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SUPPLEMENT TO STANDARD  
OPERATION AND MAINTENANCE MANUAL 

UNIT NO. 125 
BACK LEVEE OF 

RECLAMATION DISTRICT NO. 1000 
 

SECTION I 
 

INTRODUCTION 
 

 1-01. Location. The improvement covered by this manual is that part of the Sacramento 
River Flood Control Project which comprises the levee and channel along the south side (left 
bank) of the Natomas Cross Canal, the west side of the Pleasant Grove Creek Canal that borders 
on the north and east sides of the Reclamation District No. 1000. The levee of this unit lies north 
of the junction of the American and Sacramento Rivers and the City of Sacramento as shown on 
the location map, Exhibit A-1. 
 
 1-02. Protection Provided. The levee of this unit is an essential feature of the 
Sacramento River Flood Control Project. It provides direct protection to about 52,000 acres of 
highly developed agricultural land and related buildings and homes, a small part of North 
Sacramento, the subdivision of Northgate and several county roads. The grade of the adopted 
floodplain profile along the Natomas East Canal varies from elevation 35.3 at the confluence of 
the American River and Natomas East Canal to elevation 40.7 at its upper end in the vicinity of 
Sankey Road. Along the Natomas Cross Canal the grade of the adopted floodplain profile varies 
from elevation 41.2 at its lower end, the junction with the Sacramento River, to elevation 42.1 at 
its upper or easterly end. Along the Pleasant Grove Creek Canal the grade of the adopted 
floodplain profile varies from elevation 42.1 at its junction with the Natomas Cross Canal to 
elevation 43.4 at its upper end in the vicinity of the Sankey Road crossing. Elevations are 
referred to U.S. Corps of Engineers datum. The reach of the Natomas East Canal from the 
American River to Arcade Creek has a project design capacity of 16,000 cubic feet per second, 
from Arcade Creek to Magpie Creek pumping station 12,900 cubic feet per second, from Magpie 
to Linda Creek 12,600 cubic feet per second and upstream from Linda Creek the project design 
capacity is 1,100 cubic feet per second. Along Natomas Cross Canal the project design capacity 
is 22,000 cubic feet per second and along the Pleasant Grove Creek Canal from the head of the 
Natomas Cross Canal to the Pleasant Grove Creek the project design capacity is 7,000 cubic feet 
per second; from Pleasant Grove Creek to Curry Creek 2,700 cubic feet per second; and from 
Curry Creek to high ground 900 cubic feet per second.  The levee provides for a freeboard of at 
least 3 feet above the grade of the adopted floodplain profile within this unit except along the 
westerly levee of Natomas East Canal between stations 162+00 to 276+00 as shown on drawings 
of Exhibit B where the levee provides for a freeboard of at least 2.5 feet above the grade of the 
adopted floodplain profile. 
 
 1-03. Project Works. The flood control improvement covered by this manual is a part of 
the Sacramento River Flood Control Project authorized by the Flood Control Act of 1917, as 
modified by the Acts of 1928, 1937, and 1941, and consists of the westerly levees and channels 
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of Natomas East Canal and Pleasant Grove Creek Canal extending for a distance of about 17.3 
miles and the southerly levee and channel of the Natomas Cross Canal which is about 4.4 miles 
long.  The above-described levee was constructed by local interests and for the most part has 
been enlarged, shaped or raised by the Corps of Engineers to project standards. 
 
 1-04. Construction Data and Contractor.  Construction required by the Corps of 
Engineers to bring the levees of this unit to project standards and to perform repair work to 
locally built levees was accomplished under the following contracts: 

 
a. Emergency levee repairs along Natomas Cross Canal in R.D. 1000, Sutter 

County was accomplished under Contract No. DA-04-167-CIVENG-57-61 by Lee Stephens, 
contractor, during the period from 18 October 1956 to 9 May 1957. 

 
b. Levee construction, back levees of R.D. 1000 in Sacramento and Sutter 

Counties was accomplished under Contract No. DA-04-167-CIVENG-58-14 by Lee Stephens, 
contractor, during the period from 2 August 1957 to 27 January 1958. 

 
c. Grading and surfacing of the back levee of R.D. 1000 in Sacramento County 

was accomplished under Contract No. DA-04-167-CIVENG-59-9 by Brighton Sand and Gravel 
Co. during the period from 7 August 1958 to 7 October 1958. 

 
d. Emergency repairs to project levees on the Natomas Cross Canal left bank 

levee in Reclamation District 1000 were accomplished under Contract No. DACW05-83-C-0148 
by Holman Pettibone.  Specification No. 6890 Drawing No. 50-4-5596. 

 
e. 2007 Construction, Natomas Cross Canal (NCC) South Levee, Phase 1. The 

NCC South Levee Phase 1 Project construction included the installation of 5,300 linear feet of 
soil-cement-bentonite (SCB) cutoff wall using the Deep Mix Method (DMM), from Levee Mile 
(LM) 3.36 to LM 4.27 (Unit 4) (as-built station 48+00 to 0+00) on the NCC south levee [and 
from LM 0.00 (Unit 1) to LM 0.10 (Unit 1) on the Sacramento River east levee, which is 
incorporated into the Unit 124 O&M manual].  An additional 600 linear feet of SCB cutoff wall, 
using the conventional, long-reach excavator method, was constructed between LM 3.25 and LM 
3.36 (Unit 4) (as-built station 54+00 to 48+00) of the NCC as a demonstration program for post-
construction quality control techniques.  This section of conventionally-constructed cutoff wall 
was later replaced with a new soil-bentonite (SB) cutoff wall as noted in section f, below.  
Construction of the NCC Phase 1 Project began around July 31, 2007 and continued through 
September 18, 2007.  Work was completed by Envirocon, Inc, under Sacramento Area Flood 
Control Agency (SAFCA) Contract No. 3947, USACE Specification No. 1973, and USACE File 
No. SA-04-166. USACE granted Section 408 Permission on July 19, 2007, reference Exhibit H.  
The USFWS Biological Opinion (B.O.) #1-1-07-F-0207 & 1-1-07-F-0231 documents 
Endangered Species Act (ESA) compliance requirements, reference Exhibit I.  Reference Exhibit 
A-2 for an area map of the NCC work and A-3 for the LM map for the Natomas Levee 
Improvement Program (NLIP). 

 
f. 2008 Construction, NCC South Levee, Phase 1B.  The NCC south levee 

Phase 1B Project construction continued with the installation of approximately 3,640 linear feet 
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of cutoff wall between LM 2.43 and LM 3.12 (Unit 4) (as-built station 97+00 to 61+00).  For this 
phase of the work, a SB cutoff wall was installed using the conventional long-reach excavator 
method.  Work occurred between July 14 and September 30, 2008.  A change order was issued to 
the Contractor to construct an additional length of approximately 850 linear feet of cutoff wall 
between LM 3.21 and LM 3.37 (Unit 4) (as-built station 56+00 to station 47+75), to overlap the 
conventional method SCB wall constructed in 2007.  This work was performed between August 
19 and October 3, 2008. Work was completed by Envirocon, Inc, under SAFCA Contract No. 
4006, USACE Spec No. 1974, and USACE File No. SA-04-0167. USACE granted Section 408 
Permission on July 19, 2007, reference Exhibit H.  The USFWS B.O. #1-1-07-F-0207 & 1-1-07-
F-0231 documents Endangered Species Act (ESA) compliance requirements, reference Exhibit I.  
Reference Exhibit A-2 for an area map of the NCC work and A-3 for the LM map for the 
Natomas Levee Improvement Program (NLIP). 

 
g. 2009 Construction, NCC South Levee, Phase 2.  The NCC south levee 

Phase 2 Project consisted of 15,370 linear feet slurry wall construction and a levee embankment 
raise. The slurry wall construction was performed using three headings (each using a separate 
cutoff wall contractor working under a single contract), using the conventional, long-reach 
excavator method.  Heading 1 included constructing a cutoff wall between LM 1.24 and LM 2.44 
(Unit 4) (as-built station 160+00 to 96+50) with a gap between LM 1.94 and LM 2.03 (Unit 4).  
This heading overlaps with the NCC Phase 1B SB cutoff wall by 30 feet, excavating into the 
existing cutoff wall at a back slope of 4:1.  Heading 2 was constructed between LM 0.02 and LM 
1.24 (Unit 4) (as-built station 224+25 to 160+00).  Heading 3 was constructed between LM 
16.44 and LM 16.99 (Unit 3) (as-built station 259+70 to 231+10.  All cutoff wall construction 
headings were completed between June 3, 2009 and August 15, 2009.  See as-built drawings for 
the top of levee finished grade.  Work began on July 22, 2009 between LM 2.48 and LM 4.27 
(Unit 4) (where cutoff walls had been constructed in previous phases) and continued through 
August 13, 2009.  The remainder of the embankment was constructed following installation and 
curing of the cutoff wall headings, completing around September 25, 2009.  Work was 
performed by Teichert (Embankment), Envirocon (SB cutoff, heading 1), Magnus Pacific (SB 
cutoff wall, heading 2), and Inquip (SB cutoff wall, heading 3), under SAFCA Contract No. 
3980, USACE spec No. 1980, and USACE File No. SA-04-0168.  USACE granted Section 408 
Permission on May 22, 2009, reference Exhibit H.  The USFWS B.O. # 81420-2008-F-0195-5 
documents ESA compliance requirements, reference Exhibit I.  Reference Exhibit A-2 for an 
area map of the NCC work and A-3 for the LM map for the Natomas Levee Improvement 
Program (NLIP). 

 
h. 2010 Construction, NCC South Levee, Phase 2B.  The NCC Phase 2B 

Project extended the cutoff wall and levee raising improvements constructed as part of NCC 
Phase 1, 1B, and 2 from the point of termination for NCC Phase 2 to approximately 300 feet 
north of Howsley Road.  The project consisted of levee raising and slope flattening and 
installation of an SB cutoff wall constructed by the traditional, long-reach excavator method.  
See as-built drawings for the top of levee finished grade.  The NCC Phase 2B work extended 
approximately 0.5 miles, from LM 16.45 to LM 15.94 (Unit 3) (as-built station 256+00 to station 
283+00).  Work was completed between May 27, 2010 and November 19, 2010.  Work was 
performed by Nordic Industries (embankment), Magnus Pacific (SB cutoff wall), and Inquip (SB 
cutoff wall) under SAFCA Contract No. 4046, USACE spec No. 1981, and USACE File No. SA-
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04-0169.  USACE granted Section 408 Permission on May 22, 2009, reference Exhibit H.  The 
USFWS B.O. # 81420-2008-F-0195-5 documents ESA compliance requirements, reference 
Exhibit I.  Reference Exhibit A-2 for an area map of the NCC work and A-3 for the LM map for 
the Natomas Levee Improvement Program (NLIP). 

 
 1-05. Flood Flows.  For purposes of this manual, the term “flood” or “high water 
period” shall refer to flows when the water surface reaches or exceeds a reading of 35.0 on a 
staff gage located on the second pile bent at the southeast corner of the El Centro Road Bridge 
over the Natomas Cross Canal.  Also when the water surface reaches or exceeds a reading of 
30.0 on a staff gage located on the northwest end of the Silver Eagle Road Bridge over the 
Natomas East Canal.  Both gages are set on U.S. Corps of Engineers datum. 
 
 1-06. Assurances Provided by Local Interests.  Assurance of cooperation by local 
interests is provided by State Legislation, as contained in Chapter 3, Part 2, Division 5 of the 
State Water Code (see paragraph 2-02a of the Standard Manual). 
 
 1-07. Transfer to the State Reclamation Board.  The levees and channels of this unit 
were transferred to the State Reclamation Board for maintenance and operation by letters dated 
14 February 1958, 24 March 1958 and 22 October 1958. 
 
 1-08. Superintendent.  The name and address of the Superintendent appointed by local 
interests to be responsible for the continuous inspection, operation and maintenance of the 
project works shall be furnished the District Engineer, and in case of any change of 
Superintendent, the District Engineer shall be so notified. 
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SECTION II 
 

FEATURES OF THE PROJECT SUBJECT TO FLOOD CONTROL REGULATIONS 
 

2-01. Levees. 
 

a. Description. The levees along the left bank of Natomas Cross Canal, the left 
bank of Pleasant Grove Greek Canal and the right bank of the Natomas Canal are located as 
described in paragraphs 1-01 and 1-03 of this manual. A surfaced road traverses the crown of the 
levee for the full distance of about 21.7 miles. For more complete details of construction of the 
above-mentioned levee, refer to the “As Constructed” drawings listed in Exhibit B. 

 
b. For pertinent Requirements of the Code of Federal Regulations and other 

requirements see the following: 
 

(1) Maintenance – paragraph 4-02 of the Standard Manual. 
(2) Check Lists – Exhibit E of this Supplement Manual. 
(3) Operation – paragraph 4-04 of the Standard Manual. 
(4) Special Instructions – paragraph 4-05 of the Standard Manual.  

 
2-02. Drainage and Irrigation Structures. 

  
a. Description. Drainage and irrigation structures which extend through the 

levee are located and described as follows: 
 

Levee 
Mileage 

Size of 
Pipe 

Gate 
Location Other Structure Description 

Invert-ft. below 
crown 

Natomas East Canal – American River to Cross Canal 

0.74 
6” and 

12” - PG&E Co. gas line crossing - 
2.48 18” - Sewer discharge pipe - 
2.48 8” - Effluent pipe 4.8 
6.27 8" w.s. Pump W.S. 3.4 
10.5 24" w.s. Pump W.S. 8.5 
12.12 24" - - - 
12.62 24" w.s. - 9.4 
13.31 48" w.s. Gate in riser unit 14.1 
14.07 24" w.s. Gate in riser unit 15.5 
14.92 36" w.s. Gate in riser unit 14.3 
15.62 8" w.s. Pump W.S. 3.2 
15.71 24" w.s. Gate in riser unit 14.3 
15.96 24" w.s. Gate in riser unit 16.6 
16.00 8" - Pump W.S. 2.1 
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South Levee Natomas Cross Canal - Mile 0.0 to El Centro Road Crossing 
0.54 3-28" - Pumping Plant W.S. 2.5 
2.05 48" w.s. Mutual Water Co. 16.4 
3.24 42" w.s. - 16.4 
4.29 18" w.s. Pumphouse W.S. 1.9 

Note on abbreviations: w.s = waterside; l.s. = landside 
*Note: these features were located in the project right of way when it was originally constructed.  
Since that time some of these structures may have been relocated. 
 

b. For pertinent Requirements of the Code of Federal Regulations and other 
requirements, see the following: 
    

(1) Maintenance – paragraph 5-02 of the Standard Manual. 
(2) Check Lists – Exhibit E of this Supplement Manual. 
(3) Operation – paragraph 5-04 of the Standard Manual. 
(4) Additional Requirements – paragraph 5-05 of the Standard Manual. 
(5) Safety Requirements – paragraph 5-06 of the Standard Manual. 

 
2-03. Channel. 

   
a. Description. The floodway of the Natomas East Canal from Linda Creek to 

the American River is confined between levees along both banks. From Linda Creek northerly to 
Sankey Road along the Natomas East Canal and along the Pleasant Grove Creek Canal there is a 
levee only along the westerly side. In the vicinity of the Sankey Road crossing the direction of 
flow is southerly along the Natomas East Canal and northerly along the Pleasant Grove Canal. 
The floodway of the Natomas Cross Canal is confined between levees along both banks for the 
entire length and the width between levees is about 550 feet. The project design capacity of the 
channels is as indicated in paragraph 1-02 of this manual.  

 
b. For pertinent Requirements of the Code of Federal Regulations and other 

requirements, see the following: 
 

(1) Maintenance – paragraph 6-02 of the Standard Manual . 
(2) Check Lists – Exhibit E of the Supplement Manual. 
(3) Operation – paragraph 6-04 of the Standard Manual. 
(4) Safety Requirements – paragraph 6-05 of the Standard Manual. 

 
 It shall be the duty of the Superintendent to maintain a patrol of the project works during 
all periods of flood in excess of a reading of 35.0 on the gage at El Centro Road Bridge and a 
reading of 30.0 on the gage at the Silver Eagle Road Bridge as indicated in paragraph 1-05 of 
this manual. Gage readings shall be taken in accordance with the following schedule: 
 
 Gage Reading     Stage at the Gage 
  
     El Centro Road  Silver Eagle Road 
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 Every 12 hours  above 35 feet   above 30 feet 
 Every 6 hours   above 38 feet   above 33 feet 
 Every 2 hours   above 42 feet   above 36 feet 
 
The superintendent shall dispatch messages, by the most suitable means, to the State Department 
of Water Resources whenever the water surface reaches or exceeds the gage readings indicated 
above and record the time of observations. One copy of the readings shall be forwarded to the 
District Engineer following the flood, and a second copy transmitted as an enclosure to the semi-
annual report in compliance with paragraph 3-05 of the Standard Manual.   
 

2-04. Miscellaneous Facilities. 
 

a. Description. Miscellaneous structures or facilities which were constructed as 
a part of, or existed in conjunction with, the protective works, and which might affect their 
functioning, include the following: 
 

(1) Bridges.  
 

(a) Bridges crossing the East Natomas Canal at the following 
locations:  
 West El Camino Ave. – Station 0+30  
 Silver Eagle Road – Station 70+10 
 Main Ave. – Station 161+80 
 Sorento Road – Station 240+47 
 Elkhorn Road – Station 282+57 
 Elverta Road – Station 390+18 
 Riego Road – Station 530+94 

 
(b) Bridges crossing the Pleasant Grove Creek Canal follow: 

      
 Sankey Road – Station 639+15 
 Fifield Road – Station 755+24 
 Howsley Road – Station 813+15 
 

(c) Bridges crossing the Natomas Cross Canal follow: 
 
 El Centro Road – Station 873+55 
 Garden Highway – Station 1100+44 
 
 For the location of stations see the “As Constructed” drawing as listed in Exhibit B. 
   

(2) Utility Relocation. Because of the nature of the construction of the 
levee by local interests, no records of any utility relocations are available. 

 
(3) Hydrographic Facilities. 
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(a) A staff gage located at the southeast corner of the El Centro 
Road Bridge that crosses the Natomas Cross Canal. This gage to be maintained by local interests. 

(b) A staff gage located on the northwest end of the Silver Eagle 
Road Bridge over the Natomas East Canal.  This gage to be maintained by local interests. 

 
b. For pertinent Requirements of the Code of Federal Regulations and other 

requirements, see the following: 
 

(1) Maintenance – paragraph 7-02 of the Standard Manual. 
(2) Check Lists – paragraph 7-03 of the Standard Manual. 
(3) Operation – paragraph 7-04 of the Standard Manual. 

 
c. Maintenance of cutoff walls.  Modification or repair work in the vicinity of 

the SB or SCB cutoff wall should include provisions to avoid damaging the SB or SCB cutoff.  
The SB or SCB cutoff wall acts as an impervious barrier and shall not be penetrated at any point 
along its length or depth.  Proposed future utilities shall be placed over the existing SB or SCB 
cutoff wall. 
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SECTION III 
 

REPAIR OF DAMAGE TO PROJECT WORKS AND 
METHODS OF COMBATING FLOOD CONDITIONS 

 
3-01. Repair of Damage. In the event of serious damage to the projects works, whether 

due to flood conditions or other causes, and which may be beyond the capability of local 
interests to repair, that Superintendent will contact a representative of the Department of Water 
Resources, State of California, who coordinates maintenance of project works of the Sacramento 
River Flood Control Project. The State representative will give assistance or advice, or will 
determine appropriate action to be taken.  
 

3-02. Applicable Methods of Combating Floods. For applicable methods of combating 
flood conditions, reference is made to Section VIII of the Standard Operation and Maintenance 
Manual, revised May 1955, where the subject is fully covered. 
  



 
 

 

 

 

 

 

 

EXHIBIT A 

 

FLOOD CONTROL REGULATIONS 

(SEE STANDARD MANUAL) 
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EXHIBIT B 

 

“AS CONSTRUCTED” DRAWINGS 

See separate folder for the following drawings 

File No. Title 
50-4-3164 Levee Construction, Back Levees of R.D. 1000 

and 1001 in Sacramento and Sutter Counties, 
Sheets 1 to 17, incl. 

50-4-3318 Emergency Levee Repairs along Natomas 
Cross Canal, sheets 5, 6, 7, and 8. 

50-4-3316 Back Levee of R.D. 1000 in Sacramento 
County, 5 sheets. 

50-4-5596 Sutter and Yolo Counties, California, 
Emergency Levee Repairs, Right Bank Yolo 
Bypass – RD 2035, Left Bank Natomas Cross 
Canal – RD 1000, PL 84/99, in 2 sheets. 

File No. SA-04-166 Natomas Cross Canal, South Levee, Phase 1 
(Natomas Levee Improvement Program, 
Section 408, SAFCA) 

File No. SA-04-0167 Natomas Cross Canal, South Levee, Phase 1B 
(Natomas Levee Improvement Program, 
Section 408, SAFCA) 

File No. SA-04-0168 Natomas Cross Canal, South Levee, Phase 2 
(Natomas Levee Improvement Program, 
Section 408, SAFCA) 

File No. SA-04-0169 Natomas Cross Canal, South Levee, Phase 2B 
(Natomas Levee Improvement Program, 
Section 408, SAFCA) 

 

For further details, additional drawings are available from the office of the District Engineer. 

  



 
 

 

 

 

 

 

 

EXHIBIT C 

 

PLATES OF SUGGESTED FLOOD FIGHTING METHODS 

(SEE STANDARD MANUAL) 

  



 
 

 

 

 

 

 

 

EXHIBIT D 

 

CHECK LIST NO. 1 

LEVEE INSPECTION REPORT 

(SEE STANDARD MANUAL) 

  



 
 

 

 

 

 

 

 

EXHIBIT E 

 

CHECK LISTS OF LEVEES, CHANNEL AND STRUCTURES 

FOR DEFINITION OF “FLOOD” OF “HIGH WATER PERIOD”, SEE PARAGRAPH 1-05 OF 
THIS MANUAL  
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.. 

CHECK LISlJ! NO. 2 

tmr.I! NO • 125 

BACK LEVEl!: OF R. D, 1000 

Inspector's Report Sheet No. --Date ____________________ ___ 

Item 

(a) Location by Station 

(b) Settlement 1 sloughing1 or loss 
of grade 

(c) Erosion of back slope of levee 

(d) Condition of roadways 1 in-
eluding ramps 

(e) Evidence of seepage 

(f) Condition of farm gates and 
fencing 

{g) Maintenance measures taken 
since last inspection 

(h) Comments 

• • 
• • 
• • 
• • 
• • 

: 

• • 
• 

Inspector ------

Superintendent ------

Remarks 
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Instructions for Co~et!ES Sheet 2, Exhibit E 
(li'o be p1'inted on back ot Sheet 2) 

Item (a) Indicate levee station of observation, obtained by pacins 
from nearest reference po:tut; 1ndicate r:lsht or left bank. 

Item (b) If' sufficient settlement a£ eanhwork has taken pl.ace to 
be noticeable by visual observation, ind:lcate amount of 
settlement in tenths ar a foot. If' slonghil:Jg has caused 
a chaDge in slopt of the embankment sections, determine 
the new slope. Note areas where erosion or gull.y1ng of 
the section has occurred. 

Item (c) If sufficient erosion or ~~ of back face ot back 
toe of levee has talmn place to be noticeable by visual 
inspection, indicate at'ea affected and deptho 

Item (d) Note any natural change in any section of roadway or 
r&mJ:?So Indicate any inadequacy in surface dra:lnsge system. 

Item (e) Indicate any ev1dence of seepage through the embanlmlent 
section. 

Item (f) Indicate tbe serviceability of all farm gates across the 
embanlmlents and roadwe¥ 1 and indicate if repainting 1s 
required.. 

Item (s) Indicate maintenance measures that have been performed 
since last inspection and the:l.r condition at the time of 
this inspection. 

Item (h) :Record opinion, 1t any 1 of contributory causes tor con
ditions observed and also any observations not covered 
under other columns. 

NCI.I!E: One copy ot the Inspector's Report is to be ma.Uecl 
to the District Eng1 neer immediately on canplet1on1 
and one copy is to be attached to and submitted 
With the Super1Dtendent1s semi-annual report. 
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CHECK LIST NOt 3 

CHANNEL AND RIGHT-OF-WAY 

tmi'l NO, 125 

BACK LEVEE OF R. D. 1000 

Inspector's Report Sheet No._ Inspector------

Date Superintendent ------

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

• • Item • • 
: 
: 

Name ot Channel. and location I 
by stations • • 

• 
• • 

Vegetal growth in cbazmel I 

• • 
Debris and refuse in channel : 

• 
: 

New construction within I 
riaht-ot-way • • 

• • 
• • Extent ot aggradation or degradation : 
• 
• • 

Condition ot riprapped section I 

: 
Condition of bridges I 

: 
• • 

Measures taken since last inspection : 
: 
• • 

CODments I 

Remarks 
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InstructioDS for ~ti!!g Sheet 4, Exhibit B 
(!1!0 be printed on back at Sheet 4) 

Item (a) Inc11oate station of observation obtained by pacing from 
neazoest reference point. 

Item (b) Note nature, extent, am1 size ot vegetal growth uith11l 
the l.1m1ts ot tlcad flow cbmmel. 

Item (c) Dote nature 8lld extent ot debris and refuse that might 
cause c1ogsing ot the conduits ot the irrigation intake 
works, toul.ing ot the tainter gates 1 or the bridges over 
the channel. 

Item (d) Report any construction along t~ diversion channel or 
above the diversion ch&DDel or above the diversion works 
that has come to the attention ot the inspector and that 
might affect the functioning ot the project. 

Item (e) Indicate any change :l.n grade or a.Ugmnent ot the channels, 
either by deposition or sediment or scour, that is notice
able by visual iDS:pection. Estimate amount and extent. 

Item (f) Indicate any chanp that has taken place 1n the riprap 
such as disintegration ot the ~ock1 erosion, or movement 
ot the rock. Note the presence at vegetal growth 
through the riprap. 

Item (s) Note any c1amase or settlement ot the footings ot the 
bridps. Indicate condition ot wooden structures and 
1t repa:l.ntiDS is requiled. I:rld1cate condition ot bridse 
approaches, headwalls, 8l'ld other appurtenances. 

Item (h) Indicate Dl81ntenance measures that lave been performed 
s1nce the 1ast inspection 8lld their condition at t:lme 
ot this inspection. 

Item (i) Becord opinion, 1t any, ot contributory causes tor con
ditions observed, also any observations not covered 
under other columns. 

NOTE& One copy of the Inspector's Report is to be ma1lecl 
to the D:tstr:l.ct Ezlgineer 1Jmned1ately on ccmpletion 
and one copy is to be attached to and submitted 
with the Super1Dtezldent1s semi-annual report. 
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Instructions for Complet~Sheets 6 and "/;AaExhibit E 
- a 'tTO be PfijitedOh Of Shiets 6 7) 

(l) Enter station ot all structures under Column (a) for check 
list. 

(2) Inspect inlet, barrel, and outlet tor accumulation ot sediment, 
rubbish1 and vegetal matter. Note condition Ullder Co1umn (c). 

(3) It any settlement or damage to the pipe, barrel, or invert 
ot the drain has occurred, estimate the location and amount. 
Note particularly 1t any backfill has come into the ;pipe or 
been disturbed. Record observations under Column (d). 

( 4) Inspect the concrete portions ot the structures tor evidence 
ot settlement, cracks, "pop-outs", spaces., abrasive wear1 or 
other deterioration. Record conditions under Column (e). 

(5) Inspect backfill area adjacent to structure for evidence ot 
erosion caused by overllow ot the drainage structure and note 
conditions in Column (t). 

r" (6) Under Column (g) indicate physical measures that have been 
taken to correct conditions reported in last inspection, and 
their condition at time ot this inspection. 

(7) Under Column (h) record opinion, 1t &l1¥i ot contributory causes 
tor conditions observed, also ~ observations not covered 
under other columns. 

(8) A copy ot the inspector• s report is to be mailed to the District 
Engineer 1mmediateJ.¥ on ccmpletion1 and a record copy shall be 
attached to the Superintendent's semi-annual report. 
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EXHIBIT F 

 

LETTERS OF TRANSFER TO THE CENTRAL VALLEY FLOOD PROTECTION BOARD 
(PREVIOUSLY THE STATE RECLAMATION BOARD) 

  





Standard O&M Manual Sacramento River Flood Control Project 
Unit No. Project Name 

101 RD 341 Sherman Island 

102 
E. Levee of Sac River, Isleton to Threemile Slough & N. Levee of Threemile 
Slough from Sac River to SJ River     

103 
Both Levees of Georgiana Slough & E. Levee of Sac River from Walnut 
Grove to Isleton 

104 Levees around Grand Island 
105 Levees Around Reyer Island 

106 
S. Levee Lindsey Slough & W. Levee of Yolo BP from Lindsey Slough to 
Watson Hollow and N. Levee of Watson Hollow Drain  

107 Levees Around Hastings Tract 
108 Levees Around Peters Tract 
109 West Levee of Yolo Bypass & E. Levee of Cache Slough 
110 Levees Around Sutter Island 
111 E. Levee of Sac River from Freeport to Walnut Grove 
112 Levees Around Merritt Island 

113 
E. Levee Yolo Bypass, N. Levee Miner Slough, W. Levees Sutter Slough, 
Elkhorn Slough & Sac River, All Bordering RD 999 

114 
W. Levee of Sac River from Northern Boundary of RD 765 to Southern 
Boundary of RD 307   

115 E. Levee of Sac River from Sutterville Rd to Northern Boundary of RD 744 

116 
W. Levee of Sac River from Sac Weir to Mi 51.2 & S. Levee of Sac Bypass 
& E. Levee of Yolo Bypass from Sac Bypass to Southern Boundary of RD 
900 

117 E. Levee Sac River through City of Sac from Tower Bridge to Sutterville Rd 

118.1 
E. Levee of Sac River from American River to Tower Bridge & S. Levee of 
American River from Mayhews Downstream to Sac River   

118.2 
N. Levee American River, E. Levee Natomas Canal, Both Levees Arcade 
Creek, S. Levee Linda Creek, & Magpie Creek Diversion Channel 

118.2 Sup 
Vegetation on Mitigation Sites E. Levee of Sac River from American River to 
Tower Bridge & S. Levee of American River from Mayhews Downstream to 
Sac River   

119 

Putah Creek Channel & Levees & W. Levee of Yolo Bypass from Yolo 
Causeway Downstream 3 mi. Includes O&M manual for the Yolo Basin 
wetlands, and South Fork Putah Creek Preserve Restoration Section 1135 
Authorization. 

120 
Relocated Willow Slough Channel & Levees & W. Levee Yolo Bypass from 
mouth of Relocated Willow Slough to Yolo Causeway 

121 
R. Levee of Yolo Bypass from Willow Slough Bypass to Woodland 
Rd  RD2035 

122.1 W. Levee of Sac River from Mi 70.8 to Sac Weir & N. Levee of Sac Bypass 
& E. Levee of Yolo Bypass from Woodland Hwy to Sac Bypass   

123 
W. Levee of Sac River from East End of Fremont Weir to Mi 70.8 & E. Levee 
of Yolo Bypass from East End Fremont Weir to Woodland Hwy RD 1600   



124 
N. Levee of American River from Natomas E. Canal to Sac River & E. Levee 
of Sac River from Natomas Cross Canal to American River. Includes 
supplement, Vegetation on Mitigation Sites. 

125 Back Levee of RD 1000 
126 Cache Creek Levees & Settling Basin Yolo Bypass to High Ground 

127 
Knights Landing Ridge Cut & Sac River & Yolo BP Levees of RD's 730 and 
819 & S. Levee of Sycamore Slough 

128 E. Levee of Sac River from Sutter Bypass to Tisdale Weir all within RD 1500 

129 
S. Levee of Tisdale By-Pass from E. Levee Sac River to W. Levee Sutter BP 
& W. Levee of Sutter BP Downstream to E. Levee of Sac River 

130 
W. Levee Sac River from Sycamore Slough to Wilkins Slough (Mi. 89.9 to 
Mi. 117.8) 

131 W. Levee Sac River from Wilkins Slough to Colusa (Mi. 117.8 to Mi. 143.5) 
132 Back Levees of RD 108 

133 
E. Levee of Sac River from Winship School to Tisdale BP & N. Levee of 
Tisdale BP & W. Levee of Sutter BP from Long Bridge to Tisdale BP 

134 
Levees of RD 70, E. Levee of Sac River from Butte Slough Outfall Gates to 
Winship School & W. Levee of Sutter BP from Butte Slough Outfall Gates to 
Long Bridge 

135 
E. Levee of Sutter BP from Sutter Buttes Southerly to Junction with Feather 
River & E. & W. Levees of Wadsworth Canal & Levee of Intercepting Canals 

136 
E. Levee of Sac River from Butte Slough Outfall Gates to the Princeton-
Afton Rd (Mi. 138.3 to Mi. 164.4) 

137 
W. Levee of Sac River from North End of Princeton Warehouse to Colusa 
Bridge 

138 E. Levee of Sac River from Parrott-Grant Line to Princeton-Afton Rd 

139 
W. Levee of Sac River from N. Boundary of LD 2 to North End of Princeton 
Warehouse 

140 
W. Levee of Sac River in LD 1 (Mi. 170.5 to Mi. 184.7). Includes mitigation 
site O&M manual, Yuba County 

141.1 E. Levee of Feather River from Bear River to Natomas CC & S. Levee of 
Bear River & Both Levees of Yankee Slough. Parts 1 and 2 

141.2 E. Levee of Feather River from Bear River to Natomas CC & S. Levee of 
Bear River & Both Levees of Yankee Slough. Parts 1 and 2 

142 Back Levee of RD 1001 

143 
W. Levee of Feather River from North Boundary of RD 823 to E. Levee of 
Sutter Bypass 

144 
W. Levee of Feather River from North Boundary of LD 1 to North Boundary 
of RD 823 

145 
E. Levee of Feather River, S. Levee of Yuba River, Both Levees of WPRR 
Intercepting Channel, W. Levee of South Dry Creek & N. Levee of Bear 
River 

146 
N. Levee of Bear River & S. Levee of South Dry Creek RD 817 & Vicinity of 
Wheatland 

147 
Levee Around the City of Marysville & N. Levee of Yuba River to a Point 1.8 
Mi. Upstream from Marysville 



148 
W. Levee of Feather River from North Boundary of RD 777 to North 
Boundary of LD 1 

149 S. Levee of Yuba River Maintenance Area No. 8 

151 
E. Levee Feather River from Honcut Creek to Marysville & S. Levee of 
Honcut Creek & E. Levee of RD 10 

152 
W. Levee of Feather River from N. Boundary of RD 777 to Western Canal 
Intake (Levee of Drainage District No. 1) 

153 Lower Butte Creek Channel Improvement, Colusa, Glenn & Butte Counties 
154 Moulton Weir & Training Levee Sacramento River 
155 Colusa Weir & Training Levee Sacramento River  
156 Tisdale Weir & Bypass 
157 Fremont Weir, Sacramento River 
158 Sacramento Weir, Sacramento River 
159 Pumping Plants No. 1, 2 & 3, Sutter Bypass 
160 Sutter Butte Canal Headgate 
161 Butte Slough Outfall Gates 
162 Knights Landing Outfall Gates, Sacramento River 

 

  



Standard O&M Manual San Joaquin River 
Unit 
No. Project Name 

1 Right Bank Levee of the San Joaquin River & French Camp Slough within RD 404 
2 Right Bank Levee of the San Joaquin River & French Camp Slough within RD 17 
3 North Levee of Stanislaus River & East Levee of the San Joaquin River within RD 

2064, 2075, 2094 and 2096 
4 East Levee of San Joaquin River within RD 2031 
5 East Levee of the San Joaquin River Within RD No. 2092 
6 East Levee of the San Joaquin River in RD Nos. 2063 & 2091 
7 West Levee of San Joaquin River & North Levee of Old River RD Nos. 524 & 544 
8 Right Banks of Old River & Salmon Slough Within RD No. 1 & RD No. 2089 
9 Levees Around RD No. 2062 & San Joaquin County Flood Control District Area 

No.2 
10 West Levee of Paradise Cut RD No. 2058 & SJ County Flood Control District, Area 

No.2 
11 West Levee of San Joaquin River from Durham Bridge to Paradise Dam Within RD 

No. 2085 & 2095 

12 West Levee of San Joaquin River From Opposite Mouth of Tuolumne River 
Downstream to Stanislaus County Line Within RD Nos. 2099, 2100, 2101, & 2102 

13 West Levee of the San Joaquin River in RD No. 1602 
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DEPARTMENT OF THE ARMY 
SACRAMENTO DISTRICT, CORPS OF ENGINEERS 

6!50 CAPITOL MALL 
SACRAMENTO. CAUFORNIA 8!5814 

REPLY TO 

ATTENTION OF" 

Febroary 13, 1964 

~:avitation antl Flood Co:1trol Unit 

The Jleclar.:ation Hoilrd 
State of California 
1416 - 9th Street, Roo;, 455 
Sacr~ento, CAlifornia 

Me:-:bcrs of the Boar~: 

You are hereby notified that the Corps of !n~ineers bas eomrleted 
emerF,eacy 're~airs to project levees under authority of Section 5 of 
the Flood Control Act of Autust lP., 1941, as ~~nded (Public Law 99, 
84th Conr.ress, 1st Session). The work vas completed on February 6, 
19S4 and consisted of repairing the Yolo Bypass right bank levee ln 
Reclaoation District 2035 and the Natonas Cross Canal left bank levee 
1n ReclaMation District 10~ in accordance with Contra:t Nuober DACWOS-
83-C-0148 and Tlrr..•in:- lhnber SG-4-5596. This vork shall be maintained 
in accordance with the assurances Which Jour Board provid•d for the 
Sacramento River Floo~ Control Project. This portion of the work will 
be add~d by ar.tendmcnt to t't>e Operation and MaintenP.nce MBn•.•al • •t.rr~l~

mcnt ?;umbers 121 and 125, Sacra:uento lUver Flood Control Project. 
Cortes vill be furnished your office •t a later date. 

Sincerely, 

Arthur E. Willi81!8 
Colonel. Corps of !ogiftaers 
District Encincer 
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FOR THE D 

Engr. ni'\ (2) 
c. de A.rriet 

.... · ., r d y- your 

H. R. Reifsny n 
Lt. Colonel, v rp o E g· r$ 

Executive Officer 
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!be Beclamat:f.on Bo&l'd 
State ot Ca.J.ifornia 
1215 0 Street 
Sacramento 1 ca:Litorn:f.a 

Gentl.emen: 

y 

Reference :f.s made to District Engineer' a letter dated 4 Sep. 
tember J.9571 which referred 1D part to the ccmpl.etion ot emergency 
J.evee repairs on the Natomas Cross CsnaJ. ot the Sacramento :River 
FJ.ood Control. Project. 

The work consisting ot construction ot certa1n J.evee units 
referred to above was completed on 9 May l.957 :f.n accordance with 
Specification No. 22431 Contract No. D.A,.o4-J.67-CIVEm-57-6J. and 
Drawing No. 5o.Jr-3318. nte levee sections referred to above are 
J.isted as :toll.ows: 

Levee Section No. Biver MUe Points R1ght or Left B8llk 

- - -6J.8 4.0 to 4.4 Lett 

The levee sections, Sec. 617 and 61.81 described above, now 
meet tbe requirements ot the sacramento River Flood Project; there
fore said J.evee sect:tona1 together With the wate~ banks contigu
ous thereto, are hereby transferred to the state of cautorn:ta tor 
maintenance and operation be~nn1ng 29 November 19571 1D accordance 
with the prov:f.s:f.ona ot the "Supplement to the Memorandum ot Under
stamUng" executed as ot that date. 

nte maintenance work required 1mder the prov:f.eions ot the 
Sacramerrto B:tver Flood Control Project shall be performed 1D accord
ance With ex:tatillg Floccl Control. :Regul.at:tons1 inclosed herewith, 
which have been prescribed. by the Secretary ot the Arrrr:f pursuant 
to Section 3 ot the Act ot Congress, approved 22 June 1936, as 
ameDded and supplemented by the current issue ot tbe Standard 
Operation and Ma1ntenance Manual tor the Sacramento Biver Fl.ocd 
Control. Project. As provided under paragraph 208.J.O(J.O) ot these 
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BPKKO-P 
'Dle Reclamation Board 

regulations~ a anwpl.ement to the Standard Operation and Maintenance 
Manual cover1llg theee units of work is 1D p-ocess at preparation 
and will be :turn:1shed to you 'lWOD completion. 

A copy at this letter is being tr8DSID1tted to the Department 
ot Water Resources. 

Bam: Onl.¥ portion perta:Jn'Jng to Unit No. 12; 
1Dcluded 1D this copy. 

Sincerely yours~ 

2 
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1'he Reclamation Boat'd 
State ot Cal..itornia 
1215 0 Street 
Sacramento 1 California 

Gentlemen: 

c 
0 
p 
y 

24 March 1958 

Reference 1s made to District Eng1neer1 s letter dated 5 December 
19571 relative to the Joint inspection made OD 10 December 1957, 0"r 
certain levee units pertaining to the Bacr81118llto :River Flood Control 
Project for the purpose of tr&DS.terr1ng them to the .1Urisdiction ot 
the State ot ca:J.itornia for operation and mai.ntenance. 

The required work consisting ot construction of the l.evee units 
referred to above was completed on 27 January 1958 in accordaDce 
With Spec1ficat1on No. 22711 Contract Ito. ~oll-1.67-cJ:VDG-30...14 
and DrawiDg No. 50..4-3].64. Completion ot the contract excluded two 
road ramps at approx1mately stations 620+00 and 627+00. Work at 
these two sites w:tll. be ccmpleted later by purchase order when 
weather conditions ll&rmit. 

