM 5.8 to RM 0.0 (SIB)
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3.2.1.2 Common Wildlife Species

3.2.1.2.1 Project Site In general, disturbed agricultural fields offer fewer resources to most
wildlife than native habitats. Although water is a critical feature for most wildlife expected in
the area, the former Brock Ranch no longer provides water in irrigation ditches. The planted
trees in orchards and windrows on the property provide important shade, cover, foraging habitat,
roosting sites and nesting habitat for several wildlife species in the area. In general, the disturbed
habitat within the Project site does not present any obstacles to wildlife moving through the area.
Sign of several medium and large size mammals (i.e. coyote, mule deer, and black-tailed
jackrabbit) were observed throughout the Project site.

Most of the wildlife habitat along the inlet canal corridor and outlet canal consist of a combination
of creosote scrub and disturbed habitats. The habitat closest to paved roads and off-road activities
have less vegetation and therefore provides less resources (i.e., cover, forage, and den sites) for
wildlife species. Several portions of the inlet canal corridor have healthy stands of creosote dune
scrub vegetation and are contiguous with other large areas of relatively undisturbed habitats.
These areas would support several typical desert wildlife species.

Lizards observed during wildlife surveys of the Project site included desert iguana (Dipsosaurus
dorsalis), western whiptail (Cnemidophorus tigris), zebra-tailed lizard (Callisaurus draconoides),
long-tailed brush lizard (Urosaurus graciosus) and flat-tailed horned lizard (Phrynosoma mcallii).
The latter species is discussed further under sensitive species (section 3.2.1.4). Colorado Desert
fringe-toed lizard (Uma notata), a sand dune specialist, was not observed but could occur on the
sandiest portions of the Project area. It is discussed below under sensitive species (section 3.2.1.4).
Because the Project area lacks cacti, yuccas, large woody plants and large rocks, several
widespread desert lizards were not observed or expected from the Project area. These include
desert night lizard (Xantusia vigilis), desert spiny lizard (Sceloporus magister), and collared lizard
(Crotaphytus collaris). Banded gecko (Coleonyx variegatus), side-blotched lizard (Uta
stansburiana), and leopard lizard (Gambelia wislizenii) were not observed during surveys but are
expected at the site based on habitat conditions.

Apart from the diagnostic tracks of sidewinder rattlesnake (Crotalus cerastes), no snakes were
directly observed during the surveys. Other snakes that would be expected include mostly
nocturnal species such as glossy snake (Arizona elegans), spotted night snake (Hypsiglena
torquata), spotted leaf-nosed snake (Phyllorhynchus decurtatus) and Colorado Desert shovelnose
snake (Chionactis occipitalis). Sonoran gopher snake (Pituophis melanoleucus affinis) and
California kingsnake (Lampropeltis getulus) would be possible, especially on the former Brock
Ranch site. Coachwhip (Masticophis flagellum) and western patch-nosed snake (Salvadora
hexalepis), both diurnal species, and western diamondback rattlesnake (Crotalus atrox), which
may be active day or night depending on conditions, also may be present.

Bird species identified during field surveys of the Project site in September 2004 and April 2005
include greater roadrunner (Geococcyx californianus), loggerhead shrike (Lanius ludovicianus),
black phoebe (Sayornis nigricans), common nighthawk (Chordeiles minor), red tail hawk (Buteo
jamaicensis), barn swallows (Hirundo pyrrhonota), American robin (Turdus migratorius), mourning
dove (Zenaida macroura), white-winged dove (Zenaida asiatica), rock dove (Columba livia),
western kingbird (Tyrannus verticalis), killdeer (Charadrius vociferus), and Gambel’s quail
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(Callipepla gambelii). At least two raptor nests were observed during field surveys in the windrows
of Brock Ranch. Windrows create important nesting and roosting habitat for raptors in the area,
including red tailed hawk, American kestrel, barn owls, and loggerhead shrike. In addition, several
dozen mourning dove nests were observed in various locations in the citrus groves.

Mammals known to occur in or associate with creosote bush scrub in the Project region include
desert kangaroo rat (Dipodomys deserti), Merriam’s kangaroo rat (Dipodomys merriami), white-
tailed antelope squirrel (Ammospermophilus leucurus), round-tailed ground squirrel (Spermophilus
tereticaudus), Audubon cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus
californicus), gray fox (Urocyon cinereoargenteus), mule deer (Odocoileus hemionus), and coyote
(Canis latrans). Numerous small mammal burrows, many of which were likely kangaroo-rat
burrow complexes, were observed in the least disturbed areas of the inlet canal corridor.