Isvee Biver MU.e Bight or 
Section No. Points Ian Bank 

Natomas East Canal 619 0.72 to 3.8o Msht 
62o 9.0 to 16.4 Bisht 

Natomas Cross Csna1. 621 o.o to 4..o left 
622 4.4 to 5.44 lett 

Coon - - - -
1he levee sect1ons1 Nos. 619 to 623, 1ncluaive1 described 

above, now meet the requirements ot the Sacramento Biver Flood 
Control. ProJect; therefore said levee sections1 together with the 
waterway banks contisuous thereto, are hereby transferred to the 
state of Cal.if'ornia. 
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SPKKO..P 824.3 (Sac.Riv.FeCePe) 
!rhe Reclamation J3carcl 
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b maintenance work required under the provisions ot the 
Sacttamento Siver F.l.ood Control ProJect sheJ1 be pei"lormed 11'1 
accoraance with ·exl.sting ~od COntrol RegUlat1ons, 1nclosed. ~ 
With1 which have been prescribed by the secretary ot the Ja:rrry pur
su..4\llt to Section 5 o:t the Act ot Congress, approved 22 J\me 19361 
as smemled and sup.pl.emented by the current issue ot the Standard 
Operation and MaiDtenBDce Hannal tor the Sacramento River Flood 
Controi ProJect. As provided under paragraph 200~10(10) ot these 
regulations, a supplement to the Standard Op!rat1on and Maintenance 
Manual covering these units ot work is 1D process ot preparation 
and w1lJ. be furn1shed to you UJi!OD canpletion. 

A copy o:t this letter is beins transmitted to the Department 
o:t Water Resources. 

Sincerely yours, 

A. EG McCOLLAM 
Colonel, CE 
District Engineer 

2 
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SPXKO-P 824.3 (Sac Biv FOP) 

b Beclamation Bo81."d 
State ot caJ.itornia 
1215 0 Street 
Secramento1 ca:L1to1"Dia 

Gentlemen: 

c 
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Reference is made to the Joint inspection made on 30 September 
1958 of a certa:!.n levee unit pertaining to the Sacramento Biver 
Fload Control ProJect for the purpose of transferri!JS lt to the 
Juriadiction ot the State of caJJ.:tornia for operation and 1ll81JrteDaDCe. 

b required work consisting of constl"UCtion ot the levee unit 
referred to above was completed on 7 October 1958 :1n accordance with 
Spec1t1cation No. 24591 Contract No. DA-04-l.67..CIVDG-59-9 and Draw-

~ 1ng lfo. 5o-4-3Sl6. 

1h1s levee unit No. 625, referred to above, which exteJlds aJ.cms 
the right bank ot the Natamas East canal. from Mile 3.8o to Mile 
6.001 now meets the requirement ot the Sacramento Biver Floocl Con
trol ProJect; therefore said levee unit, together with the water
war bank cont1guous thereto, is hereby transterred to the State of 
Ca.'lJ.:rornia for operation and ma1Dtellance. 

In addition to the above, recent surveys 1ndicate that the 
levee unit adJoiJW2&, extending trom 1Dile 6 .. 00 to mUe 9.00, and 
desisDSted as unit No. 626 also meets the requirements of the 
Sacramento Biver J'looc1 Control. ProJect. 1berefore aa:J.d levee UD1t 
No. 6261 together with the waterwar banks contiguous thereto, is 
also hereby transferred to the state ot Cal.Uornia for operation 
8Dd maintenance. 

lt is to be noted that the levee units described above com
bined with other units previous~ transferred to your Jurisdiction 
now form a continuous levee reach arotmd Becl amation District No. 
1000. 
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rhe maintenance work required under the provisions of the 
Sacramento River Flood Control Project shall be performed in 
accordance with existing Flood Contt-ol Regulations, inclosed here
with, which have been prescribed by the Secretar.v of the Arr1J7 pur
suant to Section ' of the Act of Congress, approved 22 June 1936, 
as amended and supplemented b7 the current issue of the Standard 
Operation and Maintenance Manual for the Sacramento River Flood 
Control Project. As provided under paragraph 208.10(10) of these 
regulations, a supplement to the Standard Operation and Maintenance 
Manual covering these units of work is in process of preparation 
and will be furnished to you upon completion. 

A copy of this letter is being transmi tt !d to the Department 
of Water Resources. 

Sincerely yours, 

/s/ A. E. McCollam 

2 

A. E. McCOLLAM 
Colonel, CE 
District Engineer 
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SUGGESTED SEMI-ANNUAL REPORT FORM 

  



'1'0: !he District Eagineer 
Sacremento District 
Corps of Engineers 
1209 - 8th street 
Sacramento, ca:L11"arn1a 

Dear Sir: 

!he semi-mmual report for the period (1 May 39 to 31 Oc
tober l9 ) (1 !lovember 19 to 30 AprU 19 ) Un1t 10. 125 ot the 
SacrameDEO Rlver Flood eontrol. ProJect (Backtevee ot B.D. No. 
1000) is as follows: 

a. 1!18 physical cOlldition ot the protective works 1s indicated 
by the inspector's report1 copies ot which are inclosed, and may 
be summarized as follows: 

(SUperintendent's SUIIID&ry of conditions) 

It is our intention to per.torm the toll.ow1llg maintenance 
work 1n order to repair or •correct the comlitions 1nd1cated: 

( oatl1De the anticipated ma1nteD8JlCe operations for the 
tollow1Ds 6 months.} 

b. Dur1ng th1a report per1od1 ma.ior high water pericds (water 
level. at 35.0 on the gage at Bl. Centro Boad and 30.0 on the sase 
at Silver EasJ,e Boad) occurred on the foliowing dates: 

Dates 

/. .......... _ 

Max1m1lm Elevation 
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CCIIDIIlents on the behavior ot the protective works duril:Jg such 
high water periods are as follows: 

(Buperint811dent1 s log ot flood observations) 

DuriDs the high water stages when the water level reached a 
height ot ~ on the gage or excess there~ (dates) , it 
was necessary to organize and C81."17 out tlood operat1cili as follows: 

(See Ma.tntenance Manual ) • 

c. i'be irlspecticms have 11ldicated (no) or (the toll.owirlg) 
encroacbllmlts or tespasses upon the proJect right.;.cxr-way • 

de (no) ( ) permits have been issued tor (the foll.ow1rlg) 
1DJ.provementa or ~ion Within the proJect ~~-way. 

Executed copies ot the permit c1ocumeJj;s issued are trans
mitted tor your t1l.es. 

e • !lhe status ot ma1Dtelumce measures, :J.ndicated 1n the pre
Vious aem:l.-annnal report as beiq reqU1rec1. or as suggested by the r representativeS of the District Engineer 1 is 88 folloWS: 

I 

(Statement ot maintenance operations, item by item With 
percent completion.) 

t.. The fiscal statement ot the Super1nterldent1s operatioDS 
for the current report period is as follows: 

Labor Material E~ Overhead ~tal 

l. Inspection 
2. Ma:J.ntenance 
3. F.l.ood fighting 

operations 

Respactful.J.y submitted, 
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SECTION 408 PERMISSIONS  



























RECORD OF DECISION
 
408 PERMISSION AND DEPARTMENT OF THE ARMY 404 PERMIT TO
 

SACRAMENTO AREA FLOOD CONTROL AGENCY FOR THE NATOMAS LEVEE
 
IMPROVEMENT PROJECT
 

SACRAMENTO,CA
 

The Natomas Levee Improvement Program (NLlP), Phase 2 Project is a flood damage 
reduction project proposed for construction by the Sacramento Area Flood Control Authority 
(SAFCA) as presented by the State of California Central Valley Flood Protection Board 
(CVFPB). The Secretary of the Army has delegated approval authority to the Chief of 
Engineers for the U.S. Army Corps of Engineers (USACE or Corps) to issue permission to 
proceed with the proposed construction pursuant to 33 U.S.C. Section 408 (408 Permission) 
based on finding that the proposed alteration is not injurious to the public interest and will not 
impair the usefulness of the Sacramento River Flood Control Project. In accordance with 33 
CFR Parts 320 to 332, the Corps is delegated authority to issue Department of Army permits 
(DA permits) for discharges of dredged or fill material into "waters of the United States", 
including wetlands, pursuant to Section 404 of the Clean Water Act and for work or structures 
affecting navigable waters under Section 10 of the Rivers and Harbors Act. 

I. Background 

SAFCA proposes improvements to the Federal perimeter levee system of the Natomas Basin in 
Sutter and Sacramento Counties, California, and associated landscape and irrigation/drainage 
infrastructure modifications. These improvements would be implemented in three phases; 
Phase 2, initiated in 2008, Phase 3, initiated in 2009, and Phase 4, initiated in 2010. The 
project is proposed as early implementation of the anticipated outcome of the American River 
Common Features Project General Reevaluation Report. 

The purpose of the proposed program and project is to provide at least 1oo-year flood 
protection to segments of the Federal levee system that do not currently meet that standard as 
quickly as possible. The remaining segments would be improved by the Corps to meet Federal 
and state standards for 200-year flood protection following authorization of the Common 
Features Project. 

The Final Environmental Impact Statement (FEIS), dated November 2008, for the 33 U.S.C. 
Section 408 Permission to the CVFPB addressed flood damage reduction and habitat 
conservation in the Natomas Basin located in Reclamation District 1000 in Sacramento and 
Sutter Counties, California. The FEIS combined project-level analysis of the 2008 construction 
phase (Le. Phase 2) of the NLiP and program-level analysis of the 2009 (Le. Phase 3) and 2010 
(Le. Phase 4) construction phases. The proposed program and projects focus only on 
segments that do not currently meet the 1OO-year design criteria adopted by the Federal 
Emergency Management Agency (FEMA): approximately 18 miles along the Sacramento River 
east levee, approximately 5 miles along the Natomas Cross Canal (NCC) south levee, and more 
than 3 miles along the Pleasant Grove Creek Canal (PGCC) west levee. SAFCA proposes to 
modify these segments to meet the design criteria by the end of 2010. Phase 2 specifically 
focuses on improvements to address remaining underseepage and levee height deficiencies 
along the entire 5.3-mile length of the NCC, as well as underseepage, erosion, encroachment, 
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and levee height deficiencies along the upper 4.5 project miles of the Sacramento River and 
NCC east levee. 

This Record of Decision (ROD) approves the project at a program level and the specific flood 
damage reduction features proposed for implementation in Phase 2 as defined below: : 

•	 NCC south levee improvements: Raise and realign the NCC south levee to provide 
additional levee height and more stable waterside and landside slopes. Construct a 
seepage cutoff wall through the levee crown in Reaches 3-7. 

•	 Sacramento River east levee Reaches 1-4B: Construct an adjacent, raised levee 
from the NCC to reach 4B with a combination of cutoff walls, seepage berms, and 
relief wells for seepage remediation where required. 

•	 Irrigation and drainage infrastructure improvements: Relocate the highline Elkhorn 
Main Irrigation Canal between the North Drainage Canal and Elkhorn Reservoir in 
reaches 4B - 6A. 

•	 Construct a new canal designed to provide drainage and associated giant garter 
snake (GGS) habitat between the North Drainage Canal and Elkhorn Reservoir 

•	 Remove a deep culvert at the location of Pumping Plant NO.2. 

An application for a DA Permit was originally received in October 2007. An initial public notice 
describing the proposed project was issued in January 2008. A complete revised application for 
the DA permit was received in June 2008. 

A letter requesting 408 permission was received in February 2008 from the CVFPB. The project 
requires permission to alter the existing federally authorized levee and construct a new adjacent 
setback levee that would become part of the federally authorized flood risk reduction project. 

II. Alternatives Considered 

In addition to "no action", the following alternatives were considered: 

1. Alternative 1: (Preferred and Selected AUernative) Construct an Adjacent Setback 
Levee along the Sacramento River East Levee. This alternative involves creating an adjacent 
setback levee along the east bank of the Sacramento River along Reaches 1, 2, 3, 4A and 4B. 
This alternative would involve relocating the Elkhorn Canal, raising and realigning the NCC 
south levee, and creating a new GGS Drainage Canal. Repairs and improvements would 
consist of constructing cutoff walls, seepage berms, and relief wells for seepage removal where 
required. 

2. Alternative 2: Raise in Place with a 1,OOO-Foot Levee Setback in the Northern 1.5 
Miles along the Sacramento River East Levee. This alternative would involve raising the 
landside slope of the east levee of the Sacramento River to provide additional levee height and 
more stability. A 1,000 foot setback levee would be constructed along Reaches 1 and 2. This 
alternative would involve relocating the Elkhorn Canal, raising and realigning the NCC south 
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levee, and creating a new GGS Drainage Canal. Repairs and improvements would consist of 
constructing cutoff walls, seepage berms, and relief wells for seepage removal where required. 

3. Alternative 3: Construct an Adjacent Levee with a 500-Foot Levee Setback in the 
Northern 1.5 Miles along the Sacramento River East Levee. This alternative involves creating a 
500 foot setback levee adjacent to the existing levee on the east bank of the Sacramento River 
along Reaches 1 and 2. This alternative would also involve relocating the Elkhorn Canal, 
raising and realigning the NCC south levee, and creating a new GGS Drainage Canal. Repairs 
and improvements would consist of constructing cutoff walls, seepage berms. and relief wells 
for seepage removal where required. 

The environmentally preferred and Least Environmentally Damaging Practicable alternative is 
Alternative 1, construction of adjacent setback levee along Reaches 1-4A of the Sacramento 
River east levee and raising and installing cutoff walls on the NCC. 

III. Responses to FEIS Comments 

Two comment letters were received during the FEIS public comment period. These comments 
were from the United States Environmental Protection Agency (USEPA) and the Garden 
Highway Association. Their comments and USACE responses, in italics, to those comments 
are below. 

USEPA: 

•	 Requested continued coordination with the regulatory agencies. The Corps along with 
SAFCA will continue to coordinate with the regulatory agencies throughout the project. 

•	 Requested that the Clean Water Act 404(b)(1) Alternative Analysis be included as an 
appendix. This has been included as an appendix to the ROD. 

•	 Recommended implementation of the Natomas Basin flood safety plan. The 408 
permission has a provision that this must be provided within one year of issuance. 

•	 Recommended the ROD describe how future development would not constrain effective 
flood protection management nor compromise the flood benefits of this project. The 
proposed program and Phase 2 project would substantially lessen the probability of an 
uncontrolled flood in the Natomas Basin due to levee failure. If no additional flood 
damage reduction measures are implemented, the result would be a steady rise in 
expected annual damages that would undermine the accomplishments of the program. 
As such, SAFCA is implementing a development impact fee program. Based on 
Sacramento Area Council of Govemments growth projections, this fee program would 
generate approximately $400 million over the next 30 years. This revenue would be 
used to finance continued flood risk reduction actions for the Natomas Basin and the 
Lower American and Sacramento Rivers. 
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Garden Hiahway Association: 

•	 The Garden Highway Association submitted comments on the Draft Environmental 
Impact Statement (DEIS) and requested further studies be completed by the Corps. 
Since then, the Corps has completed engineering reviews of all technical analysis 
including the hydraulic analysis performed by SAFCA and included the results as an 
appendix to the 408 Permission. 

•	 New comments submitted on the FEIS were related to the protection of fish, wildlife and 
flora. The Corps consulted with the appropriate resource agencies. The Corps has 
received a Biological Opinion (BO) and the United States Fish and Wildlife Service 
(USFWS) and National Marine Fishery Service (NMFS) have determined that the 
project will not result in significantly adverse impacts on listed species in the project 
area. 

The Corps previously responded to the remaining comments submitted by the Garden Highway 
Association in the FEIS. 

IV. Other Applicable Laws and Policies 

1. National Environmental Policy Act (NEPAl of 1969, as Amended: The proposed action 
is considered a major Federal action. The Corps determined the proposed action had the 
potential to significantly affect the quality of the human environment. Scoping for the 
Environmental Impact Statement (EIS) began on December 17, 2007 when a notice was 
distributed to a large mailing list to announce a pUblic scoping meeting. The pUblic scoping 
meeting was held on January 9, 2008. A Notice of Intent to Prepare an EIS was published in 
the Federal Register on January 31, 2008, A town hall meeting was held on June ", 2008 at 
the Natomas Community Genter. Representatives from USACE, SAFCA and the FEMA were 
present to answer questions and provide information about the project to the 70 individuals in 
attendance. On June 132008, the Corps issued a DEIS. On July 16, 2008, during the 
comment period, a public meeting was held in which written comments were received. The 
public comment period for the DEIS closed on 28 July 2008. Sixteen comment letters were 
received. The major areas of controversy associated with the comments were construction 
related effects on Garden Highway residents and concerns regarding the modeling used to 
analyze the project's hydraulic impacts. These issues were the subject of a California 
Environmental Quality Act (CEQA) lawsuit brought against SAFCA by the Garden Highway 
Community Association which was settled on April 18, 2008. The Corps issued a FEIS in 
November 2008. A Notice of Availability was published in the Federal Register on November 
14,2008. Two comments were received on the FEIS. 

2. Federal Clean Water Act (CWAl of 1972, as Amended: The proposed program and 
project work required Department of Army (DA) authorization under Section 404 of the CWA. 
The proposed project is in compliance with the Section 401 of the CWA. The Central Valley 
Regional Water Quality Board issued a water quality certification under Section 401 of the Clean 
Water Act for the proposed actions on January 16, 2009. The certification is included as a 
special condition of the DA permit and the Section 408 permission. 

3. Rivers and Harbors Act of 1899, as Amended: The proposed action would require 
permission under Section 10 (33 USC 403) for the reconstruction of Pump Station No.2 
because drainage and outfall pipes will be extended into the Sacramento River, a navigable 
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waterway. The proposed action is also subject to Section 408 (33 USC 408) permission. The 
FEIS will be used to support the Section 10 and 408 decisions for the proposed actions. 

4. Fish and Wildlife Coordination Act (FWCA) of 1934, as Amended: The USFWS, 
NMFS, and the California Department of Fish and Game (CDFG) have provided coordinated 
input on the project. Consultation with CDFG is ongoing. Appropriate coordination with 
USFWS will continue throughout the program. The USFWS Coordination Act Report was 
completed on OCtober 15, 2008. The proposed action is in full compliance with the FWCA. 

Endangered Species Act Section 7 consultation with NMFS and USFWS has been 
completed. 

5. Endangered Species Act (ESA) of 1973, as Amended: Following formal consultation 
under Section 7 of the ESA for the proposed actions, USFWS issued a eo on OCtober 9, 2008 
for the valley elderberry longhorn beetle (VELB) and GGS. The eo is incorporated into the DA 
permit and the Section 408 permission as a special condition. The Corps also consulted with 
NMFS. On January 14, 2009, NMFS concurred that the proposed action was not likely to 
adversely affect Central Valley steelhead, Sacramento River winter-run Chinook salmon, 
Central Valley spring-run Chinook salmon, their critical habitat and Southern Distinct Population 
Segment of North American green sturgeon. 

6 Magnyson-Stevens Fisherv Conservation and Management Act (MSA) of 1976 as 
Amended: In a letter dated January 14, 2009, NMFS determined the proposed action would not 
adversely affect Essential Fish Habitat for Pacific salmon and had no additional conservation 
recommendations. The proposed action is in compliance with the MSA. 

7. Migratory Bird Treaty Act (MBTA) of 1918: Compliance with the MTBA is being 
addressed through compliance with the ESA, FWCA, and California Endangered Species Act 
(CESA). Prior to construction, SAFCA will obtain authorization for take under Section 2081 of 
the CESA and will comply with the terms of the permit issued for that purpose. 

8. Clean Air Act (CAA) of 1963, as Amended: The proposed permit has been analyzed 
for conformity applicability pursuant to regulations implementing Section 176(c) of the CAA. 
Based on the modeling conducted, it is foreseeable that unmitigated construction generated 
emissions would result in or substantially conflict with applicable air quality planning efforts. 
However, with implementation of mitigation identified in the FEIS, emissions would be reduced 
below the USEPA's general conformity de minimis thresholds. Any later indirect emissions are 
generally not within the Corps continuing program responsibility and generally cannot be 
practicably controlled by the Corps. For these reasons, a conformity determination is not 
required for this permit action. 

9. National Historic Preservation Act of 1966, as Amended: This project is in compliance 
with Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended. 
USACE has initiated Section 106 consultation with the State Historic Preservation Officer 
(SHPO). All evaluations of resource identification, determinations of significance, and 
determinations of project effects and mitigation/treatment measures will meet the requirements 
of 36 CFR 800 (procedures for implementing Section 106) through a Programmatic Agreement 
(PA) between USACE, the SHPO, and SAFCA. 
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10. Executive Order (EO) 11988: Floodplain Management: There are no practicable 
alternatives to the proposed program and project which would avoid adverse effects and 
incompatible development in the floodplain. The proposed program will reduce flood risk and 
provide habitat values. 

11. Executive Order 11990: Protection of Wetlands: No proposed action includes all 
practicable measures to minimize harm and loss to wetlands. Based on the FEIS and proposed 
compensatory mitigation for project impacts, the proposed action complies with the EO. 

12. Executive Order 13175: Consultation with Indian Tribes. Alaska Natives, and Native 
Hawaiians: The proposed action does not implement any regulations, legislation, policies, or 
actions that have substantial direct effects on one or more Indian tribes, on the relationship 
between the Federal Government and Indian tribes, or on the distribution of power and 
responsibilities between the Federal Government and Indian tribes. Native American 
participation has been incorporated the terms of the Programmatic Agreement entered into 
under Section 106 of the NHPA and executed on May 8,2008. 

13. Farmland Protection Policy Act (FPPA) (7 USC 4201 et sag,): The proposed action 
requires converting areas of farmland to flood control facilities, but includes mitigation to acquire 
agricultural easements at a 1:1 ratio for farmlands removed from agricultural use. The project 
complies with the FPPA because it provides for compensation for unavoidable direct conversion 
of agricultural land to non-agricultural uses, will provide infrastructure that will support the 
continuation of agricultural resources on the west side of the Natomas Basin, and is consistent 
with state and regional planning efforts that will protect farmland on a regional scale from 
development. 

V. Consideration of Mitigation Measures 

Although all practicable means to aVOid, minimize, and mitigate adverse effects on 
environmental resources have been incorporated into the proposed program and project, the 
preferred alternative would have several unavoidable, significant effects. 

The volume of borrow material and associated haul traffic, required for project implementation 
would result in unavoidable, significant, and temporary increases in traffic on local roadways. 
Creation and implementation of a traffic routing plan will greatly reduce the increased traffic 
levels, but it is anticipated that traffic during some periods will still exceed acceptable 
thresholds. During some time periods, temporary short-term noise and vibrations affecting 
residents along Garden Highway would also be significant and unavoidable. 

Due to the large volume of the haul truck traffic and the operation of a wide range of 
construction equipment, temporary emissions of ROG, NOx, and PM10 during construction would 
result in significant and unavoidable air quality impacts. Implementation of mitigation measures 
will greatly reduce project generated construction emissions but will not reduce all emissions to 
below air quality management district standards. To compensate for any emission above these 
standards, SAFCA has agreed to provide payment into the applicable air quality mitigation fee 
program. 

The expansive footprint of the project would result in the conversion of a significant amount of 
important farmland to non-agricultural use. Mitigation intended to reduce project effects on 
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farmland has been included in the mitigation and monitoring program adopted by SAFCA. 
Mitigation includes the acquisition of agricultural conversion easements at a 1:1 ratio, with the 
lands on which the permanent easements are acquired are maintained for agricultural use. 

Through coordination with the USFWS, the project includes mitigation for impacts to the VELB, 
the GGS, and their habitats. Proposed compensatory mitigation for project impacts on VELB 
habitat includes planting of vegetation and protection of habitat that would support the species. 
Proposed compensatory mitigation for project impacts to GGS includes creation of marsh 
habitat and the protection of agricultural areas to serve as habitat for GGS. The complete 
details of the compensation for giant garter snake and VELB are included in the BO from the 
USFWS dated October 9,2008. 

A Mitigation and Monitoring Plan (MMP) has been prepared and a Long-Term Management 
Plan (LTMP) is being prepared to guide SAFCA and its partners as they manage the 
compensatory land in perpetuity. The MMP and LTMP would establish specific success criteria 
for the habitat components, specify remedial measures to be undertaken is success criteria are 
not met, and describe short- and long-term management and maintenance of the habitat lands. 
Monitoring of the mitigation site(s) will occur for at least 8 years. 

Through coordination with NMFS, the project includes designs to compensate for the loss of 
riparian vegetation and other impacts, permanent or temporary, to vegetation on the water side 
of the Sacramento River East levee slope. Permanent impacts will be compensated through re
vegetation with native species at a 1:1 ratio, in-kind where feasible. A slurry spill contingency 
plan will be developed and included in the Stormwater Pollution and Prevention Plan (SWPPP) 
prepared prior to construction by the construction contractor. This SWPPP will include plans to 
notify NMFS in case of a spill and measures to ensure any spill would be handled properly 
according to standard protocols. 

Coordination with the SHPO in accordance with Section 106 of the NHPA, has led to the 
determination that at least one potentially, significant cultural resources site could be affected by 
project activities. This has led to the development of a Programmatic Agreement that stipulates 
that Historic Property Treatment Plans (HPTP) shall be prepared to mitigate adverse effects to 
historic properties. The HPTP contains mitigation measures for potential effects on cultural 
resources that are consistent with those proposed in the FEIS. 

The Record of Decision (ROD) complete the National Environmental Policy Act process. The 
ROD will be publicly available upon request, or can be found on the Sacramento District and 
SAFCA websites. No action was taken prior to the 30-day review period after posting of the 
FEIS on November 14, 2008. 

VI. 408 Permission 

Special Conditions for 408 Permission 

In order to assure that the proposed project does not impair the usefulness of the existing 
Federal project and that it not be injurious to the public interest, the following conditions will be 
imposed and are as follows: 

1. This Section 408 approval does not authorize the take of any threatened or 
endangered species or designated critical habitat. In order to legally take a listed species, there 
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must be a separate authorization under an ESA section 10 permit, or a BO under ESA Section 
7, with incidental take provisions with which you must comply. The USFWS BO Number 81420
2oo8-F-0195-5 dated October 9,2008 contains mandatory terms and conditions to implement 
the reasonable and prudent measures that are associated with incidental take that is also 
specified in the BO. Section 408 approval is conditional upon compliance with all of the 
mandatory terms and conditions associated with the BO, which terms and conditions are 
incorporated herein by reference. Failure to comply with the terms and conditions associated 
with the incidental take statement in the BO, where a take of the listed species occurs, would 
constitute an unauthorized take, and it would also constitute non-compliance with the Corps' 
approval to proceed. The USFWS is the appropriate authority to determine compliance with the 
terms and conditions of its BO and with the ESA. The CVFPB must comply with all conditions of 
this BO. including those ascribed to the Corps. The NMFS letter, number 2008/05035, dated 
January 14,2009, stated that the NLiP Phase 2 project is not likely to adversely affect Central 
Valley steelhead, Central Valley spring-run Chinook salmon, or North American green sturgeon 
or their designated critical habitat or the Essential Fish Habitat of Pacific salmon. 

2. You are required to submit a revision to the Reclamation District (RD) 1000 Operation 
and Maintenance (O&M) (33 CFR Section 208.10) Manual for review and approval by the U.S. 
Army Corps of Engineers, Sacramento District within 180 days of construction completion. As
Built drawings and permanent maintenance easement boundaries shall be submitted in 
conjunction with the draft O&M manual. Upon receipt of the draft O&M manual, this office will 
schedule a transfer inspection with you to verify all construction has been completed in 
accordance with the permission. Any features found to be deficient during that inspection will 
require your correction prior to the Corps accepting the alterations as part of the Federal project. 
Construction data is required to be provided to this office for review by our Engineering Division 
during construction. Within 180 days of construction completion, you must furnish a certification 
report that the work has been completed in accordance with the conditions of this permission. 

3. There shall be no disposal, including temporary disposal, of any material in any 
wetlands or other waters of the United States (US). Best management practices, such as silt 
fences and mulching, shall be employed to ensure exposed soils do not erode and wash into 
any waters of the US. Erosion control matting shall not be used to avoid entangling giant garter 
snakes in it. 

4. To ensure your project complies with Section 106 of the NHPA, you must comply, 
prior to construction, with all terms of the PA between the USACE, SAFCA and the SHPO 
signed on May 1, 2008. 

5. To ensure there is mitigation for residual flood risk, CVFPB is required to develop a 
Floodplain Management Plan that includes proactive elements for flood information 
dissemination, public awareness notification and training, flood warning and evacuation plans, 
emergency flood operations plan with annual exercise, dedicated evacuation resources and 
post-flood recovery plans. This plan shall be submitted within one-year of the issuance of the 
Section 408 letter of permission. You are required to participate in and comply with applicable 
Federal floodplain management and flood insurance programs. 

6. You will cooperate and participate in the Safety Assurance Review plan development 
and implementation per the USACE guidance of November 17,2008, forthcoming USACE 
guidance, and Section 2035 of the Water Resources Development Act of 2007. 
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VII. Section 408 Findings 

408 Permission 

Based on my review of the 33 U.S.C. 408 recommendation package, the FEIS, the views of 
other Federal, State, and local agencies, and input from the public, I find the recommended 
Natomas Levee Improvement Program Phase 2 project in the document to be technically 
adequate and not an impairment to the usefulness of existing Federal project; to be in 
accordance with environmental statutes; to be without significant adverse hydraulic impacts; 
and to not be injurious to the public interest. Therefore. the request under 33 U.S.C. Section 
408, made by the State of California CVFPB on behalf of SAFCA to alter the Sacramento River 
Flood Control Project by construction of the Natomas Levee Improvement Program Phase 2 
Project, is approved. 

Qtt-z, l -:rtxN. 0 , Steven L Stockton 
Date Director of Civil Works 
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VIII. DA Clean Water Act Section 404 Permit 

Compliance with 404(b)(1) Guidelines 

1. Are there available, practicable alternatives having less adverse impact on the aquatic 
ecosystem and without other significant adverse environmental consequences that do not 
involve discharges into ''waters of the U.S." or at other locations within these waters? 

Yes_ No~ 

2. If the project is in a special aquatic site and is not water dependent, has the applicant 
clearly demonstrated that there are no practicable alternative sites available? 

Yes...2L- No_ 
3. Will the discharge: 

Violate state water quality standards? 
Yes_ No-L 

Violate toxic effluent standards under Section 307 of the Clean Water Act? 
Yes_ NoL 

Jeopardize endangered or threatened species or their critical habitat? 
Yes_ NoL 

Violate standards set by the Department of Commerce to protect marine sanctuaries? 
Yes_ NoL 

4. Evaluation of the information in EIS indicates that the proposed discharge material 
meets testing exclusion criteria for the following reason(s): 

(X) based on the available information, the material is not a carrier of contaminants. 

( ) the levels of contaminants are substantially similar at the extraction and disposal 
sites and the discharge is not likely to result in degradation of the disposal site and 
pollutants will not be transported to less contaminated areas. 

( ) acceptable constraints are available and will be implemented to reduce 
contamination to acceptable levels within the disposal site and prevent contaminants 
from being transported beyond the boundaries of the disposal site. 

5. Will the discharge contribute to significant degradation of "waters of the U.S." through 
adverse impacts to: 

Human health or welfare, through pollution of municipal water supplies, fish, shellfish, 
wildlife and/or special aquatic sites? 

Yes No~ 

Life stages of aquatic life and/or wildlife? 
Yes_ NoL 

Diversity, productivity, and stability of the aquatic life and other wildlife? Or wildlife 
habitat or loss of the capacity of wetlands to assimilate nutrients, purify water or reduce 
wave energy? 

Yes No~ 
Recreational, aesthetic and economic values? 

Yes NoL 
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f. Will all appropriate and practicable steps be taken to minimize adverse impacts of the 
discharge on the aquatic ecosystem? Does the proposal include satisfactory compensatory 
mitigation for losses of aquatic resources? 

Yes-x-' No 
Public Interest Review 

The decision whether to issue a permit is based on an evaluation of the probable impacts. 
including cumulative impacts, of the proposed activity and its intended use on the public 
interest. Evaluating the probable impact which the proposed activity may have on the public 
interest requires a careful weighing of all those factors which become relevant in each particular 
case. The benefits which reasonably may be expected to accrue from the proposal must be 
balanced against its reasonably foreseeable detriments. If the proposed activity complies with 
the USEPA's 404(b)(1) guidelines, a permit will be granted unless the District Engineer 
determines that it would be contrary to the public interest. 

The EIS analyzed a number of factors relevant to the public interest review. These factors 
include but are not limited to socioeconomics, aesthetics, wetlands, historic properties, fish and 
wildlife, flooding and floodplain values, land use, mineral needs, water quality, energy needs, 
safety, and Prime and unique farmland. 

1. The relative extent of the public and private need for the proposed work has been 
considered: The proposed action is needed to provide flood protection for the Natomas Basin, 
including existing residents and public facilities. The project will also allow private interests to 
continue to construct residential and commercial developments in the area. 

2. The practicability of using reasonable alternative locations and/or methods to 
accomplish the objective of the proposed structure or work has been evaluated. Several 
reasonable alternatives have been reviewed as part of the permit process, including practicable 
alternatives in the EIS. With mitigation, the proposed action is the least environmentally 
damageable, practicable alternative. 

3. The extent and permanence of the beneficial and/or detrimental effects that the 
proposed structures or work may have on the public and private uses for which the area is 
suited has been reviewed: The areas to be impacted are primarily used for private agricultural 
purposes. The proposed action will result in a permanent change in use in areas where the 
levee will be widened, in the adjacent levee alignment, and in certain borrow areas. However, 
some borrow areas will be returned to agricultural use. Moreover, the proposed action is 
planned to protect existing and future uses in the Basin from potentially catastrophic flooding 
which could cause significant adverse impacts to natural and man-made resources. 

Special Conditions for the DA Permit 

1. The document entitled Mitigation and Monitoring Plan, Natomas Levee Improvement 
Program, Landside Improvement Project dated December 2008, is incorporated by reference as 
a condition of this authorization except as modified by the following special conditions. 

2. In no case shall initiation of the construction of compensatory mitigation, specifically, 
the GGS canal and Brookfield rice field restoration be delayed beyond September 30, 2009. 
Construction of compensatory mitigation must be completed no later than September 30,2010. 
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3. To ensure that mitigation is completed as required, you must notify the District Engineer 
of the start date and the completion date of the mitigation areas' construction, in writing and no 
later than ten calendar days after each date. 

4. To provide a permanent record of the completed mitigation work. you shall provide two 
complete sets of as-builts of the completed mitigation areas (Le.• GGS canal and Brookfield rice 
field restoration) to the Corps of Engineers. The as-builts must indicate changes made from the 
original plans in indelible red ink. These as-builts must be provided to this office no later than 
60 days after the completion of construction of each of the mitigation areas. 

5. To protect the integrity of the preserved areas and avoid unanticipated future impacts, 
no roads, utility lines, trails, benches, equipment or fuel storage, grading, firebreaks, mowing, 
grazing, pesticide use, burning, or other structures or activities shall be constructed or occur 
within the preservation areas without specific. advance written approval from the Corps of 
Engineers. 

6. The Corps permit does not authorize you to take an endangered species, in particular 
GGS, VELB. or designated critical habitat. In order to legally take a listed species, you must 
have separate authorization under the ESA (e.g., an ESA Section 10 permit, or a BO under ESA 
Section 7, with "incidental take" provisions with which you must comply). The USFWS BO 
(Number 81420-2oo8-F-Q195-5, October 92008), contains mandatory terms and conditions to 
implement the reasonable and prudent measures that are associated with "incidental take" that 
is also specified in the BO. Your authorization under this Corps permit is conditional upon your 
compliance with all of the mandatory terms and conditions associated with "incidental take" of 
the attached BO, which terms and conditions are incorporated by reference in this permit. 
Failure to comply with the terms and conditions associated with incidental take of the BO, where 
a take of the listed species occurs. would constitute an unauthorized take, and it would also 
constitute non-compliance with your Corps permit. The USFWS is the appropriate authority to 
determine compliance with the terms and conditions of its BO, and with the ESA. The CVFPB 
and SAFCA must comply with all conditions of this BO, including those ascribed to the Corps. 

7. To further ensure your project complies with the ESA, you must implement all of the 
mitigating measures identified in the enclosed NMFS letter of concurrence from January 14, 
2009 including those ascribed to the Corps therein. If you are unable to implement any of these 
measures, you must immediately notify this office and the NMFS so we may consult as 
appropriate. prior to initiating the work, in accordance with Federal law. 

8. To ensure your project complies with Section 106 of the NHPA, the CVFPB and 
SAFCA must comply with all terms of the PA between the USACE, SAFCA, and the SHPO 
signed on May 1. 2008. and is incorporated by reference as a special condition of the permit. 

9. Prior to initiating any activity authorized by this permit, you shall. to insure long-term 
viability of the GGS canal and Brookfield rice field restoration mitigation areas: 

a. Establish a fully-funded endowment(s) to provide for maintenance and monitoring 
of these areas. 

b. Designate an appropriate conservation-oriented third party entity to function as 
preserve manager and to hold the conservation easements. 
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c. Record permanent conservation easements and deed restrictions maintaining both 
areas as wetland preserve and wildlife habitat in perpetuity. Copies of the proposed 
deed restriction language must be provided to the Corps of Engineers for approval 
prior to recordation. 

10. Provide copies of the recorded documents to the Corps of Engineers no later than 30 
days prior to the start of construction of any of the activities authorized by this pennit. 

11. To ensure completion of compensatory mitigation construction, you must post a 
performance bond or irrevocable standby letter of credit (Perfonnance Security) for the amount 
of the construction with a federally approved surety. This Perfonnance Security shall not be 
released until the Corps of Engineers has received the as-built drawings and approved them in 
writing. A draft letter for the Performance Security must be submitted to this office for review 
and approval. 

12. You must allow representatives from the Corps to inspect the authorized activity and 
any mitigation, preservation, or avoidance areas at any time deemed necessary to ensure that it 
is being or has been accomplished in accordance with the tenns and conditions of your permit. 

13. You must submit monitoring reports to this office for each year of the eight - year 
monitoring period. and for each additional year, if remediation is required, by December 31st of 
each year. 

14. All tenns and conditions of the Section 401 Water Quality Certification dated January 
16, 2009, are expressly incorporated as conditions of this permit. 

15. Your responsibility to complete the required compensatory mitigation as set forth in 
this pennit will not be considered fulfilled until you have demonstrated mitigation success and 
have received written verification from the U.S. Anny Corps of Engineers. 

IX. DA Clean Water Act Section 404 Permit 

1. The evaluation of the proposed action and alternatives was done in accordance with 
all applicable laws. executive orders. regulations. and agency regulations. The EIS and 
supporting documents are adequate and contain sufficient infonnation to make a reasoned 
permit decision. 

2. The selected alternative is the applicant's Proposed Action. and with appropriate and 
practicable mitigation measures to minimize environmental hann and potential adverse impacts 
of the discharges on the aquatic ecosystem and the human environment. The applicant's 
proposed project, as mitigated by these conditions, is considered the least environmentally 
damaging, practicable alternative. 

3. Ttle discharge complies with the Section 404(b)(l) guidelines, with the inclusion of 
appropriate and practicable general and special conditions in the pennit to minimize pollution or 
adverse effects to the affected ecosystem. 

4. Issuance of a Department of the Army pennit, with the inclusion of special conditions 
on the pennit. as prescribed by regulations published in 33 CFR Parts 320 to 332, and 40 CFR 
Part 320 is not contrary to the pUblic interest. 
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I have reviewed and evaluated, in light of the overall public interest, the documents and factors 
concerning the permit application for the proposed action, as well as the stated views of 
interested agencies and the public. In doing so, I have considered the possible consequences 
of the proposed action in accordance with regulations published in 33 Code of Federal 
Regulations (CFR) Parts 320 through 332 and 40 CFR Part 230. Based on these 
considerations, and pursuant to my delegated authority under Section 404 of the Clean Water 
Act. I am issuing a DA permit to SAFCA to construct the NLIP Phase 2 subject to special 
conditions. 

~c~~
d <de:-- Cfl Thomas C. ChapmartP~ .?

Date Colonel, U.S. Army 
Commanding 
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STATE OF CALIFORNIA- THE RESOURCES AGENCY 

CENTRAL VALLEY FLOOD PROTECTION BOARD 
3310 El Camino Ave., Rm. LL40 
SACRAMENTO, CA 95821 
(916) 574-0609 FAX: (916) 574-0682 
PERMITS: (916) 574-0653 FAX: (916) 574-0682 

February 4, 2008 

Colonel Thomas C. Chapman, District Engineer 
U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street 
Sacramento, California 95814 

Dear Colonel Chapman: 

The California Central Valley Flood Protection Board (Board) is requesting approval by the U.S. 
Army Corps of Engineers (Corps) under 33 U.S.C. 408, on behalf of the Sacramento Area 
Flood Control Agency (SAFCA), to alter a portion of the Sacramento River Flood Control 
Project. The Board has determined that the proposed alteration is in the best interest of the 
public and will not have a detrimental effect on the Sacramento River Flood Control Project. 
Additional documentation provided by SAFCA is attached to describe the proposed alteration. 

If the Corps approves the proposed alteration, the Board will proceed with its permitting 
process. If a permit is granted, the project has been completed, and the alteration has been 
formally incorporated within the federal project by th.e Corps, the State of California, acting 
through the Board, will accept the altered project for operation and maintenance and hold and 
save the United States free from damage due to the construction works. 

Within 90 days of completion of the project alteration, the Board will provide information to the 
Corps for the purposes of preparing a revised Operation and Maintenance Manual for this 
portion of the Sacramento River Flood Control Project, along with as-built Plans and 
Specifications for the alteration. 

SAFCA proposes to begin construction during summer 2008 and to complete work prior to the 
2009-2010 flood season. To facilitate this schedule, the Board requests that Corps' review be 
completed no later than May 1, 2008. 

If you have any questions or need further information, please contact me at (916) 574-0609. 