3.2.1.2.2 Limitrophe Woody riparian vegetation in the Limitrophe provides habitat for common
mammals such as coyote, bobcat (Felis rufus), Audubon cottontail, several species of rodents and
bats, muskrat (Ondatra zibheticus), beaver (Castor canadensis), and raccoon (Procyon lotor) (Huerta
et. al. 2003). Common birds associated with riparian habitats include mourning dove, ash-throated
flycatcher, Crissal thrasher, Bullock’s oriole, brown-headed cowbird, Abert’s towhee, and verdin.
Reptiles and amphibians known to occur include Woodhouse’s toad (Bufo woodhousii), bullfrog
(Rana catesbeiana), the non-native spiny softshell (Trionyx spiniferus), tree lizard (Urosaurus
ornatus), and bullsnake (Pituophis catenifer sayi) (Huerta et. al. 2003). The LCR also serves as a
migration corridor for numerous neo-tropical migrant birds and riparian vegetation present in the
Limitrophe provides stopover habitat for these species during migration.

3.2.1.3  Aquatic Habitats and Biota

3.2.1.3.1 Project Site Natural wetlands are not present in the proximity of the proposed Project
site. Along the eastern border of the former Brock Ranch, a shallow irrigation canal is present that
supports aquatic vegetation at various times throughout the year. This canal along with irrigation
ditches on the Brock Ranch are expected to dry up with the cessation of irrigation at Brock Ranch.
No water was observed to be present at the time of the April 2005 surveys.

3.2.1.3.2 Limitrophe Aquatic habitats within the Limitrophe are supplied by surface water
present in the LCR channel and in backwaters maintained by subsurface LCR flow.
Approximately 205 acres of open water were present in the Limitrophe at the time of surveys
(July-August) in 2005. These open water areas and associated emergent vegetation provide
habitat for a variety of waterfowl, wading birds (e.g., herons), water birds (e.g., grebes), and
shorebirds. Huerta et. al. (2003) recorded 13 species of water-associated bird species using
aquatic habitats of the Limitrophe in 2003. Permanent fish habitats are limited to the upstream
portions of the Limitrophe that maintain surface water throughout the year. Fish present in the
Limitrophe are primarily introduced species (e.g., catfish and other sport fishes). Historically,
the Colorado River, downstream of the Imperial Dam area, was inhabited by the following four
native species that are marine or brackish water species: spotted sleeper (Eleotris picta), machete
(Elops affinis), longjaw mudsucker (Gillichthys mirabilis), and striped mullet (Mugil cephalus)
(LCR MSCP 2004). No sensitive fish species are known to occur in this reach of the LCR.
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3.2.1.4 Sensitive Species
3.2.1.4.1 Project Site

Sensitive Plants No federally or state-listed rare, threatened or endangered plant species are
known to occur within the Project site (BLM 2003). However, three Federal or State listed plant
species are known to occur in the Project vicinity at Algodones Dunes, which are located east of
the Coachella Canal, and the proposed Project facilities. Because some potential habitat for
these listed psammophytic (sand dune specialist) species was found at the Project site each was
provided additional focus in the field surveys and each is addressed in greater detail in the
discussion below. In addition, other sensitive plant species on the California Native Plant
Society’s (CNPS) List of Rare and Endangered Vascular Plants of California (2001) with
potential to occur in the Project vicinity were the focus of field surveys and are discussed in
Table 3.2-3.

Table 3.2-3. Sensitive Plant Species that are Known or Have the Potential
to Occur in the Vicinity of the Project Area

Status
Fed/State/
Species CNPS Notes/Occurrence

Astragalus crotalariae —/—/List2 | This is a perennial herb that flowers January to April. It occurs in

Salton milk=vetch Sonoran desert scrub with sandy or gravelly soil, elevation range 60 to
250 meters (197 to 820 feet) (CNPS 2001). This species was not
observed during fall surveys, but occurrence is possible in the proposed
Project construction area.

Astragalus insularis var. —/—/List2 | This is an annual herb that flowers January to May. It occurs in sandy
harwoodii or gravelly soil within desert dunes, elevation 0 to 300 meters (0 to 984

Harwood’s milk-vetch feet) (CNPS 2001). This species was not observed during surveys, and
it is not expected to occur in the proposed Project construction area.