Sincerely~ fz:j
~Carter,' President 

Central Valley Flood Protection Board 

cc: Mr. John Bassett 

Maureen "Lady Bug" Doherty, Seer ry 
Central Valley Flood Protection Boa'rd 

Sacramento Area Flood Control Agency 
1007 7th Street, 7th Floor 
Sacramento, California 95814-3407 



Sacramento 
Area Flood 
Control 
Agency 

February 13, 2008 

Eric R. Butler 
Senior Engineer 
Central Valley Flood Protection Board 
3310 El Camino Avenue, LL40 
Sacramento, CA 95821 

Dear Mr. Butler, 

Per your request, attached is the information prepared by SAFCA for your use in 
requesting that the Army Corps of Engineers (USACE) grant permission under 33 
U.S.C. 408 (Section 408) to alter portions of the perimeter levee system protecting 
the Natomas Basin as proposed by SAFCA. As you know, the first phase of this 
early implementation project, which was permitted by the California Reclamation 
Board and accepted by the USACE under Section 408, involved in strengthening 
approximately 5,400 feet of the Natomas Cross Canal (NCC) south levee. This work 
was completed in 2007. The next phase of the project, which is the focus of the 
current Section 408 submittal, involves raising the entire 5.3 mile length of the NCC 
south levee, strengthening the remainder of this levee, and raising and 
strengthening approximately 4.3 miles of the Sacramento River east levee 
extending downstream of the NCC. The attached documents provide the 
information requested the USACE for processing Section 408 requests as set forth 
in their guidance memorandum dated October 23, 2008. 

If you have any questions in this regard, please give me a call. 

Sincerely, 

Stem Buer 
Executive Director 

OHice 916-874-7606 
FAX 916-874-8?39 

1007- 7th Street 7th Floor 
Sacramento. CA 95814-3-107 
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BIOLOGICAL OPINIONS 



United States Department of the Interior 

lu 1cply refer to: 
1-l-07-F-0231 

Mr. E. Scou Clark 
Chief, Planning Office 
Anny Corps of Engineers 
1325 J Street 
Sacramenlo, California 95814 

FISH Al\'D WILDUFE SERVICE 
Sacr>mento Fish ond Wilrllife Oflice 
2800 Conage Way, Room W-2605 

Sacramcnm, California 95825-1846 

JUN 1 8 2007 

Subject: Amendment to the Oiological Opinion (Service file number 1-1-07-F-
0207) for the .Natomas Cross Canal South Levee Phase I Improvements 
Project in Su tler County, Cal ifom1a 

Dear Mr. Clark: 

This letter is in response to a request, for further clarification, from the Califomia Department of 
Fish and Game (CDFG) regarding the proposed conserYlJtion measures in the Natomas Cross 
Canal South Levee Phase I Improvements Project biolo!;ical opinion ( 1-I -07-F-0207). In order 
for CDFG to complete a cousistcncy dctemunation under the Cal iforn ia Endangered Spt:eies Act 
with our June 1, 2007, hiological opininn on the Federal and State listed giant garter snake, 
CDFG has requested a cl~rification of the biological opinion to include further detail regardtng 
the restoration of the site after completion of constn•ction. Their request was received in our 
orfice via electronic mail on June I 5, 2007. The Sacramento Area Flood Control Agency, the 
project applicant, verbally concurred on June 15, 2007, with the language CDFG proposes to add 
to the Conservation Measures in the June I , 2007, biological opinion, detailed below. This 
amended biological opin ion is issued under the authority of the Endangered Species Act of 1973, 
asan•cndcd (16U.S.C. 1531 ct seq. ). 

Therefore, the June I, 2007, biologica l opinion is now amended as follows: 

Page 7: Change Bullet !\umber 10. from: 

I 0. After complet ion of construction activities, any temporary fill and construction 
debris will be removed and disturbed areas will be restored to pre-project condi tions. 

TAKE PR~ DE·~ J 
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to: 
I 0. After completion of con~truction activities, any temporary fi ll and constntction 

tlt:bris will be removed, and disturbed areas will be restored to pre-project 
condit ions. All areas dis turbed during construction, as described pre\'iously, 
including the upper 113 of the waterside levee (6-8 feet), the locations of the slurry 
batch plant, and the staging/stockpi ling areas, shall be fully restored to a higher 
quality standard that pre-project conditions by re-seeding any of these locations 
which ha,•e bare ground exposed, according to the Res/oration of giant garter snake 
habitat standards in item 4.c. of Append ix A (Guidelines for Nest oratiOn and/or 
ReJllan·men/ of Giant Garter Snake 1/abitat) of tl1e Progrommmic Formal 
ConsultaTion for US. Army Corps o.f Engineers 404 Permilfed ProjecTs wuh 
Relative~\' Small EifeciS on the Gum/ Garu:r Snake within Bulle, Colusa, Glenn, 
Frt>sno. Merced, Sacramento. San Joaquin, Solano, Sumislous, Sutter and Yolo 
Coumics. California. 

2 

[n order to ensure that all areas disturbed. as a result of construction activities, have 
successfully established post·project appropriate vegetation quality, a qualified 
biologist shall document the species composition and percent cover of an appropriate 
representative portion of each separate location disturbed during const• uction, in a 
'egetation restoration monitoring report. The Service and the CDFG may require 
rcmedaal actions to restore vegetation on these sites in the event that these areas do 
not contain 80% cover, as documen ted no later than June I, 2008. The monitoring 
repon sha ll be sent to Ms. Jennifer Hobbs o f the Sacramento Fish and Wild life 
Office address above, and Mr. Todd Gardner of the CDFG- J\orth Central Region, 
at I 701 Nimbus Rd., Sui te A. Rancho Cordova, CA 956 70. 

The other ponio11s of the project description, species baseline, effects analysis. conclusion, 
reasonable and prudent measures, and consetvation recommendations in the June I, 2007, 
biologic:a l op inion remain tl1 ~o: same. 

This concludes formal consultation w ith the Corps on the amended Natomas Cross Canal South 
Levee Phase 1 !J11provements Project. As provided in 50 CFR §402.16, re-ini ti ation of formal 
consultation is required where discretionary Federal agency involvement or contro l over the 
action has been maintained (or is authorized by law) and if: (I) the amount or extent of 
incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modi lied in a manner that causes an effect to tlle listed 
species or critical habitat that was not considered in this opinion; or (4) a new species is listed or 
critical habitat designated that mav be affected bv the action. In instances w here the amount or 

~ J J 

extent of incidental take is exceeded, any operations causing such take must cease pending re
in itiation. 



11r. E. Scoll Clark 3 

Please contact Jennifer Hobbs, or Holly Herod, Chief, Sacramento Valley Branch, of my staff at 
(9! 6) 414-6600, if you have questions regarding this amendment to the biological opinion for the 
Natomas Cross Canal South Levee Phase 1 Improvements Project. 

Sincere ly, 

( Kenneth Sanchez 
<'r 0""\.Acting Field Supervisor 

cc: 
Liz Holland. Sacramento District, Corps of Engineers, Sacramento, California 
Todd Gardner, California Department of Fish and Game, Sacramento. California 
Anne King, EDAW, Sacramento, California 
John Basset, SAFCA, Sacramento, California 



United States Department of the Interior 

In reply refer to: 

1-1-07-F-0207 

, Mr. E. S~ott Clark 
Chief, Planning Office 
Army Corps of Engineers 
1325 J Street 
Sacramento, California 95814 

FISH AND WILDLIFE SERVICE 
Sacramento Fish and Wildlife Office 
2800 Cottage Way, Room W-2605 
Sacramento, California 95825-1846 

JUN ·1 ~O_Ql 

Subject: Formal Consultation for the Natomas Cross Canal South Levee Phase 1 
Improvements Project in Sutter County, California 

Dear Mr. Clark: 

This is in response to the U.S. Army Corps of Engineers' (Corps) request for formal.consultation 
with the U.S. Fish and Wildlife Service (Service) on the proposed Natomas Cross Canal (NCC) 
South Levee Phase 1 Improvements Project in Sutter County, California. Your May 22, 2007, 
request was received in our office on May 22, 2007. This document represents the Service's 
biological opinion on the effects of the action on the federally-threatened giant garter snake 
(Thamnophis gigas), in accordance with section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et seq.) (Act). 

The Service has determined that the project is not likely to adversely affect the valley elderberry 
longhorn beetle (Desmocerus californicus dimorphus) based on the following avoidance 
measures. One elderberry shrub is located within 100 feet of construction work, but more than 
20 feet away. Worker awareness training will be presented to workers prior to beginning 
construction. Additionally, the shrub shall be fenced 20 feet from the dripline and no 
insecticides, herbicides, fertilizers, or other chemicals will be used within 100 feet ofthe 
elderberry shrub. 

The Service has determined that the proposed project is likely to adversely affect the giant garter 
snake. The proposed project site provides potential giant garter snake habitat. Because of the 
presence of on-site suitable habitat, and the proximity of recorded observations of the giant garter 
snake (i.e., 13 California Department ofFish and Game locality records ofthe giant garter snake 
are reported within five miles of the proposed project site), the Service believes that the giant 
garter snake is reasonably certain to occur within the proposed project's action area and, 
therefore, the proposed project is likely to adversely affect the giant garter snake through 

TAKE PRICE~il::J ~ 
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temporary loss of habitat. Critical habitat has not been proposed for the giant garter snake; 
therefore, none will be adversely affected. 

The findings and recommendations in this consultation are based on: (1) a February 27, 2007, 
letter from Sacramento Area Flood Control Agency (SAFCA) regarding technical assistance 
from the Service; (2) your May 22, 2007, letter initiating consultation and accompanying 
information; (3) e-mails on May 21, and May 22,2007 from Anne King ofEDAW providing an 
updated description of project acres; and (4) other information available to the Service. 

BIOLOGICAL OPINION 

Description of the Proposed Action 

2 

The project site for the proposed NCC Phase 1 Improvements consists of the westernmost 9,700 
feet of the NCC south levee, the 500 feet of the Sacramento River east levee just south of the 
NCC, and adjacent land in the Sutter County portion ofthe Natomas basin, northwest of the City 
of Sacramento. For engineering purposes, the project levee segment included in the NCC Phase 1 
Improvements is divided into two reaches. 

This phase was identified for the initial phase of construction because a boil was identified along 
this section of levee during the January through April 2006 elevated river stages. In addition, 
because of its proximity to the Fremont Weir, a levee failure at this location would allow 
uncontrolled flooding of the entire Natomas Basin, which is occupied by over 83,000 residents 
and $10 billion in damageable property as well as preserves for giant garter snake and 
Swains on's hawk. This area is presently vulnerable to flooding in a less than 1 00-year flood 
event. Uncontrolled flooding of the Natomas Basin in a flood exceeding a 100-year event could 
result in $7 billion in damage and effects to listed species and their habitats. The specific project 
objectives are to address through-seepage and underseepage potential in the westernmost 9,700 
feet of the NCC, and initiate the first phase of improvements in 2007, before the start of the next 
flood season. 

The proposed project would involve constructing a cutoff wall through the levee crown in both 
reaches. The cutoff wall would overlap the Sacramento River east levee by about 500 feet. 
Potential to construct a waterside cutoff wall was also evaluated, but rejected as infeasible 
because of increased environmental impacts and cost. 

The "project site" for the NCC Phase 1 Improvements project would be limited to an area of 
temporary ground surface disturbance that includes: the upper 10 feet ofthe waterside slope of 
the· NCC south levee in Reaches 1 and 2, except for two areas in Reach 2 where excavation 
would extend farther down the slope (see "Levee Crown Degrading" section below); the levee 
crown area; the landside levee slope; the maintenance corridor along the landside levee toe; and 
maintained areas between the toe corridor and adjacent land uses that would be used for 
construction staging and temporary stockpiling. In Reach 1 and the western end of Reach 2, it 
would also be necessary to extend approximately 10 feet into the adjacent rice fields to provide 
the required corridor for equipment passage and construction activities. A berm would be 



Mr. E. Scott Clark 

constructed to allow the remainder of the field to be planted with rice. Along the Sacramento 
River east levee, the work will occur in the area along and adjacent to the roadway; the landside 
slope, down to about the level of the existing landside bench; and an area approximately 1 0 feet 
wide in the adjacent rice field. Specific construction activities are described below. 

Clearing and Grubbing/Stripping 

3 

Preparation for degrading the upper 6-8 feet of the levee crown would entail using scrapers (or 
other suitable equipment depending on the slope) to clear and grub/strip the surface to a depth of 
2 inches to remove low-growing vegetation, loose stone and surface soils. This material would be 
hauled off-site. The top 4 inches of aggregate base from the top-of-levee patrol road would be 
removed and stockpiled for later reuse. The Garden Highway pavement would be removed and 
the material disposed of offsite. 

Levee Crown Degrading 
The upper approximately 1/3 of the levee (6-8 feet) would be degraded by scrapers and a 
bulldozer. Two areas within Reach 2, with a total length of approximately 600 feet, would be 
excavated to a lower elevation on the waterside slope of the levee to repair slip failures that 
occurred in 2006. This over-excavation would not extend into the NCC channel below the 
ordinary high water mark. Some of the material that is removed may be suitable for later use in 
reconstructing the levee crown, as described in the next section. The excess material would be 
temporarily stockpiled along the landslide levee toe and removed during demobilization/cleanup 
if not used during Phase 1 construction. 

CutoffWall Construction 
The cutoff wall would be constructed to a depth of appr.oximately 70 to 80 feet. Conventional 
slurry cutoff walls are typically constructed using an excavator with a long-reach boom capable 
of digging a trench to a maximum depth of approximately 80 feet. Bentonite and water slurry 
will be placed in the trench during excavation to prevent caving until the soil-cement-bentonite 
backfill material is mixed and placed in the trench. To make the backfill, select soil is mixed with 
cement and bentonite clay to achieve the required cutoff wall strength and permeability. 

This material is then backfilled into the trench. A portion of the material removed during 
excavation of the cutoff wall trench may be suitable for this use. Where the excavated material is 
unsuitable for this use, it will be mixed with select import to meet requirements, or replaced 
entirely with import material from the borrow site. 

Cutoff wall construction requires temporary establishment of an on-site slurry batch plant that 
would occupy about 1 to 2 acres. The plant would be moved periodically during the construction 
process due to limitations on the distance that the slurry material can be pumped, but it will 
always be within the designated staging/stockpiling area. The batch plant site would likely 
contain tanks for water storage, bulk bag supplies of bentonite, bentonite and cement storage 
silos, a cyclone mixer, pumps, and two generators that meet air quality requirements. The site 
would also accommodate slurry tanks to store the blended slurries temporarily until they are 
pumped to the work sites. Slurry ingredients would be mixed with water at the batch plant and 
the mixture would be pumped from the tanlcs through pipes to the cutoff wall construction work 
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sites. The batch plant would produce two different slurry mixes, one for trench stabilization and 
one for the soil backfill mix. Therefore, two slurry pipes or hoses, typically 4- or 6-inch high
density polyethelene pipes, would be laid on the ground and would extend to all work sites. An 
additional pipe may be used to supply water to the work sites. 

Levee Crown Reconstruction and Finish Grading 
Levee reconstruction would be required to restore the degraded levee to its pre-construction 
height. Material would be imported from a borrow site (see below for more information) and 
mixed with degraded levee crown material, as required, to complete the levee reconstruction . 

4 

. Two motor graders would shape the levee to its finished grade as sheepsfoot compactors compact 
the material. Following levee reconstruction, 2 inches of new road surfacing material would be 
delivered to the project site and compacted on top of approximately 4 inches of previously 
salvaged aggregate base material from the levee crown to reconstruct the levee patrol road 
(located on top ofthe levee). 

Demobilization/Cleanup 
Cutoff wall construction would result in the generation of excess trench spoil material, which 
would require disposal off-site in an authorized landfill or through a concrete recycler. Following 
the completion of construction activities, all disturbed areas (e.g., batch plant site and 
staging/stockpiling areas) would be restored to preconstruction conditions, and the levee slopes 
and any previously vegetated areas disturbed during construction would be seeded with a grass 
mix. This phase would also entail general cleanup and disposal of unused and waste materials. 
All construction equipment would be loaded onto trailers and taken off-site. 

Borrow Site 
The RD 1001 borrow site is generally surrounded by agricultural land, including several active 
rice fields but consisting primarily of upland agricultural crops and fallow fields. The site is 
bordered on the west side by the East Side Canal, and Markham Ravine borders the north side of 
the western portion of the site. 

Borrow excavation for the NCC Phase 1 Improvements would be limited to the western portion 
of the site, west of the railroad tracks. This area has been previously excavated and graded and is 
primarily covered with ruderal upland vegetation, similar to that described above. Several 
patches of woodland vegetation (cottonwoods and willows) are present in low-lying areas where 
borrow material has been previously removed. Borrow extraction for the NCC Phase 1 
Improvements would be limited to areas at least 200 feet away from aquatic habitat suitable for 
giant garter snake (i.e., East Side Canal and Markham Ravine). The eastern portion of the site has 
been used for rice cultivation, but had been very recently disced, including the field boundaries 
and berms that formerly separated the individual checks at the time of the most recent field 
survey (April2007). No borrow would be excavated from this area. 

In the event that the borrow site from RD 1001 is not available for use for the NCC Phase 1 
Improvements project, the borrow would come from either the spoil from Natomas Basin 
Conservancy preserve which is being re-worked or a commercially available borrow source. 
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Project Schedule 
Project construction would begin in late June 2007. The construction contract will contain a 
milestone date of October 1, 2007, for completion of the wall and restoration of the site to its pre
project condition (including removal of temporary stockpiles and reconstruction of the levee 
patrol road). Minor remaining demobilization/ cleanup activities and punch list item resolution 
(unrelated to levee reconstruction) would occur between October 1 and November 30. Core 
drilling of the cutoff wall, to verify that the contractor met the design parameters, will likely 
continue through December. The anticipated construction labor force would consist of 45-55 
people working on two headings simultaneously, working 10-14 hour shifts, 6 days per week. A 
smaller crew would perform maintenance activities on Sundays. Given the time constraints for 
the available work window, the Contractor may choose to work 24 hours per day. 

Conservation Measures 

The following measures will be implemented to avoid the potential for adverse effects to valley 
elderberry longhorn beetle and avoid and minimize adverse effects to the giant garter snake 
potentially resulting from implementation ofNCC Phase 1 Improvements. These measures have 
been incorporated into construction specifications. 

Valley Elderberry Longhorn Beetle 

1. A worker awareness training program for construction personnel will be conducted by a 
qualified biologist prior to the commencement of construction activities. The program 
will inform all construction personnel about the life history and status of the beetle, the 
need to avoid damaging the elderberry plants, and the possible penalties for not 
complying with these requirements. Written documentation of the training will be 
submitted to the Service within 30 days ofthe completion of training. 

2. The elderberry shrub on the project site will be incorporated into a fenced avoidance area, 
and the fencing will be placed at least 20 feet from the drip line of the shrub. 

3. No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle or its 
host plant will be used within 100 feet ofthe elderberry shrub. Dirt roadways and 
disturbedareas within 100 feet of the elderberry shrub will be watered at least twice a day 
to minimize dust emissions. 

Giant Garter Snake 

1. A portion of the northern and western ends (approximately 1 0 feet wide) of the 
westernmost rice field south of the NCC levee will be dewatered for at least 25 days prior 
to use of the area for staging/stockpiling during construction. 

2. Ground-disturbing activity will not commence prior to May 1, and all project construction 
will be completed by October 1. 
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3. A worker awareness training program for construction personnel will be conducted by a 
qualified biologist before construction activities begin. The program will inform all 
construction personnel about the life history and status of the giant garter snake, the need 
to avoid damaging suitable habitat and giant garter snake mortality, and the possible 
penalties for not complying with these requirements. Written documentation of the 
training will be submitted to the Service and California Department of Fish and Game 
(DFG) within 30 days of the completion oftraining. 

4. Before the beginning of construction activities, high-visibility fencing will be erected to 
protect areas of aquatic habitat from encroachment. These areas will be avoided by all 
construction personnel. The fencing will be inspected before the start of each work day 
and will be maintained until all construction activities are completed. 
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5. Within 24 hours prior to the commencement of ground-disturbing activities, the project 
site will be surveyed for giant garter snakes by a qualified biologist. The biologist will 
provide the Service with written documentation of the monitoring efforts with 48 hours 
after the survey is completed. The project area will be re-inspected by the monitoring 
biologist whenever a lapse in construction activity of 2 weeks or greater has occurred. A 
monitoring biologist will be present onsite during initial ground disturbance activities, 
including clearing and grubbing/stripping. The biologist will be available throughout the 
construction period and will conduct a monitoring visit at least once per week to ensure 
avoidance and minimization measures are being properly implemented. 

6. The number of access routes, the number and size of staging areas, and the total area of 
the proposed project activity will be limited to the minimum necessary. Routes and 
boundaries will be clearly marked. Movement of heavy equipment to and from the 
project site will be restricted to established roadways and designated staging areas to 
minimize habitat disturbance. Project-related vehicles will observe a 20-mile-per-hour 
speed limit within construction areas, except on county roads and on State and Federal 
highways. 

7. All snakes encountered will not be harassed, harmed, or killed and will be allowed to 
leave the construction area under their own power. If any snake species is observed 
retreating into an underground burrow within the project limits, no construction will be 
allowed within a 50-foot radius of the burrow. A 50-foot radius non-disturbance buffer 
zone will be established and delineated until the monitoring biologist can make a 
determination that the snake is or is not a giant garter snake. 

8. If the monitoring biologist determines that a giant garter snake has retreated into an 
underground burrow within the project limits, and the area of the burrow cannot be 
avoided by the project, then under the approval, supervision, and direction of the Service 
and the monitoring biologist, the burrow will be excavated to allow personnel with 
appropriate authority and permit to capture and handle the giant garter snake to relocate 
the giant garter snake outside of the project area. 
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9. During construction operations, stockpiling of construction materials, portable 
equipment, vehicles, and supplies will be restricted to the designated construction staging 
areas. To eliminate attracting predators of the giant garter snalce, all foocf-relatedtnis:h 
items, such as wrappers, cans, bottles, and food scraps, will be disposed of in closed 
containers. 

10. After completion of construction activities, any temporary fill and construction debris 
will be removed and, disturbed areas will be restored to pre-project conditions. 

Status of the Species 

Giant Garter Snake 

Listing. The Service published a proposal to list the giant garter snake as an endangered species 
on December 27, 1991 (56 FR 67046). The Service reevaluated the status of the giant garter 
snake before adopting the final rule, which listed as a threatened species on October 20, 1993 (58 
FR 54053). 

Description. The giant garter snake is one of the largest garter snakes species reaching a total 
length of approximately 64 inches (162 centimeters). Females tend to be slightly longer and 
proportionately heavier than males. Generally, the giant garter snakes have a dark dorsal 
background color with pale dorsal and lateral stripes, although coloration and pattern prominence 
are geographically and individually variable (Hansen 1980; Rossman et al. 1996). 

Historical and Current Range. Giant garter snakes formerly occurred throughout the wetlands 
that were extensive and widely distributed in the Sacramento and San Joaquin Valley floors of 
California (Fitch 1940; Hansen and Brode 1980; Rossman and Stewart 1987). The historical 
range of the giant garter snake is thought to have extended from the vicinity of Chico, Butte 
County, southward to Buena Vista Lake, near Bakersfield, in Kern County (Fitch 1940; Fox 
1948; Hansen and Brode 1980; Rossman and Stewart 1987). Early collecting localities of the 
giant garter snake coincide with the distribution of large flood basins, particularly riparian marsh 
or slough habitats and associated tributary streams (Hansen and Brode 1980). Loss ofhabitat due 
to agricultural activities and flood control have extirpated the giant garter snake from the 
southern one third of its range in former wetlands associated with the historic Buena Vista, 
Tulare, and Kern lake beds (Hansen 1980; Hansen and Brode 1980). 

Upon Federal listing in 1993, the Service identified 13 separate populations of giant garter 
snakes, with each population representing a cluster of discrete locality records (Service 1993). 
The 13 populations largely coincide with historical flood basins and tributary streams throughout 
the Central Valley: (1) Butte Basin, (2) Colusa Basin, (3) Sutter Basin, (4) American Basin, (5) 
Yolo Basin/Willow Slough, (6) Yolo Basin/Liberty Farms, (7) Sacramento Basin, (8) Badger 
Creek/Willow Creek, (9) Caldoni Marsh/White Slough, (10) East Stockton--Diverting Canal & 
Duck Creek, (11) North and South Grasslands, (12) Mendota, and (13) Burrel/Lanare. 
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The known range of the giant garter snake has changed little since the time of listing. In 2005, 
giant garter snakes were observed at the City of Chico's wastewater treatment facility, 
approximately ten miles north ()f what was previously believed to be the northernmost extent of 
the species' range (D. Kelly pers. comm. 2006; E. Hansen pers. comm. 2006). The southernmost 
known occurrence is at the Mendota Wildlife Area in Fresno County. 

Essential Habitat Components. Endemic to wetlands in the Sacramento and San Joaquin valleys, 
the giant garter snake inhabits marshes, sloughs, ponds, small lakes, low gradient streams, and 
other waterways and agricultural wetlands, such as irrigation and drainage canals, rice fields and 
the adjacent uplands (Service 1999). Essential habitat components consist of: (1) wetlands with 
adequate water during the giant garter snake's active season (early-spring through mid-fall) to 
provide food and cover; (2) emergent, herbaceous wetland vegetation, such as cattails and 
bulrushes, for escape cover and foraging habitat during the active season; (3) upland habitat with 
grassy banks and openings in waterside vegetation for basking; and ( 4) higher elevation uplands 
for over-wintering habitat with escape cover (vegetation, burrows) and underground refugia 
(crevices and small mammal burrows) (G. Hansen 1988). Giant garter snakes are typically 
absent from larger rivers and other bodies of water that support introduced populations of large, 
predatory fish, and from wetlands with sand, gravel, or rock substrates (G. Hansen 1988; G. 
Hansen and Brode 1980; Rossman and Stewart 1987). Riparian woodlands do not provide 
suitable habitat because of excessive shade, lack ofbasking sites, and absence of prey 
populations (G. Hansen 1988). 

Foraging Ecology. Giant garter snakes are the most aquatic garter snake species and are active 
foragers, feeding primarily on aquatic prey such as fish and amphibians (Fitch 1941). Because 
the giant garter snake's historic prey species are either declining, extirpated, or extinct, the 
predominant food items are now introduced species such as carp (Cyprinus carpio), mosquito
fish (Gambusia affinis), larval and sub-adult bullfrogs (Rana catesbiana), and Pacific chorus 
frogs (Pseudacris regilla) (Fitch 1941; G. Hansen 1988; G. Hansen and Brode 1980, 1993; 
Rossman et al. 1996). 

Reproductive Ecology. The giant garter snake breeding season extends through March and April, 
and females give birth to live young from late July through early September (R. Hansen and 
G. Hansen 1990). Although growth rates are variable, young typically more than double in size 
by one year of age, and sexual maturity averages three years in males and five years for females 
(Service 1993). 

Movements and Habitat Use. The giant garter snake is highly aquatic but also occupies a 
terrestrial niche (Service 1999; Wylie et al. 2003c). The giant garter snake typically inhabits 
small mammal burrows and other soil and/or rock crevices during the colder months of winter 
(i.e., October to April) (G. Hansen and Brode 1993; Wylie et al. 1995; Wylie et al. 2002), and 
also uses burrows as refuge from extreme heat during its active period (Wylie et al. 1997; Wylie 
et al. 2003b ). While individuals usually remain in close proximity to wetland habitats, the 
Biological Resource Division of the U.S. Geological Survey (BRD) has documented giant garter 
snakes using burrows as much as 165 feet (50 meters) away from the marsh edge to escape 
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extreme heat, and as far as 820 feet (250 meters) from the edge of marsh habitat for over
wintering habitat (Wylie et al. 1997). 

In studies of marked giant garter snakes in the Natomas Basin, giant garter snakes moved about 
0.25 to 0.5 miles (OA to 0.8 kilometers) per day (G. Hansen and Brode 1993). Total activity, 
however, varies widely between individuals; individual giant garter snakes have been 
documented to move up to 5 miles (8 kilometers) over a few days in response to dewatering of 
habitat (Wylie et al. 1997) and to use up to more than 8 miles (12.9 kilometers) of linear aquatic 
habitat over the course of a few months, Home range (area of daily activity) averages about 0.1 
mile2 (25 hectares) in both the Natomas Basin and the Colusa National Wildlife Refuge (NWR) 
(Wylie 1998a; Wylie et al. 2002), yet can be as large as 14.5 miles2 (3744 hectares) (Wylie and 
Martin 2004). 
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Rice fields have become important habitat for giant garter snakes, particularly associated canals 
and their banks for both spring and summer active behavior and winter hibernation (E. Hansen 
2004; Wylie 1998a). While within the rice fields, giant garter snakes forage in the shallow water 
for prey, utilizing rice plants and yegetated berms dividing rice checks for shelter and basking 
sites (G. Hansen and Brode 1993). In the Natomas Basin, habitat used consisted almost entirely 
of irrigation ditches and established rice fields (Wylie 1998a; Wylie et al. 2004), while in the 
Colusa NWR, giant garter snakes were regularly found on or near edges of wetlands and ditches 
with vegetative cover (Wylie et al. 2003c). Telemetry studies also indicate that active giant 
garter snakes use uplands extensively, particularly where vegetative cover exceeds 50 percent in 
the area (Wylie 1998a). 

Predators. Giant garter snakes are killed and/or eaten by a variety of predators, including 
raccoons (Procyon lotor), striped skunks (Mephitis mephitis), opossums (Didelphis virginiansa), 
bull frogs (Rana catesbiana), hawks (Buteo sp.), egrets (Casmerodius albus, Egretta thula), river 
otters (Ludra canadensis), and great blue herons (Ardea herodias) (Dickert 2003; Wylie et al. 
2003a; G. Wylie pers. comm. 2006). Many areas supporting giant garter snakes have been 
documented to have abundant predators; however, predation does not seem to be a limiting factor 
in areas that provide abundant cover, high concentrations of prey items, and connectivity to a 
permanent water source (G. Hansen and Brode 1993; Wylie et al. 1995). 

Reasons for Decline and Threats to Survival. The current distribution and abundance ofthe giant 
garter snake is much reduced from former times (Service 1999). Prior to reclamation activities 
beginning in the mid- to late-1800s, about 60 percent of the Sacramento Valley was subject to 
seasonal overflow flooding providing expansive areas of giant garter snake habitat (Hinds 1952). 
Now, less than 10 percent, or approximately 319,000 acres (129,000 hectares), ofthe historic 
4. 5 million acres ( 1. 8 million hectares) of Central Valley wetlands remain (U.S. Department of 
Interior 1994), of which very little provides habitat suitable for the giant garter snake. Loss of 
habitat due to agricultural activities and flood control have extirpated the giant garter snake from 
the southern one-third of its range in former wetlands associated with the historic Buena Vista, 
Tulare, and Kern lakebeds (R. Hansen 1980; G. Hansen and Brode 1980). 
Valley flood wetlands are now subject to cumulative effects ofupstream watershed 
modifications, water storage and diversion projects, as well as urban and agricultural 
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development. The Central Valley Project (CVP), the largest water management system in 
California, created an ecosystem altered to such an extent that remaining wetlands depend on 
highly managed water regimes (U.s~ Department of Interior 1994). Further, theimpiementation 
of CVP has resulted in conversion of native habitats to agriculture, and has facilitated urban 
development through the Central Valley (Service 1999). For instance, residential and 
commercial growth within the Central Valley is consuming an estimated 15,000 acres farmland 
each year (American Farmland Trust 1999), with a projected loss of more than one million acres 
by the year 2040 (USGS 2003). Environmental impacts associated with urbanization include 
loss ofbiodiversity and habitat, alternation of natural fire regimes, fragmentation of habitat from 
road construction, and degradation due to pollutants. Further, encroaching urbanization can 
inhibit rice cultivation (J. Roberts pers. comm. 2006). Rapidly expanding cities within the giant 
garter snake's range include Chico, Yuba City, the Sacramento area, Galt, Stockton, Gustine, and 
Los Banos. 

Ongoing maintenance of aquatic habitats for flood control and agricultural purposes eliminates or 
prevents the establishment of habitat characteristics required by giant garter snakes (G. Hansen 
1988). Such practices can fragment and isolate available habitat, prevent dispersal of giant garter 
snakes among habitat units, and adversely affect the availability of the giant garter snake's food 
items (G. Hansen 1988; Brode and G. Hansen 1992). For example, tilling, grading, harvesting 
and mowing may kill or injure giant garter snakes (Wylie et al. 1997). Biocides applied to 
control aquatic vegetation reduce cover for the giant garter snake and may harm prey species 
(Wylie et al. 1995). Rodent control threatens the giant garter snake's upland aestivation habitat 
(Wylie et al. 1995). Restriction of suitable habitat to water canals bordered by roadways and 
levee tops renders giant garter snakes vulnerable to vehicular mortality (Wylie 
et al. 1997). Rolled erosion control products, which are frequently used as temporary berms to 
control and collect soil eroding from constriction sites, can entangle and kill giant garter snakes 
(Stuart et al. 2001; Barton and Kinkead 2005). Livestock grazing along the edges of water 
sources degrades water quality and can contribute to the elimination and reduction of available 
quality giant garter snake habitat (G. Hansen 1988; E. Hansen, pers. comm., 2006), and giant 
garter snakes have been observed to avoid areas that are grazed (E. Hansen 2003). Fluctuation in 
rice and agricultural production affects stability and availability of habitat (Paquin et al. 2006; 
Wylie and Casazza 2001; Wylie et al. 2003b, 2004). 

Other land use practices also currently threaten the survival of the giant garter snake. 
Recreational activities, such as fishing, may disturb giant garter snakes and disrupt 
thermoregulation and foraging activities (E. Hansen pers. comm., 2006). While large areas of 
seemingly suitable giant garter snake habitat exist in the form of duck clubs and waterfowl 
management areas, water management of these areas typically does not provide the summer 
water needed by the species (Beam and Menges 1997; Dickert 2005; Paquin et al. 2006). 

Nonnative predators, including introduced predatory game fish, bullfrogs, and domestic cats, can 
threaten giant garter snake populations (Dickert 2003; G. Hansen 1986; Service 1993; Wylie et 
al. 1995; Wylie et al. 2003a). Nonnative competitors, such as the introduced water snake 
(Nerodiafasciata) in the American River and associated tributaries near Folsom, may also 
threaten the giant garter snake (Stitt et al. 2005). 
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The disappearance of giant garter snakes from much of the west side of the San Joaquin Valley 
was approximately contemporaneol1s 'A'ith the expansion of subsurface drainage systems in this 
area, providing circumstantial evidence that the resulting contamination of ditches and sloughs 
with drainwater constituents (principally selenium) may have contributed to the demise of giant 
garter snake populations. Dietary uptake is the principle route of toxic exposure to selenium in 
wildlife, including giant garter snakes (Beckon et al. 2003). Many open ditches in the northern 
San Joaquin Valley carry subsurface drainwater with elevated concentrations of selenium, and 
green sunfish (Lepomis cyanellus) have been found to have concentrations of selenium within the 
range of concentrations associated with adverse affects on predator aquatic reptiles (Hopkins 
et al. 2002; Saiki 1998). Studies on the effects of selenium on giant garter snakes suggest that 
giant garter snakes with high selenium loads in their internal organs can transfer potentially toxic 
quantities of selenium to their eggs (Hopkins et al. 2004) and also demonstrate higher rates of 
metabolic activity than uncontaminated giant garter snakes (Hopkins et al. 1999). 

Status with Respect to Recovery. The draft recovery plan for the giant garter snake subdivides its 
range into three proposed recovery units (Service 1999): (1) Sacramento Valley Recovery Unit; 
(2) Mid-Valley Recovery Unit; (3) San Joaquin Valley Recovery Unit; and (4) South Valley 
Recovery Unit. 

The Sacramento Valley Unit at the northern end of the species' range contains sub-populations in 
the Butte Basin, Colusa Basin, and Sutter Basin (Service 1999; Service 2006). Protected giant 
garter snake habitat is located on State refuges and refuges of the Sacramento National Wildlife 
Refuge (NWR) Complex in the Colusa and Sutter Basins. Suitable giant garter snake habitat is 
also found in low gradient streams and along waterways associated with rice farming. This 
northernmost recovery unit is known to support relatively large, stable sub-populations of giant 
garter snakes (Wylie et al. 1995; Wylie et al. 1997; Wylie et al. 2002; Wylie et al. 2003c). 
Habitat corridors connecting subpopulations, however, are either not present or not protected, 
and are threatened by urban encroachment. 

The Mid-Valley Unit includes sub-populations in the American, Yolo, and Delta Basins (Service 
1999; Service 2006). The status of Mid-Valley sub-populations is very uncertain; each is small, 
highly fragmented, and located on isolated patches of limited quality habitat that is increasingly 
threatened by urbanization (E. Hansen 2002, 2004; Service 1993; Wylie et al. 2003b, 2004; 
G. Wylie pers. comm. 2006). The American Basin sub-population, although threatened by urban 
development, receives protection from the Metro Air Park and Natomas Basin Habitat 
Conservation Plans, which share a regional strategy to maintain a viable giant garter snake sub
population in the basin. 

The San Joaquin Valley Unit, which includes sub-populations in the San Joaquin Basin, formerly 
supported large giant garter snake populations, but numbers have severely declined, and recent 
survey efforts indicate numbers are extremely low compared to Sacramento Valley sub
populations (Dickert 2002, 2003; G. Hansen 1988; Sloan 2004; Williams and Wunderlich 2003; 
Wylie 1998). Giant garter snakes currently occur in the northern and central San Joaquin Basin 
within the Grassland Wetlands of Merced County and the Mendota Wildlife Area of Fresno 
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County; however, these sub-populations remain small, fragmented, and unstable, and are 
probably decreasing (Dickert 2003, 2005; G. Wylie pers. comm., 2006). 
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The South Valley Unit included sub-populations in the Tulare Basin, however, agricultural and 
flood control activities are presumed to have extirpated the giant garter snake from the Tulare 
Basin (G. Hansen and Brode 1980; R. Hansen 1980; G. Hansen 1988, 1996). Comprehensive 
surveys for this area are lacking and where habitat remains, the giant garter snake may be present. 

Since 1995, BRD has studied giant garter snake sub-populations at the Sacramento, Delevan, and 
Colusa NWRs and in the Colusa Basin Drain within the Colusa Basin, at Gilsizer Slough within 
the Sutter Basin, at the Badger Creek area of the Cosumnes River Preserve within the Badger 
Creek/Willow Creek area of the Delta Basin, and in the Natomas Basin within the American 
Basin (E. Hansen 2003, 2004; Wylie 1998b, 2003; Wylie et al. 1995; Wylie et al. 2002, 2003c; 
Wylie et al. 2003b, 2004). These areas contain the largest extant giant garter snake sub
populations. Outside of protected areas, however, giant garter snakes are still subject to all 
threats identified in the final rule. The other sub-populations are distributed discontinuously in 
small, isolated patches, and are vulnerable to extirpation by stochastic environmental, 
demographic, and genetic processes (Goodman 1987). 

The draft recovery criteria require multiple, stable sub-populations within each of the three 
recovery units, with sub-populations well-connected by corridors of suitable habitat. This entails 
that corridors of suitable habitat between existing giant garter snake sub-populations be 
maintained or created to enhance sub-population interchange to offset threats to the species 
(Service 1999). Currently, only the Sacramento Valley Recovery Unit is known to support 
relatively large, stable giant garter snake populations. Habitat corridors connecting sub
populations, even in the Sacramento Valley Recovery Unit, are either not present or not 
protected. Overall, the future availability of habitat in the form of canals, ditches, and flooded 
fields are subject to market-driven crop choices, agricultural practices, and urban development, 
and are, thus, uncertain and unpredictable. 

Environmental Baseline 

American Basin. The proposed project is located within the American Basin giant garter snake 
population, in the Mid Valley Recovery Unit (Service 1999). Seventy-nine CNDDB (2007) 
records are known from the American Basin. These records include the Natomas Basin, Gilsizer 
Slough, the Middle-American Basin just north of the Natomas Cross Canal, Rio Oso and 
associated tributaries, as well as other locations within the Basin. 

Within the greater American Basin, the Natomas Basin is bounded on the west by the 
Sacramento River levee, on the north by the Natomas Cross Canal (NCC), on the east by the 
Natomas East Main Drainage Canal (NEMDC), and on the south by the American River levee. 
The Natomas Basin Habitat Conservation Plan (NBHCP) applies to the 53,537-acre (21,666-
hectare) area interior to the toes of the levees surrounding the Natomas Basin, located in the 
northern portion of Sacramento County and the southern portion of Sutter County. As of June 
2003, the Natomas Basin supported approximately 24,567 acres (9,942 hectares) of giant garter 
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snake habitat. Of that, approximately 96 acres (39 hectares) are ponds and seasonally wet areas, 
22,693 acres (9,184hectare~) are rice field~, and 1,778 acres (720 hectares) are canals. 

BRD conducted giant garter snake studies in the Natomas Basin, including areas owned and 
managed by The Natomas Basin Conservancy (TNBC) (Wylie 1998a; Wylieet al. 2000; 
Wylie et al. 2003b, 2004). Eric Hansen is now over-seeing these surveys (Jones and Stokes 
2005). Surveys have established the presence of giant garter snakes throughout the Basin, 
including nearly all the TNBC properties with suitable habitat for the giant garter snalce. 
TNBC's marsh and rice land preserves are being managed with the goal to maintain viable sub
populations of the giant garter snalce and the NBHCP's other wetland dependent species. 
Density estimates in the N atomas Basin range from 6 to 64 giant garter snakes per mile ( 4 to 40 
giant garter snalces per kilometer) depending on the trapping location (Wylie et al. 2004). Wylie 
et al. (2003b) suggest that TNBC properties have the potential to provide habitat to sustain giant 
garter snake populations in the Natomas Basin. They propose that development of giant garter 
snalce habitat on TNBC lands should proceed as quickly as practical. In the Sacramento Valley, 
water is being purchased from rice growers and exported to the south. Fallowing of land appears 
to reduce or eliminate giant garter snalce capture success in adjacent canals (Wylie et al. 2004). 
If land fallowed by water sales increases in the Basin, the habitat managed by TNBC becomes all 
the more important for protecting giant garter snalce sub-populations (Wylie et al. 2004). Also, 
development projects in the southern end of the Natomas Basin will eliminate local giant garter 
snalce sub-populations, particularly when there is no avenue of escape from construction activity 
(Wylie et al. 2003b). 