Astragalus magdalenae FT/CE/List | This is a perennial herb that flowers December to April. It occurs in
personii 1B desert dunes, elevation range 55 to 250 meters (180 to 820 feet),
Peirson’s milk=vetch usually in steep dune terrain, and is known in less than twenty

occurrences in California (CNPS 2001). This species was not observed

during surveys, and it is not expected to occur in the proposed Project
construction area based on its absence during the surveys and lack of
well-developed dune habitat and the lack of a psammophyte plant
community.

Ayenia compacta —/-/List2 | This is a perennial herb that blooms March to April. It occurs in

Ayenia Sonoran and Mojavean desert scrub with rocky soil, elevation 150 to
1095 meters (492 to 3,592 feet) (CNPS 2001). This species was not
observed during surveys, and it is not expected to occur in the proposed
Project construction area.

Calliandra eriophylla —/-/ List2 | This species is a deciduous shrub that blooms from January to March.

Fairyduster It occurs on sandy to rocky soil in Sonoran desert scrub, elevation 120
to 1,500 meters (394 to 4,921 feet) (CNPS 2001). This species was not
observed during surveys, and it is not expected to occur in the proposed
Project construction area.

Croton wigginsii —/CR/List2 | Thisis a shrub that flowers March to May. It occurs on desert dunes

Wiggins’s croton with Sonoran desert scrub, elevation range 50 to 100 meters (164 to
328 feet) (CNPS 2001). This species, found in the Algodones Dunes,
was not observed during surveys, and it is not expected to occur in the
proposed Project construction area.
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Table 3.2-3. Sensitive Plant Species that are Known or Have the Potential
to Occur in the Vicinity of the Project Area (continued)

Species

Status
Fed/State/
CNPS

Notes/Occurrence

Ditaxis clariana
Glandular ditaxis

—/-IList 2

This is a perennial herb that blooms in October to March. It occurs on
sandy soil in Sonoran desert scrub and Mojavean desert scrub,
elevation 0 to 465 meters (0 to 1,525 feet) (CNPS 2001). This species
was not observed during surveys, and it is not expected to occur in the
proposed Project construction area, based on its absence during the
surveys.

Helianthus niveus ssp.
tephrodes
Algodones Dunes
sunflower

—/CE/List 1B

This is a perennial herb that flowers from September to May. It occurs
in desert dunes, elevation 50 to 100 meters (164 to 328 feet) and is
threatened by vehicles (CNPS 2001). CNDDB records occurrence of
this species in the South Algodones Dunes approximately 5 miles (8
km) from the junction of the All-American and Coachella canals. This
species was not observed during surveys, and is not expected to occur
within the proposed Project construction area based on its absence
during surveys and lack of well-developed dune habitat.

Lyrocarpa coulteri
Coulter’s lyrepod

—/-IList 4

This is a perennial herb that flowers December to April. It occurs in
Sonoran desert scrub with rocky or gravelly soil, elevation range 120 to
795 meters (394 to 2,608 feet) (CNPS 2001). This species was not
observed during surveys, and it is not expected to occur in the proposed
Project construction area because of the sandy soils in the area.

Nemacaulis denudate var.
gracilis
Slender woolly-heads

—/-/List 2

This species in an annual herb that blooms March to May. It occurs in
coastal dunes, desert dunes, and Sonoran desert scrub, elevation 50 to
400 meters (164 to 1,312 feet) (CNPS 2001). This species is
threatened by urbanization of the Palm Springs area and along the coast
(CNPS 2001). This species was not observed during surveys, and it is
not expected to occur in the proposed Project construction area based
on its absence during the surveys.

Palafoxia arida var.
gigantea
Giant Spanish—needle

—/-IList 1B/
BLMS

This is an annual/perennial herb that blooms February to May. It
occurs in desert dunes, elevation 15 to 100 meters (49 to 328 feet) and
is threatened by vehicles (CNPS 2001). This species was not observed
during surveys, and it is not expected to occur in the proposed Project
construction area. Its relative Palafoxia arida var. arida was relatively
frequent within the survey area in creosotebush scrub habitat.