Biologists funded by the Sacramento Area Flood Control Agency are conducting population 
dynamics studies in the Middle-American Basin, which lies north of the NCC (Hansen 2003, 
2004); the Natomas Basin lies to the south of the NCC. Most giant garter snakes in the Middle
American Basin occur near the NCC and Main Canal where more rice and aquatic habitat is 
available. However, no giant garter snalces have been found to move within or across the NCC 
itself, suggesting that giant garter snalces are not moving between the middle-American Basin 
and the Natomas Basin. If the NCC represents a barrier to movement within the greater 
American Basin, then giant garter snakes may be present in two separate and genetically isolated 
sub-populations, requiring separate conservation and management. This type of genetic 
differentiation is known in giant garter snakes as revealed by regional subdivision in 
mitochondrial DNA haplotypes (Paquin et al. 2006). 

BRD has conducted studies at Gilsizer Slough, surrounding lands, and associated irrigation 
canals (Wylie et al. 1995; Wylie et al. 1997). Giant garter snakes were shown to use canal, 
marsh, and rice habitat (Wylie et al. 1995; Wylie et al. 1997). Giant garter snakes were 
particularly associated with irrigated canals that had thickly vegetated slopes. Fifty-five percent 
oftelemetered giant garter snakes used rice fields at some time (Wylie et al. 1997). Because of 
few recaptures and no clearly defined capture/recapture events, estimation of total numbers of 
giant garter snakes in the Gilsizer area was not possible; however, BRD speculates that numbers 
may be in the hundreds. Much of the Gilsizer Slough area is protected by the State. Also, 162 
acres (66 hectares) of the Slough is protected as a result of mitigation for the Wild Goose Gas 
Pipeline and State Route 70-Algodon Road Interchange projects. 
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According to the CNDDB (2007), the nearest giant garter snake record to the proposed project 
site is within 0.6 mile (0.9 kilometer) from the proposed project footprint. Giant garter snakes 
have been documented to move up to 5 miles csklfometers) over a -:few days in response to 
dewatering of habitat (Wylie eta!. 1997) and to use up to more than 8 miles (12.9 kilometers) of 
linear aquatic habitat over the course of a few months (Wylie and Martin 2004). The action area 
contains habitat components that can be used by the giant garter snake for feeding, resting, 
mating, and other essential behaviors, as well as for movement corridors. Because of the biology 
and ecology of the giant garter snake, the presence of suitable habitat within the proposed project, 
and observations of the species, the Service has determined that the giant garter snake is 
reasonably certain to occur within the action area. 

Factors Affecting the Giant garter snake within the Action Area 

The overall status of the giant garter snake has not improved since its listing. The American 
Basin is one of the larger and more protected giant garter snake sub-populations. Nonetheless, 
this sub-population is subject to the effects of a number of projects. Numerous development 
projects have been constructed in or near giant garter snake habitat in this rapidly urbanizing 
area. American Basin giant garter snakes are highly vulnerable to secondary effects of 
urbanization, such as increased predation by house cats, water pollution in the form of urban run
off, and increased vehicular mortality. Most documented localities have been adversely impacted 
by development, including freeway construction, flood control projects, and development (Wylie 
et al. 2004). Several former localities are known to have been lost and/or depleted to the extent 
that continued viability is in question (Brode and Hansen 1992). The scarcity of remaining 
suitable habitat, flooding, stochastic processes, and continued threats of habitat loss pose a severe 
threat to this sub-population (Goodman 1987). 

A number of State, local, private, and unrelated Federal actions have occurred within the action 
area and adjacent region affecting the environmental baseline of the species. Some of these 
projects have been subject to prior section 7 consultation. These actions have resulted in both 
direct and indirect effects to giant garter snake habitat within the region. Projects affecting the 
environment in and around the action area include bridge replacements over the NEMDC and 
Steelhead Creek at Main A venue, the Lower Dry Creek and Robia Creek Levee Improvement 
project, the Lower Northwest Interceptor project, and the North Natomas Comprehensive 
Drainage project. In the past eight years, the Service has authorized take resulting in the 
permanent loss ofmore than 36 acres (15 hectares) of aquatic and 150 acres (61 hectares) of 
upland giant garter snake habitat, as well as temporary alteration of over 55 acres (22 hectares) of 
aquatic and 130 acres (53 hectares) of upland giant garter snake habitat in the greater American 
Basin. 

Several flood control programs are completed within and around the action area, within the 
Natomas Basin and within the range of the species. Completed projects include the Natomas 
Area Flood Control project that provided flood protection necessary for development in the 
Natomas Basin. 
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In addition to agricultural, flood control, and maintenance activities, other activities have 
occ_urredin the Basin that likely(lff~ctt;:d tht;: g_iant garter snake and did not receive i11cidental take 
authorization. For example, over the last three to four years, approximately 75 acres (30 
hectares) of suitable giant garter snake seasonal wetland habitat were altered and/or degraded on 
lands owned by the Sacramento International Airport. This is a significant percentage of the 
remaining natural wetlands in the Basin. The Service is working with the Airport to resolve 
these unauthorized activities. 

On-going development within the Natomas Basin also affects the giant garter snake and its 
habitat. In February of 2002, the Service issued an incidental take permit (ITP) to the Metro Air 
Park Property Owners Association (MAPPOA) for development activities associated with the 
implementation of the Metro Air Park Habitat Conservation Plan (MAPHCP). On June 27, 
2003, the Service issued ITPs to the City of Sacramento, Sutter County, and TNBC for activities 
associated with the implementation of the Final NBHCP (City of Sacramento et al. 2003). 
TNBC is the plan operator responsible for acquiring and managing habitat mitigation lands for 
the MAPHCP and NBHCP. The MAPHCP and NBHCP permits authorized the development of 
17,500 acres (7,082 hectares) efland in the Natomas Basin; ofthis, approximately 8,512 acres 
(3,445 hectares) is suitable giant garter snake habitat (e.g., ponds, canals, and rice fields) (Service 
2003). A key component ofthe MAPHCP and NBHCP's conservation strategy is the acquisition 
of0.5 acre (0.2 hectare) ofhabitat mitigation lands for every acre efland developed. A total of 
75 percent of the mitigation lands will be suitable for the giant garter snake, with 50 percent in 
rice fields and 25 percent in managed marsh. Once the MAPHCP and NBHCP have been built 
out, approximately 6,562 acres (2,656 hectares) of habitat will have been acquired for the giant 
garter snake, including 4,375 acres (1,771 hectares) ofrice fields and 2,187.5 acres (521 hectares) 
of managed marsh. As of January 21, 2004, the City of Sacramento had issued urban 
development permits for the development of 5,440 acres (2,202 hectares) in the NBHCP permit 
area; Sutter County had not issued any urban development permits in the NBHCP permit area. In 
September of2003, MAPPOA conducted mass grading on 800 acres (324 hectares) ofthe Metro 
Air Park .site to prepare the site for development. Of the disturbed area, 190.4 acres (77 hectares) 
will be immediately developed; the remaining area will revert to agricultural use until it is 
eventually developed. As of January 21, 2004, TNBC had acquired 3,415 acres (1,382 hectares) 
of lands to mitigate the impacts of these HCPs. 

Effects of the Proposed Action 

Construction activities associated with the proposed project are likely to adversely affect the 
giant garter snake. The proposed project would result in the temporary loss of upland and 
aquatic giant garter snake habitat. About 27.3 acres of giant garter snake upland habitat would be 
temporarily affected during degradation of the levee, construction of the cutoffwall, and 
staging/stockpiling and about 0.5 acre of aquatic habitat would be temporarily affected due to 
using an small portion of an adjacent rice field for staging/stockpiling. 

Construction activities that occur within upland habitat for the giant garter snake may harm, 
harass, injure, or kill giant garter snakes. The Service requests that all construction activities 
within 200 feet of suitable aquatic habitat for the giant garter snake take place between May 1 
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and October 1. This is the active period for the giant garter snake and direct mortality is reduced 
because gia11t garter snakes are exp_ected to actively moye andavoid danger. Construction 
activities that extend beyond October 1 may adversely affect the giant garter snake by limiting 
the giant garter snake's ability to find and utilize suitable upland habitat for winter hibernation, 
and by exposing giant garter snakes to increased risks of injury and mortality from predation, 
exposure, entombment, vehicular traffic, and construction equipment as the giant garter snakes 
may be forced to disperse through and/or around the construction site in response to habitat 
changes and seasonal indicators. Dewatering of rice fields and ditches could directly affect the 
giant garter snake through the loss of reproductive, basking, and foraging habitat. Furthermore, 
construction activities, including excavation and movement of large equipment, will remove 
vegetation cover and basking sites, fill or crush burrows or crevices, and decrease the prey base, 
and may result in the direct disturbance, displacement, injury, and/or mortality of giant garter 
snakes. Earthwork activities, earth surface modifications, and the staging of equipment and 
vehicles will also temporarily disturb upland habitat and/or obstruct giant garter snake 
movement. Giant garter snakes may be killed or injured by construction equipment or other 
vehicles accessing the project site. 

Restoration and re-vegetation of the 27.3 acres of upland habitat and resumption of rice farming 
of the 0.5 acre of aquatic habitat temporarily affected would minimize adverse effects resulting 
from the proposed project. In addition, monitoring biologists, worker awareness training, and 
construction during a single active season (May 1 to October 1, 2007) will minimize adverse 
effects to giant garter snakes resulting from construction activities. 

Indirect effects are caused by or result from the proposed action, are later in time, and are 
reasonably certain to occur. Indirect effects may occur outside of the area directly affected by the 
action. Indirect effects to the giant garter snake relative to the proposed project include the 
temporary displacement and reduction of aquatic prey due to construction activities as well as 
from increased sedimentation, oils, and other hazardous materials from access roads and staging 
areas which could wash into drainages. Disturbance from construction activities may also cause 
giant garter snakes to move into or across areas of unsuitable habitat where they may be prone to 
higher rates of mortality from vehicles and predation. 

Cumulative Effects 

Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed project are not considered in this section, 
because they require separate consultation pursuant to section 7 of the Act. An undetermined 
number of future land use conversions and routine agricultural practices are not subject to 
Federal authorization or funding and may alter the habitat or increase incidental take of the giant 
garter snake, and are, therefore, cumulative to the proposed project. 

As this project has temporary effects to giant garter snakes and their habitat and restoration of the 
site is being conducted by the Corps and SAFCA it will not impact either the MAPHCP or 
NBHCP. 
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The Service is aware of other projects currently under review by the State, county, and local 
authorities where biological surveys have documentedthe occurrence offederally-listedspecies 
in Sacramento County. These projects include such actions as urban expansion, water transfer 
projects that may not have a Federal nexus, and continued agricultural development. The 
cumulative effects of these known actions pose a significant threat to the eventual recovery of the 
giant garter snake. Additionally, an undetermined number of future land use conversions and 
routirie agricultural practices are not subject to Federal permitting processes and may alter the 
habitat or increase incidental take of giant garter snakes, and are, therefore, cumulative to the 
proposed project. These additional cumulative effects include: (1) diversion of water that may 
degrade habitat; (2) use of burrow fumigants on levees and other potential upland refugia; (3) 
human intrusion into habitat and/or an increased potential for vandalism; and (4) rip-rapping or 
lining of canals and stream banks. 

Conclusion 

After reviewing the current status of the giant garter snake, the environmental baselines for the 
action area, the effects of the proposed project, proposed conservation measures, and the 
cumulative effects, the Service has determined that the project, as described in this biological 
opinion, is not likely to jeopardize the continued existence of the giant garter snake. Critical 
habitat has not been proposed for the giant garter snake; therefore, none will be adversely 
modified or destroyed. 

INCIDENTAL TAKE STATEMENT 

Section 9(a)(l) of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the 
take of endangered and threatened fish and wildlife species without special exemption. Take is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct. Harass is defined by the Service as an intentional or negligent act 
or omission which creates the likelihood of injury to a listed species by annoying it to such an 
extent as to significantly disrupt normal behavioral patterns which include, but are not limited to, 
breeding, feeding, or sheltering. Harm is defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by impairing 
behavioral patterns including breeding, feeding, or sheltering. Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. 
Under the terms of section 7 (b)( 4) and section 7 ( o )(2), take that is incidental to and not intended 
as part of the agency action is not considered to be prohibited take under the Act provided that 
such take is in compliance with this Incidental Take Statement. 

The measures described below are non-discretionary, and must be implemented by the Corps so 
that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate, in order for the exemption in section 7(o)(2) to apply. The Corps has a continuing 
duty to regulate the activity covered by this incidental take statement. If the Corps (1) fails to 
require the applicant to adhere to the terms and conditions of the incidental take statement 
through ep.forceable terms that are added to the permit or grant document, and/or (2) fails to 
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retain oversight to ensure compliance with these terms and conditions, the protective coverage of 
section 7 ( o )(2)may lapse. 

Amount or Extent of Take 

The Service anticipates that incidental take of the giant garter snake will be difficult to detect or 
quantify for the following reasons: giant garter snakes are cryptically colored, secretive, and 
known to be sensitive to human activities. Giant garter snakes may avoid detection by retreating 
to burrows, soil crevices, vegetation, or other cover. Individual giant garter snakes are difficult 
to detect unless they are observ'ed, undisturbed, at a distance. Most close-range observations 
represent chance encounters that are difficult to predict. It is not possible to make an accurate 
estimate of the number of giant garter snakes that will be harassed, harmed, injured, or killed 
during construction activities, In instances when take is difficult to detect, the Service may 
estimate take in numbers of individuals per acre of habitat lost or degraded as a result of the 
action. Therefore, the Service anticipates that all giant garter snakes inhabiting 27.3 acres of 
upland and 0.5 acre of aquatic habitat may be subject to take in the form of harm or harassment 
due to the loss and destruction of habitat as a result of the proposed project. 

Effect of the Take 

The Service has determined that this level of anticipated take is not likely to result in jeopardy to 
the giant garter snake. Critical habitat has not been proposed for the giant garter snake; therefore, 
none will be affected. 

Reasonable and Prudent Measures 

The Service has determined that the following reasonable and prudent measures are necessary 
and appropriate to minimize the effects of the proposed project on the giant garter snake. 

1. Take in the form of harassment and/or harm of the giant garter snake during construction 
activities and associated with implementing the project shall be minimized. 

2. The temporary loss and degradation of giant garter snake habitat shall be confined to the 
proposed project site, and minimized and restored to the greatest extent practicable. 

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the Act, the Corps must ensure 
compliance with the following terms and conditions, which implement the reasonable and 
prudent measures described above. These terms and conditions are nondiscretionary. 
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1. The following terms and conditions implement reasonable and prudent measure number 
one{1): 

a. The project proponents shall minimize the potential for harm or harassment of the 
giant garter snake resulting from project-related activities by implementation of 
the conservation measures as described on pages 11 and 12 of the Corps' 
Biological Assessment and appearing in the project description and conservation 
measures (pages 2 to 7) of this biological opinion. 

b. The Corps shall include a copy of this biological opinion within its solicitations 
for design and construction of the proposed project making the primary contractor 
responsible for implementing all requirements and obligations included within the 

· biological opinion, and to educate and inform all other contractors involved in the 
project as to the requirements of the biological opinion. 

c. At least 15 calendar days prior to initiating construction activities, the project 
proponents shall submit the names and curriculum vitae of the biological 
monitor( s) for the proposed project. 

d. Construction activity within giant garter snake habitat shall be conducted between 
May 1 and October 1. This is the active period for the giant garter snake and 
direct mortality is lessened, because giant garter snakes are expected to actively 
move and avoid danger. 

e. The project proponents shall implement Best Management Practices (BMPs) to 
prevent sediment from entering areas containing giant garter snake habitat, 
including, but not limited to, silt fencing, temporary berms, no cleaning of 
equipment in or near giant garter snake habitat, installation of vegetative strips, 
and temporary sediment disposal. 

f. Runoff from dust control and oil and other chemicals used in other construction 
activities shall be retained in the construction site and prevented from flowing into 
areas containing giant garter snake habitat. The runoff shall be retained in the 
construction areas by creating small earthen berms, installing silt fences or hay
bale dikes, or implementing other measures on the construction site to prevent 
runoff from entering the habitat ofthe giant garter snake. 

g. Project-related vehicles shall observe a 20-mile-per-hour speed limit within 
construction areas, except on County roads and State and Federal highways. This 
is particularly important during periods when the giant garter snake may be 
sunning or moving on roadways. 

h. To avoid attracting giant garter snake predators, all food-related trash items, such 
as wrappers, cans, bottles, and food scraps, must be disposed of in closed 
containers and removed at least once a day from the entire project site. 



Mr. E. Scott Clark 20 

1. Within 24-hours prior to the commencement of construction activities, the site 
shall be inspected by a Service-approved biologist. The biologist willprovide the 
Service with a written report that adequately documents the monitoring efforts 
within 24-hours of commencement of construction activities. The monitoring 
biologist shall have the authority to stop construction activities if a giant garter 
snake is encountered during construction until appropriate corrective measures 
have been completed or until the giant garter snake is determined to be unharmed. 
Giant garter snakes encountered during construction activities shall be allowed to 
move away from the area on their own volition. The biologist shall notify the 
Service immediately if any listed species are found on-site, and will submit a 
report, including date(s), location(s), habitat description, and any corrective 
measures taken to protect the species found. The biologist shall be required to 
report any take to the Service immediately by telephone at (916) 414-6600 and by 
electronic mail or written letter addressed to the Deputy Assistant Field 
Supervisor, within one (1) working day ofthe incident. 

J. The project area shall be re-inspected by the monitoring biologist whenever a 
lapse in construction activity of two weeks or greater has occurred. 

k. A Worker Environmental Awareness Training Program for construction personnel 
shall be conducted by the Service-approved biologist for all construction workers 

. prior to the commencement of construction activities. The program shall provide 
workers with information on their responsibilities with regard to the giant garter 
snake, an overview of the life-history of the species, information on take 
prohibitions, protections afforded this animal under the Act, and an explanation of 
the relevant terms and conditions ofthis biological opinion. Written 
documentation of the training must be submitted to the Sacramento Fish and 
Wildlife Office within 30 days of the completion of training. As needed, training 
shall be conducted in Spanish for Spanish language speakers. 

1. Should any water remain ponded in the small section of dewatered rice field, the 
Corps or SAFCA shall remove prey items which may be concentrated in the 
ponded areas and be an attractant to giant garter snakes. 

m. Erosion control structures will be installed concurrently with road construction 
and will be constructed so runoff will be directed away from sensitive habitats. 
Tightly woven fiber netting (mesh size less than 0.25 inch) or similar material 
shall be used for erosion control or other purposes at the project site to ensure 
giant garter snakes and other reptiles or amphibians are not trapped by the erosion 
control material. This limitation will be communicated to the contractor through 
use of Special Provisions included in the bid solicitation package. Coconut coir 
matting is an acceptable erosion control material. No plastic mono-filament 
matting shall be used for erosion control. The edge of the material shall be buried 
in the ground to prevent giant garter snakes and other reptiles and amphibians 
from crawling underneath the material. Erosion control measures shall direct 
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water flow into existing drainages or disperse water across vegetated areas in 
order to avoid concentrating water. 

n. The Corps shall comply with the Reporting Requirements of this biological 
opinion (see below). 

Reporting Requirements 
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A post-construction compliance report prepared by the monitoring biologists must be submitted 
to the Deputy Assistant Field Supervisor of the Endangered Species Division at the Sacramento 
Fish and Wildlife Office within thirty (30) calendar days of the completion of construction 
activity or within thirty (30) calendar days of any break in construction activity lasting more than 
thirty (30) calendar days. This report shall detail (i) dates that groundbreaking at the project 
started and the project was completed; (ii) pertinent information concerning the success of the 
project in meeting compensation and other conservation measures; (iii) an explanation of failure 
to meet such measures, if any; (iv) known project effects on the giant garter snake, if any; 
(v) occurrences of incidental take of the giant garter snake; and (vi) other pertinent information. 

The Corps must report to the Service immediately any information about take or suspected take 
of federally-listed species not authorized in this biological opinion. The Corps must notify the 
Service within 24 hours of receiving such information. Notification must include the date, time, 
and location of the incident or of the finding of a dead or injured animal. In the case of a dead 
animal, the individual animal should be preserved, as appropriate, and held in a secure location 
until instructions are received from the Service regarding the disposition of the specimen or the 
Service takes custody of the specimen. The Service contact persons are the Deputy Assistant 
Field Supervisor at (916) 414-6600, and the Resident Agent-in-charge ofthe Service's Law 
Enforcement Division at (916) 414-6660. 

Any contractor or employee who during routine operations and maintenance activities 
inadvertently kills or injures a listed wildlife species must immediately report the incident to their 
representative. This representative must contact the California Department of Fish and Game 
immediately in the case of a dead or injured listed species. The California Department of Fish 
and Game contact for immediate assistance is State Dispatch at (916) 445-0045. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities that can 
be implemented to further the purposes of the Act, such as preservation of endangered species 
habitat, implementation of recovery actions, or development of information and data bases. 

1. The Corps should assist in the implementation of the draft, and when published, the final 
Recovery Plan for the giant garter snake. 



Mr. E. Scott Clark 

2. The Corps should work with the Service to establish functioning preserves and banking 
systems in each county to further the conservation of listed species. Such banking 
systems could incorporate other mitigation (i.e., seasonal wetlands, riparian habitats, 
raptor foraging, etc.). 
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In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefiting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations. 

REINITIATION-CLOSING STATEMENT 

This concludes formal consultation on the proposed Natomas Cross Canal South Levee Phase 1 
Improvements project. As provided in 50 CFR §402.16, re-initiation of formal consultation is 
required where discretionary Federal agency involvement or control over the action has been 
maintained (or is authorized by law) and if: (1) the amount or extent of incidental take is 
exceeded, as previously described, or the requirements under the incidental take section are not 
implemented; (2) new information reveals effects of the agency action that may affect listed 
species or critical habitat in a manner or to an extent not considered in this opinion; (3) the 
agency action is subsequently modified in a manner that causes an effect to the listed species or 
critical habitat that was not considered in this opinion; and/or (4) a new species is listed or 
critical habitat designated that may be affected by the action. In instances where the amount or 
extent of incidental take is exceeded, any operations causing such take must cease pending re
initiation. 

Please contact Jennifer Hobbs, Staff Biologist, or Holly Herod, the Sacramento Valley Branch 
Chief, at (916) 414-6600 if you have questions regarding the proposed N atomas Cross Canal 
South Levee Phase 1 Improvements project. 

Sincerely, 

l AVt ~enneth Sanchez 
~· "1\cting Field Supervisor 

cc: 
Todd Gardner, California Department ofFish and Game, Sacramento, California 
Liz Holland, Sacramento District, Corps of Engineers, Sacramento, California 
Anne King, EDA W, Sacramento, California 
John Basset, SAFCA, Sacramento, California 
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Subject: Section 7 Programmatic formal Consultation on the Natomas Levee 
Tmprovcmcnt Program, Landside Improvements Project, Sacramento and 
Sutter Counties, California 

Dear Mr. Piccola: 

This is in response to the U.S. Army Corps of Engineers (Corps) June 9, 2008, retjut:sl for 
consultation with the U.S. Fish and Wildli[t; Se::rvice (Service) on the proposed Natomas Levee 
lmprovernent Program, Landside Tmprovcmcnts Project (proposed project) in Sacramento and 
Sutter Counties, Califomia. Your request was received in our office on June II. 2008. This 
document represents t11c Service's programmatic biological opinion on the effects oflhe action Lo 
two federally-listed threatened species: the valley elderberry longhorn beetle (Dcsmocerus 
califomicus dimorphus) and the giant garter snake (Tlranmophis gigas) and project-level 
biological opinion for Phase 2 work for the same species, in accordance with section 7 of the 
Endangered Species Act of 1973, as ;unendcd (16 U.S.C. 1531 et seq.) (Act). 

This biological opinion is based on infonnation provided in the Corps' lctler requesting 
consultation and their biological assessment. A complete administrative record is on file at the 
Sacramento Fish and Wildlife Office. 

TAKE PRIDE"i:J:::;. ~ 
INAMERICA ........... ~-
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CONSULTATION HISTORY 

Septembcr25, 2006. The Sacramento Area Flood Control Agency (SAl 'CAl had a meeting \\ith 
the Service to briefly describe the concepntal Natomas Levee Improvement Project. 

May 10,2007. "!he SAFCA made a presentation or their Natt>n1as LcH~e Improvement Program 
Conceptual Plun to the Natomas Joint Vision. which included stall' from the Service, California 
Ucpartment of Fish and Game (CDF'G), the City of Sacmmemo, the Sacramento Lntcmutional 
Airport (Airport). and the Corps. !'his presentation inc luded additiouul details and conceptual 
project designs. 

Octohcr 29. 2007. The Service and the CDFG sent a joint Ctlmment leiter to SAFCA on the 
Na10mas Levee Improvement Project's Ordft ~nvironmcntnl lmpact Report. 

January 11 , 2008. The SAFCA, the Corps, the Service. and CUFG began holding coordination 
meetings on the Natoma~ Levee Lmproverncnt Project to discuss project description ami 
schedule. 

January 2-1. 2008. The SAFCA. the Corps, the Service, and C'OrG lw ld a coordination meeting, 
which included John Roberts from the Natomas Basin Conservancy (TNBC) to discuss pr~jcct 
eiTects. 

March 28, 2008. The Service met with SAFCA and Congresswoman Doris Matsu i to discuss the: 
project and schedule n l' the project. 

June 17, 2008. The SAfCA and the Corps held a meeting with CDFG and the Service to discuss 
work proposed for construction in 2009. 

June 25. 2008. The Corps, EDA W, CDFG, and Service he ld u meeting to go over thc: effects or 
the project on specific cover-types. 

July 2. 2008. The Service met again with Congresswoman Doris Matsui to discuss the schedule 
of the biological opinion. 

July 9, 2008. '!11e Service met with SAFCA, F.DAW, CDFG, and the Corps to discuss 
endowments and casements for the conservation measures. The Service advised SAJ'CA that any 
thing other llnm 11 conservation easement for protection of compensation areas would take a great 
deal of time to work through. 

July I 0, 2008. The Corps, EDA W, SAFCA. CDFG. and Service held a meeting to discuss 
effects ami schedule of the project. 
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July 15, 2008. The Service and Corps met with SA1'CA 10 resolve schedule <lifierences for the 
biologi.,;ul opi11ion. The Service conuni lled to complering rhe biological vpin.ion by 
September 24, 2008. 

July 17, 2008. The Service provided a request via e-mail for 39 additional acn:s of managed 
marsh cn:alion as pan of the compensation straregy. This request was sem to EDA W. SA1:CA, 
Corps, and CDF<J. 

July 21 . 2008. The Service, Corps, EDA W, SAFCA, and CDFG mcr lo discuss project cll'ects 
and compensation strutegy. 

September 9, 2008. The SAFCA provided an updated compensation strategy based on land use 
changes at borrow sites on Sacramento County Airpon lands. 

September 17, 2008. St\FCA, EDAW. and the Service had a meering in which SAFCA 
proposed an idea to develop a compcnsarion bank within rhe Natomas Basin. 

September 19, 2008. The Service respond~tllo the proposal submitted by SAFCA for a 
compensation bank and suggesrcd lhat in order to provide a biological opinion ro the Corps and 
SAFCA by September 24,2008, SAFCA not include compensation banking a~ pan of I heir 
project description. The Servi.,;e also suggested that placing a conservation casement on y, of the 
area borrowed at Drooklield would help compensate for effects due to the project. 

September 21, 2008. SAFCA's consultant provided an e-mail wh.ich agreed to the Service's 
Seprembcr 19, 2008. e-mail. 

BIOLOGICAL OPINION 

De~cription of Action Area 

TI1e proposed project area is located in the Natomas Basin in northern Sacramento and southern 
Sutter Counties, generally bounded by leveed reaches of the Natomas Cross Canal (NCC) on the 
north, the Sacramento River on Lhe west, the American River on the south, and the Pleasant 
Grove Creek Canal (P<JCC) and Nalomas East M11in Drainage Canal (NEMDC)/Sreelhcad Creek 
on the east. This project. which is part oflhe larger Natomas Levee Improvement Program 
(NLIP) hdng undcrraken by SAFCA. consists of three construction phases, generally occulTing 
between 2008 and 2011. Construction Phase 2 includes the 5.3-milc :-.ICC south levee, the 
Sacramento River easl levee from rhe NCC south levee lo 2,000 feet south of the North Dminagc 
Canal (Reachc> I -4Fl) , the Elkhorn Main Irrigation Canal (Elkhorn Canal) between the Nonh 
Drainage Canul and the Elkhorn Reservoi r sen ling basin. Uu~ site of RcclaJUation District (RD) 
I 000 Pumping Plant No. 2, and adjacent land. Construction Phase 3 includes rhe Sacro~memo 
R.ivercasllevee south of the limits of the Phase 2 irnprov4:ments rojusl so\tth of(I-5) (Reaches 
5A-9R). rhc PGCC west levee, the NF.MDC west levee bcrween l.:.lkhom Boulevard and 



Mr. Francis C. Piceolu 4 

Northgatc Boulevard, the area bet~<.:en Elkhorn Reservoir and rhe West Drainage Canal where a 
new cunni designed to pruvidc drainage and associated giant garter snake habitat (referred 10 in 
this document a~ the "GGS/Drainage Canal") would be constructed, the portion of the West 
Drainage Canal north oflnrcr$tatc 5 (1-5), the Elkhorn Canal downstream of Elkhorn Reservoir. 
and RD 1000 Pumping Plant No.2. Construction Phase 4, which is s till ttndergoing stttd)', 
includes the Sacramento River cast levee south of the limits of the Phase 3 improvemems to the 
junction with the American River north levee (Reaches 10 20), the NEMDC west levee between 
Sankey Ro11d and Elkhorn Boulevard, the Riverside Main Irrigation Caru1l (Riverside Canal), and 
the West Drainage Canal south of 1-5 to Fisherman 's Lake. Phase 1 of the pr0 ject occurred 
during the summers of2007 and 2008 and consisted of placing slurry wall along 9, 700 linear feet 
of the Natomas Cross Canal (Service file number 1-1-07-F-0207). 

Because the Corp~ and SAFCA only have a detailed project dcs,ription for Phase 2 of the entire 
Natomus Levee Improvement Project, this biological opinion analyzes the landscape effects of 
the project for all Phases (2, 3, and 4) but will only analyze and provide incidental take coverage 
for Phase 2 . Each subsequent phase wi ll initiate section 7 consultation with the. Service under th~ 
umbrella of this programmatic bio logical opinion. 

Overview t•fNLIP Laudside Improvements Project 

The SAPCA is designing the NLIP in coordination with the Federal and state flood conu·ol 
project sponsors, the Corps, and the State of Cali fornia Central Valley Flood Protection 13oard 
(formerly The Reclamation Board), to address the deficiencies in the ~atomas levee system with 
a rocus on achieving a I 00-y.:ar level of flood protection by 20 I I. This will require improving 
the following landsidc conditions along the NCC south levee. the Sacramemo River east levee. 
and the PGCC and NEMDC west levees: 

• Inadequate lreeboard- The NCC south levee and portions of the Saarunento Ri ver cast levee 
arc not high enough to provide at least 3 feet of freeboard above the I 00-year water surface 
elevation. Additional reaches do not pro\~de 3 feet of lreeboard above the 200-ycar design 
water surface elevation. 

• Underseepage and through-seepage vulner.tbility-Most of the levee reaches do not meet 
recently adopted Feder« I criteria for safely containing underseepage and through-seepage 
when the water surface in the adjucent chmlllcl reaches the I 00-year elevation or, io some 
cases, the 200-ycar elevation. 

The NUP Land~idc Improvements project encompasses addressing lreeboard deficiencies 
through levee raises: addressing seepage potential using a combination vf scepuge berms, eutllff 
wall~, and rd iefwclls; and acquiring additional right-of-way to c<mstruct il1e improvements and 
to prevent cneroaclunc:nl into the Oood control system. In addition. the project has been designed 
to include an enlarged levee embankment (adjacent setback levee) along the lru1d side of the 
ex isting Sacramen to River east levee to minimize the need for ~ubstautial removal of vegetation 
and structural encroachmenL~ on the water side of this levee in compl irulcc with Corps guidru1c~. 
These improvements would include recuntouring the levee slopes where necessary ttl provide a 
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3: I horizontaHo-vcnical (3H: IV) watcrsidt: slope and a 3H: IV (preferred) or 2H: 1 V 
(maximum) land~ ide slope. 

The specilic goal of the NLI P Landsidc [mprovements Proj~ct is to provide at least 

5 

I 00-year J\ood protection as quickly as possible while laying the groundwork to achieve at least 
urban-standard (200-year) flood protection over time. 

Additional project objec tives that inJJuenccd SAFCA's project design were to: 

(I) usc: Jlood control projects in the vicinity of the Sacramento County Airport to lacilitate 
better management of Airport lands to reduce hazards to aviation safety. and 

(2) u~e tlood control projects to enhance habitat quality and values by increasing the extent 
and connectivity uf the lands in the Natomas £lasin being managed to provide habitat li.1r 
the giant gmter snake. the Swainson's hawk. and other special-status species. 

Recognizing the intponance of securing maximum Federal support for the flood control projcct, 
SAFCA has explored implementation approaches that also advance the achievement of Federal 
av iation and ,,;ldlife protection objectives where complementary opportunities exist. 
Ac~:ordingly, the proposed project includes the following elements: 

• The project would include construction or the GGS/Drainage Canal to provide giant gm1cr 
snake habitat and some drainage infrastntcture west of the Airport. Constmcrion or these 
fac ilities would allow for dewatering of' the ditch running along the western portion o f' the 
Airport runway system. which the airport recognizes as a llight saJety hazard, b)' offsetting 
the effects on drainage and irrigation needs and giant garter snake habimr. 

• The project would combine SAFC!\'s need for lcve..: embankment and bcm1 material with 
the Sucramcnto County Airport System's (SCAS) need to modify the condition and 
management of Airport bufferlands so ns to reduce wildlife ha;r.ards affecting .tillport 
operations in a manner that enhances the connectivity of areas managed specifically for their 
habitat value. 

Existing Project Facilities and Potential Morrow Sites 

Constmetion activities for all project phases would take place within the Natomas 13asin, except 
for potential development of a borrow site on RD 100 I land northeast of the basin. The 
following subsections describe the existing tlood control facilities, their general selling, and 
adjacent irrigation infrastmcnm: and the potential boJTOW sourct:s ror tltc projt:'t us provided by 
the Corps in their Environmemal lmpact Statement for the proposed project. 
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Flood Conlrol and Irrigation Facilities 

Nalomas Cross Canal South Levee 

rhe NCC is a 5.3-milc-long channel that carries water ti·om several tributary water.;heds in western 
Placer County and eastern Sutter C(>unly to the Sacramento River. The NCC begins at the PGCC 
and East Side c~nal and extends southwest to its connuence with the Sacramento River near the 
Sankey Road/Garden Highway inter.;ection. During periods oftluoding., the Sutter B)1JUSS, 
Sacr.m1ento River, and NCC all contribute ro rai sed water elevations that can affect the NCC 
levees. For engineering purposes, the south levee is divided into seven reaches. Much of the south 
levee contains an existing stability berm with an internal drainage system. Levee slopes arc 
approximately 31 1: IV on tbe water side and 2H: IV on the land sid~:. 

There is an approximately 80· tu I 00-foot maintenance access area on the landside of the levee 
through most or the Ncc·s length. F'anns and rural rcsidtmces arc located on both sides of the 
NCC, with rice the primary crop under cultivation. The Lucich l\orth und Frazer Habitat 
Preserves, maintained by TNBC, tie south or the l"CC south levee from the eastern end of Reach 
2 through the western end of Reach 6. A drainage canal , referred to as the Vestal Drain, runs 
parallel to the NCC south levee through much of Reach 2, approximately 100 fed from rhe 
lar1dside levee toe. There is a private irrigation pump ru1d irrigation canal at the landsidc levee 
toe in Reach I. Natomas Central Mumal Water Company's (NMWC) Bennett Pumping Plant 
and RD I OOO's Pnmping Plant No. 4 are lucatcd in Reach 2, and the NMWC Northern Pumping 
Plant is located in Reach 3. The NMWC North Main Canal runs pa rallel to the levee through 
Reaches 4 and 5, approximately I 00 leet from the londsidc levee toe. 

Sacramento Hiver Easl Levee 

An 18-mile-long section or the cast levee of the Sacrrunento River protects the "c.~t s ide of the 
Natomas l3asin between the NCC and the American River. For planning purposes, the levee is 
divided into 20 reaches. Garden Highway is located on top of the levee crown within all 
20 reaches. A drained, I 0-foot-widc stubility berm is present on the landside slope ur the levee 
between the NCC and Powcrline Road ( Reaches 1- 11). Cutoff walls to address through-levee 
seepage remediation were previously constructed through the lcyct: in Reaches 12- 20. The land 
uses along the lev~:e vary from north to south. Along. the landsidc, Reaches I 13 are hordcred 
mainly hy private agricultural lands containing a lew rural residences, Airpon buffcrlands, and 
two farmed TNBC parcel~. Teal 13cnd Golf Club is west of the Airport. adjacent to the levee 
along Reach o. The parce l;; bordering Reaches 14- 18 conta in more residences, several rural 
estates, and three TNBC parcels. The landsidc of Reaches 19 and 20 are bordered by residential 
subdivisions, a busincs~ park. the City of Sacramento's Natomas Oaks Park, undeveloped Costa 
Park site, and Shorebird Park. 

Several irrigation canals, pipelines, wells, and pump stations exist along the Sacrarncmo River 
east levee. The Elkhorn Canal and rhe Ri verside Ctmal arc key agricu ltural irrigation canals in 
1he ~WC system. The Elkhorn Canal runs parallel to the Sacramento River cast levee from the 
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North Drainage Canal in Reach 4B through Reach 8 and into the stan or Reach 9 ( 1.250 teet 
south t~fl:.lkhom Doulevard): this canal is supplied by the Prichard and Elkhorn Pumping Plants 
on the Sucramcnto River. TI1e Riverside Canal extends from just north of Reach 13 to the 
middle of Reach 19 and is suppli ed by the Riverside Pumping Plant, on the Sacramento River 
just north of Radit~ Road. Several lateral canals connect to the Elkhorn and Riverside Canals. 
The existing Elkhorn and Ri verside Canals are highline canals that usc gravity flow to deliver 
water for inigation hy mailllaining water levels ubovc the surrounding ground levels. These 
canals have earthen embankments with side slopes that arc nearly vertical, requiring Te!,.'lllar 
maintenance. Approximately I mile of the existing Elkhorn Canal is concrete lined and the 
entire Riverside Canal is ct~ncrete lined. 

In addition to the NM\VC inigation systems, there are several landowner-operated systems along 
the levee. These facilities m•e located primarily in Rca~hes I-4A and ~-12, in area~ not currently 
served by the N M WC systems. TI1c areas arc serviced by ci ther well pumps un the lands ide or 
river pumps. which discharge into buried pipelines. small irrigatit~n ditches, or dirc~tly onto 
lields. The disuibution systems run along the landsidc toe of' tbe levee to supply fields that slope 
away from the levee. There arc approximately nine ~mall pumping plants that provide water 
from the river and npproximately I 0 groundwater well pumps. 

Severn! drainage pumping plants are operated byRD I 000 along the Sacramento Ri ver cast 
lcvct:. These lacilitics pump drain water from the main drainage canal system into the river. 
They include Pumping Plant No.2, located in Reach 48: Pumping Plant No.5. located in Reach 
10; Pumping, Plant No. 3, located in Reach 13: and Pumping Plant No. I, located in Reach 201\. 
Pumping Plant No.2 was temporarily removed as pan of an emergency levee repair in 2006 and 
would be replaced as an element of the proposed project in the 2009- 2010 construction phases. 
In addi tion to these RD I 000 pumping stations, the C ity of S~1cramentu operates the Willow 
Creek drainage pumping station, which is located in Reach 1913. 

l'leasant G rove Creek Canal West Levee 

The PGCC west levee extends southerly I rom the eru;t end of the NCC south levee to the north 
end of the NEYIDC/Steelhead Creek levee near the Sankey Road cmssing. The l'GCC weSt 
levee protects the Natumas Dasin from flood flows from Pleasant Grove Creek and other creeks 
in western Placer County. as well as from water that backs up in the ~CC during high river 
stages in the Sacramento River. Levee slopes are generally 2H: IV t~n both the water side and 
land s ide or the levee. Nntomas Ruud is located on top of the levee crown. No berms suppo11 
thi s levee. A private canal extends parclllcl to the PGCC west levee for about 1.500 feet at the 
land side lcvt:t! toe. Farms and scattered rural residences arc lt~cated on the landside of the PGCC 
west levee. and a manufacturing facility and a railroad siding are located within several hundred 
feet of the levee, just suuth of Sankt:y Road. 
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~atomas East Main Drainage Canal 

The 13.3-mile Nl.iMDC/Stcclhead Creek west levee extends southerly from the south end of the 
PGCC west levee ncar the Sankey Rond crossing to Northgate Uoukvard. The NEMDC west 
levee protects the Natomas Basin from flood flows from Arcade and Dry Creeks. as well as from 
water during high river stages in the American River. Nato mas and East Levee Roads are located 
on top of the levee crown. Private canals ex tend parallel to portions of the NEMlJC west levee 
land$ ide levee toe. farms ;md scattered rural residences are located on !he land side of the 
northem portion of the NI~MDC west levee (between Sankey Road and Elkhorn Uoukvard), 
while the southern portion (gcnemlly south of Del Paso Road to Northgatc Bnulevard) is 
bordered by urban and commercial/industrial development. 

The SAFCA NEMDC swrmwmcr pumping statinn, a fiacility that is connected to the 
NF.MDC/Stcelhead Creek west levee and the Dry Creek north levee, is situated between Del 
Paso Road and Elkhorn Ooulcvard. Other pumping station~ occur along the :-.IEMDC west levee, 
including 1\'MWC Pumping Pfrull Nos. 6 and 8, which pmnp water out of the Natom<L~ Basin for 
in-basin drainage and flnod control. RD 1000 operdtes Pumping Plant Nos. 6 and 8 and City of 
Sacnunento operates Pump Station No. I 02 on the :-!EMDC west levee. 

Borrow Si tes 

Borrow site~ are areas from which earthen materials would be removed for use in construction. 
Where borrow sites would bl.! used over more than one constmction season, the work would 
progress in cells that would be incrementally developed as habitat or returned to agricultural use 
U$ the borrow activities arc completed. Several properties have been identified as likely sources 
of soi l borrow. mainly for usc in the improvcmo:nts to the Sacramento River east Jcv~c. The 
SAFCA has idemificd the following pre limed borrow sources for the construction of the llood 
control and irrigation infrastructure improvements for construction Phases 2, 3, and 4, and a 
rcdtmdant source that may be pursued if negotiations regarding the preferred sources are 
un~uccessful or add.itional quantities are found to be needed during construction: 

Brookfield property (Phases 2, and 3 preferred): Private property west of the PGCC at 
Fifield Road, which was in rice cultivation in 2008. Material from this property could be 
used along the NCC south levee and the upper reuches of the Sucramenlo River east levee 
in construction Phase 2 and on the PGCC west levee i11 construction Phases 3. \\o1Jilc rhc 
overall property may be used as borrow during multiple years. no area of the properly 
would be used for consecutive years. Aller !he rcmovul of borrow mate1ial, the land 
would be returned to rice cultivation in the same season or iftoo late to plant, then in the 
following season. 

Airport buflerlands r1orth of the Airport complex (Phase~ 2 and 3 preferred, Phase 4 
potential): !::!acramento County property north of Elverta Road and west of Powerline 
Road. These lands could provide soil for use along the middle reaches of the !::!acrarnento 
River east levee in constmction Phases 2 and 3. They could also provide maacrial for 
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construction in the lower reaches of the levee in construction Phase 4, if' needed. While 
the overall property may be used as borrow during multiple years, no area of the property 
would be used for consecutive y..:urs. After the rcmovlll of borrow material. the borrow 
arclls, which are currently either fallow agricultural lands or rudcml grassland, would be 
returned to fallow agricultural fields. 

Fisherman's Lllke area (Phase 4 pre ferred): Privutcly owned parce ls between TNDC
m<~nagcd habitat areas. Several parcels, which are currently planted in rice. orchards, or 
fie ld crops. may be suitable sources of borrow material for use in the lower reaches ul' the 
Sacramento River east levee and are strategically situated for creation of habitat that 
would link existing TNRC parcels. 

Krumenacher properly (Phase 3 preferred): Private parcel at the in tersection of' East 
Levee Road and Elkhorn Ooulcvard. This parcel is a component of the Natoma~ 
Panhandle, identified in the Natomas Ra~in Habitat Conservation Plan (NBHCP} and 
development of this parcel is already covered by a July 25, 2007, biolog,ical opinion 
(1-1-06-F-0294). This land, which is primarily grassland, could provide a borrow source 
for the levee widening improvements to the :-I EM DC. 

"1\vin Rivers Uni lied School District (Pha~c 3 preferred): Material stockpiled on property 
owned by Twin Rivers Unified School District, immediately south of Krumenuchcr. This 
parcel is a component of the Natomas Panhandle. idcnti f'ied in the NRTJCP, and 
development of this parcel is already covered by a July25, 2007. biological opinion 
(1-1-06-F-0294). This material could provide a borrow soun,'e for the levee widening 
improvements to the 1\EMDC. 

Horangic/Private Propc:t1y Northw~st of Garden Highway and Reservoi r Road (Phase 3 
preferred): Private pared located in Reach 6/ \ along the Sacramento River cast levee. 
The portion of this site that would not be in the levee loot print could provide borrow 
material for set:page berms in Reaches 5t\- 5R. The site would be shallow-graded lbr 
borrow material and retu rned to field crops. 

Binford deYoung/Privute Property Southwest of Garden llighway and Elvc11a Road 
(Phase 3 prelerred): Private purcel located in Reach 5B along the Sacramento River cast 
levee. The portion of this site that would not be in the levee footprint could prov ide 
borrow material for seepage berms in Rowches 5A- 5B. The site wou ld be shaUow-graded 
for borrow material and returned to field crops. 

Bianchi/Private P1'Qperty Northwest of Garden Highway and Reservoir Road (Phase 3 
poto;ntial): Private parcel located in Reach 7 along the Sacmmento Ri ver east levee. This 
property could borrow material for levee construction snuth of the Teal Rend Golf Club. 
The site would be shallow graded ror borrow material and returned to field crops. 
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P<~cific Tmace (Phase 3 prcli:rred): A 276-acre site located north ofi-5 and east or 
Schoolhous~: Road. Approximately 120 acres of this site could be used for levee 
construction south of the Teal Bend Golf Club. Jlle site would be shallow graded for 
borrow material and returned to lield crops. 

Novnk property (Phase 3 preferred, Phase 4 potcmial): A SAFCA-owned, 94-acre 
properly located south of Del Paso Road and east of Powerlinc Road in Reach 1211. along 
the Sacramento River ca:;t levee. The site could be used for levee construction south of 
the Teal Dcnd Golf Course. The si te would be shallow gr.1ded for borrow materiHI and 
returned to grassland or field crops. 

RD 1001 (Phase 4 potential): Existing and future borrow si tes owned by !{1) 1001, about 
5 miles northeast of the Natomas Basin along Paci fie Avenue. Material from the sites 
could 01! used in constructing Phase 4. 

Overview of the Project F.lcment~ 

The elements or the proposed project are categorized into five broad. overlapping categories: 
• levee raising und seepage rt:mediation. 
• improvements to major irrigation and drainage infrastructure. 
• acquisition ol'right-ol~way \\~thin the footprint oJ'the proposed features, at borrow ~i tes, and 

to prevent encroachment and provide for maintenance access along the land side of the llood 
control litcilities, 

• habitat deve lopment and management for giant garter snakes and Swaioson's hawks, and 
• addi tional actions to meet Federal Emergency Manugement Agency requirements: 

encroachment management and bridge crossing modifications. 

Levee Raising a nd Seepage Remediation 

General Methods - 'I 'he [allowing subsections provide an overview of the approaches to 
addressing freeboard deficiencies and seepage potential that would be used in various 
cvmbinations on the NCC south levee and Sacrament() River cast levee, and !he PGC'C and 
NF.MDC west levees. 

Raising, Widening and Flattening Levees (Phases 2, 3 ,4) 

The e ntire NCC south levee, much of the Sacramento Ri ver east levee and a portion uf thc PGCC 
>.est levee at Sankey Road Jack the required 3 feet of freeboard aoove the I 00-year wntcr surface 
profile. Tu meet overall NT.IP goals, SAFCA wottld incn:ase the levee freeboard sulliciently in 
freeboard-deficient areas to meet the desired minimum of 3 feet of freeboard above the 200-year 
water surface profile. The levee height increases would be accomplished through raises of' the 
existing NCC south levee vr through construction of the raised adjacent setback levee adjacent lo 
the existing Sacramento River east levee: 
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Raise of existing levee (\ICC south levee). For a minor mise oft he levee crown elevation 
(typically 6 inches ot·lcss), the raise may be limited to the levee crown area, provided rhat 
there is enough existing cro~11 width to accommodate the raise without narrowing the crown 
ro a "idth that is less than the minimum requirement. For most of the NUP ICvl:le raises. 
however, a grcah:r crown raise is required and/or the levee slopes must be llatteucd. The 
rC<Juired crown elevatiun would be mer through a full levee raise. Full levee raises consis1. nf 
an embankment raise from the landside or waterside toe (or lwth) upward ro the increased 
cro\\·11 elevation. This requires partially excavating the levee slope to pmvide a working 
platlonn lor equipment, typically I 0 lt:et wide. and rchuilding the levee 10 the appropriate 
elevation by benching the new embankment material into the existing embankment materiaL 

Adjacent setback levee (Sacramento River east levee). !be proposed adjacent setback levee 
adjoin ing the Sacramento River east levee would be constructed with a crown elevation 3 reel 
above the 200-ycar water surli1cc prolile. In the upper reaches, where the existing levee ha~ 
ti·eeboard delicicncies of as much as 3 reel, the crown of the adjacent setbacl.. levee would be 
higher than the existing levee lltld Ottrden Highway ruudway. In the lower reaches, where the 
existing levee has suflicieut freeboard, the adjacent setback levee would be the same height 
as the existing levee. 

The only levee segment Lhat lacks adequate levee height that would be maintained at its currem 
elevation is the PGCC west levee at Slltlkey Road because the llows through this levee segmcm 
into the interior of the Natomas Basin during a federal Emergency Management Agency 
(FEMA) 100-year or "200-year" design event are not damaging and arc subject to management 
as part o l'the basin's interim drainage system. Along the NEMDC west levee between >lorthgu te 
Boulevard and Elkhom Boulcv;ml, the levee currently meets F'EIVV\ I 00-ycar levee height 
rcquiremems and also meets the .. 200-year" plus 3 feet of levee height design for the lop of the 
levee profi !e. 

The final levee configuration must meet the Corps cri teria of a 20-loot-wide minimum crown. a 
3H: IV waterside slope, and a :311: l V (preferred) or 2 11: l V (maximum) landside slope. Recausc 
the levee:; in most of the project reaches currently have Jandside slopes of2H: 1 V, the propo~ed 
project includes flattening these slopes to at least n 3H:IV profile, and preferably SH:JV. "lbe 
PGCC west levee would be expanded on the llllld side to provid~ a levee width to encompass. at 
a mininnun, u theoretical3H: l V waterside s lope, a crown width of at least 20 leet, and a landside 
slope of at least 3H: 1 V. The intent of the lands ide expllllsion is ro preserve the existing Nato mas 
Road and East Levee Road, which arc County/City-maintained roads located on top of the 
existing I'GCC and NEMDC west levees. Levee widening and slope flattening would al~o occur 
along the "'E MDC west levee bcn.veen Elkhorn Roulevard and the NF.MDC stonnwatcr pumping 
statilln . 

Seepage Remediation 

Underseepagc problems Cllll 11ccur where levees arc constmcred on low-permeabil ity roundation 
soil (silt and clay) underluin by a layer of high.:r permeability (sand and gravel). Excess•ve 
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undersecpage makes the levee susceptible to failure during periods or high river stage. Und~r 
thCl!e conditions, seepage travels horizontally under the levee und then is forced vertically 
upward through the low-permeability foundation layer. often referred to as a "blanket." Failure 
of the blanket can occur either by uplift. a condition in which the blunket does not have enough 
weight to resist the confmcd pressure acting on the bottom of the blunket, or by piping (internal 
erosion) caused by water flowing under high vertical gradients through the erodibk b lanket and 
carrying tine soil port.iclcs out of the loundation materials. Through-seepage is seepage thwugh a 
levee embankment that can occur during periods of high river stage. Depending on the duration 
of high water and the permeability of embankment soil, seepage may exit the landside face of the 
levee. Seepage can also pass directly through pervious layers in th~ levee if such luyers arc 
present. Under these conditions. the stability of the landside levee s lope may be reduced. 

During Phases 2-4, along the Sacmmeuto River east levee, cutofhvalls would be constructed 
through the adjacent levee in some reaches. and I 00-foot-widc earthen seepage berms \1 ould be 
constructed in others for seepage remediation. Although portions or this reach of the Naromas 
perimeter levee sy~iem arc considered susceptible to seismically ind\tce.d 1,rround shaking, such a 
condition would likely not cause deformation of the soil-bentonite (SU) walls in the adjacent 
levee because of its malleabil ity and location further away fi·om the river channel, where levee 
failure is more likely to occur it1 association with seismically induced collapse of the ri ver bank. 
Additionally. because an SB seepage cutofTwall is constructed Jowt:r in the levee section, it is 
not likely lO besignifieantly afTected by failure of the levee itsclfifthe levee were to collapse. 
Relief wells cause the least amount of construction disturbance but require routine maintemmcc 
of the wells themselves and the drainage ar1d pumping faci lities necessary to support them. 
Seepage berms are reasiblc where there is suflicient room fnr constntction. 

Phase 2 includes tile construction of a seepage cutoff wall through the levee crown of the 1'\CC 
wilhin Reaches 3- 7. Phase 3 includes the construction of SH cutolr walls within the PGCC wc~t 
levee where required to provide seepage remediation. Along the l\"EMDC west levee between 
the NEMDC swrmwater pumping station and Northgale Boulevard, un SU or soil-c-ement
bentonite cutoff wall would likely be con~tructed. 

i\'l ajor Irrigation and Drainage Infrastructure Modifications 

There are two major canal systems in the Natomas Basin: an inigation system owned and 
operated by NMWC and a drainage system owned and operated byRD I 000. The NMWC 
pumps water into the bnsin to pro,ide irrigation water to its shareholders for agricu ltural use 
within the basin. During winter (October-April), drainage is primarily rainfall runoff; during 
summer (J'vfay--::>eptcmber), drainage water from agricultural ticlds is typically recirculated for 
irrigation. Because the basin is surrounded by levees. all excess drainage within the basin must 
be pumped out. ln general , irrigation water is pumped uno the basin from the Sacramento River 
and NCC and returned to the perimeter rivers and canuls via RD lOOO's drainage system. Tn the 
southern pan oftbc Natomas Basin, the City ofSacran1cnto also operates scvenll drainage pump 
stations that serve residential areas. 
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As a resu lt of !he planned levee improvements in the Natomas Basin, the irrigation canals 
currently at the toe of !he Sacramento River east levee (the Elkhorn Canal and the Rivc:rsidc 
Canal) would be replaced by nt:w irrigation canals set back from the existing levee fartht:r 10 the 
east. Where constraints exist, certain portions of the canals would he piped. The existing and 
proposed irrigation canals are highline canals, which means thutthe bottom of the C<\nul is 
roughly equal to !he smrotmding ground elevation. Irrigation canals would be constntctt:d high 
enough to raise water levels above the level~ of the adjacen t fields to allow for gravity flow into 
the fields. 

A new drainage canal would be constructed to improve the connectivity of giant gat1cr snake 
habitat between the North Drainage Cunal and West Drainage Canal. The proposed 
GGS/l)rainage Canal would be constructed with the lop of bank roughly at existing ground level 
to facilitate drainage. Material excavated to construct the GGSiDrainage Canal would generally 
be used 10 construct the embankments of !he adjacem high line trrigation canals. Some import 
and export of so il materials for levee construction would be required to accommodate the 
phasing of the activities. The following subsections provide an overview of these irrigation and 
drainage in l'rastructure modi f1cations. 

Relocation of the F:lkborn and Riverside Canals 

General Conslructhm Plan for Re/(lcated Canal.~- TI1e Elkhorn and Riverside Canals would be 
constructed with suftici..:nt height to raise water levels above the level!! of adjacent fields. ))esign 
water levels would be based on existing levels at service points along the alignments and the tops 
of embankments would provide lor I foot of freeboard. l'o provide for stable banks. side ~lopes 
of 3H:IV would be used. The invert of canals would be lined with concrete to control vegetation 
and to allow for maintenance with minimal disn1rbance of aquatic habitat along the water" sedge. 

To avoid intcrruptiuns in service along t.he existing irrigation canals, the relocated C<mals would 
be constructed and operational before constJUction of planned levee improvements that would 
conflict with the existing irrigation canals. Thus, in any particulur reach, the new canal would be 
constructed before the levee improvements in that same reach. Approximately half of the new 
Elkhom Canal (North Drainage Canal to P.lkhorn Reservoir) is planned for construction in 
Phase 2. The GGS/Vrainage Canal from the "'orth Drainage Canal to Elkhorn Reservoir also 
would be constJUcted in Phase 2, be~:ause tllis section would run paralle l to and within the same 
right-of-way as the proposed Elkhorn Canal in this area. Concurrent construction of these new 
irrigation and drainage faci lities would facilitate the usc of excavated material from the 
GGSlDrainnge Canal excavation for usc as embankment material <tlong the Elkhorn Canal. The 
remainder or the Elkhorn Canal and GGS/Urainage Canal would be constructed in Phase 3. and 
the new Riverside Canal would be con~tructed during the Phase 4. 

Elk/rom Ctllltrl - Approximately 22,300 feet of the Elkhom Canal would be rt:l ocated to 
accommodate the levee construction. This faci lity is a main irrigation canal that scrvi<..-es NMWC 
Central and Elkhorn systems from the Prichard and Elkhorn Pumping Plants on the Sacramcnlu 
River. Approximately 1 mile of the existing Elkhorn Canal is concrete lined. including Sl!!,'lllents 
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bctwt!en Elverta Road and the Elkhorn Pumping Plant and also just north and south of Elkhorn 
Road; the remainder is earth lined. 

The proposed a lignment of the new Elkhorn Canal is based primarily on the extent of the planned 
levee improvements. The canal was sited as close a~ possible to the projected toe of the new 
levee (with allowance made for a 5Il: IV landside levee slope). Aller this initial alignment was 
determined, a number or s ite-specilic factors were considered and LL~ed to refine the alignment. 
The rcsulting·ulignment minimizes confl icts with known cultural resources sites and t!xisting 
trees and is roughly parallel to the projected levee toe. 

North of Elkhorn Reservoir. the maximum bottom width of the new canal would bt! 12 feet. The 
canal embankments would be approximately 7 feet tall wi th 15-foot-wide patrol roads along the 
top of the embankments with a two percent grade sloped down towards the canal. The. vegetated 
side slopes would be 3H: IV to provide for stable banks. Overall, the width o r the canal "ould be 
approximatdy 140 feet. with additional width required for a buffer and maintenance area for the 
canal construction north of Elkhorn Reservoir. 

To min imize project impacts on the existil1g T(:al Bend Golf' Club. the alignment of the Elkhorn 
Canal thro ugh the golf course would be piped (approximately 3,200 feet). Two 36-incb pipes 
would be aligned parallel to the levee toe land side of the flood control facility C(IJTi dor. rhis 
alignment would avoid existing golf course infra~tructurc to the extent possible. 

South of Teal Bend, the Elkhorn Canal would return to an open charUJcl parallel to rhe toe of the 
new levee. The majority of this reach of earthen canal has a design bonom width ofS feet, with a 
minimum of I foot of levee height and 311: IV side slopes. /1. IS-foot-wide patrol road would be 
located on the top of the ticld side of the canal; the other embankment would be ~ feet wide on 
the crown. The only portion oftbe n..:w canal that would have a connete-lincd invert would bt! 
the 4. 1 OO-Ii1ot section where the exist ing canal is lined. The remaining 2, 900 feet of new canal 
would be earthen-lined. To avoid impacts on existing residences, a second section 
(approximately 950 feet through the Monensen and Breese properties) of the Elkhom Canal may 
be piped u~ing a singlt.> 36-inch pipe. The materials to construct the Elkhorn Canal would come 
primari ly fTom the construction of the GGS/Drainage canal nonh of 1-5. However, a small 
amount of impon from the Airpun north borrow sites is expected to be used to suppon 
construction of a portion of Phase 2 improvements. 

Riverside Ctmal- Approximately 18,600 feet of the Ri verside Canal wuuld be rclocuted to 
accummodate the levet: construction. This facility is a main irrigation canal that services Nl'vfWC 
River~ide system. The supply for this canal is the Riverside Pumping Plant. The canal flow~ 
south along the landside toe or the levee to approximately Urytc Bend Road. The canal south of 
Flryte Bend Road has not been used in recent years. The eanalnorth of the Riverside Pumping 
Plant is supplied by relif\ed water at RD 1000's Pumping Plant No.3. From Pumping, Plant 
No. 3, the canal flows north approximately 950 feet and turns away ti·o m the levee. The entire 
existing Riverside Canal is concrete lined, although much of" the concrete lining is broken and in 
poor condi tion. 



Mr. 1-rancis C. Piccola 15 

Like the Elkhorn Canal alignment, the al ignment of the Riverside Canal would be ba~ed 
primarily on the extent oft he planned levee improvements. The canal would be sited as close as 
possible to the projected toe nfthe new levee (allowing lor aSH: IV landside levee slope). After 
this initial alignment is determined, a number of other factors would be cousidcrcd and used to 

reline the alignmcnl. One-half to three-quarters of a mile south of San .Juan Road southward to 1-
80, there are a munber of residences along the lands ide toe of the levee. Tn avoid bisec:ting these 
private propenies. it is likely that the Riverside Canal alignment would follow the eastern 
propcny line of these parcels. The fmal ulib'lUllent would a lso aim to minimize conllicts with 
existing trees and other site-specific constraints that arc identified during design. IJa.~cd onthesc 
s ite-specific factors and the variution of the proposed seepage remediation methods in diflerent 
reaches, the alignment would be only roughly parallel to the projected levee toe. The proposed 
bottom width of the relocated Riverside Canal would be determined during final design to meet 
existing capacity needs. 

Const ruct ion of' the New GGSm rainagc Canal - l'he new GOS/JJrainage Canal would 
enhance habitat functionality by permanently linking known giant garter snakt: population centers 
and TNBC properties in the northern and southern reserve areas that arc managed for GGS 
habitat, thus, improving habitat connectivity between the Nonh Drainage Canal and \Vest 
Drainage Canal and augmenting movement opponunities lor this species v.~ thin the Natomas 
IJasin. This would link emerging blocks or munaged giant garter snake habitat in the vicinity of 
Prichard Lake north of the Airport and around Fisherman's Lat..c south of the Airport. In 
addition to providing gi<mt garter snake habitat, the GGS/Drainagc Canal would intercept llows 
from non-Airpon property sources. Irrigation and drainage water currently !lowing into the 
Airpon West Ditch from non-Airport property would be incorporated into the GUS/Drainage 
Canal. 

The GGS/Drainage C<mal would generally extend parallel to the Sacramento River east levee, 
extending from the North Drainage Canal at the RD 1000 Pumping P lant No. 2 in the north to the 
West Drainage Canal in the south, approximately I ,000 feet south of Elkhorn Boulevard. The 
GGS/Drainage Canal construction would include reconstruction of the \Vest Drainage Canal 
lroml-5 to Fisherman's Lake. The length of the entire GGS/Dwinagc Canal, including the 
reconstruction, would be approximately 43,800 linear feet. The GGS/Drainagc Canal would 
have a series of check structures a long its length to mainlllin consistent water levels in the low
flow channel of the canal during the ~nctke's nctive season (April-October). Supplement.1l water 
would be provided from 1\TtvfWC irrigation system. The low-flow channel would ha\'c a top 
width of approximately 50 feet and an average depth of approximately 6 feel. Vegellltion wou ld 
be managed withi n the canal excavation and on the banks by mowing. 

The portion of the GGS/lJrainagc Cnnnl that would be constructed in Phase 2 is north of Elkhorn 
Reservoir would be parallel and approxi mately 30 feet west of the edge of the Elk hom Canal. 
Thus, the alignment wa~ based on the same factors as discussed above lbr the Elkhorn Canal. 
North or Reservoir Road the canal would be set back a minimum of200 fcctlrom the projected 
levee toe to minimi:.'.e concerns of excessive seepage exit gradients in the bottom of the canal. 
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The canal in this location would have a 10-foot bottom width and vegetated 311: IV side slopes. 
The canal would be approximately five feet deep with two percent grndc sloped down towards 
the canal from the edge of the Elkhorn Canal embankment and the tldjacent ground for a distance 
of 12 feet to allow for a patrol road. The depth would be sufficient to provide a min imum water 
depth of 4.5 feet \\oith al lowance for l toot of w·dter level variance and a minimum of 1 foot nf 
freeboard. The footprint of the GGS/Druinagc Canal is approximately 50 feet wide. A 30-foot 
right-of-way would separate the proposed GGS/Drainagc Canal from the proposed relocated 
F.lkl1orn Canal. 

South of F.lkllorn Reservoir, the new canal would be constructed with roughly the same 
proportions as the segment north of Elkhorn Reservoir, with one notable exception. Oetwcen the 
sedimentation basin and Walnut Road, lbr a total of2,200 feet, a 15-foot-widc managed rule 
(Scirpus acutus) bench would be constructed alongside the main channel. This bench would 
typically be seasonally inundated with water. s imilar to a manal:\ed marsh. and which would drain 
into the main channel. The 5.900-foot segmelll of the canal between the southeastem corner of 
Teal Hend Golf Club and the \Vest Drainage Canal would have a 50-foot-wide managed tuh: 
bench. 

The GGS!Drainage Canal north of Teal Bend Golf Club would be managed primarily as a linear 
high-quality giant garter snake habitat and movement corridor, with stormwater drainage a 
secondary function duri ng major storm events. which typically occur in the snake's inactive 
season. South of Teal Rend Golf Club, the canal would also serve as u primary giant ganer snake 
habitat area and movement corridor, but the volume of stonnwater drainage would increase in a 
southerly clirtlction as the canal collects additional runoff as a result of the natural slope of the 
basin. Winter StOm1-related mnofr exceeding the capacity of the West Drainage Canal south o f 
1-5 would be pumped into the Sacramento River using RD lOOO's l'umping Phmt No.3, 
consistent with existing stomn•,.ater management practice. 

The shoreline and lower bank of the (JGS/Drainagc Canal (including the improved West 
Drainage Canal) would be planted or managed to promote tule/canail (Typha lat!folia) vegetation 
as suitable cover and ft>rdging habitat for l;\iclllt garter snake. flowevcr, management of the canal 
would also require removal or noxious aquatic we-eds d1at obstruct the flow of water. A secure 
water supply would ensure that wa ter of a suitable quality is present and flowing at low velocity 
in the canal during the active sca~on of the giant garter snake, and that the water surfact! would 
be managed within a range of approximately I foot to provide consistent cover from predators 
along the tule fringe of canal banks. Input o l' supplemental canal water would ncgin at a 
diversion point on the 1\onh Drainage Canal at the north omd of the new GGSiDrainage Cnna l. 
Other points of inflow may occur at downstream locations. 

Rcmov11l of Airport West Dilfh 

To take advantage or common constructi(ln prtlctices and to maximize the usc of common 
l'acilities, the rearrangement of irrigation and drainage fac ilities required to provide for reroming 
of flows that c~mtributc to the Airpo11 West Ditch w~1uld be Ulldcrtak~nm conjunction w11h these 
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proposed NLIP improvements in construction Phase 3. This work would include modifications 
und extension of existing irrigation infrastructure and modificalion of some loca l drainage 
conveyance facilities. 

Removal of Culvert and Recunstruction at Pumping Plant No. 2 

The project would include the removal of" a deep culvert beneath the levee section at the RU I 000 
Pumping Plam No. 2 location and the replacement of a relocated RD I 000 Pumping Plant No. 2. 
which was removed from the western end of the Nortb Drainage Canal in response to 
underseepage observed during extended winter storms in Janu111y 2006. 

Land Acquisition 

Several of the measures described above would increase the fiHllprint of the Oood control system: 
levees would he widened on tht! land side as u result of raising. constructing an adjacelll setback 
levee, and flatteni ng the waterside andior landsidc slopes. In addition, a 50- 10 I 00-I()OI-widc 
access and maintenance corridor would be establish~d at the land~ide toes of the levee$. The 
proposed improvements also include woodland corridors and grvves to replace: trees that arc: 
removed from \\;thin the levee footprint and maintenance access areas. and cunul construction 
east of the flood comrol features. The SA FCA also would acquire adjctcent land lor relocation of 
inrra.structurc from the flood control corridor and planned improvements outside tht: llood 
control corridor (e.g., the GUS/Dminage Canal), with appropriate casements provided to utility 
owners upon completion of the work. To meet its project footprint needs, SAFCA would acquire 
private lands in fee and would acquire an casement interest where the project features would be 
on 1\irpon land (owned by Sacramento County). \!/here the project footprint would overlie land 
owned and managed by TNBC, SAFC/\ may either purchu$e the land in fee or obtain easements. 

Additional Actions to Meet l<'EMA Requirements 

Encroachment Management (Phases 3 und 4) 

Corps levee guidance requires the removal of vegetation ~cater than 2 inches in dian1ctcr on the 
levee slopes ru1d within I 5 feet of the w-dtersidc and landside levee toes. The Corps levee 
gu idance also requires an assessment of encroachments on the levee slopes. including utilities. 
fences, structures. ret/lining walls. driveways, and other tcaturc:s that pcnctmte the levee prism. 
Substantial encroachments II!C present on the Sacramento River east levee. One of the objective-'S 
of constructing nn adjacent setback levee along the Sacramemo River east levee is to fac ilitate 
ncccptable manugemcnt of ~:xi sting vegetation and stn•cnnal cncroaclmtcnL~ along the water side 
of this levee. By moving the hypoth~:tical watcrsid<: ~lope of the l.:vo:e (the "levee template") 
landward, the adjacent levee \\Ould signil'lcantly reduce most of the connicts between these! 
encroactunents and applicable Corps levee operation and mainttmance requirements. Should any 
of these existing encroachments be determined to reduce the integrity of the levee. increase flood 
risk unaceeptably, or impede \'isibility or access to the waterside levee slope, the encroachments 
would need to be removed. Remova l of some waterside slope encroacluncnts may be requin:d by 
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the end of 20 II to ensure that the levee system meets federd) criteria lor the I 00-year level of 
protection. Along the land side of the proposed adjacent setback levee, encroachment removal 
would typic~lly be accomplished as part oft he landside levee improvements. This aclivi ty would 
include the relocation of uti lity poles thut arc on the existing land side slope of the Je\ ee. 

Bridge Crossings (Phu~c 4) 

Under applicable Federal requirements, the plane of the no11nbound and southbound bridge 
crossings of SR 99/70 over the NCC must be 4 feet above the I 00-year water surface elevation in 
the NCC. The LOO-ycar water surface elevation is 44.4 ~AVO 88. TI1c so flit (underside) 
elevation of the northbound crossing is 44.9 NAVD 88, and the so ni t elevation of the 
southbound crossing is 42.9 NA VD 88. Accordingly, during construction of Phase 4 the 
follow ing options must be considered !or implementation in conjunction with the Cali forn ia 
Department of Transportation: 

(I) Raise both bridge crossings as necessary to meet minimum FEJvll\ clearance 
requirements. 

(2) Provide for instal lation of a closure structure across the southbound crossing iu the event 
of a I 00-year or grcttter flood . 

(3) Replace the bridge rail structures on the east and west sides of the bridge crossings and 
modi f)' the levees connecting to these structures to provide at least 4 feet of levee height 
above the I 00-year water surface elevation. Under any of these options. at least the 
northbound crossing could remain open for use during a 100-year flood event 

Investigations to Aid Project Planning and Design 

Geo-technical Investigations 

Additional exploration of geotechnical conditions is anticipated to be requi red in Phases 2-4 
along the NCC south levee. Sacramento River ea.st levee. PGCC west levee, NEMDC/Stcclhead 
Creek. west levee, and American River north levee to facilitate rclinemem of design for flood 
facility improvemen ts. Exploration ur subsurface conditions would primarily be conducted by 
drilling borings. Uorings along the levees would generally be d1illed to depths of 60-120 feet 
t>clow the ground surface using either a n1bbcr-tire truck-mowncd drill rig or an all-terrain drill 
rig equipped with an S-inch-diamcter hollow-stem auger and a 4-inch-diameter rotary wash drill 
bit. Hollow-stem augers would generally be used to drill through the levee fill and would be len 
in place to act as temporary casing and protection against hydraulic Jracturing of the levee. 
Rotary wash drilling methods would be used below the augen;. Borings locat.:d at and Landward 
ofrhc levee to~ would be dri lh:d using rotary wash drilling methods. 
F-xploratiou of potential borrow sites will also be required to assess suitability of the material. 
Such exploration could include boring methods similar to those described above, bulto 
shallower depths ( 1()-12 feet below grade). Test pit excavation WIJuld be conducted using a tire
mounted backhoe to depths of 10 12 feet below grade. The test pits would likely be I 3 le~:t 

wide along dirt roadways and 3-<i feet wide in agricultural tic lds by about 10 feet long Samples 
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would be obtained by hand with shovel$ li:om the excavated materials. \Vben the bonom depth 
has been reached, the test pits would be loosely backfilled with the spoils with minor compaction 
etfoti. In the dirt roadways, the backlillcd materials would be compacted with more effort to 
maintain dri vability and safety. 

Cull ural Resources Investigations 

Archeological surveys within potential flood control fac.ility improvement lootprints and 
potential botTOW sites arc required to fadlitatc project planning in Phases 2-4 a11d satisfy 
requirements under Section 106 of the National Historic Preservation Act. The surveys would 
include up to three Stages of work. All excavation work in Stages I and 2 would be conducted 
with hand tools, such as shovels and trowels. Stage I cmails digging s11ovel test pits 15 inches in 
diameter and up to 3 feet deep to evaluate the characteristics of subsurlace materi al; these test 
pit~ would be backfilled immediately. Depending on archeological evidence follJld within the 
shovel test pits. Stage 2 work may be initiated to allow fbr a more thorough site investigation. 
1 his Phase would include excuvation of 1-mctcr-squarc and 5-foot-deep test units. These lest 
units ma) need to remain open for several days until examination can be completed . Any sites 
requiri ll£. deeper excavation to further investigate sub~urface features identified in the first two 
stages wottld be included in S tage 3. This stage \\ould require the usc of machinery. such as a 
backhoe. 

Conservution S tr niC!.'V Overview 

Accttrding to SAFCA. the project conservation strategy will support and signi flcantly contribute 
towards the emergence of an urban hubi tat refuge in the Natomas Basin. The refuge is projected 
to occupy approxi mately 15.000 acres once the NBHCP o~jcctives and other proposed 
conservation programs are completed. Through habitat creation, restoration. and preservation, 
SAFCA wi ll increase the amount of protected hahital available for NBHCP-covered ~pc<:ies. 
Further, SAJ~CA's proposed plan will consolidate !urge areas of habitat, ussisting iu the 
exp<tnsion orT\IBC reserve blocks in the north" estern and southwestern regions of the Basin. 
Finally, the construction o f new canals and the establishment of woodland corridors will greatly 
improve the connectivity between core habi tut reserves that arc di~tributed throughout the 13asin. 
and substantially increase acreage and patch size of these critical habitats. 

Overall. the proposed project is an opportunity to employ a landscape-scale vis ion. helping to 
advance the goals and object ives of the NBHCP and a~sist the Federul Aviation Administmtion 
(FAA}, Corps, and the local Reclamation Districts in achieving their gouls. The SAFCA's 
"'atomas Lundside Improvements Project presents a unique, one-time opportunity to reconfigure 
habitat and connective corridors in the Basin at a landscape sca le. 
Rather than a piecemeal approach to habitat protection, SA . .FCA's proposed projec t secures and 
expands the amount of habitat protected in the Rasin. establishes the components that tie th..: 
preserves and disparate mitigation sites together in perpetuity under public ownership. and 
increases the quality and viability of this emerging urban reserve. Refer to the June 18,2008, 
Concep111al Mirigalion, Manage men/. a11d Moniloring l'fan document (prepared by EOA W for 
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SAFCA) for a more complete surnmury of the conceptual strategy for 
creatinglcnh;mcing/preserving, protecting, and managing habitats in the Natomas Basin m 
perpetuity. The following s ubsections provide an overview of the primary goals and landscape
leve l benefits of this habitat conservation strategy. 

lncrease Amount (lj Protected Habittlf 

While the project \\i ll reS\tlt in loss and reconliguration of landside habitat~ adjacent to the 
widened levees in the Natomas Basin, the proposed project has been specifically designed to 
minimize impacts to these landsidc habitats. and to avoid impacts to riparian babitnts along the 
Sacramento River and NCC. The construction of an adjacent setback levee and installation of 
seepage cutoff walls enable SA FCA to retain the mature ripurian tree corridor and numerous 
Swainson"s hawk nests that are located along the waterside of the Nntomas Basin levees. The 
project's conservation strategy includes the preservation, enhancement, and creation or over 
1.300 acres of compensatory habitats in the Natoma~ Basin, including: 
• 72.98 acres of created, managed marsh. 
• 616.1 5 acres of created, managed grassland~, 
• 154.37 acres of canals (16 C<lnal miles) and a~sociatcd uplands. 
• 140.85 acres ofland~ide valley oak woodlands and savannah (125 acres created and 15.85 

acres preserved), 
• 175 acres or preserved rice tields, and 
• 150 <teres or more of agri cultural lield crops. 

The project will result in the creation of a larger contiguous area protected and managed lor the 
giant garter snakes and Swainson's hawks than currently exists. 

l:.):pan.)·ioll a/U/ Collso/idatioll of Protectetf Habitat in tfte Natomw; Basin 

The project will consolidate large areas of habitat, assisting in the expansion and in fill ofTNRC 
reserve blocl.s in the northwestern und southwestern regions of the Basin. The SAFCA will 
acquire several properties to provide compensatory habitat, either in the fi.1rm of preserved rice 
and agricultural crop lields or created managed marsh, managed grasslands, or Jandside 
woodlands. Many of these properties are contiguous with existing TNBC reserves or other 
completed or planned m itigation habitats. Protecting habitat adjacent to existing TNUC reserves 
and other mitigation sites create~ a larger contiguous area managed for giant garter snake and 
Sw·<linsou's hawk than currently exists. This increases the habitat value. sustainability. and 
functions that these individual properties would other\1\~se provide in isolation, contributing to 
giant garter snake <ll1d Swainson's hawk recovery in the Uasin. 

Strengthen Cmmectivity between TNBC Resl!fi'I!S 

The proposed enhancl!ments of existing Basin landscapes arc important to the succcss f"ul 
implemcmation of the NBHC.P, along with the acquisition and permanent protection of 
mitigation land. The coWJcctive canal and woodland corridors that SAlTA proposes to establ ish 
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and/or improve arc tnhancements that will aid in NBHCP implementation. providing TNDC with 
an opportunity to improve its overall performance towards the goals of the NBHCP. Canal 
corridors will provide enhanced habitat functionality by permanently linking TNDC properties in 
the north and Fisherman's Lake reserve areas that are managed forth~: giant garter snake and 
other covered species. 

Mitigation, Management, and Monitoring P lan 

A Mitigation and Monitoring Plan (MMP) and a Long-TI!nll Management /'/an (I .TMP) lhr the 
compensatory habitat components are being prepared to guide S/\FCA and its partners as they 
manage the C-ompensatory land components in perpetuity. The M,\.fP would address the habitat 
creation and preservation components of the NLIP Landside Improvements project. The MMP 
and L TMP would establish specific ~uccess eriteri11 for the habitat components. spcci(y remedial 
mensures to be undenakcn if success criteria arc not met (e.g., adaptive management, physical 
adjustment~. additional moni toring), and describe shon- and long-term management and 
maintenance of the habitat land~. rhe MMP and L TMP would also describe the stnttegics l~tr the 
long-term protection oftbesc habi tats and funding for the management as provided through 
appropriate mechanisms, "~1ich would be determined by S.A.FCA. the regulatory agencies, and 
other enti ti es cooperating in the implementation ofthe project. 

Plan Goal 

The goal of the MMP and I. TMP is to ensure that the conservation values of the preserved, 
restored, and creattod habitats are maintained in good condition in perpetuity. The MMP and 
L TMP would discuss specific management strategies designed to maintain the conservation 
values for each of the ha bitat mitigation components and idcmitie~ pcrfomwncc criteria used to 
determine the success of the mitigation habitms. 111e biological goals include: ( I) the 
preservation of the abundance and diversity of mtlivc species, and particularly special-status 
species, in the mitigation habitats; (2} the protection of the habitat features from the effects or 
indiscriminate land uses that may adversely impact mitigation habitats; and (3) tbe restoration of 
~ny adverse condition within the mitigation habitat areas that may allect or potentially ant:..:t 
these areas. 

Jmplemellfing Mechanisms for Long-Term Protection and 1Hanagement 

The t'vfMP and L TMP would describe the fr-.tmework for the protection and management of the 
mitigatiotl habitat components of the Nl.IP Landside Improvements project. The actual 
implementation of this framework would be enacted through easements. stakeholder-specific 
management agreements or memoranda of understandings. and contractual agreements. These 
contractual agreements would focus on the management obligations specific to each management 
entity, and describe the dcmonstr.lled fmancial and legal assurances necessal)' to implement the 
MNIP and LTMP to protect and manage the habitat mitigation components in perpetuity. These 
..:ontractual agreements would be subject to review and approval by USFWS, Corps, and CDF<i, 
and enforced by SAF'CA, in perpetuity. and by Corps through permit issuance. 
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Management F:n tities for l'rojcct Jo' eatures 

Agencies and organizations anticipated to have management responsibility for proposed project 
features an~ SAFCA, RD I 000, NMWC, the Airpon, and TNBC. 

Sacramellfo Area Flood Coutrol Agency 
SAFCA would be re:;pons ible for the design and construction of' all levee improvements, 
maintenance access and inspection roads and rights-ot:way, rep lacement canals and associated 
drainage and irrigation structures, and habitat creation sites. In addition , SAFCA would be 
responsible for all necessary land acquis itions and casements to construct the project features and 
achieve the project objectives. llowever, once these project features nrc completed, most of' the 
land or land management responsibiliry would be confem.'<l by SAFCA to the other rmmagemcnt 
enti ties described below. Memoranda of agreement land ownership transfers, or munagement 
endowments and contracts would be used by SAFCA to transfer land management responsibility 
to the appropriate publ ic agen~y or nonprofit land management organjzation. At the end of the 
project conslruction period, all project lands would be in public ownership and/or would be 
under the permanent control of a natural resource conservation entity. 

Reclamation District 1 UOO 
The mission and purpo~c ofRD I 000 is to operate anc.l maintain the flood protection levees 
surrounding the Natomas Basin and to operate and maintain I he internal drainage system to 
evacuate agriculturul and urban storrnwater and incidental runoff. The RD I 000 would be 
responsible for the management of the proposed levee improvemt:nts, rcconstmcted Pumping 
Plant No. 2, and dn1inage ltmtures. Typical maintenance activities include mowing grassland 
along levee slopes, benns, and rights-of-way. removing sediment and noxious aquatic weeds 
from the canals, and managing bank vegt:tatioo. 