Pholisma sonorae
Sandfood
(ammobroma)

—/-/List 1B

This is a parasitic, perennial herb that blooms April to June. It occurs
in desert dunes, elevation 0 to 200 meters (0 to 656 feet) (CNPS 2001).
This species is threatened by vehicles and military activities. It is
parasitic on Eriogonum, Tiquilia, Ambrosia, and Pluchea spp. (CNPS
2001). This species was not observed during surveys; however
Eriogonum deserticola and Tiquilia plicata are present in the Project
vicinity so there is potential for this species to occur in the proposed
Project construction area. The species has been observed about 20
miles NNW of the Project area in the Algodones Dunes, near Cahuilla
Ranger Station.

Pilostyles thurberii
Thurber’s pilostyles

—/-IList 4

This is a parasitic, perennial herb that blooms in January. It occurs in
Sonoran desert scrub, elevation 0 to 365 meters (0 to 1,197 feet)
(CNPS 2001). This species grows inside the stems of Psorothamnus
species, especially P. emoryi, and it flowers on the stems of its host
(CNPS 2001). This species was not observed during surveys, and it is
not expected to occur on the Project property. It is not expected in the
proposed Project construction area given the absence of its host plant.
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Table 3.2-3. Sensitive Plant Species that are Known or Have the Potential
to Occur in the Vicinity of the Project Area (continued)

Sources: CDFG (2005); CNPS (2001); Hickman (1993); CNDDB (2003).
Status:

Federal Status (determined by US Fish and Wildlife Service):
FE Federally Listed Endangered

FT Federally Listed Threatened

State Status (determined by California Department of Fish and Game):
CE California State Listed Endangered

CR California State Listed Rare
California Native Plant Society (CNPS) List:

1B Plants considered rare or endangered in California and elsewhere.
2 Rare and endangered in California but more common elsewhere
4 Plants of limited distribution — a watch list.

Bureau of Land Management (BLM):
BLMS  BLM Sensitive Species

Peirson’s milk-vetch (Astragalus magdalenae var. peirsonii) Peirson’s milk-vetch was
federally-listed as threatened on October 6, 1998 for the species’ entire range, and state-listed as
endangered in November 1979. It is included in the CNPS List 1B, rare and endangered in
California and elsewhere. It is an annual or short-lived perennial member of the pea family
(Fabaceae).

This species’ historical distribution includes Imperial and San Diego Counties, California.
However, it is currently considered extirpated from San Diego County and known only in
Imperial County where it occurs as essentially one population of scattered colonies within the
Algodones Dunes in the Sonoran Desert. Peirson’s milk-vetch also occurs in nearby sand dune
habitats in Baja California Norte and Sonora, Mexico (CDFG 2000a). The distribution and
relative abundance of the plant vary over place and time (Phillips and Kennedy 2002). The
plants tend to be found in patches, possibly due to the localized dispersal of the seeds and fruits,
dune morphology and differences in local rainfall patterns. It is threatened by off-highway
vehicle (OHV) use (CNDDB 2003).

The USFWS designated critical habitat for Astragalus magdalenae var. peirsonii on August 4,
2004 which totaled 21,836 acres in Imperial County, California (USFWS 2004). Habitat consists
of intact, active sand dune systems characterized by fine sands of sufficient depth, wind-formed
slopes of less than 30 degrees, and an associated psammophytic scrub plant community.

Peirson’s milk-vetch is found in sand dunes within desert psammophytic (sand-loving) scrub
community. The psammophytic plant community is typically found in depressions between
active and semi-stabilized dunes. Typically, Peirson’s milk-vetch inhabits slopes and hollows in
mobile dunes and on the downwind slopes of dunes, sheltered from the prevailing winds, where
the fruits and seeds tend to accumulate. Common species of the psammophytic scrub habitat
type include Mormon tea (Ephedra spp.), desert buckwheat (Eriogonum deserticola), desert
dicoria (Dicoria canescens), common sandpaper plant (Petalonyx thurberi), desert panicum
(Panicum urvilleanum), and plicate coldenia (Tiquilia plicata). Additionally, birdcage evening
primrose (Oenothera deltoides) and desert lily (Hesperocallis undulata) may occur in the
relatively stable dunes that form a transitional zone with the creosote bush scrub habitat (BLM
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2003). Most of the psammophytic plant species listed above were found within the creosote
bush scrub community on sandy soils within the Project area, as described below. However
these did not form a discrete community. Of the species listed above, plicate coldenia, birdcage
evening primrose, and desert lily were relatively abundant and widespread on sandy soils within
the creosote bush scrub community. Individuals of desert buckwheat and desert dicoria were
found at widely scattered individuals within the creosote bush scrub and Mormon tea was found
only in one area where it occurred as a dense, monotypic stand, roughly one acre in extent,
between the Gordon’s Well area and the Coachella Canal.