Natonws Ceutml M utllnl Water Compa11y 
The NMWC is a nonprofit mutual water company with the primary focus of' keeping the water 
conveyance functioning to serve the company shareholders. Intensive maintenance to maximize 
agricultural i1Tigation services throughout the basin is generully conducted in a given year vn 
only J 0 percent of the approximately I 00 miles in the Natomas Basin canal system operated by 
NMWC. The NMWC would be responsible for maintai11ing and managing the relocated Elkhorn 
and Riverside Canals and existing irrigation cunals. The relocated ~:anals would be maintuined in 
the same manner as the exi~'ling ~:anuls. Typical maintcnan<:e activities include operating and 
repai ring water control structures and barrier gates, periodically removing sediment and noxious 
nquatic weeds from the canals. repairing canal roads, managing bank vegetation, and mowing 
grassland along canal and road rights-of-way. 1-luwever, the relocated Elkhorn and Riverside 
Canals would have improved levees, better water control Strucntrcs, and wider roads and rights
of-way than the existing c;unals. These improvements nrc expected to CtL~e annual canul 
management cffons, allowing for a proportionately greater focus on maintenance and operations 
und less need for system repair and dredging. 
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Sttcrnmento Cotmty Airport Sy:ytem 
The SCAS manage~ the Sacramento County-owned buffcrlands outside the Airport Operations 
Area. All proj;x:t components on land under SCAS management wou ld remain in public 
ownership but project land must be protected in perpetui ty for the benefit of the giant garter 
snake. 

The Nntomas BasiJt Conservancy 
The TNI3C acquires and manages land lo r the purpose of meeting the objectives of the NBI ICP. 
To meet the mitigation goals or the N13HCP, developers o f projects pay a mitigation fcc to 
TNUC when they apply for bui lding permits. The Th'UC then uses the mitigation rees to acquire, 
restore, and manage mitigation lands to provide habitat lor protected species and maintain 
agriculture in the Natomus 13asin. The TNBC owns approximately 30 mitigation propetties 
totaling more than 4.500 acres. Private land acquired by SAFCA 1111d converted to managed 
marsh. preserved in rice, or used for woodland cstahlishment would be conveyed to T::-.IBC ~d1er 
creation of permanent habitats as marsh, woodlands, and habitat buffer 7.ones. The SAFCA may 
also Gontract with TNFIC for management clements of some habitat fcanrres (e.g., the 
GGS/Drainage Canal). 

Stu kelt older-Specific Management Agreelltl!llfS 

The MMP "~II describe the framework lor the design and managcrm:nt of the mitigation habitat 
components of the propo~ctl project. The actual implementation of this framework wi ll be 
enacted through Stakeholdcr-Spccilic Management Agreements. These contractual agreements 
will locus on the management obligations specific to each entity, and describe the demonstrated 
fuJancial and legal assur'dllces necessary to implement the MMP and protect and manage the 
hubita.t mitigation components in perpetuity. These contractual agreements will be subject to 
review and approval by the Sen.ice, Corps. and Cl>FG, and enforced by SAFCA. in perpetuity. 
and by Corps through permit issuance. 

Frmlfing .Ueclwnism 
Funding for implementation of the MM P and L TMP has been incorporated into the overall 
budget for implementation of the NLIP Landside Improvements project. SAFCA anticipates 
funding for proj&t construction, monitoring, and long-tenumanagement will be provided 
through the Consolidated Capital Assessment District and existing Operations and Management 
Dis trict. The Consolidated Capital Assessment District \\"dS created to provide local cost ~hare 
for t1nod control project within the Sacramento Urban Area. It wus adopted un April 26, 2007, 
after voters whu would be within the assessment district voted to approve the assc:;~ment. A 
ponion of the District Assessment Fee would be encumbered to spccilically implement the M}.1P 
and L TMP. This District li.mding source "~II sunset in 2037. at which point. the funding \'CJu ld 
transition into a nun-wasting endowment . lbe endowment would be buill over time through a?.
year advance of the fee into the account. 
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Project Phasing 

The proposed project is comprised of three phases of construction, spanning approximately 3 yenrs. 
Phase 2 of' the NLIP l.andsidc Improvements project, for which S/\FCA is currently requesting a 
permit, is described and analyzed in detail in this pcnnit application, while Phases 3 and 4. for 
which subsequent requests for permits will be submitted, are described und analy-t.ed at a more 
gcneml. progrum level of' detail in this document. 

Phase2 Work 

Table l summarizes the major clements of l'huse 2 of the Landside Improvements project 
(proposed project) and the general timeframcs in which the elements arc expected to be 
implemented. I'\ me thllt although seepage berms are depicted as the primal)' means of providing 
undersccpuge remcdi<tlion along the Sacn11nento Ri ver east levee. the u~e of cutoiTwalls 
cominues to be evaluated, and cutoiTwalls wi ll likely be implemented instead ofbcnns in several 
locations. F.ach ul' the main project ekments arc described in more detail below. 

Le,•ee Raisin~ and Seepage Remtdiation 

Natomas C•·oss Canal South Levee · 

The proposed project would include raising the entire NCC south levee (Station Q.,.OO to Station 
287 150. Reaches I to 7) and would continue the construction of u seepage cutoff wall from the 
eastern tcm1inus of the NCC South Levee Phase I Improvements (NCC Phase I Improvements ) 
initiated in 2007 (Station 0 f-00 to Station 61 ~-00. beginning of Reach I to approximately middle 
of Reach 2) to the eastern end of the NCC south levee (approximately Station 56100 to Station 
287+50, approximately the middle of Reach 2 tO end of Heach 7). NCC Reaches correspond 
rough ly to the l'ollowing Stations: Reach I (Station 0 to S t~•tion 3): Reach 2 (Station 4 to Station 
103), Reach 3 (Station 103 to Station 123), Reach 4 (Station 123 to Station 170), Reach 5 
(S tation 17 I to Station 195). Reach 6 (Station 195 to Station 277), and Reach 7 (Station 278 to 
Station 287). Phase 2 would include the construction of the NCC south levee component. which 
is anticipated to occur over one constntction seasons, heginning in May 2009 and ending in 
October 2009. The primary construction activities are dcsc.:ribed below. 

Preparation for construction of the cutoff wall would begin with using scrapers (or other suitable 
equipment, depending on the slope) to clear and grub/strip the surface to a depth of2 inches to 
remove low-growing vegetation. loose stone, and surtacc soils. 1l1c ~ggregate base from the 
opentling road also would be removed and stockpiled l'or later reuse. Waste material would be 
hauled to an off-site location. 
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Table I 
Summary of the Major Elements of Phase 2 of the Proposed Project 

- ----i 
Project Element 

Levee raising and seupage 
remed iatinn: NCC south levee 

Levee raising and seepage 
remediation: Sacramento 
River l!ast levec (adjacent 
setback levee) 

Proposed Activ ity and Timjng 

Raise and realign the NCC south levee w provide additional 
freeboard and more stable waterside and landsitle slopes and to 
reduce the need for removal of waterside vegetation. 
(May Ocwber 2009) 
Constmct a seepage cutoff wall through Lhe levee crown in 
Reaches 3-7. (May-October 2009) _:_ _ _ 
Construct a raised adjacent setback levee from the NCC to just soulh 
of the North Drainage Canal (Reaches l-4B) wilh a 100-loot seepage 
berm in Reach 4A and a 300-foot seepage hem1 in Reach 4B. 
(May-October 2009) 
Relocate utility poles. (November-December 2008) 

- --- - - - - - - -j 
lrnprovemems to major Constmct a new canal designed to provide drainage and associated 
irrigation und drainage giant gart~r snake habitat (the GGS/Dminagc Canal) between the 
infra.,tmcrurc Norlh Drainage Canal and Elkhorn Reservoir. (May-0ctobcr 2009) 

Relocate the Elkhorn Canal (highline irrigation canal) between the 
North Drainage Ctm<•l und Elkhorn Reservoir in anticipation of the 
filling ofth.: c:xisting Elkhorn Canal at the toe of the Sacramento River 
east levee. (May-October 2009) 

Habitat enhancement, creation 
and management 

Remove a deep culvert at the location of Pumping Plant Nn. 2. 
(May-October 2009) 

Establish vegetative habitat features in Lhe new GGS/Drrunage Canal. 
(Fall 2009) 
Recontour and create habitat on lands usl!d as borrow sources. 
(Fall2009) 
Establish grassland on the adjacent s~tback levee slopes and seepage: 
berms. (Fall 2009) 
Install woodland plantings to o !Tset rhc loss uf portions of tree groves 
in the landside levee footprint. (Fall 2008- Fall2009) r------------------------ ~ 

Right-ol~way acquisition Acquire right-of-way through lee title or casement interest within the 
lotllprint of the proje't features, at the borrow sites and along the llood 
control system. (Uefore construction) 

~--------------------~-- -~----
Notes: Elkhorn Canal= Elkhorn Main Irrigation Canal; GGS "' Cliant Garter Snake; NCC = Natomas 
Cross Canal -----

Construction of the euton· wuU would include degrading Lhe existing levee to a depth equal to 
one-hal fits total height (approximately 9 feet). A 70-foot-dcep euto!Twall would he constructed 
lor a totallcnglh ol'23, 150 linear teet (2 million square feet), with the method of installation at 
Lhe contractor' s discretion. Given anticipated schedule constraints, a three-heading, double-shill 
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work schedule is anticipah:d. Material d~:graded to ~uppon cu toff wall construction would be 
compacted at the landside toe or the levee ro support the levee raising operation described below. 
Un~uitable material generated from cutol"f"wall construction would be disposed ofoll~sitc. 

Raising o l" the Natomas C •·oss Canal South Levee 

Levee raising would occur throughout the entire length of the NCC to provide three feet of 
freeboard over the design water surface profile (this requires raising the levee approxi mately 
three feet). Throughout most of the NCC, this would be accomplished by setting the levee back 
towards the lands ide. such that there i~ a theoretical 3H: IV waterside slope extending from the 
existing waterside toe to the new waterside top. Following degrading o f the levee for cutoff wall 
constru.;tion, the new levee crown would be constructed such that the actual waterside slope 
extends to meet the point of degrade on the waterside slope. lltis actual slope would be 3H: IV 
or flatter. The new levee cr0\1111 would have a width of twenty leet and the new landside slope 
would be JH: IV. Where an existing ~labili ty berm is present, it would be stripped and 
incorporated into the new levee prism. Any portion of the berm outside of the limits of new fill 
would be trimmed back to conform to the new landside 31!: IV slope. \¥'here the berm is fully 
incorporated. it would he stripped and tri nmted as necessary to accorrunodate placement or new 
lill materialm·ound it. Existing drai n pipes exiting the berm would be extended to daylight 
landward of the new levee landside toe. 

Throughout Reaches 6 and 7. Sutter County in frastructure (J iowsley Road and related features) 
and p1ivate rcsidtmces nrc close to the NCC south levee. To avoid the infra~tructure and 
residences, between S tation 215; 00 and 245+00 (central purtion of Reach 6, from just west of 
State Route (SR) 70/99 to just cast of SR 70199). the levee wou ld be rai sed waterward, 
encroaching on the 'JCC channel app,·oximately 30 feet. Between Stations 245+00 and 279+50 
(remaining purtion or Reach 6), the levee would be raised on the landside. s imilar to Stations 
54+00 through 215-00 (approximately the middle of Reach 2 to initial portion of Reuch 6). 
Smooth transition distances of up to 200-500 feet would link the waterward and landward raises. 

Vegetation would be removed from the waterside s lope in all locations above the elevation 
corresponding with the projection of the landside levee toe on the waterside slope. Fletween 
Station 0+00 and 54+00 (Reach 1 through first half of Reach 2), where there is signilicant 
vegetation on the waterside slope above this elevation, the levee would be set back un additional 
liflecn feet to provide a "root- liee'' zone on the levee s lope, and the vegetation would remain . 

l{emoval of Slructures 

Relocation of Howsley Road. the Morrison Camtl, a roadway drainage pump station. and three 
residences and outbuildings would be required by landward levee raises in Readtes 6 and 7. If 
hydmulic modeling indicates that unacceptable hydmulic impacts would not result from 
waterside levee raising in Reaches 6 and 7, only two structures in Reach 7 (a residence and a 
scminl(lbile trai ler) would require re location as a result ur the proposed levee improvemems 
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Utility ModiJkutious a nd Miscellaneous Work 

Pipelines penetrate the NCC south levee at lour locutions: Odysseus Farms (Bolen Ranch); 
NMWC wmcrside Bennett Pumping Plant; l\"M WC Northern Pumping Plant: und RD I OOO's 
landsidc Pumping Plunt No.4. None of these penetrations comply wi th current Corps 
regulations; therefore, the pipelines would be rai sed to huve their inverts above the 200-year 
water surface devation and would be equipped wi th waterside shutofT vahes. If pipes arc 
corroded, they may have to be replaced dO\~n the waterside slope of the levee. 

As part of raising the pump station discharge pipelines that cross the NCC south levee, canals 
south of the levee would need to be relocated farther li·om the levee toe in the tollowing 
locations: the RD I 000 Vestal ))rain and NMWC Bennett Canal between Station 55 ~50 and 
Station61-50 (middle of Reach 2) and the NMWC North Main Canal between Station 120+00 
and Station 123+50 (end of Reach 3 to beginning of Reach 4) and between Station 216+00 and 
218-00 (Reach 6,just west of' SR 70/99). The ditch segments would be moved about 100 feet 
farther away li'om the levee toe. Some of this work rna) be accomplished by NMWC as part of' 
its American Uasin Fish Screen Project, but the timing of this NMWC project is uncertain. If the 
work is not accomplished by NMWC. SA FCA would relocate the canals at the time that the 
pi pclines arc raised. 

Between Station 0+00 and Station 19+00 (beginning of Reach I through first eighth of' Reach 2) 
of the NCC south levee. SAFCA intends to obtain a landside levee maintenance access area to 

match the 80- to I 00-foot wide maintenance access area already established for tile levee. This 
area is currently in active rice fields. Once the maintenance access area is established. this area 
would be fi lied lo be above the agricultural field grade to prevent encroacluncnt by fanning 
operations into the maiotcnance access area and to provide an operating road at the h:vee toe . 
Oetween Station 99+00 and Station 124+00 (end of Reach 2 through Reach 3), a low-lying area 
between the levee's landside toe and an operating road lbr the Lucich North Habitat Preserve 
would be tilled to raise the grade of the operatu1g road at the lundsidc toe. 

In 1996, as pan ofSAFCA's NCC and PGCC Lc\'ee Project, 200 lcct offloodwaU was installed 
to raise the NCC levee around the State Route (SR) 99170 bridges over the NCC. The top of wall 
for this flood wall is at elevation 44.80 feet (Natiomtl Geodetic Vertical Darum 29). To conform 
to eurTent levee criteria, the flood wall would need to be raised to elevation 49.3 feet. 

Construction Stugiog Areas and Postcoostructioo Site Condit inn 

Consmrction staging would take place in areas adjacent to the NCC south levee, within the 
maintenance uecess areas between Stations 0+00 and 56+00, 6 1 +00 and 96+50, 99T00 and 
2 16+00, and 251 +00 and 281 +00. Cutoll' wall c-onstruction would rcqtlire temporary 
establishment of three on-site shrrl)' batch plants that would oc-eupy about 1- 2 acres each. Each 
batch plant s ite would like ly contain tanks for water storage, a pug mill mixer, bulk bag supplies 
of b~:ntonite, b<.:ntonite and cement storage silos, cyclone mixt:rs, pumps, and generators. The 
sites would also include slurry tanks to store the blended slurries temporari ly until they are 
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pumped to the work sites. Slurry constituents would be mixed with water at the butch plulll and 
the mi.>:ture would be pumped from the tanks througl1 pipes to the cutoff wall construction work 
sites. 

After construction, the levee s lopes and any previously vegcl!lted areas disturbed during 
construction, including staging areas, would be seeded "'it.h a grass mix. 

Sacramento River East Levee Hencbcs 1--4JJ 

Phase 2 o r construction would begin in 2009 for the Sacramento Ri,•er cast levee, which includes 
an adj~cent levee extending from the northern end of Reach I at the NCC south levee through 
Reach 46 {approximately Station 0+00 to Station 226+00). Also included in Phase 2 is: 
inslallation of cutoff wall in Reach 2 of the adjacent lt!vee: construction of a I 00-foot seepage 
berm in Reach 4A and 300-foot berm in Reach 46: planting of woodlands in a corridor and 
fal low fields extending from the lower end of Reach I through portions of Reach 4A; and 
reconstruction of the intersections of Sankey Road and Ricgo Road with Garden Highway. 

An adjaeem setback levee is proposed in lieu of in-place moditication of the existing Sacramento 
River Cll$t levee, which has substantial structural and vegetation encroachments along its water 
side. The adjacent-levee raise would involve the construction or a new embankment adjacent to 

the exi~ting levee. 1\ minimum 5-Joot-wide shoulder would extend from the landsid~;; edge nfthc 
crown of the existing levee to the water side of the new adjacent setback levee embankment. A 
31 !: IV ~l ope would extend up to the CrD\\11 of the adjacent setback levee. 'fhc. crown would be at 
least 20 feet wide and would be topped with an aggregate base access road for in~-pection and 
maintenance. The adjacent setback levee would have a 511: IV landside slope. except for 
approximately S,OOO feet in Reaches 2 and 3. which would be 3H:Vl. It would be constructed of 
compacted random fill material from borrow sources and from the excavation of the existing 
lanuside stability berm. 

[t is assw11Cd that a main construction staging area for this piHISC would he located on 
approximately 5 acres near Riego Road. The area would be lenccd and would be used for the 
contractor's and engineer's construction trailers, parking lor personnel, machine nmintcnance 
tools and parts. possibly water tn1cks, and the storage of fuels and other materials to be used for 
constTuction. The project right-u f~way along the construction area also would be used for staging 
of constructinn materials and equipment. Personnel, equipment, and i111portcd materials \lOUie! 

reach the project site via SR 99i70, Sankey Road, Riego Road. anti Elverta Road. rhe primury 
corridors where construction activity would take place are the adjacent levee nlignmel11 and 
existing din roads used for access to the work areas; soi l borrow areas; and paved roads, 
including Powcrline. Sankey, and Ricgo Roads. 

Improvements to Re<~chcs I-4B are anticipated to occur over one construction season, beginning 
in :Vtay 2009 und ending in Octoher 2009. The primary construction activities are deserihed 
below. 
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Site Preparation (Tree Removal, Clearing, Gmbbiug, a11d Stripping)- Site preparation ~ouJd 
entail removing trees and other large vegetation trom the construction area and stripping the top 
6 inches of material from the landside slope of the existing levee, the lootprint of the adjacent 
setback. levee, the seepage berm areas. and the 50-foot-wide permanent maintenance access 
corridor. Large roots and deleterious material would then be grubbed from the working are~. To 
the extent feasible, trees that must be removed trom within the footprint of the adjacent setback 
levee or bcnns would be relocated ouL~ide of the footprint to new woodland planting areas, 
where u substantial number of new trees would also be planted. Excess earth materials (organic 
soils. roots. and grass from burro'" areas and the udjacent levee foundation and excavated 
material that does not meet levee embankment criteria) would be used in the reclamation of 
borrow areas or hauled olT-sitc to land till s. Cleared vegetation (i.e., trees, brush) would he 
hauled off-site to landfills. 

Relocttliou of Irrigation Ditch- Odrsseus Farms. located at the junction of the NCC south levee 
and Sacramento River east levee, maiutains a private irrigation ditch that is situated within the 
proposed footprint of the adjacent setback lc:vec. This private irrigation ditch is situated along 
the top or an existing berm in Reach I within the proposed footprint of tht: adjacent setback 
levee. Bt:fore fil ling of the existing ditch, a new ditch would be constmetec.l in Reuch I to serve 
irrigation needs for agricultural uses of the land along thls reach. The new ditch \\Ould be 
constructed from Station 0 I 00 to Station 25+00 and would be elevated. similar to the existing 
canal, to allow for gravity llow southward from the NCC. The relocated ditch would cross under 
Sankey Road through a culvert and meet the existing canal lateral at Station 25 1 00. The existing 
di tch would be drained and any unsuitable material from the ditch bottom would be excavated 
and hault:d oft~site. To maintain irrigation system continuity, this rclocatiC)n work wot1ld need to 
be implemented prior to May I. 2009, as tilcilities begin operations prior to May and arc 
continually in operation through the end of summer, thus presenting limited opport\mities for 
relocation during the levee constmction work window. 

llcmo\•oll of Lnndsidc Structures and Othc•· Facilities- Residences and other farm structures 
that are within the proposed footprint of the adjacent setback levee embankment, berms. und 
maintenance areas at Station 35 • 00 in Reach 1 (house, barn, und shed) would have to be 
removed or re located larther lrom the flood control facilities before the stan of levee 
construction. Irrigation lac ility collcctionldistriburion boxes, wells, and standpipes within the 
fi>atprint of the flood control features would be demolished <llld replaced as needed. Debris from 
structure demolition. power poles, utility lines, piping, and otber materials requi1·ing disposal 
would be hauled off-site to a suitable landfi ll . As feasible, demolished concrete co\tlc.l be scnLto 
a concrete recycling facility. Wells and septic systems would be abandoned in accordance with 
the applicuble state and county requirements. Some utility poles would be relocated after 
October 1, 2008, after [!<!rrnit issuance; the removal of other lan<hide structures and facilities 
would not occur until May of2009. 
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Excavation of Stability Berm and Inspection Trench 
The existing stability b<:rm along the levee would be excavated and the ~oil and drain rock would 
be stockpiled lor use in the constntction of the adjacent setback Jcv~e. The gcotextile fabric from 
the drain layer would be discarded. A 3-foot-de.ep inspection trench would also be excavated 
along the loundation or the adjacent levee raise area af\er stripping has occurred. The purpose of 
this trench is to expol)e or intercept any undesirable underground features such as old drain tile. 
water or sewer lines, other debris, animal burrows, buried logs, or pockets of unsuitable material 
(e.g., sand lenses). Aller inspection, the trench would be backfilled and compacted as part oft he 
embankment con~truction. 

Construction of Adjacent Levee Raise and CutoffW:~IIs 

Borrow material would be excavated from several locations in the project area and would be 
delivered to th~ levet: construction sites by scrapers or haul trucks where it would b<: spread by 
motor graders and compacted by sheepsloot rollers to build the adjacent levee up to a height 
equal to about two-thirds of the height of the existing levee. This would create a working 
platform lor cutolr wall installation using an excavator with a long-stick boom capable of 
diggi11g a 11·euch to a mmdrnum depth of approximately 80 feet. Bentonite slurry would be 
pumped into the trench during excavation to prevent caving. rhc soil excavated from the trench 
would be mixed with bentonite and backlilled into the trench to create the cutotT wall. 

Reconslrll<'tion of Garden 1/ighway at Jmerseclions- The Garden Highway intersections at 
Sankey and R.icgo Roads would require reconstruction to accommodate the raised adjacent 
setback levee. It is anticipated that Garden Highway would be extended up and onto the widened 
adjacent levee 111 thel)e locations to meet with the secondary roads. Approach embankments at 
the intersections would be enlarged and the entire intersections would be repaved. Imcrsecting 
roads would be raised <tt a slope of 15TT: IV. extending the approach embankment approximately 
350 feet outward from the levee. The side slopes of the raised embankments would be uta 
311: IV slope. 

lnsta/latio/1 of Surface Drainage Out/elf 11cross Gardeu lligltway- Between the adjaccm 
setback le\ee and the Ourden 1-Jighway pavcmem, new storm drain facilities would be 
constructed to convey surface water beneath Garden Highway and IO\\~d.fd the Sacnnnentu River. 
A drainage swale collection system would convey runofr warcr to drop inlets located 

approximately 1.000 feet apart along an approximately 22,800-toot-long section or the improved 
levee, and new 12-inch diameter pipe laterals would convey rhe water beneath Garden Tlighwuy 
to the waterside slope berm. Excavation of a trench across Garden Highway and down the 
waterside levee slope would be required: those segments of Garden H ighw~y where excavation 
occurs would have to be reconstructed. Single-lane traffic control s and through-traffic detour~ 
would be required during construction Phase 2. Drainage outlets would be located on the 
waterside levee berm, above the two-ycurordinury high water mark. The constntction of the 
drainage outlets entail the excavation or a I 00 square foot area, of which the lower eighteen to 
mcnty-four inches would be filled with a gravel/cobble mix, and the upper six to twelve inches 
would be an open depression. Wnter exiting the drainage outlets would s~;;ttle in the depression, 
and then now overland to the Sacramento River. 
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Site Restoratio11 tllld Demobili<.alioll - Following constntclion. the levee slopes. seepage berms, 
maintenance ucccss ri ght-of-way, and any previously vegetated areas diswrbed during 
conslruction would be seeded wilh a grass mix. Any cons1ruction debris would be hauled to an 
appropriate waste facility. Equipment and mate-rials would be removed from the site, and st.1ging 
area:; and any temporary access roads Wl1Uid be restored to prcprojcct conditions. 
Demobilization would likely occur in various locations as ..:onstruction proceeds along the 
project alignment. 

Major Irrigation and Drainage lnfrustructure Modifications 

Elk/tom Ca11af - The Phase 2 construction plan would include the new Elkhorn Canal Jl·om the 
North Drainage Cunalto Elkhorn Reservoir, between Rcucb 4R and Reach oll. On the north end, 
the new canal would be connected with the existing Prichard Pumping Plant outfall and an outlel 
to the North Drainage Canal would be constn.tcled. An oullilll to provide for connecti on to RD 
I 000 Pumping Plant No. 2, during ils construction in Phase 3, would be incorporated into the 
Phase 2 canal construcl ion to mi nimize the need for future canal disturbance. l'he discharge 
pipes from the Prichard Pumping Plant would be cxlended to the reloc.;ated canal. The outlet to 
tb.: North Drainage Canal would be combined with the GGS/l)minage Canal outlall with a gated 
control slructure in the irrigation canal and a piped ou1let to the Korth Drainage Canal. 

At the southern end, the relocated Elkhorn Canal wou ld connect in10 an earthen-lined sediment 
basin. The sedimentation basin would consisl of a number of watered, eartbcn-bottomeu 
chambers separated by weirs, which may~ concrete or rock covered. The basins would have 
311: IV embankments that arc 15-foot-widc at the top 10 provide mainh:nance equipment access. 
J'he total area of basins includi ng the embankmenls is approx imately 9.6 acres. with nearl) 
3.3 acres of water surface. The proposed sediment basin would be connected to Elkhorn 
Rcst:rvoir witlt a tempomry pipe and outfall structure. During construction Phase 3 (see below), 
Elkhorn Reservoir would be dcwat.ercd and piping l'rom the Elkhorn Pumping Plant wou ld be 
extended 10 the new sediment ba~in, at which time the Elkhorn Reservoir sedi ment basin would 
be abandoned and filled. 

111e GGS/Drainage Canal would be conslructed parallel to and within the same right-of way as 
the Elkhorn Canal. J'bese features would be constructed concurrently to faci litate the usc of 
excavated material from the GUS/Drainage Canal for usc as embankment material along the 
F. I khorn Canal. 

The primary construction slflgcs for Elkhorn Canal are described in the subsec1ions below. 

Clcuring and Grubbing/Strippin~ 
Preparation for canal construction would entai l using bulldozers/scrapers 10 c lear and grub/strip 
the surface loa depth of~ inches and remove low-growing vegetal ion and loose surface soils. 
SuitAble materials removed during this stage could be stockpi led. Unsuilable material would be 
wasted and hauled off s ite. The right-of-1.vay for the eanalthat would need 10 be cleared 
(inc luding I he GGS/Drainagc Canal right-ol'-way) is approximalely 225 feet wide. 
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1:3ulldo.rers/scrapers and front-end loaders would be used to excavate and move material. Water 
trucks would be used to control dust and dump trucks would be used to haul unsuitable materials 
away. 

This phase of construction would commence immediately after mobiliz.ation and would most 
likely occur in multiple sections of the Elkhorn Canal and GGSIDrainage Canal alignments 
simultaneous! y. 

Pump Discharge Pipe Extension 
Because the Elkhorn Cnnal would be relocated farther li·om NM WC pumping plants than the 
existing canal. additional pipe would need to be irL~ta llcd to maintain rhe connections between 
the pumping plants and the irrigation canab. ln particular, discharge pipes would need to he 
extended at Prichard Pumping Plant and Elkhorn Pumping Plant. Pipes would be transported ro 
the site on flatbed tnrcks. Excavators and backhoes would be used to dig the pipe tr·enchcs and 
lay the sections of welded steel pipe and backfi I I the trench. The trench would be deep enough to 
provide for a minimum oJ' 12 inche~ of cover. A small compactor w~>uld be used to compact the 
soil over the pipe. The construction of pipelines at the existing Prichard Pumping Plant would 
occur during Phase 2 of construction, and at the Elkhorn Pumping Plant pipelin~ construction 
would oc~,.;ur during Pha~e 3 of construction. 

Prichard Vumping Vlunt Cnnn~ction 
A new concrete transition structure would be constnrcted at the north end of the existing Elkhorn 
Canal tu connect the existing Prichard outfal l box culvert to the new Elkhorn Canal. Three 
reinforced concrete discharge pipes, two 36-inch and one 30-inch, approximately GOO feel in 
length, would be constructed in p!trallel from th.: new transition structure to the proposed 
distribution hox JocalCd approximately 250 feet south of the western end o f the 1\lorth Dminage 
Canal. These pipes would connect the Prichard Pumping Plant OLrtfall to the distribution box. 
Frum the distribution box. two 54-inch reinforced concrete discharge pipes. approximately 
30 feet long. would connect the box to the new Elkhorn Canal. 

The concrete distribution box footprint would be approximately 25 fout by 30 lout. /\ 60-inch 
discharge pipe stub and 48-inch intake pipe srub would be constructed on the north side of the 
distribution box. These stubs will provide f()r future connections of the distribution box to the 
North Drainage Canal and Pumping Plant No. 2. 

Water Control Facility Construction 
New facil ities that would be constructed include distribution boxes, gate valves. cast-in-place 
concrete headwalls tmd contml structl lrcs, culverts, and a proposed ear1hen-lincd sed iment basin 
adjacent to Elkhorn Reservoir. Backhoes und excavators would be used to excavate material for 
the new facilities. Precast distribution boxes, pipes. and other appurtenam;es would be 
transported to the site un flatbed trucks. Other concrete facilities would be poured in place ~ttld 
com:rete would he transported to the site in ready-mix and boom concrete pumper trucks. Small 
compactors would be used to compact fill material around the facilities. 
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Embankment and Access Road Construction 
The existing Elkhorn Canal is a high line canal, and construction of its repluccment would require 
little or no excavation but a large amount or borrow material. The bollom of the OC\\ Elk hom 
Canal channel would be approximately at existing ground level. During construction, borrow 
material would be requ ired to build up the embankments ol'the new canal, which would be 
approximately 4 lect above the channel bonom \\~th 3H:I V sidt: slopes. Bulldozers and graders 
would be used to move and shape the embankment material, sheepsfoot and smooth drum rollers 
would be used to compact the embankment material, and water tn1cks would be used on-site for 
dust control and moisture conditioning. 

Canul Lining 
The bottom 6to I 2 inches or the E\khom Canal channel would be lined with conc1·etc to provid.
for maintenance between sea~ons while minimizing impacL~ on the adjacent cannl banks. Ready
mix and concrete pumper trucks would be required to apply the concrete to the bottom of the 
charute l. lt is amicipated that approximately 3,000 cubic yard$ of concrete \\ ou ld be required in 
con~truction Phase 2 for lhc proposed F.lkhorn Canal lining. 

I rrigation Interconnections 
This ph!lSe includ<:s \\Ork required to interconnect th<~ rclocatcu Elkhorn Canal with the existing 
irrigation canals within the Natomas Basin. Excavators 1md backhoes woulu be used to trench 
any connectors and motor graders would be used tO shape the embankments. A water truck 
would be used to control dust and provide moisture condi tioning during the excavation and 
construction of the intcreollllection facilities. Canal interconnections would be perfomted before 
the abandonment of the existing Elkhorn Canal. 

Central Main Flume Connection 
/\ second concrete distribution box Wlluld he constructed to connect the Elkhorn Canalw the 
Cent ral Main F'hune. The box wil l be located at the imerscction of the Elkhorn Canal with the 
Central Main Flume with a footprint that is approximately 19 feet by 49 feet and will he tied into 
the existing coucrete llume. ·n1ree 4ll-inch slide gates would be constructed on both the north 
and soutb ends of the box to connect the box to the Elkhorn Canal both north and south of the 
fl ume. A 6 foot by 6 foot reinforced concrete box culvert on the east end of the distribution box 
would COlUlCCtto an outfall strucrure and the end of the llurm:. 

Erosion Control 
Erosion control measures would be installed before the Slllrt of constTUetion and W<>uld be 
maintained throughout tbc construction period tu prevent sedimentation of adjacent waterways. 
/\ hydrosecding truck would he used at the end of construction to seed any disturbed area. Water 
!TUcks would be used throughout the construction period to control dust in any disturbed areas. 

Irrigation Canal Ab:wdonmcnt 
As the newly constructed canal is completed and operable. the existing Elkhorn Canal would be 
abandoned. Irrigation flows would be rerouted to the new canal and the existing canal would be 
dewatered and abandoned. The lilling of the abandoned Elkhorn Canul in Reach 413 woulu take 
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place as part of Phase 2 of levee construction and in Reaches SA to 6B would take place as part 
of the Phases 3 and 4 of levee construction. Portions of iimn canals and other irrigation canals 
would be abandoned because of the relocation of the 'Elkhorn Canal. Such segments that are 
outside the footprint of the proposed levee improvements would be filk-d aller the rcil>cation of 
the Elk hom Canal is completed. Dump tn1cks would be used to haul fill material to those canals, 
rollers would be used to compact the Iii!, and water trucks would be used for dust control. 

Dcmobilizat ion/Ciennup 
This phase includes dismantling any temporary facilities, hattling away any leftover construction 
materials, and cleaning up the site. All disturbed areas would be reseeded and graded to drain. A 
front-end loader and dump trucks would be used to move materials. This phase of construction 
would also entail genera l cleanup and hauling away unused and waste materials. All 
construction equipment would be removed. 

Scheduling for Pba.•c 2 Construction of the Elkhorn C ana l 
The segment of the Elkhorn Canal Jrorn the Prichard Pumping Plant to the Elkhorn 
sedimentation basin would be constructed between May und October 2009. The segment of' the 
Elkhorn Canal from the Central Mailt Flume to the Elkhorn sedimentation bas in v.ould be 
constn1cted between May and October 2009. 

Pftase 2 Constructiou ()II New (iCS/Drainage Canal -The Phase 2 construction plan v.oultl 
include the construction of the GGSIOrainagc Canal from the North Drainage Canal to the 
slough east of Elkhorn Reservoir, between Rea~.;h 413 and Reach 61.!. The 008/Drainage Canal 
and F.ll..horo Canol would be parallel and separated b) a 20-loot right-uf-way access. Tht: 
GGS/Drainagc Canal would tic into the North Drainage Canal ca~t of the proposed location or 
rt:placemcnt R.D 1000 Pumping Plant No.2. Crossing of the Elkhorn Canal and tic-in to the 
North Drainage Canal are anticipated to be made via open, arching culverts (e.g., "Con-Arch" 
culverts) that allow the UGS/Drainage Canal to pass under the Elkhom Canal and the access road 
on the south side of the North Drainage Canal without being confined to pipes. 

Because portions of the CJGS/Drainage Canal and rhe Elkhorn Canal woald be constructed 
paral lel within the same right-or way, they would be constructed concw·rcotly during Phase 2 
construction. This approach would facilitate the usc of material from the GGS.!Dntlnage Canal 
excavation for usc as cmhankment material along the Elkhorn Canal. Construction of the 
GGS!I)rainugc Canal would include the same construction phases as described above for the 
Elkhorn Canal, with a IC:w exceptions. Unlike the Elkhorn Canal, the GGSIOrainagc Canal 
would not be concrete lined. TI1c top of bank for the UGS/Dn1inage Canal would be 
approximately at existing ground level. Duri11g construct ion, a trench at least 6 feet deep and an 
average width or 55 feet would need to be excavated lor the construction of the GGSfOrainagc 
Canal. Reclmnation would include planting tules on the sloped banks. BackJ1oes would be used 
to prepare the planting aro::as and a water truck would be used to control dust. 

Remol'fll of Crt/vert at P11mping P/(1!1/ Nu. 2 Site- SAfCA \~ould undertake a second pha~e of 
the k:vce repairs and tacility retnO\'Ul adjacent to the RD 1000 P1unping Plant No.2 site at the 
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west end o l' the North Drainctgc Cru1al as part of the proposed project This phase or work would 
include: (I) excavating and removing approximately 400 feet or the cxi~ting levee section 
adjacent to the Pumping Plant No. 2 site to expose a deep culvert and possible voids under the 
levee. (2) removing the deep culven, (3) reconstructing the levee adjacent w the pumping plant 
sump wi th levee embankment fill. and (4) demolishing, removing, and relocating the pumping 
plant remnants within the project footprint The last activity, reconstruction of the pumping 
plant, would be conducted in the 2009 construction phase and is described in the nex; subsec tion. 
The project-related work would be confined to an area of approx imately 2.3 acres. J\ stockpile 

and staging area of approximately 4.5 acres would be established near the work area. 

Excavation limiL~ would be extended to rccon~truct the levee section adjacent to the sump and to 

re11ch areus where anomalies were ident ified during a geophysical investigution of the site. An 
area on the water side of the sheet pi le wall would be excavated to lower the ground surface so as 
to reduce the loading on the sheet pile and excavation shoring ~ystcm as the excavation takes 
place on the land side of the sheet pi les. Excavated material would be stored on the site along the 
dcwatcrcd scctitlll of the Nonh Drainage Canal. cast of the abandoned sump. and i.n an adj acent 
agricul tural field along the canal. 

During excavation, the remnants of the pumping plant would he demolished and removed. This 
work includes relocation of a 36-inch irrigation supply pipe that is wi thin the excavation limits. 
A temporary plastic fabric- lined ditch at the out fall ofthis pipe would also be relocated to 
provide for sufficient staging and stockpile areas. A short irrigation system ' outage' \\Ould be 
required to allow for relocation of the pipe and ditch. 

Heavy equipment required for construction includes semi llatbcd and/or box !Tucks to ddiv~.:r 
equipment and materials; a crone to dri ve sheet pi lings lor addi tional shoring needs; dump trucks 
to haul debris, stockpile excavated levee material, and import select soil materials for levee 
reconstruction: two hydraulic excavators; two d0:1.ers for stripping and stockpiling material , a 
grader, water truck. <llld front-end loader for maintenance of haul roads and stockpi les; and a 
roller compactor for levee constnoction. 

Habitnt Enhancemcnl, Development, and Management 

Habitat enhancements and developments planned for Phase 2 of project construction inc lude: the 
northern segments of the re located Elkhorn Canal and the newly constructed GGS!Drainage 
Canal between the North Drainage Canal and Elkhorn Reservoir: the preservation and 
establishment of landside woodland$ along the Sacramento River cast levee; the creation of 
managed grasslands on the newly constructed levee slopes, seepage bem1s, access rights-of-ways, 
and canal embankments; and the preservation of rice land. Please refer to the June 18, 2008, 
ConcepiUul Millgarion. Managemcnr. and Moniwrin,:: Plan document (prepared by EDA W for 
SA!'CA) for a more complete summary of the conceptual strategy for 
crcating/enhaneing!pn:serving, protecting, and managing habitats in the Natomas Dasin in 
perpetuity. 
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The proposed project would olTsct temporary and p~:rmanent eJlccts to habitat of I is ted species 
through the creation, enhancement, and preservation of habitat in the basin. The construction of 
the Elkhorn Canal and OGS/Orainage Canal, including their management elements, arc described 
above in more detail. Design and management elements for the mMaged grasslands. landside 
woodlands, and rice fields are summarized below. 

M anaged Grussla nds 
Levee Slopes ami Seepage Berms- Levee improvements would result in landside slopt:S thut are 
less steep than the existing slopes, and severa l reaches of the Sacr<~mcnto River cast levee would 
have adjoining 80- to 300-foot-widc eanhcn secpuge bcnns with a nearly nat slope (SOH: IV or 
less). Parallel to the lundside toe of enlarged levees and seepage bem1s would be maintenance 
access roads and seepage relief wells in some locations. Additional setback buffer lands would 
flMk some of these Jeatures. and property acquisition for the proposed project may leave SI\FC,\ 
with remnant portions or acquired parcels that are nonessential tu llood control uses. With the 
exception of the crown of the levee, these areas would be managed as grassland. Most grassland 
would be mowed or !,'Ta2Cd throughout the growing season, \\~ than emphasis on mowing 
procedures and stubble height to optimize these areus for Swainson's hawk foraging habitat. 
However, the primary purpose and management priority of levees and seepage berms would 
continue to be flood risk reduction, for which RD I 000 has principal management and 
maintenance responsibility, and they would be muimained in accordance with Corps and Central 
Valley Flood Protection Board operations and maintenance requirements. 

Canal Emhankme1rts- The side slopes of the new GGS/Drainagc Canal and relocated Elkhorn 
und Riverside Canals would be /latter than typical canal slopes in the Natomas Basin and 
consistent (3H: 1 V), rcsultiug in greatly reduced erosion and sedimentation. Vegetation on the 
banks could easily be mowed to a specified stubble height using cutter blades instead oftbe 
existing, high-disturbance practice of flail mowing or scraping vegetation Jl:ornthe banks and 
canal with a drag bucket. 1 he~e improved canal maintenance practices would sttbstllllti<tlly 
reduce disn1rbance and incidental mortality of giant gancr snakes that use bank and shoreline 
vegetation as cover and feeding habitat. 

La ndsidc Woodlands 
Woodlands consisti ng of native riparian species would be planted east of the maintenance 
corridor along the Sacramento River cast levee improvements. In Phase 2, tree !lnd shrub 
species. including elderberry shrubs (S<1111bucuJ mexicana), would be planted on approximately 
30 acres of existing cropland or fallow or \:urrently unused sites. Uroves would generally be at 
least 50- I 00 feet wide and several hundn:d feet long. Wide wood lund corridors would promote 
successful nesting by a variety of native birds dccpt:r within th~: grove canopy. where nest 
parasitism by crows, cowbirds. and starlings is le$S of a factor in brt'c:ding suece~s. At maturity, 
stand structure "ould vary from closed canopy woodland to grassland s~vannll vegetation types. 

Planting sites would require suitable soil \:onditions, water supply during a 3- to 5-ycar 
establishment phuse, reduced risk of \\~ldfire, a11d minimal depth to seusonally high groundw<ttcr 
or other naturul water sources to sustain trees once irrigation ceases. i\ mixn1re of native riparian 
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species would be planted, bur predominant species would be Valley oak (Quercus kel!oggii). the 
primary tree species that would be affect~d by the proposed improvements to the Sacr-.omcnto 
River east levee, and cottonwood (f'opuhLiji·emolllii). which is a preferred nest tree for 
Swainson's hawks in the basin and is faster growing than Valley oak. Establishment of woody 
vcgeuuion \\Ould likely require more than one technique. including seeding in winter. Jlood 
irrigation. drip or agricultural-scale spray heads, cuttings, and acorn planting. 

Where trees would be removed from existing groves to make way for the proposed Hood con trol 
system features, they would be transplanted in new locations, including newly planted groves, to 
the extent leas ible. The woodland plaming areas would provide locations for tnm~planting any 
elderberry shrubs that would need to be moved from the pr<>posed footprint of Jlood risk 
reduction improvements. 

Rice Fields 
Brookj ield - The Brookfield property is a 353-acre private property lhilt is located between 
Howsley Road and Fifield Road, west of the PGCC west levee. As of the summer of200S. the 
property is currently in rice cultivation. 

Up to 160 acres ofrhc sire may be utilized for lxmow operutions in Phase 2. Aller the 
completion of' borrow excavation. the 160 acres would be rctumed to rice and at least '1:. of the 
353-acrc site "ould be presened in perpewity. The removal oflx>rrow material would entuil 
excavating the site to a depth of up to approximately 6 feet , with an approximate net yield or 
approximately 3.6 million cubic yards of soil from the site. One foot of topso il would he 
removed and stockpiled for reuse during rcclwnatiotl of the site. This borrow material would be 
used lor levee improvements along the NCC south levee (construction Phase 2), PGCC west 
levee (constntclion Phase 3), and possibly the NF.MDC west levee (construction Phase 4): 
however, no area or the property would be used in consecutive years. Following the removal of 
borrow material for the levee construction, the site would be graded and rentmed to rice 
cultivution. 

Currently, the site is irrigated from on-site wells. To provide irrigation to the site fbUowing the 
excavation of borrow mat<:rial , the irrigotion canal along the south side of the site would be 
deepened and reconfigured li'om the Brooklield site westward to the culvert under SR 99/70. 
Additionally, a field irrigation ditch would be constmctcd within the Brookfield s ite to provide 
irrigation water from the adjacent high line canal to the fields. Grading of the s ite would be 
performed at a slope that would allow the water to llow back to the drainage canals ruru1ing 
along the west and south side 1>f'thc property. The water li'orn the eastern lields would be 
dra ined into a canal along the west side of the pasture land und into the southern drai nage canal. 
The drainage channel along the west and south side of the property would be modi lied to aU ow 
the si te to drain fol lowing borrow excavation. 

Modi lications include widening all canals to an R-foot bortom width with 3H: IV side ~lopes. 
Specific canal improvements could include modification uf approximately 4.480 feet of the 
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RD 1000 canal that borders the south end of the site, modification of3.670 feet of the private 
north-south drainage ditch along the w~st edge of the property. creation of a 90().footlong 
drainage ditch along the west t:dge of the pasture lands, and modification of a 6.350 font long 
section of the drainage canal along SR 99170 from the R1) 1000 canal south. Improvements of 
the drainage canal along SR 99170 may require land a(;quisition of up to 25 acres to nccount for 
the additional width of the channel and flatter s ide slopes. 

Reclamation of Otb~r Borr ow Sites 

l3orrow sites would provide material for Phase 2 Jlood o.:nntrol and irrigation infrastmcturc 
modifications. Follov.1ng excavation of the borrow material. these sites would be reclaimed lbr 
postconstruction uses. 

A irport l'l'orth Borrow Sites - The Airport 's notth buffer lands have been hi~toricully fam1cd as 
rice ficld.s and field crops. However, based on FAA requirements to reduce hazardous wildli le 
attractants ncar runways, the Airpott has opted to not renew rice leases on its hufferlands. Thus, 
these lands arc currently either fallow agriculntral fields or mdcrdl grassland. Aller borrow 
activities. these sires would be returned to their current condition. 

Cut depths tor all the borrow sites would be approximately 4-6 feet. Following the excavation 
of the borrow sites, disturbed areas would be finish graded to standard irrigation slupes so that 
the sites would drain and not have any stand ing water in less than I 0-year storm events. 
Excavated soils not used for borrnw material, such as the or~~oarue surface layer or soils 
considered unsttitable for levee construction, would be stockpiled and rcsprcad on-sit.e following 
excavation. Any unsuitable bon·ow material would be stockpiled on-site und graded back into 
the restoration oftbc site. Revegetation activities would include erosion control on excavated 
slopes (i.e .. hydrosceding) and application of fertilizer. 

Overview of Construction Phases 3 and 4 

Table 2 sunumtl'izes the major e lements of Phases 3 and 4 of the proposed project and the 
an ticipated general timefrumcs in which the elements are expected to be implemented. Note that 
a I !hough seepage bemJS are depicted as the primary means or providing undcrseepage remediation 
along the Sacr.amento Riv~r east levee, the use of cutoff walls continues to be t:valuated, and cutoff 
walls wi ll likely be implemented instead ofhem1s in scvend locations. 

Levee Hnising and Sec1>agc Remediation 
Sacramento Hivcr £ast Levee Reaches SA-20A 

Improvements to the Sacramento Ri ver east levee would continue in construction Phases 3 and 4. 
and would extend trnm Reach SA (below Station 226 t~OO) thrvugh Reach ZOA (Station 925+50). 
It is anticipated that construction ofimprovemcnll; to the Sacramento River east levee would 
encompass Reaches 5A-9B in construction Phase 3 and Reaches I0-20A in construction Phase 4. 
TI1e construction ~eason is assumed to be mid-April - November for both construction phases. 
The following descriptions of design and construction or the improvements to the Sacramento 
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Tuble 2 

1 
_ ______ __ ...:_S_u_n_m_1nry of the Mnjor Elements uf Pbasc 3 and 4 

Pro.icd Element Proposed Activity and Timing 
- ----"'-- --

Levee raising and seepage 
remediation: Sacrdmento River ca~o:t 
levee (adjacent setbuck levee) 

Levee widening and nartening and 
seepng~ remediation: PGCC west 
levee 

- ---
Levee widening and flattening and 
,eepage remediation: NEMIX' weSI 
lcvcc 

Improvements to ma.tor irrigatim anl.l 
drainage in ITastrucn1re 

Habitat enhanccmcJU, creal ion and 
m•nagement 

ConSlTUCt un adjacent sclh•ck le•·ee along S~1tiom 55+00 to 68 >00 in Re-ach 2 and 
from just south <>f the North Drainage Cnnnlto the American River nonh levee 
( Reaches SA-208), raised \\here needed tu provide adequute freeboard, with 
seepage berms, relief wells, and cutoff wall~ rur >ecpageremcdiati<>n us required 
(•pecific seepage remediation measures are still under study) 
(May I, 2009-November I. 2010) 

Widen rhe levee bet\\een llowsl<) Road and Sankey Koad to allow IJr >eepage 
remediation and flatten lhc levee on lhe walcr side ro mee1 Corps c:rnerin. Construct 
cutoff walls or seepage bem1s where required, (April- November 2009} 

Wtden levee and RaUen slope between Elkhorn Al,•d and Nl:MDC stormwater 
pumping sranon. (t\prii-November 2009) 
Cons-Lruct a seepage cuwn·,"all from NF:MDC .)tocmwatcr pumpinA \tation to 
Northgatc Alvd where requ•rcd. (Apl'il No•·cmber 2009) 

Construct lhc new GGS'Druinuge Canal between Elkhom Rl'Scrvoir and the We>t 
Drainage Canal, and irnpi'Ove the West Urninngc Canal to provide enhanced giant 
ga11er sni!ke habital. (May !-November I. 2009) 
lmpJement Airport West DiLCh improvemenLS in connection v,·ith ~Ottstruction ol'thc 
G<iS/Drninage Canal to allO\'t' the Airpon to decommission the agr~cultural irrigauon 
function urthis facility and eliminate lhc huards cun·cntl) associated wilh iL llte 
Airport stonnwatcrdetention funclion proVJded by this ditch would continue The 
d itch would therefore be rccomoured a; a gemly slopmg swn le 10 facilitate periodic 
muimenance such as mowing. ( '<lay 1-Novcmber I, 2009) 
Relocate d1e Riverside Canal anti I he Elkhorn Cunul downsrreamuf Elk hum 
K~rvoir (specific alignmcnls to be determined) and fill the cxi>tin& canols. j 
(May !- November I, 2009, and May 1-Novemher I, 2010) 
ConstructlU> 1000 Pumping Plan! No.2. (April I, 2009-September I , 2010) 

Establish babitm enhancements in the new GGS!I)raina~~ Canal and tmproved West 
Drainage Cannl. (Fa112009) 
Recontour and crtale marsh and managed grnsshmd on lands used a.'i burrow 
sources. (Fall or 'Pring after borrow excavation In 2009 and 20 I 0) 
Eslahli>h grassland un1he adjac..-nt setback levee slopes and secp•gc bemts. 
(Fall aftCT constntction in 2009 and 20 I()) 
Install wood lund plantings to offset dte lo~• ol portions nf tree groves in the lands ide 
levee footprint (locations to be dctcnnincd}. (Fu112009 and 2010) rl 

Additional actions lo mee1 f.FMA Remove cncroachmcnls from a port1on of the \Vater side and land side of the 
requirements: encroachment Sacramcnu1 River eas1 levee as needed lo ensure thul the 1evee can be cenified us 
managcmenl on the Sacramento Kiver meeting the minimum requiremcn1s of the NFIP andC\>rps design crncria (specific 
cast levee. und bridge cr=ing criteria still \Ioder dtscu~sion) (Tunmgtu be detem1ineJ) ::J 
modificulions at lhc NC:C Modify lhe SR 99nO crossing oflhe NCC "'needed to mceii·LMA rcquiremeots. 

( rimmg to be determined) 

Right-of-way ocquistl•on 

constniCtion) - - -

A~"'" ,.,,.,_~, """""' '" """ "' •=•~• ,.,_ "'"'" "" "'•""' or ""I project fealllrcs, a1 lhe burro" si1es rmd a lung the nuod control sy<lcnl (Oeforc 

~ AlqJoll = Saawncnto lnrcrn:tuonuJ At~pon· EU,hum CMftl = t-lkhofn M~h\ IITigalk.'O Canal, fol-'MA - Fc<knl .. merH~lll:) MIIM~cmcnt/\gen~} . 

I 
(iG$- OiMI t i Wicr Snake, N( 'C !'3tomas ( 'nh:i Canal. Nl-lfi Nahon:1l 1-I ( I~>J llbUt"ill« Pm.yn, f'OCC =-l'leas:mt G1vW <'reel.. Canal. RO • 
R~~hunottun O.Strit-1: Kl'ienade Canal =- Rt\·trsldc Mam lfri..~I!Otl ('1\nlll ~ SR- S1ase: Roo£t.nps =US Ann) C(l(ps oft-:ngme~;rl j 
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Ri ver east levee proposed for construction Phases 3 and 4 are described in less detail than 
construction Phase 2 (improvements to the NCC south levee and Sacramento River ea~tlevcc 
Rcoche~ I 4B) because they arc not as lac along in the project design process. 

Rcc1 uired F reeboard Increases and Proposed Undcrseepagc Remediat ion - Levee crown 
raises are required to provide adequate freeboard ubovc the 100-ycar design water surface 
elevation in Reaches SA- l 0 and above the 200-ycar desi~:,on water surface elevation in Reaches 
llA and 1113. Duwnstream of Reach I IU (Powcrline Road), there is adequate freeboard above 
the 200-ycar de~si gn waler surface elevation. and levee cro\\'11 ruises are not required~ Substantial 
structural encroaclunents and large amounts of woody vegetation are present on the waterside 
slope ofthe existing levee. and the adjacent setback levee is proposed to extend through Reaches 
5A- 19A to avoid the need for extensive removal o f" the existing vegetation and encroacbmc:nts 
on the Wfltersidc slope to meet Corps criteria. The existing levee in Reaches 1913-208 ulrcady 
has a wide crown, and extensive res idential development is located along the landsidc levee toe; 
tberelorc, constmetion of the atljaecnt setback levee is not proposed for these reaches. The 
adjacent setback levee would extend outward at least 11 feet from the landsidc edge or the 
existing levee crown and would have a 311: IV land side slope. 

Undcrseepage rem~:diatio n i~ required in many of the reaches lrom 5A through 20A~ Reach 2013 
has suflicicut freeboard lt>r the 200-ycar water surface elevation and a cutofh,•t~ll (constructed by 
Corps in 2000) that meets current dcsij,'ll criteria. Because this wull was constn tcred lo an 
adequate depth, this reach does not need additional scepuge remediation. Based on the results or 
geotechnical investigations. engineering and cost considerations. and land w;c constraints, cutolf 
walls arc proposed lor Reaches 5A- 20A. 

Removal of Land side Structu res and Vegetation - Removal of some residence~. other 
structures, and woodland vegetation, including mature trees, would be required to create ample 
space for the adjacent setback levee. berms, and maintenance access corridor. ll is anticipated 
that residences would be removed at Station 62 ~oo in Reach 2. Station 245+00 in Reach SA, 
Station 368+00 in Reach 8, Station 436- 50 in Reach 9A, Station 468~ 00 in Reach I 0, and at 
se' crallocations along Re<tCllcs I 5 through 18. 

Misccllant>ous Construction Elements a nd Post constr uction Site Condition- Modifications 
of roadway intersections with Garden Highway. utility relocations. removal of pumps ~nd wells. 
and re location of private canals would be similar to these activities as described for the 
improvemc:nts to Sacramento River cast le\'CC Reaches I-4B~ As described for Rt:achcs 1-48, 
al\cr constt·uction, the levtJC slopes, seepage berms~ maintenance access right-of-way. and any 
previously vegetated areas disturbed during construction would he seeded with a grass mix . 

Pleasant Gro•'e Creek Camtl West Levee 
The PGCC west levee is vulnerable to seepage and hns stability concerns. The proposed project 
includes improvements to 17.400 feet of the PUCC west levee, beginning at the cast end of the 
NCC improvements at Howsley Road unci ex tending southerly to Sankey Road~ Construction is 
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anticipated to proceed in Phases 3 and 4 on this component of the NLIP. Details of the proposed 
improvements will be developed based on addi tional geotechnical studies and cost analysis. The 
improvements are expected to consist of the following: 
• widening of the Jwec to provide a minimum top widtl1 of20 teet to accommodate safe lane 

widths for Natomas Road; 
• flattening the water side of the levee to a 3JI:JV s lope; 
• reconstructing the landside levee slope with new, select material to create a J H:JV slope (the 

existing slope ranges from 2: I to 2.5: I); 
• from its intersection with Howsley Road and contin uing one quarter mi le south, raising the 

widened kvee one to two-tenths of a loot to provide 3 feet of levee height on the I 00-year 
d.:sign water surface profile; and 

• constructing a SB eutoiT w:~ll through three sepanue reaches, totaling approximately 5,000 
lineal feet, to coincide with ar~us where streams historically flowed cast to west through the 
current rucc alignm ent. 

liTigation and drainage canals at the landsidc toe of the existing levee would need to be rclocau~d 
to the west to accommodate the berm con~tmction. Several stmctures associated with the 
industrial facili ty ne~IT the southt:rn end of the PGCC would need to be relocated. 

The post1xoject site condition (~'T'dSS-eovercd levee s lopes and berms) and long-term maintenance 
practices would he as described above for the NCC south levee and Sacramento Riv"'r cast levee. 

Natomas F.ast Maio l>rnioagc Canal West Levee 
The NEMDC west levee is vulnerable to seepage and has stability concerns. The proposed 
project includes in1provemcnts to the NEMDC west levee, beginning from Sunkey Road south to 
Northgatc Uoulcvard. Construction is anticipated to proceed in Phases 3 and 4 on this 
component oftbc NLI P. Details of the proposed improvements will be developed based on 
additional geotechnical studies and cost analysis. The improvcmems arc expected to consist of 
the li.JIIowing: 
• From the NEMDC pump station (between Elk hom Boulevard and Del Paso Road) south to 

Northgate Boulevard. approximatt!ly 25.000 linear l'cct of' cutoff wall is to be constructed to a 
dcptl1 of up to 80 feet from tl1e levee crown. The existing maintenance easement on this 
stretch of the 1\'EMDC will nnt accommodate levt:~: reshaping or levee degruding beyond 
what is necessary to provide a m inimum working platform for cmoff wall installation. 
Additionally , structures in close proximity or the landside levee toe make additional 
maintennnce casement acquisition impractical. Where asphalt-<oncrete surfacing is present 
at the levee crown. it would be removed and disposed of off site. Following completion of the 
cutofl wall, the levee crown would bt: rc.constructed and the operating road surface restored. 

• North of the NEM DC pump station. to Elkhorn Boulevard, levee widening and slope 
flattening will occur simi lar to what is described for the PGCC west levee. These project 
components ind udc: 
• widening of the Je,•ee to provide u minimum top width atlcast 20 feet to accommodate 

safe Jane widths for Natomas and Ra~t Levee Roads ; 
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• tlanening the water ~ide of the levee to a 3JI: 1 V slope: and 
• reconstructing th<' landside levee slope with new. select material to create a 3TI: IV slope. 

The post project site condition and long-term maintenance practices would be u~ descri bed above 
for the NCC south levee and So1cramento River cast levee. 

Ma.ior Irrigation and Drainage Infrastructure Muditications 

J::lkllorn nod Riverside Canals 
Construction Phases J and 4 would u1c lude the relocation of the remai nder of the Elkhorn Canal 
(south of Elkhorn Reservoir) and the relocation or the Riverside Can~l ~nd would include the 
same construction phases as describt:d for Phase 2. "I iming of the new canal c.onstruction wou ld 
be critical to avoid interru ptions in irrigation service. The remainder of the relocated Elkhorn 
Canal. from Elkhorn Reservoir sou th, and the rdocatcd Riverside Canal would be eonstn1cted 
before existing canals are lillcd in as part of the levee ilnprovcments in Reaches 613- 9A 
scheduled for constmction Phase 3 and 12-20B scheduled for construction· in Phase 4. 

In addition to the general canal construction activiti es described for con~tmction Phase 2, 
Elkhorn Reservoir would h~ dcwatercd and piping from the Elkl10rn Pumping Plant W(>uld be 
extended to the new settli ng basin, at w hich time Elkhorn Reservoir would be abandoned and 
lilled. The pipelines from the Elkl10rn and Riverside Pumping Plants to the relocated irrigation 
canals would be constmcted 

l'ha.~e 3 Construction of the New GGS/Drainagc Canal 
Phase 3 construction phase would include th.; construction of the GGS/Drainage Canal from 
north of Teal Bend <lolf Courso.: to the West Drainage Canal and improvements to the West 
Drainage Canal to enhance habitat value for giant garter snake. Because the GGS/Drainage 
C;uml would be approximately 3.5-5.5 feet lower in elevation than the Elkhorn Canal, it \\Ould 
cro~ underneath the Elk hom Canal , approximately 350 feet north of Elkhorn Reservoir, like ly 
through a structure similar to that described above for the northern crossing. Redamalion would 
include planting rules on the sloped bunks. In the portion of the cunal beiO\\ 1-5, nlies would be 
planted above the canal bench. Uackhocs would be used to prepare the planting area.~ and o 
water truck would be used to control dust. A 2.200-foot-long section of the GGS/Drainagc Canal 
between the sedimentation basin and Walnut Road as well as the 2,850-foot-lnng secti on of the 
existing West Drainage Canal would include a IS- foot-wide managed tulc bench. which would 
typically be inundated wi th water and drain into the main channel. The 5,900-foot-lnng sect inn 
between the somheustcrn comer of Teal Uend Golf Course and the Weot Drainage Canul would 
have a 50-foot-wide managed tule bench. 

Removal of Airport West J>itch 
As part of a safe ty survey conducted by the FAA lor the Airport, the FAA expressed concern that 
the Airport West Ditch providi!S habitat for wildlife that potentially create a hazard tn aircraft. 
fbe FA/ \ recommended relocation or the ditch to alleviate the hazard. Additionally, a 
longstanding problem has existed with leakage from a 24-inch pipeli11c, resulting in marshy 
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conditions along its route, approximately 11.000 feet between the intake structure and delivery 
point at the A irport pumps. During tile past year the Airpon began receiving all of its domestic 
(driuldng) water supply from the Ciry of Sacramento via a pipeline and storage lank project. 
Two of the on-Airport water wells previuusly used to provide domestic water were co011ccted LO 
the Airpo1t's landscape irrigation piping. system, and thu water supply tt) the ;;leak')' underground 
pipe" was deactivated. All of the Airport 's landscape irrigation needs arc now provided on-site, 
and there is no need for the leaky pipe to remain in place. Irrigation water provided by NMWC 
stiJJ flows ~outh through the Airport West Ditch, however, whereupon it is pumped to privat~l y 

owned limns west of the Airport. The proposed project would include the construction of' canal 
improvements to al low for decommissioning of the agricultural irrigution function or the ditch. 

During storms. the Airport \Vest Ditch receives stormwater runoff from a portion of the 
imper"iuus surfaces on the west side of the 1\irpon. Depending on the waicr volume, some o r 
the storm water is retained in the ditch until it can drain off-site to th~ Sacramento River. 
Therefore, th.: stormwater detention function of the Airport West Ditch must continue. ln 
addition to the habitat-related safe\)' issues, the ditch presents a physical obstnlction hazard to 
planes that may leave the runway during adverse takeoff or landing siruations. Therefore, the 
final stage of this project component would consist of regrading the 1\.irport West Ditch to u 
gently sloping swale that can be easily maintained through mowing or other means. The mun: 
b"l'adual gradient would also )X)SC a lower threat to ai J•cru ll that may unexpectedly exi t the runway. 

To take advamage of' common construction practices and to maximize the ust! of common 
faci lities, the rearrangement or irrigation and drainage fac il ities required tO provide lllr rerouting 
of flows that contribu te tc1 the Airport \.Vest Ditch would be accomplished along Y.ith the 
proposed NL!P improvements. The proposed GCIS/ Drainage Canal would intercept man)' ul' the 
Airport West Ditch's un~sitc irrigation and drainage sources and reroute flows outside of the 
Airport Operations /\.rea. The.: intent is to reroute year-round flows through the GGS/ Draiuage 
Canal. Additional irrigation infrastructure improvements required to rerou te these flows would 
be imp lem~mcd along with the GGSiDrainage Canal construction. Equipment that would be 
uti lized in this reconliguration includes excavator~. loaders, compactors, dump trucks, water 
trucks, hydrosceding trucks, and generators. 

Pumping Plant Nn. 2 Reconstruction and l{elocation 
Pumping Plant No.2 would be reconstructed and relocated a~ pan of the proposed prnjcct at the 
wcstem end of the North Drainage Canal, approximately 900 feet east of the centerline of the 
levee in the viciniry of the intersection with the I)G Drain. Long discharge pipes would extend 
over the levee to the Sacramento River. The work is expected ro take pla.;e in construction 
Phose 3. Two 42-ineh steel discharge pipes, approximately 850 lcct long, would connect the two 
300-horsepower pumps from the pump station to a new concrete outfall stmcture in the 
Sacrmm:nto River. The new outfall sll'ucturc would be constru~,;tcd close to the location of the 
original Pumping Plant Nu. 2 outfall structure. Equipment required for constnJCtion of Pumping 
Plant No.2 include an excavator, dozer, loader, crane, boom m tck, pile driver. concrete pump. 
generator, and water tmek. 
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Habitat Enhancement, l>cvclopment, and ;\'lanagcment 
f labitat cnhuncemcnts and developments planned for Phases 3 and 4 of project construction 
inc lude: the sou!hcrn segments of the relocated Elkhorn Canal and the newly constn1cted 
GGS/Drainagc Canal between the Elkhorn Reservoir and the West Drainage Canal and the 
relocated Ri verside Canal; addi tional estahli shment of landside woodlands along the Saeram~nto 
River castle.,.ec: continued creation of managed grasslands on the newly constructed levee 
slopes. seepage bern1s. access rights-of~ways, and canal embankments; the cre<ttion of managed 
marsh in the southern areas of the basin: and pn:scrvarion of additional rice and agricull\tra l 
upland cropland. Please refer to the June 18, 2008, Conceptual Mitigation. Managemenr, and 
Moniwring Plan documcllt (prepared by EDA W for SAFCA) for ~1 more complete summary of 
the conceptual strategy for creating. enhancing, preserving, protecting. and managing habitats in 
the Natomas Basin in perpetuity. Similar to Phase 2, temporary and permanent efl'ects to habitats 
of listed species that result from the implementation of Phases 3 and 4 would be offset through 
the creation, enhancement, and preservation of habitat in the basin. 

Programmatic Biological Opinion Implementing Procedure 

Because the Corps und SAfCJ\ only have a detailed project de~cription lor Phase 2 of the entire 
Natoma.~ Levee Improvement Project. this biological opinion annly~_es the landscape eni:cb of 
the project for all Phases (2, 3, and 4) but will only analyze and provide incidental take coverage 
for Pha.~e 2. For each subsequent phase, the Corps will initiate section 7 consultation "~th tho: 
Service under the umbrella of this programmatic biological opinion. The f(,llowing process will 
be used when implementi.Jlg projects under this programmatic biologicul opi.Jlion: 

I. The Ctll'ps ·will ~ubmi t a letter re4ucsting that the proposed phase be tiered 1.11 this 
programmatic biological opinion and provide the Service the following: 

a. Project maps. which includes reaches under construction. c~,·cr types within the 
construction/maintenance boundary. 

b. Project schedule. 
c. An inventory of any elderberry stems> I inch diameter that are within I 00 feel of 

project actions a11d the number of shrubs and stems that would be trdnsplanted and 
when and where they would be transplanted . 

d. A description o f how compensation measures !rom the preceding phase arc being 
implemented and the schedule for completion of those measun:s. 

2. The Service will rc\'iew new inJonnation that rna) reveal effects not considered previously 
and review the information provided to determine whether the activities described und~r 
future Pbasc~ were programmatically analyzed in this document 

J. The Corps and SJ\1-'CA should involve the Service on Phase 3 and Phase 4 early in the 
process ro a llow the Service an opporttlllity to comment on project descriptions and 
expedite the completion or biological opinions for those phases. 
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Giant Garter Snake 

!::i ts1tus of the Speci e~ 

Li.1tlng. The Service publ ished a proposa l to list the giant garter snake as an endangered ~peeics 
on Oceember 27, 1991 (56 FR 67046). The Service reevaluuted the statu~ of the snake before 
adopting the fmal rule, which listed as a threatened species on October 20. 1993 (58 PR 5~053). 
Critical habitat ha~ not been designated for the giant garter snake. 

[)es,·ripfion. The giant garter snake is one of the largest garter snak.:s species reaching a total 
length of approximately 64 inches ( 162 centimeters). Females tend Ill be slightly longer and 
proportionately heavier than males. Generally, the ~nakcs have a dark dor~al background color 
with pale dorsal and lateral stripes, although coloration and pattern prominence are 
ge~>graphically and individually variable (I lansen 1980; Rossman et al. 1996). 

1/isrorica/ and Current Range. Giant garter snakes formerly occurred throughout the wetlands 
that were extensive and widely distributed in the Sacramento and San Joaquin Valley floors of 
Cali fornia (Fitch 1940; Hansen and Brode 1980; Rossman and Stewart 1987). The historical 
range of' the snake is thought to have extended from the vicinity of Chico, Butte County. 
southward to Buena Vista Lake, near Bakersfield, in Kem County (Fitch 1940; Fox 1948; 
Hansen and Brode 1980; Rossman and Stewart 1987). Early col lecting localities of the giant 
garter snake coincide with the distribution of large llood ba$ins, particularly riparian marsh or 
slough habitats and associated tributary streams (Hansen and Brode I <JlllJ). Loss of habitat due to 
ab'Ticultural activities ~md flood control have extirpated the snake from the southern on..: third o f 
il~ range in former wetlands U$SOCiated v.ith the historic Uuena Vista, Tulare, and Kern lake beds 
(Hansen 1980; llans.cn and Brode 1980). 

Upun Fcdent.l listing in 1993. the Service identified 13 separate populations of giant garter 
snakes, wi th each population representing a cluster of discrete locality records (Service 1993). 
The 13 populations largely coincide with historical flood basins and tributary streams throughout 
the Central Valley: ( I ) Butte Basin. (2) Colusa l3<1$in, (3) Sutter Uasin, (4) Americ:an Uasin. 
(5) Yolo Ba~i n/Willow Slough, (6) Yolu Basin/Liberty Farms. (7) Sacramento Basin, (8) Badger 
Crcck!Wi llow Creek, (9) Caldoni Marsh/Whi t~.: Slough, (I OJ East Stockton- Diverting Canal & 
Dud. Creek, (II) ~orth and South Urass lands. (1 2) Mendota, and (13) Burrelitamtre. 

The known range of the giant garter snake htL~ changed little s ince the time of listing. Ln 2005, 
giant garter snakes \Vere observed at the City of Chico ·s wastewater trcatment laciliry, 
approximately ten miles north of what was previously believed to be the northernmost extent of 
the specie~· range (D. Kelly pcrs. comm. 2006; E. llansen pcrs. co nun . 2006). The southernmost 
ktl0\\11 ocetlrrencc is at the Mendota Wi ldlilc Area in Fresno Comlly. No sightings of giant 
garter snakes south of Mendota Wildl ile Area \\~th in the historic range of th~.: species have been 
made since the time of listing (Hans.:n 2002). 
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J:ssentia/ Habilal Components. Endemic to wetllmds in the Sacramento and San Joaquin valleys, 
the giant garter snake inhabits marshes, sloughs, ponds, small lakes. low ~:.rrudicnt streams, and 
other waterways and agricultural wetlands, such as irrigation and drainage canals, rice t1elds and 
the udjuccnt uplands (Service 1999a). Essential habitat components consist of: (I) wetlands 
with adequate water during the snake's active season (early-spring tlu·ough mid-fall) to provide 
l(>od and cover; (2) emergent, herhaceous wetland vegetation, such as canails and bulrushes , liJr 
escape cover and foraging habitat during the active season; (3) upland habitat with grassy banks 
and opt=nings in waterside vegetation for basking: and (4) higher elevation uplands for over
wintering habitat wi th escape cover (vegetation, burrows) and underground refugia (crevices and 
small mammal burrows) (Hansen 1988). Snakes arc typically abscm from larger rivers and other 
bodies of water that support introduced populntions oflarge, predatory fish, and from wetland~ 
with sand, gravel. or rock substrates (Hansen 1988: Han~en and Drode 1980; Rossman and 
Stewart 19!!7). Riparian woodlands do not provide sui table habitat bt=causc of exces~ive shade. 
lack of basking siu~s. and absence of prey populations (!Jansen J 988). 

Foraging F:colo/{j'. Giant garter snakes arc the most aquatic garter snakt= species and are active 
forugers, feeding primarily on aquatic prey such as fish and amphibians (Fi tch 1941 ). Because 
the giant garter snake's historic prey species are either declining. extirpated, or extinct. the 
predominant fOod items are now introduced species such as carp (Cyprinus carpio), must]uito
fish (Gamhusia ajfinis), larval and suh-aduJt bullfrogs (Ilona caleshiana), and Pacific chorus 
frogs (Pseudacris regilla) (Fitch 1941 : Hansen 1988: Hansen and Brode 1980, 1993; Rossman 
el a/. 1996). 

Reproduc:live Ecolo&'Y. The giant garter snake breeding season extends through ~larch and April. 
and tcmah:s give birth to lh·c young from late July through e<trly Septemb.:r (Hansen and Hansen 
1990). Although growth rates are variable, young typically more than double in si:LC by one year 
of' age. and sexual maturity averages three years in males and five years for fema les (Service 
1993b). 

Movements and Habitat u~·e. The giant garter s nake is highly aqua tic: hut also occupies a 
teJTestrial niche (Service J999a; Wylie elal. 2004a). The snake typically inhabi ts small mammal 
burrows and other soil amJ!CJr rock crevices during the colder months ofwintt=r (i.e .. October Lo 

April) (Hansen and Bmde 1993; Wylie e/ a/. 1995: Wylie el a/. 2003a), and also uses burrows as 
refuge !'rom cxtrem~ heat during its active period (Wylie eta/ 1997; Wylie er al 2004a). While 
individuals usually remain in close proximity to wetland habitats. the Biological Resource 
Division of the U.S. Geological Survey (RRO) has documented snakes using burrows as much as 
165 l'eet (50 meters) away from the marsh edge to ~scapc extreme heat, and u~ far as 820 lect 
(250 meters) fi·om tlle edge of marsh habitat tor over-wintering habitat ('.Vyl ie eta/. 1997). lii11nt 
garter snukes have bec:n observed tens to hundreds of meters distant from any water body in 
various types of habitat. Upland habi tat is essential lor snakes be<:ausc it provides overwintering 
hibemaeula and areas for which snakes to thcnnoregulatc (regulate their body temperatur~). and 
~mall mammal burrows which ore used by snakes for ecdysi~ (shedding of the skin). Upland 
habitat may be punicularly important for neonates (newly born) giant garter snakes. which muy 
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use the uplands more lrcqucntly than adults, possibly seeking terrestrial pr~y. such as earthwonns 
or other insects. 

In studies of marked snakes in the Natomas Uasin. snakes moved 11hout 0.25 to 0.5 miles 
(0.4 to 0.8 kilometers) per day (Hansen and Rrode 1993). Total activity, however, varies widely 
between indiv iduals; individual snakes have been documented to move up to 5 miles 
(8 kilometers) over a few days in response to dewatering of habitat (Wylil.' !!I a/. 1997) and to usc 
up to more than 8 mile~ ( 12.9 kilometers) of linear <tquatic habitat over the course or a few 
mon ths. Home range (area of duily activity) averages about 0.1 mi lc2 (25 h~tarcs) in both the 
Natomas Uasin and the Colusa National Wildlife Refuge (NWR) (Wylie 1998a; Wylie eta/. 
2002). yet cttn be as large as 14.5 mile~ (3744 hectares) (Wylie and 'vlartin 2004). 

Rice fields have become important habitat for giant gwicr snakes, particularly associated canals 
and their banks for both spring and summer active behavior and winter hibemation (llansen 
2004; Wylie J998b). While within the rice li~lds. snakes forage in the shallow water for prey. 
utilizing rice plants and vegetated berms dividing rice chec~s for shelter and baskin~ sites 
(Ilansen and Br~>de 1993). In the Natomas Basin, habitat used consisted almost entirely of 
irrigation ditches and established rice fields (Wylie 1998a; Wyli(! e1 a/. 2004b), while in the 
Colusa NWR. snakes were regularly found on or ncar edges or wetlands and ditches with 
\egetative cover (Wyl ie e1 al. 2003a). Telemetry sntdies u.lso indicate that active snakes usc 
upl<mds c>.1cnsively. particularly where vegetative cover exceeds 50 percent in the area 
(Wylie J998h). 

Precialors. Giant garter snakes are killed and/or eaten by a varlet} of preda tors. including 
raccoons (Proqon lot or), striped skunks (Me phi lis mephilis). opossums (Didelphis virginiansa). 
bull frogs (Rana cwe;blana), hawks (Buteo sp.), egrets (Casmerodius a/bus. Hgrellollntla). river 
otlers (Ludrct c·1madensis), and great blue herons (Ardea hemdias) (Dickert 2003: \\'ylic eta/. 
2003c; G. Wylie pers. comm. 2006). Mm1y areas supporting snakes have been documented to 
have nbundant pr~uators; however, predation does not seem to be a limiting factor in an:a.~ that 
provide abundant cover. high concentmtions of prey items, and COIUJ~li\~ty to a pennancnt water 
source (llnn~en and Bwde 1993: Wylie e1 a/. 1995). 

Reasons for Decline and Threats 10 Surriml. The current distribution and abundanc:c of the giant 
garter snake is much reduced from lonncr times (Service 1999a). Prior to reclamation activities 
beginning in the mid- to latc-1800s, about 60 percent or the Sacrwnenlo Valley was subj~ct to 
seasonal overflow flooding providing expansive areas of snake habitat (Hinds 1952). Now, less 
than I 0 percent, or approximately 3 19,000 acres (129.000 hectares), of the his-toric 4.5 million 
acres (1.8 mi ll ion hectares) of Central Valley wetland~ remain (U.S. Uepartrncnt oflntcrior 
1994), ol"which very little pr(>vidcs habitut suitable lor the giant garter snake. Loss ufhabitat 
due to agricultural activities and flood control have extirpated the snake from the southem one
t]Jird of its range in fonner wctland.s associated with the historic Bu.:na Vista, Tulare, and Kcm 
lakcbeds (Hansen 1980: Hansen and Urode 1980). 
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Valley flood wetlands arc now subject to cumulative elTects of upstream watershed 
modifications, wat~r storage and diversion projects, as well as urban and agricultural 
deve lopment. The Central Valle)' Project (CVP). the largest water management system in 
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Cali l'orn ia, created an ecosystem altered to such an extem that remaining wetlands depend on 
highly managed water regimes (U.S. Department of lnlerior 1994). Further, the implementation 
of CVP has resulted in conversion of native habitats to agricu lture, and has facilitutcd urban 
development through the Ccnlral Valley (Service I999a). For instance, residenlial and 
commercial gro\\1h wi th the Central Valley is consuming an estimated 15.000 acres of CentTal 
Valley farmland each year (American Farmland Trust 1999), with a project loss of more than one 
million acres by tl1e year 2040 (USOS 2003). Environmental impacts associated with 
urbuni7~tion include loss of biodiversity and habitat. alternation of natural fire regimes. 
fragmentation of habitat fTom road construdion, and degradation due to pollutants. F urthcr, 
encroaching urbani7.ation can inhibit rice cultivation (J. Roberts pers. conun. 2006). Rapidly 
expanding cities within the snake's range includ\J Chico, Yuba City, the Sacramento area. Galt, 
Stockton. Gustine, and Los Banos. 

Ongoing maintenance of aquatic habitats for nou<l control and agricultural purposes el i minutes or 
prevents the establishment or habitat chaructcristics required by snakes (Hausen 1988). Such 
pn1cticcs can fragment and isolate l!Vailablc habi tat, prevent dispersal of snakes among habitat 
units, and adversely aJlcct the availability of th~ snake's food items (Hansen 1988; Brode and 
Hansen 1992). For example. lilling. grading, harvesting and mowing may kill or injure giant 
ga rter snakes (Wylie e1 a/. 1997). iliocides applied to control aquutic vegetation reduce cover fiJr 
the snake and may harm prey species (Wylicc/ a!. 1995). Rodent control threatens the snake's 
upland estivation habitat (Wylie eta/. 1995; Wylie eta/. 2004a). Restriction of suitable habitat 
to w·dtt:r canals bordered by roadways and levee tops renders snakes vulnerable to vehicu lar 
mortality (Wylieet a/. 1997). Rolled erosion control products, "hicl1 are fh:qucmly used us 
temporary berms to control and collect soil eroding !hun constriction sites. can cnlang.lc and kill 
snakes (Stuart el a/. 2001: Barton and Kinkead 2005). Livestock grazing along the edges of 
water sources degrades water quality and C!ll1 contribute to the elimination and reduction of 
available quality snake habitat (Hansen 1988: E. Hansen, pcrs. comm. 2006), and giant gmter 
s nakes have been observed to avoid areas that arc gnrted (Hansen 2003). Fluctuation in ric.: and 
agricultural production afi\,cts stability and availability of habitat (Paquine el ul. 2006: Wylie a11d 
Casazza 200 I ; Wylie el ul. 2003b, 2004b). 

Other lund use practices also currently threaten the survival oflhc snake. Recreational activities. 
such as fishing, may di~lurb snakes and disrupt thermoregulation and loraging activ ities 
(E. Hansen pcrs. comm. 2006). While large areas of seemingly suitable snake habitat exist in the 
lorm of duck dubs and waterfowl management areas. water managc:mcnt of these areas typically 
docs not provide the summer water needt~d by the species (Beam and Menges 1997; Dickert 
2005; Paquin et ctl. 2006). 

Nonnative predators, including introduced predatory game tish. bull frogs, and domestic cat>. can 
threaten snake populations (Dickert 2003; Hansen 1986; Service 1993; Wylie eta/ 1995; Wylie 
er Cl!. 2003c). Nonnative competitors, such as the introduced water snake (Nerodia.fasciata) in 
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the Americru1 River and associated lributarie~ near Folsom. may also threaten the giant garter 
snake (Stilt el al. 2005). 

The disappearance of giru1t garter ~"Jlakes fi·om much of the west side of the Sru1 Joaquin Valley 
was approximately contemporaneous with the expansion of subsurface drainage systems in this 
area. providing c ircumstantial evidence that the resulting contamination of ditches and sloughs 
with drain water constituents (principally selenium) may have contributed to the demise of" giant 
garter snake populations. Dietary uptake is the principle route of toxic exposure to selenium in 
wildlife, including giant garter snakes (Beckon e/ a/. 2003 ). Mimy open ditches in the northern 
San Joaquin Valley carry subsurface drainwater with elevated concentrations of sclcniwn. ru1d 
green sunfish (Lepomis cyanellus) have been found to have concentrdtions of selenium within the 
range of concentrations associated with adverse affects on predator aquatic reptiles (Hopkins et 
a/. 2002; Saiki 1998). Studies on the effects ofseleniumlm snakes suggest that snakt:~ with high 
selenium loads in their internal organs can transler potentially toxic quantities or se lenium to 
their eggs (Hopkins eta/. 2004) and also demonstrate higher ral~s of' metabolic activity than 
uncontaminated snakes (Hopkins et al. I \1\19). 