The botanical team visited a known location of Peirson’s milk-vetch in the Algodones Dunes to
verify its condition and appearance at the time of the survey. This reference site is located about
20 air miles north northwest of the Drop 2 site. The reference population of Peirson’s milk-vetch
observed by the survey team was located near the Osborne Overlook, off of State Highway 78
about 3.8 miles west of Glamis.

This species was not observed during the field surveys of the Project site (Reclamation 2005).
Given the homogeneity of the vegetation, the physical characteristics of the habitat, the seasonal
timing of the Project site surveys (typically appropriate to observe this species), the growth stage
of this species at the time of the surveys as viewed at a location in the Algodones Dunes and the
excellent conditions for plant growth in the survey year, it highly unlikely that Peirson’s milk-
vetch is present anywhere within the surveyed area. In addition, potential Project construction
areas lack well-developed dune systems and well-developed psammophytic scrub. The only
species of milk-vetch identified on the Project site (Astragalus aridus) is a small, relatively
common annual species that is easily distinguishable at a distance from Peirson’s milk-vetch.
Individuals of several of the plant species typically found in psammophytic scrub communities
were found during our field surveys but mostly as isolated individuals within creosote bush scrub
rather than as a community.

Wiggins’s croton (Croton wigginsii) Wiggins’s croton was California State listed as rare in
1982 and no federal status has been established. It is included on CNPS list 2 (Rare and endangered
in California, but more common elsewhere). Wiggins’s croton is a perennial shrub with silver-
haired, branching stems. It is a member of the spurge family (Euphorbiaceae). Male and female
flowers are produced on separate plants. This species grows mainly along the west side of the
Algodones Dunes in southern California and the population extends to similar sites in Baja California
Norte and Sonora, Mexico (CDFG 2000b). Preferred habitat includes desert dunes within Sonoran
desert scrub communities.

Just over twelve occurrences of Wiggins’s croton have been recorded within the Algodones
Dunes system. This species is threatened primarily by OHV activities. This species was not
observed during field surveys and is not expected to occur on the Project site.

Algodones Dunes sunflower (Helianthus niveus ssp. tephrodes) The Algodones Dunes
sunflower was California State listed as endangered in 1979 and no federal listing has been given. It
is included in the CNPS List 1B, rare and endangered in California and elsewhere. This species has
silvery-white hairy leaves and stems and is a semi-shrubby perennial in the sunflower family
(Asteraceae). It has a woody base and large leaves. The inflorescence exhibits bright yellow rays
surrounding reddish-purple centered flowers. The distribution of this species is limited to
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unstabilized sand dunes in the Algodones Dunes system of Imperial County, where they are
threatened by OHV activity (CDFG 2000c), and dunes in Arizona and Sonora, Mexico. This species
was not observed during field surveys and is not expected to occur on the Project site.

Other Sensitive Plants Spanish needle (Palafoxia arida var. arida), a widespread
species that was abundant on the site, was carefully examined and determined not to be Giant
Spanish needle (Palafoxia arida ssp. gigantea), a species included on the California Native Plant
Society List 1B (Rare and Endangered in California and Elsewhere) and known from the
Algodones Dunes, where it occurs in a specialized psammophytic plant community. The key
characters distinguishing Giant Spanish needle from the widespread variety are height, stem
diameter, and size of the flowering heads (BLM 2003). Giant Spanish needle can grow to a
height of three to six feet and is known to occur within the Algodones Dunes; where as the
common Spanish needle reaches a maximum height of two feet and is known throughout the
Sonoran and Mojave deserts. The plants observed on site were consistently smaller than var.
gigantea and fell within the range of var. arida in all respects (BLM 2003).

Sensitive Wildlife

Flat-tailed Horned Lizard (Phrynosoma mcallii) The FTHL was proposed for federally-
listed threatened status on November 29, 1993. This proposed listing was later withdrawn in 1996
after the signing of a Conservation Agreement to implement the Rangewide Management Strategy
for the protection of the species. A second proposal to list the FTHL as threatened status was
published on December 26, 2001 and then withdrawn on January 3, 2003 when the USWFS
determined that the threats “are not as significant as earlier believed” (USFWS 2003b). The
proposed listing was then reinstated by court order on August 30, 2005 (Tucson Herpetological
Society 2005), but on June 28, 2006 the USFWS reaffirmed its previous decision not to list the
FTHL under the Endangered Species Act (USFWS 2006). This species is considered a Species of
Special Concern in California by the California Department of Fish and Game (CDFG 1994).

The FTHL is distinguishable from other horned lizards by a narrow, dark vertebral stripe running
from the head to the base of tail; absence of an external ear opening; and a long, flattened tail
(FTHLICC 2003). It has two slender elongated occipital spines protruding from the rear of the
head and two rows of fringed scales on sides of its rounded, flattened body (FTHLICC 2003,
USFWS 2002).

This species is specialized for sandy habitats and has only been observed on shifting sand
substrates with fine, wind-blown particles (CDFG 1994). It is present in several vegetation
communities, including habitats dominated by creosote bush, white bur-sage (Ambrosia
dumosa), and indigobush (Psorothamnus emoryi) (CDFG 1994). These densely branching and
low growing plants provide the flat-tailed horned lizard with refuge from predators and heat.
Sand and organic matter accumulate at the base of these plants and act to stabilize the moving
sand dunes. The primary food source for the flat-tailed horned lizard is harvester ants (Messor
and Pogonomyrmex). These ants compose 97 percent of its diet; a higher percentage of ants than
in the diets of other horned lizard species (FTHLICC 2003).

The FTHL is endemic to the Sonoran Desert and has the most restricted range of all the horned
lizard species (FTHLICC 2003, USFWS 2002). This species is limited to the desert areas of
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southern California, southwestern Arizona, and northwestern Sonora and northeastern Baja
California Norte, Mexico (USFWS 2002). An estimated 51.2 percent of the historic range
remains within the US (USFWS 2002). Urban and agricultural development, off-highway
vehicle use, utilities, sand and gravel mining, and military activities are responsible for the loss
in habitat for this species and pose major threats to its survival (FTHLICC 2003).

The Flat-Tailed Horned Lizard Rangewide Management Strategy established five MAs for the
protection of the species and provided guidance for management and conservation of the habitat.
Four of the MAs are located in California (Borrego Badlands MA, West Mesa MA, Yuha Desert
MA and East Mesa MA) and one is located in Arizona (Yuma Desert MA). The Flat-Tailed
Horned Lizard Rangewide Management Strategy is described further in section 3.2.2.2.

The Drop 2 Reservoir Project area lies near the southern boundary of the East Mesa MA; the
inlet canal corridor is near the perimeter and within the MA. The East Mesa MA is bordered on
the southern and eastern sides by the Evan Hewes Highway and the Coachella Canal,
respectively. The MA excludes the property of Brock Ranch (three quarters of Section 32 and a
quarter of Section 31) and some private property in Gordon’s Well (lower half of Section 36).
See Figure 2-1.

During the April 2005 field survey, one individual FTHL was located north of the Evan Hewes
Highway between Brock Ranch and the Coachella Canal (Reclamation 2005). In addition, flat-
tailed horned lizard sign (i.e. scat) was observed at several locations within the same general area
during September 2004. Outside of the formerly cultivated Brock Ranch site, habitat conditions
were judged to be suitable for FTHL and horned lizard scat was found at 5 locations (see
Appendix E for a detailed figure). Active anthills with harvester ants (Pogonomyrmex spp.) were
observed in several locations. FTHL has been confirmed as being present in and around the area
of the Project site.

Colorado Desert Fringe-Toed Lizard (Uma notata) This flattened, sand-dwelling lizard is a
federal candidate for listing as endangered or threatened, a California species of special concern, and
a BLM sensitive species. It is closely associated with fine, loose, wind-blown sand in areas sparsely
vegetated by creosote bush scrub or psammophytic scrub. It is known from the Algodones Dunes,
including Imperial Sand Dunes Recreation Area, and could possibly occur in the sandiest areas along
the inlet canal corridor between Brock Ranch and the Coachella Canal. It was not observed during
surveys conducted for this Project.

3.2.1.4.2 Limitrophe

Sensitive Plants No riparian-associated sensitive plants are known from the Limitrophe
(Arizona Game and Fish 2006).

Sensitive Wildlife Nine riparian-associated species of sensitive wildlife are known to occur in

the Limitrophe. Table 3.2-4 describes the status of each species and the types and extent of
riparian communities that may support species habitat in the