StatlLt wirh Respect lo Recol'ery. The dra!l recovery plan for t:he giru1t garter snake subdivides its 
range into four proposed recovery units (Service 1999a): (I ) Sacmmento Valley Recovery Unit; 
(2) Mid-Valley Recovery Unit; (3) Sun .Joaquin Valley Recovery Unit: and (4) South Vulley 
Recovery Unit. 

The Sacramento Valley Unit at the northcm end of the species' range contains sub-populations in 
the Butte 13asin, Colusa Basin_ and Sutter Basin (Service I 99\la: Service 2006). Protected snake 
habitat is located on State refuges and refuges of the Sacramento "'ational Wildlife Refuge 
(N'VR) Complex in the CoiLL~a and Sutter Basins. Suitable snake habitat is also found in low 
gradient streams and along waterways as~ociatcd with rice farming. This northernmost recovery 
unit is kilown to support relatively large, stable sub-populations of giant garter snakes (Wylie er 
a/. 1995; Wylie et al. 1997; Wylie eta/. 2002; Wylie eta/. 2003a; Wylie et al. 2004a). Habitat 
corridors connecting subpopularions. however, are either 1101 present or not protected, und are 
threatened by urban encroachment. 

The Ylid-Valley Unit includes sub-populations in the American, Yolo, ru1d Delta Basins (Service 
I 999a; Service 2006). The stams of Mid-Valley sub-populations is very uncenuin; each is small. 
highly fragmented, and located on isolated patches ol' limited quality habitat that is increasingly 
threatened by urbanization (E. Hansc112002, 2004; Service 1993; Wylie 2003; Wylie llm.l Martin 
2004; Wylie eta/. 2004b; Wylie er al. 2005; G. Wylie pers. comm. 2006). The Aml!rican Basin 
sub-poplllation, ulthough threatened by urban development, receives protection lrom the Metro 
Air Park and :-Jatomas Basin Habitat Conservation Plans. which share a regional strategy to 
maimain a viable ~nake sub-population in the Natomas Basin. 

The San Joaquin Valley Unit, which includes sub-populations in the San Joaquin Basin. formerly 
supported large: snake populations, hut numbers have ~evcrcly declined, and recent survey efforts 
indicate numbers are extremely low compared to Sacramento Valley sub-populations (Dicken 



).-lr. Francis C. Piccola 50 

2002,2003: Hansen 1988; Williams and Wunderlich 2003; Wylie 1998u). Giant gurter snakes 
currently occur in the northcm and central San Joaquin Ra~in within the Grassland Wetlands or 
Merced County and the Mendota Wi ldlife Area t'l' Fresno Cowlly; however, these sub
populations remain small, fragmented. and unstable, and arc probably decreasing (Dickert 2003, 
2005; G. Wylie pers. cotnm., 2006). 

The South Valley Unit included sub-populations in the Tulare Hasin, however. agricultural and 
flood control activi ties are presumed to have extirpated the ~nakc from Lhc l'ulare Basin (Hansen 
1995). Comprehensive surveys for this area are lucking and where habitat remains, the giant 
garter snake may he prescmt. 

Since 1995. BJ{J) ha~ studied snake sub-populations at the Sacramento, Delevan, <111d Colusa 
~WRs and in the Colusa Ba~ in Drain within the Colusa Rasin, at Gilsizcr Slough within the 
Suttl!r IJasin. at the Badger Creek area o r the Cosumncs River Preserve within the Badger 
Creek/ Willow Creek area of the IJelta Basin, and in the ;o.latomas Basin 1\oithin the American 
Uasin (Hansen 2003. 2004; Wylie 1998a, 199&b, 2003; Wylie eta/. 1995: Wylie eta/. 2002; 
Wylie eta/. 2003a. 2004a; Wylie er af. 2003b. 2004b). ·n1ese areas contain the largest extant 
giant g:ar1cr snake sub-populations. Outside of protected areas, however. snakes arc still subject 
to all threats identified in the final rule. 'fbe other sub-p<Jpulations arc distributed 
discontinuously in small, isolated patches, and arc vulnerable to extirpation by stochastic 
environmental. demographic, and genetic processes (Goodman 1987). 

The draft recovel)' cri teria require multiple. stable sub-populations ~~;thin each of the four 
recovery units. with sub-populations well-connected by corridors o l' Sllit.ablc habitat. This entails 
that corridors of suitable habitat between existing snake sub-populations be maintained tlr created 
to enhance sub-population interchange to orr.~el threats to the species (Service 1999a). CmrenLI)'. 
only the Sacmmcnto Valley RecOI'ety Unit is known to support re latively large. stable giant 
garter snake populations. llabi tat corridors connecting sub-populations. even in the Sacramento 
Valley Recove1y I! nit, are e ither not present or not protected. o,·crall, the future a\'ailability of 
habitat in the form of canals. ditches, and llooded liclds are su~ject to market-driven crop 
choices. agricultural practices, and urban development, and are, thus, uncertain and 
unpred ictable. 

~nvironmental 13aselinc 

AmericanlJasin. The proposed project is located within the American Ba'>in snake population, in 
the Mid Valley Recovery Unit (Service 1999a). Seventy-nine CNIJDB (2007) records arc knovm 
from the American Basin. These records include the Natoma'> IJasin, the Middle-American 
Ausinjust north of the Natomas Cross Canal, Rio Oso and associutcd tributaries, u~ well as other 
locations within the Ba.~in. 

Within the greater American Basin. the Natoma~ Basin is bounded on the west by the 
Sacramento River lev~e. on the north by the Natoma~ Cross Canal (NC'C). on the cast by the 
Nutoma.~ E(lst Main Draina~c Canal (I\ 'EM DC). and on the south by the American Ri1·cr levee. 
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The :-.IUHCP applies to the 53.537-atre (21,666-hcctare) area interior to the toes of the levees 
surrounding the Natomas Basin, located in the northern portion ofSacrnmcnto County and the 
southern portion of Sutter County. The baseline analys is done for the NBIICP found that. as of 
200 l , the Nato mas Basin supported approximately 24,56 7 acres (9,942 hectares) of aquatic giant 
garter snake habitat. Of that, approximately 96 acres (39 hectares) are ponds and seasonally wet 
areas, 22,693 acres (9,1 84 bectllres) arc rice fields. and 1,778 acres (720 hectar~s) arc canals 
(CII2M Hill2002). 

The BRD conducted giant garter snake studies in the Natomas Basin, inc luding areas owned and 
managed by The Natomas Ba~in Conservancy (TNBC) (Wyl ie 1998a; Wylice/ of. 2000; Wylie e1 
af. 2003b, 2004b). Eric Hansen is now over-seeing these surveys (Jones and Stokes 2005). 
Surveys have established the presence of giant gancr snakes throughout the Basin, induding 
nearly al l the TNI3C properties with suitable habitat for the snake. The 'l NBC's marsh nnd rice 
land preserves are being managed with the goal to maintain '~able Stlb-populations of the giant 
garter snake !Uid the NBHCI''s other wetland dependent species. Density estimates in the 
Natomas Basin range from 6 to 64 snakes per mile (4 to 40 snakes per kilometer) depending on 
the trapping location (Wylie e/ a/. 2004b). Wylie e1 a/. (2003b) suggest that TNBC properties 
have the potential to provide habitat to sustain snake pvpulations in tho: Nutomas Basin. They 
propose that developmen t of giant garter snake habitat on TNBC lands should prucc<.:d as quickly 
as practical. In the Sacramento Valley, water i~ being purchased from rice growers and exported 
to the south. Fallowing of htnd appears to reduce or eliminate snake capture success in adjacent 
camlls (Wyl ie e1 a/. 2004b). If land !allowed by Willer sales increases in the Basin .. the habitat 
managed by '!NBC becomes all the more importam for protecting snake sub-populations 
(Wylie 1:!1 af. 2004b). Also, development projects in the southern end of the Natomas Basin will 
eliminate local snake s ub-populations, panicularly when there is no avenue of escape from 
construction activi ty (Wylie eta/. 2003b). 

Biologists funded by the Sacramento Area Flood Control Agency ar~ conducting population 
dynamics studies in the Middle-American Basin. which lies north of the NC:C (Hansen 2003, 
2004); the Natomas Basin li10s to the south of the NCC. Most giant gnrter snakes in the Middle
American Basin occur ncar the NCC and Main Canal where more rice and aquatic habitat is 
<tvailable. However, no snakes have been li>und to move within or across the NCC it self, 
suggesting that sMkes are not moving between t11e middle-American Basin and the Natomas 
Basin. I r the NCC represents a barrier to movement within tl1e greater Americ[m Basin. then 
giant garter snakes may be present in two separate and genetically isolated sub-populations, 
requiring separate conservation and ruan<tgcment. This type of genetic differentiation is kno\~n 
in giant gancr snake~ as revealed by regional subdivision in mitochondrial DNA haplotypes 
(Paquin e1 a/. 2006). 

The BRO has conducted studies at (iilsiz.:r Slough. surrounding lands, and associatctl irrigation 
canals (Wylie el af. 1995; Wylie e/ a/. I 997}. Giam garter snakes were shown tu usc canal, 
marsh, ~md rice habitat (Wylie e1 a/. 1995; Wylie e1 a{. I 997}. Snakes were particularly 
associated with irrigated canals that had thickly vegetated slopes. Fil'ly-tive percent of 
tclcmetered snakes used rice fields at some time (Wylie e1 a/. 1997). Because of few recaptures 
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and no clearly defined capture/recapture events, esti mation of total numbers of giant ganer 
snakes in the Gilsizcr area was not possible; however, BRD speculates that numbers may be in 
the hundreds. Much of the Gilsi7.er Slough area is protected by the State . . Also. 162 acres 
(66 hectares) of the Slough is protected as a result of mitigation for the Wild Goose Gas Pipeline 
and State Route 70-i\lgodon Road Interchange projects. 

Factors Allecting the Snake within the Action Area- i\ number of State, local. private, and 
unrelate.d Federal actions have occurred within the action area (Nutomas Basin) and adjacent 
region affecting the environmental baseline of the species. Some of these projects have been 
subject to prior section 7 consultation. These actions have resulted in both direct and indi rect 
effects to giant garter snake habitat within the region. Projects affecting the environmcnr in and 
around the action area include bridge replacements over the NE~·IDC und Steel head Creek at 
Main Avenue. the Lower Dry Creek and Robia Creek Levee Improvement project. the Lo\\er 
Northwest Interceptor project, and the Nonh Natomas Comprehensive Drainage prvjecl. 

The Sacramento International Airport bas n:cently changed land use of lands they own nonh of 
the west runway. Unti l recently, this land had been leased to local timncrs and has been acti vely 
farmed in ric~:. The i\irport bas not proposed any compen$ation nor have they initiated 
consul tation with the Service in order to examine the e ffects the loss of thi s rice would have on 
giant gancr snakes wi thin the Natomas 'Rasin. There is a Joss of at least 617 acres of active rice 
that served as aquatic habitat for the giant gancr snake on Airport propcrry. The Ai!Jl011 has 
decided to not renew rice leases on this land based on a November 17, 2005, lcl1cr from the r AA 
which listt:tl corrective actions they rt:quircd the Sacramento County Airport to complete in order 
to avoid legal actions from the F i\i\ . As of December 31, 2007. all of the le<tscs fur rice on 
SCAS lands were terminated. i\t the date o l'this biological opinion, the Fl\.i\ bas not initiated 
section 7 consultation with the Service on the effects to giant garter snakes of their Federal action 
to have the Sacramento County Ai rpon terminate the rice leases. 

On-going dcvelopmem wi thin the Natomas Basin also aOects the snake and its habitat In 
February of2002, the Service issued an incidental take permit (ITP) to the Metro i\ir Park 
l'ropcny Owners Association (MAPI'OJ\) for development activities as~ociated \~ith the 
implemc:nl<ttion of the Metro Air Park Habitat Conservation Plan (MAPHCP). On 
June 27,2003. the Service issued fTPs to the City ofS11cramento, Sutter County, and TNUC for 
activities nssociuted with the implem~:ntation of the Final NBHCP (City of Sacramento e1 a/. 
2003). The TNUC is the plan operator responsible for acquiring and managing habitat mitigation 
hmds lor the MAPIICP and NDIICP. The MAPIICP and NBHCP permits authorized incidemal 
lake of the giant gan cr snake and several other species resulting from the development of 
17,500 ac res (7,082 hectares) oJ'Iand in the Natoma.~ llasin; of this. approximately 8.5 12 acres 
(3,445 hectares) is suituble giant ganer ~nake habitat (e.g, ponds, canals. and rice fields) (Service 
2003). i\ key component of the MAPHCP and NBHCP's Opemting Conservation Strategy 
(OCS) is the acquisition of0.5 acre (0.2 hectare) of habitat mitigation lands for every uo.;rc ofland 
developed within the penn it arcns. A total of 75 percenL of the mitigation lands protected under 
the plans wi ll be suitable for the ~iant garter snake. with 50 percenL in rice fields and 25 percent 
restored to managed marsh. Once the MAPHCP and NRHCI' pcnnit areas have been built out, 
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approximately 6,562 acres (2,656 hecutres) of habitat will have been acquired/restored and will 
be actively managed for the giant gancrsnake, including4,375 acres (1,771 hectares) of rice 
fields and 2.187.5 acres (521 hectares) of managed marsh. 

A~ of December 31, 2006, the City of Sacramento had authorized grading on 6.785 acres 
(2.746 hectares) in the NBHCP permit area; Sutter County bad not issued uny urban development 
permits in the NUIICP permit area. In September o1'2003, MAPPO/\ graded 800 acres 
(324 hecwres) ofl11e Metro Air Park site to prepare the site for development. Of the disturbed 
areu, 190.4 acres (77 hectares) will be immediately developed; the remaining area will revert to 
ag,ricultural use until it is evenlu<tlly developed. As of December 31. 2007, no additional lund 
has been graded at Metro Air Park. /\s of Oecember 31,2007, TNBC had acquired 4,092 acres 
( 1.656 hectares) of lands to mitigate the impacts or these rwo HCPs. 

The Service and CDFG consider the entire Natomas Basin as potentinl hahitat li>r the snake 
because the lands are of genemlly uniform character and capable of restoration. To survive in the 
l3asin. giant garter snakes require large blocks of wetland and adjacent upland habitat distributed 
throughout three population centers ond com1ected Lt> each other through a system of canals and 
other aquatic fcatttrcs. Brode and Hansen ( 1992) stated that the Uasin provides the most 
important habitat renwining lhr the snake and observed th<rt snake lnthi t<tt \\~thin the Basin occms 
in three large areas that arc separated by m1tjor highways. Area I is de lined as lands no1ih ofi-5 
and westnfState Route 99/70 (SR 99/70). Important habitat areas include Prichard Lake, the 
North Drain CanaL and its associuted rice fields. /\rca 2 is dcftncd as the lands south and west t)f 

1-5, and it' s most important hubitat area is Fisherman's Lake. Area 3 is ddincd as the lands east 
of 1-5 and SR 99/70. The most important component of Area 3 is "Snake Alley·•. an area 
comprised uf the North Main Canal and its a.o;.'\ociatcd rice fields and irrigation ditches on the cast 
side of SR 99/70. The authors hypothesized that snak<.-s could move between the three areas 
through large box culverts under the major highways. Brode and Hansen ( 1992) attributed the 
snake 's continued success in the Basin to the numerous irrigation ditches, rice fields, and 
~specially the extensive network of inigation c<tnab, Ieeder canals, and drains. The authors 
concluded by presenting a conceptual const:rvation plan for the snake in tht: Basin. This plan 
wa~ bused Ltpon a minimum of one core habitat in each of the geogruphi~ areas with coJulecting 
canals to ensure snakes could move between each of the three areas. The Corps and SAFCA 's 
pmposcd project is located in portions of all three area~. Much of the borrow and construction 
would occur within Area I along the Sacmmentu River cast levee and near the North \1ain Canal 
and Area 2 adjacent to Fishcnnan 's Lake and along the West Drainage Canal. 

J'he continuing practice of fallowing rice fields on and around Airport property due to FAA 
corr~ctivc actions letter, and thmughout the ~atomas Ra.;;in, threatens the viability of giant garter 
snake populations and the effectiveness of the NBHCP OCS. Irrigated rice is important as 
foraging, shelter, and basking habitat for the snake. Rice may serve a particularly important role 
for snakes in the Natomas Rusin as compared to its role as habitat in other parts ol'thc species 
range. Rice, and other wetlands. adjacen t tt> the ditches and canal~ may snve as vital nursery 
habitat for young giant gancr snakes and as •·way stations" for snul..cs as they make their wa)· 
through l11c extensive ditch and canal system in the Natornas JJasin. ln particular, rice may be an 
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important resource fbr juvenile giant garter snakes by providing large amounts ol' cover and small 
prey for the juveniles to feed on late in the summer. 

According tn the C'NOOR (2008). there arc 40 records of' giant ganer snakes within the Nutomas 
Uosin ond all ol'them ure within 5 miles of the proposed project. Giant garter snakes have been 
d(lcumented on and directly adjacent to portions of !he project area and within canals and ditches 
in the general area that are hydrologically connected with the aquatic features on the proposed 
project si te. As described in the Movemen/s and Habilal Use section of this biological opinion. 
snakes can travel considerable distances over the course of' days and years in both aquatic and 
uplands habitats. 

The proposed project area contains habitat components suitable for giant garter ~'!lake feeding, 
resting. mating. and other essential behaviors. as well as for mo\'cment corridors. Because of the 
bioiOb'Y and ecology of the giant garter snake, the presence of suitable habitat within !he proposed 
projecl. and tlbsenations of the species. the Service has determined that the giant garter snake is 
reasonably certain to occur within the action area and be affected by the proposed project. 

Va lley Elde•·berry Longhorn Beetle 

Status of the Specitts 

Listing. The beetle was listed as a tlu-catencd species under the Act on August 8. 1980 
(45 FR 52803). Critical habitat fur the species was designated and published in 50 CFR §17.'15. 
Two areas alon& the American River in the Sacramento metropolitan area have been designated 
as critical habitat lor the beetle. The first area designated as critical habitat for this species is 
along the lower American River at River !lend (formerly Goethe) and Ancil Hoflinan parks 
(American River Parkway Zone) and the second urea is at the Sacramento Zone. an area about a 
half mile fi·om the Amelicun River tl~lwn~treum lrom the American f{jver Parkway Zone. ln 
addition, an area a long PuliLh Creek, Solano County, and the area west ol'Nimbus Dam along the 
American River Parkway, Sacramento County. arc considered essenti al habitat, according to The 
Valley t:lderbeny Longhorn lleellc Recovery }Jftm (LJSFWS 1984). These critical habitat areas 
and essential habitat areas within Lhe American River parkway and Putah Creek support large 
mm1bers of mature elderberry ~hrub~ with extensivt' evidence ol'u~e by the beetle. 

Life Jlis10ry. The elderberry slu·ub (Samb11cus sp.) is the sole host plant for the \'alley elderberry 
longhorn bet!tle. Eldcrhcrric~ an: locally common culllpuru.:nts ot' tb<.: remaining riparian forest 
and savannah landscapes, and to a Jesser extent the mixed chaparral-foothill woodlands, of !he 
Central Valley. The occupancy rate~ ol' the beetle ure reduced in non-riparian habitats 
(e.g .. Talley e/ al. in press). indicating !hat riparian elderberry habitat an important habitat type 
for !he beetle. 

Usc of elderberry shrubs by the beetle. a wood borer. is rarely apparent. Jorcqucntly. the only 
exterior evidence of !he shrub's use by the beetle is an exit hole created by the larva emerging just 
prior to the pupal stage. Observations or elderberry shrubs along the Cosumnes River and in the 



Mr. Francis C. Piccola 55 

Folsom Lake area indicate that larval beetles can be round in elderberry stems wuh no apparent 
exit holes; the larvae either succumb prior to constructing <m exit hole or not developed 
sufficiently to construct one. Larvae appear to be distributed in ~tems which arc 1.0 inch or 
greater in diameter at ground level and can occur living stems. The Valley 1:,'/derberry l.onghom 
Beerle Recovery Plan (USFWS 1984) and l3arr (1991) f'urther describe the beetle's lite history. 

PopulaTion S1ructure. The beetle is a specialist on elderberry plants, and tends to have small 
population sizes and occurs inltJW densities (Barr 1991; Collinge ct a/. 2001). II hus been 
observed feeding upon both blue and red elderberry (USFWS 1984. Barr 1991) with stems 
greater than or equal to one inch in diameter (Harr 1991 ). Sightings or the beetle are rare and in 
most circtmlstanccs, evidence of the beetle is derived li·omthe observation of the exit holes lei\ 
when adults emerge from elderberry stems. The beetle lends to occur in areas with higbcr 
elderberry densities, but has lower exit hole densities than a closely related spt:..: i~o:s, the California 
eldcrbeny longhorn beetle (Coll inge eta/. 200 1). 

Distribution and Range. When the beetle was listed in 1980, the species was known from less 
than ten localities along the American River, the Merced River, and Putah Creek. By the timl: 
the Valley Elderbcmy Longhorn Beetle Recovery Plan was prepared in 1984, additional occupied 
localities had been found along the American River and PuUlh Creek. As of20U5, the California 
Range wide distribution extends !i·om the Sacmmento River in Shasta County, southward to an 
area along Caliente Creek in Kern County (CNDDll2005). The CNDDB contained 190 
occurrences for this species in 44 drainages throughout the Central Valley. However, the number 
or records should be viewed with caution as a rec()rd does not necl:'s~arily indicate a unique 
population. In many cases. there arc multiple records within close proximity to one another 
within the same watershed· or river. For example, 24 records are known within two miles of the 
American River (CNDDll 2006). 

The beetle is considered a poor disperser based on the spatial distribution of occupied stuubs 
(Darr 1991: Collinge et a/. 200 I). IIuxel and Hastings ( 1999) used computer simulations of 
colonization and extinction pallems based on difl'ering dispersal distances, and found that the 
short dispersul simulations best matched the 1997 census data in tenus of si te occupancy. This 
~uggcsts that dispersal and colonization arc limited to nearby sites. i\.t spatial scales greater than 
6.2 miles. such as across drainages, beetle occupancy appears to be strongly influenced by 
regional extinction and colonization processes, and colonizalion is constrained by limited 
dispersal (Collinge et "'· 200 I; Huxd and HasLings 1999). Except for one occasion, drainages 
exumined by Barr that were occupied in 1991, remained occupied in 1997 (Collinge <'I a/. 200 I: 
Httxcl and llasting.s 1999). The one exception was Stoney Creek, which was occupied in 1991. 
but not in I 997. All drainages found by Barr ( 1991) to be unoccupied in I 991. were also 
unoccupied in 1997. Collinge e1 a/. (200 I) further found that wbile the proportions of 
occupancy were similar, the number of sites examined containing elderberry and the density of 
elderberry at sites had decreased since Barr ( 1991 ), resulting in fewer occupied sites and groups. 
Studi~s suggest that the beetle is unable to re-colonize drainages where the spe<:ies has been 
extirpated, because of its limited dispersal abiliry (Barr 199 I: Collinge ct a/. 200 I). Tbis data 
suggests that drainages unoccupied by the beetle remain unoccupied. 
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Reasons .for Decline and Threats to Survival. The beetle continues to be threatened by habitat 
loss and fragmentation, predation by the non-native Argentine ants (Linepirhema humile) 
(Holw<ty 1998; Huxel2000; Iluxel and Hastings 1999: Huxc l eta/. 2001 ; Ward 1987), and 
possibly other factor~ such <lS pesticide drift, non-native plant invasion, improper burning 
regimes, off-mad vehick use, rip-rap bank protection projects, wood cutting, and over-grazing by 
li vestock. 

Habitat Loss- Habitat destruction is one of the most signilicant threats to the beetle. Riparian 
forests, the primary habitat for the beetle, have boon severely depleted throughout the Central 
VaUey over the last two centuries as a result of expansive agriculmral and urban development 
(Huxclel at. 200 I; Katibah 1984; Roberts et al. 1977; Thomp~on 1961 ). A~ of 1849, the rivers 
and larger streams of the Central Valley were largely undismrbed. They supported continuous 
bands or tiparian woodland lour to live miles in width along some major drainages, such as the 
lower Sacramento River, and generally about two miles wide along the lesser streams (TI1ornpson 
1961 ). Most of the riverine floodplains supported riparian vegetation to about the I 00-year flood 
line (Katibah 1984). 

A large human population influx occurred after 1849, however, and much of the Central Valley 
riparian habitat was rapidly converted to agriculture and used as a sow·ce of wood for fuel and 
construction to serve a wide area (Thompson 1961 ). The clearing of riparian forests for fuel and 
construction made this land available [or agriculture (Thompson 196 1 ). Natural levees bordering 
the rivers, once supporting vast tracts of riparian habitat, became prime agricultmalland 
(Thompson 1961 ) . .i\s agriculture expanded in the Central Valley, needs for increased water 
supply and flood protection spurred water development and reclamation projects. Artilicial 
levees, river charmeli.zation, dam building, water diversion, and heavy groundvvatcr pumping 
further reduced riparian habitat to small, isolated fragments (Katibah 1984). In recent decades, 
these riparian areas have continued to decline as a result of ongoing agricuJmral conversion as 
well and urban development and stream channelization. As of 1989, there were over 100 dams 
within the Central Valley drainage basin, as well as thousands o r miles or water delivery canals 
and streambatlk flood control projecl~ lilr itTigation, municipal and industrial water supplies, 
hytlrodectric power, tlood control, navigation, and recreation (Frayer el a/. 1989). Riparian 
forests in the Central Valley have dwindled to discontinuous strips of widths currently 
measmable in yards rather than miles. 

Some accounts state that the Sacramento Valley supported <tpproximately 775,000 to 
800,000 acres of riparian forest as of approximately 1848, j ust prior to statehood (Smith 1977; 
Katibah !984). No comparable estimates are available for the San Joaquin Valley. Based on 
early soil maps, however, more than 921,000 acres of riparian habitat are believed to have been 
present throughout the Central Valley under pre-settlemem conditions (Huxcl i!.t a/200!; Katibah 
1984). A.nother source estimates that of approximately 5,000,000 acres of wetlands in the 
Central Valley in tl1c 1850s, approximately 1,600.000 acres were ripmian wethmds (Warner and 
Hendrix 1985; forayet· et al. 1989). 
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13ased on a California Oepurtmcnt of Fi~h and Game riparian vegetation distribution map, by 
1979, there were approximately 102,000 acres of riparian vegetation remaining in the Central 
Vullcy. This represents a decline in acreage of approximately 89 percent as of 1979 (Katibah 
1984). More C)(treme ligures were given by Frayer et ul. ( 1989), who reported that woody 
riparian lorests in the Central Valley had declined to 34,600 acres by the mid-1980s (from 
65.400 acres in 1939). 

An o::vcn more rccem analysis, completed by The Central Valley Historic Mapping Project, 
observed similar decreases in the amount of riparian habitat (Geographic Information Center 
2003). Loss of riparian habitat bet\\een 1900 and 1990 in dte Central Valley was about 96% in 
the southern portion of the Valley (Kem County to Fresno County) (16.000 acres remaining.), 
84% in the middle Valley (Merced County to San Joaquin County) (21 ,000 acres remaining) and 
80% in the nolthern Valley (Sacramento and Solano counties to Shasta County) (96.000 ac res 
remaining). Although these stud it:~ have dillt:ring findings in terms of the number of acres lost 
(most likely explained by differi ng methodologies), they attest to a dramatic historic loss of 
ripari!m hnbitat in the Central Valley. 

Habitat Fragmentation- Dcstru~ tion of riparian habitat in central Calilimua has resulted not orlly 
in a significant acreage loss, but also has resulted in beetle habitat fragmentation. Fahrig ( 19'J7) 
states that habitat fragmentation is <ln l)' important for habitats that have sulicrcd greater than 
80 percent loss. Riparian habitat in the Cemrul Valley, which ha~ experienced greater than 
90 percent loss by most estimates. would meet this crih:rion as habitat vulnerable to etTccts of 
frugmcntation. Existing data suggests that beetle populations, specifical ly, arc affectrd by habitat 
fragmentation. Oarr ( 1991) lound that small, isolated habitat remnants were less likely to be 
occupied by beetles than larger patches, indicating that beetle subpopulations arc cxtirpato:d from 
small habitat fragments. IJ(Irr (1991) and Collinge PI a!. (200 I) consistently lound beetle exit 
holes occurring in clumps of elderberry bushes rather than isolated bushes, ~uggesting that 
isolated shrubs do not typically provide long-term viable habitat for this ~']X)Cics. 

Habitat fragmentation can be an important factor contributing to ~']X)eics declines because: (I ) it 
divides a large population into two or more smaJJ populations that become more vulnerable to 
direct loss, inbreeding depression, genetic drift. and other problems a.~sociatetl with ~mall 
pupulations: (2) it limits a species' potential for dispersal and colonization: and (3) it makes 
habitat more vulnerable to outside influences by increasing the edge: interior ratio 
(Primack 1998). 

Small. isolated subpopulations are sus~eptible to extirpation from random demog,rapluc, 
environmental, and/or genetic events (Shaffer 1981; Lande 1988; Primack 1998). While a large 
area may support a su1gle large population, the ~maller subpopulations that rcsuh from hahitat 
fragmentation may not be large enough to persist over a long time period. As a population 
bec~mes smaller, it tends to lose genetic variability through genetic drift, leading to inbreeding 
depression ru1d a lack o l' adaptive flexibility. Smaller populations also become more vulnerable 
to random nuctuations in reproductive and mortality rates, and are more likely to be ~xtirpated by 
random environmental factors. When a sub-population becomes extinct, habit<lt fragmentation 
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reduces the chance of rccolonizntion lrom any remaining populations. The e!Tect of habitat 
fragmentation likely is exacerbated by the poor dispersal abil ities of the beetk (Collinge era/ 
200 I; Talley 2005). 

Habitat fragmentation not only is~>lates small populations, but also increa~es the interface 
between habitat and urb<m or agrieulturallmJCI, increasing negative edge etlects such as the 
invasion of non-native species (lluxel l!/ a/. 2001; 1Iuxel 2000) and pesticide contaminAtion 
(Rurr 1991 ). Seveml edge effect-related factors may be related to the decline of the beetle. 

Predation- The invasive Argentine ant (Lim?pithema Jwmilc) is a JX>lcntial threat to the beetle 
(Huxel 2000). This ruJt is both an aggressive competitor and predator on native fauna tha t is 
spreading throughout riparian habitat~ in Californ ia and displacing assemblages ofnutivc 
arthropods (Ward 1987; Human and Gordon 1997; Holway 199R). ' lbc Argentine ant requires 
moisture and it may thrive in riparian or irrigated areas. A negative association between the 
presence of the ant and beetle exit holes was observed Hil>ng Putah Creek in 1997 (lluxel 2000). 
TI1is aggressive ant could interfere wi th adu lt mating or feeding behaviur, or prey on eggs and 
larvae (e.g., Way er a/. 1992). Surveys along Putah Creek found beetle prescocc where 
Argentine ants were not present or had recently colonized, but the beetle was absent from 
othenvis.: suitable sites where Argentine ants had become well-established (Huxcl. in prep.). 
Between 1998 and 2002, the number of sites infested by the Argentine ant increased by 3 along 
Putah Creek and the American River (30 sites tOUl l were examined) (Huxcl 2000; Holyoak and 
Talley 2001). The Argentine mit hu.~ been expanding its range throughout C;~lifomia since its 
introduction around 1907, e~pecially in rip;~rian woodlands associated with perennial streams 
(Holway 1998; Ward 1987). lluxel (in prep.) concluded that. giv.:n the potential for Argentine 
ants to spread with the aid of human activities s uch as movement of plant nursery stock and 
~gricu ltuml products, this ~-pccics may come to infest most drainages in the Central Valley along 
the valley floor, where the beetle is found. 

'I he beetle is also likely preyed upon by insectivorous birds, lizards, and European earwigs 
(Forjicularia auricularia) (Kla~son eta/. 2005). These three predat~1rs move freely up and down 
elderberry stems searching for food. The European earwig is a scavenger and omnivore rha1 was 
often li'lund feeding on tethered mealworm (Tencbrio moniror) lurvae. The earwig may be 
common in riparian areas and it may luy its eggs in dead clderbc:rry shrubs. The eanvig. like the 
Argentine ant, requires moisture and is ollcn fount! in large numbers in riparian and urban areas. 
Earwig presence and densities tended to be highest in mitigation sites likely because of the 
irrigation, a lthough this needs to be statisticu lly tested (Klusson ct al. 2005). 

Pesticide Urifl- Oircct spraying wi th pesticides and related pestic ide drif\ is a potentially harmful 
fitctor for the beetle. A wide range of such spraying is done to control mosquitoes, crop diseases, 
ru1d undcsirablt: plants and insects. Although there have been no studies spccitically rocusing on 
the direct and indirect effects or pesticides on the beetle, evidence sug¥csts that the ~-pccics may 
be adversely affectt:d by some pesticide applications. Commonly used pesticides within the 
range of the bc:etlc include insecticides. most ol' which are bmacl-spectrum and likely tuxic to the 
beetle; herbicides, which may bann or kill its host elderberry plants; and brond-spectrum 
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pesticides toxic to many limns of life. The greatest pesticide use occurs in the San Joaquin 
Valley. Four count i~s in this region had the highest use: Fresno, Kern, Tulare, and San Joaquin 
(CDPR 2006). The peak liming of application depends on the chemical agent and other factors 
including tht: activity period of the targeted p<:st insects; the usc of the agents may coincide with 
the most vtllncrable period of" beetle adult activity, egg-laying and illltiallarval exposure on the 
outside of e lderberry stems (Talley et al. 2006). The Cali fornia Department of Pesticide 
Regulation (CDPR) in 1997 listed 239 pt:sticide active ingredients appl ied in proximity to 
locu tions of beetle (same square mi le per :vtarovich and Kishaba 1997 cited in Tal ley !!I a/. 
2006). Pestic ide active ingredients sold in Cal i lo rnia have averaged on the ord..:r of 600 million 
pounds per year since about 1998 (CDPR 2006). 

Pesticide usc reponed to the CDPR is only a fraction of the pesticides so ld in California each 
year. About two-thirds of the active ingredients sold in a given year arc not subject to use 
reporti ng. including home-use pesticide products. Recent studies of maj or rh er~ and streams 
documented that 96 perct:nt of all fish, 100 percent or all surface water samples and 33 pcncent of 
major aquifers contained one or more pesticides at detectable levels (Gilliom 1999). Pesticides 
were identified as one of the 15 leading causes of impairment for streams included on the Clean 
Water Act section 303(d) lists of impaired waters. Because the beetle occurs primarily in Jipurian 
habitat, the contamination of rivers and streams likely hus affects on th is species and its habitat. 
Given the amount and scope of pesticide usc. along with unreported household and other uses. 
and the proximity o f agriculrure to riparian vcgct<•tion in tl1e Central Valley, it appears likely that 
pesticides are al"lccting the beet I..: und its clderbeny habitat. 

Invasive Plaut Species - Invasive exotic plant species may significantly alter the 1-nbitat of the 
beetle. Without adequa te eradication and control measures these non-native spedes may 
eliminate elderberry slu·ubs and other native: plants. Pest plants of major importance in Central 
Valley riparian systems include black locust (Rohinia pseudoacacia), giant reed (,Anmdo donax), 
red sesbania (Sesbania punicea). l limalayan blackberry (Rubus armeniacus), tree o l.heaven 
(Ailanthus a/tiss/ma). Spanish broom (Spartium ;unceum), Russian olive (F.Ieugnus an~:usli/olhl). 
edible tig (Ficus caricu), and Chineso: tallowtree (Sapium seb((crum). Non-woody invasives 
such as ripgut bromc (!Jromus diandrus), foxtail barley (1 /ordeum mw·inum). Lo/ium 
multiflorum, and starthistlcllmapweed (Centaurcu spp.) also may impair elderberry germination 
or establishment, or elevate the risk of fire. Invasive plant control ellims often are limited b) 
funding, labor. coordination with landowm:rs, and the resilience and spread or their target plants. 
Nu rangewide assessment has been completed on the overall deb'Tee of impact of invasive plants 

on the beetle and its habitat. However, there arc a number o r local efforts to control invasive 
riparian plant species. For example, the American Rivt:r Parkway has invasive species r~moval 
efforts by Sacramento Weed Warriors (a community stewardship project associated with the 
Cal ifornia Native Plant Society) and others. and the Cosumnes River Preserve ha~ a group of 
vo lunteers who regularly remove exotics and restore native habitats (Tallc:y et al. 2006). 

Other Thrc;tts - Several other factors may threaten the beetle including lire, flooding, and over
~razing by livestock. The condition of elderberry shn1bs can be adversely aflected by fire, which 
is often common at the urban-wild lund interface. Rrush lircs initially have a negative el"fect on 
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shrub condition and, therefore, beetle larvae through direct burning and stem die-off. A year 
after ftre, however. sun iving elderberry resprout and display rapid stem growth (Cnme 1989). 
fires often ~carify the hard elderberry seed coat leading to germination of seedlings the following 
st:awn (Crane 1989). Frequem or repeated fire, however, may kill remaining shoots, root cr0\\11S 
and seeds, causing elderberry to be eliminated from an area for many years since recruitment by 
seeds is patchy and general ly slow (Crane 1989). Elderberry shrubs appeared sui tab le for the 
beetle two to six years after burning, but were often uninhabited. with the presence of old. burned 
exit holes suggesting pre-burn occupancy and post-bum vacancy (Talky e1 a/. 2006.). fhe post· 
tire lag in occupanc) is likely the result of the limited movements of the beetle. Ueetle 
occupancy occurred six to seven years post bum and, as in the alluvial plain of the American 
River Parkway, is about the same within the post-burn compared with unburned areas (Talley et 
a/. in press). No quantitative s tudies of the net ef'fects ofl1rc on the v beetle have been 
undertaken (e.g., exmnining beetle and eluerbcn·y through time: aller burns or in areas with 
varying bum frequencies and magnitude). 

The beetle can tolerate Ouuding of its ripariun habitat. The animal has higher occupancy rates in 
riparian than non-riparian habitats, and ussociations between the beetle and proximity to rivers 
were either not observed or there was a weak positive correlation with nearness to the river 
(Halstead and Oldham 1990; Talley 2005; Talley el a/. in press). These findings illustrate that 
Lht: beetle is not likely harmed by flooding and that higher habitat quality may be a~sociated with 
rivers. In addition, if elderberry, a Jacultativc riparian shrub, can withstand flooding, then the 
beetle likely will survive these events. Most floods occur during winter or early spring when the 
beetle is in its early life history stages, so that the effects of floods are even less lil.cl) to affect 
the hectic. If the shrub is exposed to prolong flooding (i.e. anoxia) and becomes severely 
stressed. then the beetle may be a fleeted . The duration and maguitude of llooding at which 
elderberry stresses is uncertain and the levels of stress that aiTect the beetle is also unknown. 
Elderberry shrubs have adaptations that plants use to persist with Jlooding. such as lenticels <md 
uerenchyma, demonstrating that it is probably at least som.:what flood tolermll. Finally, if an area 
is flooded too frequently so that elderberry cannot survive then nt> heetlcs would be ahle to 
iuhabit the area (Tallev 2005). 

Another potential factor in the beetle's decline is the effects of inappropriate levds of livestock 
grazing, whid can result in destruction ol' entire clderbetTy plants and inhibition of elderberry 
regeneration. Cattle, sheep and goats readi ly forage on new e lderberry growth. and goats will 
consume even decadent growth. Well-manicured stands of elderberries, such as occurs due to 
livestock grazing, have generally been sho" n to have u relative absence of beetles 
(USFWS 1984). The eiTects on the lx.'\!tJc of both graLing and exotic plant invasions arc likely 
significantly exacerbated by the problem of habitat fragmentation of elderhcrrics. Such 
fragmentation increru;es the edge:intenor ratio of habitat patches. thereby facilitating the adverse 
~:nccts of these outside in.11uenecs. 
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Environmental Baseline 

The beetle currently inhabits the Central Valley from southern Shasta County ~lUth to Kern 
County in the San Joaquin Valley (Barr 1991; Talleyt>t a/. 2006). Within this range, there are 
approximmely 190 records of the animal, largely based on exit holes, (CNL>L>U 2006; rallcy et 
a/. 2006). 

The beetle was listed as a threatened ~lJt'cies due to the loss of its riparian habitat 
(USFWS 1980). Quantifyi ng the loss of elderberry shrubs as a result or the agricultttral and 
urban development over the past 200 years is ncar impossible. However. recent studies have 
identified plant communities that are associated with e lderberry (Vagbti et al. submitted) and 
estimating loss of these communities oners insight into the k1ss of the beetl e ami its habiLaL 
Langel a/. (1989) observed fewer nurnhcrs of elderberry shruhs in the lower n:aeh (i.e., between 
Sacramento and Colusa} of the Sacramento River than the northern rench (i.e .. Chico to Red 
Bluff). They attributed this difierence to the loss of e lderberry shrubs und riparian habilat in the 
southern rench of the Sacrnmentn River as a result o f" extens ive fl ood wntrol activi ties such as 
the construction and maintenance of levees. The Central Valley Historic Mapping Project 
(Geographic lnlormation Center 2003) \)bserved sirni lnr decreases in the amount of riparian 
habita1. Loss of riparian habitat between 1 \!00 and 1990 in the Central Valley was about 96% in 
the southern portion of the Va lley (Kern County to Fresno County) ( 16.000 acres r~maining). 

84% in the middle Valley (Merced County to Son Joaquin Coun ty) (2 1 ,000 acres remaining) and 
80% in the northern Valley (Sacramento and Solano counties to Shasta County) (96.000 acres 
remaining). 

In addition to the riparian habitat loss described by Lange/ al. ( 1989), both the number o r sites 
with elderberry shrubs and the density of elderberry within sites decreased between stud ies oft he 
same areas in 1991 and 1997 w hich resulted in u lower number of occupied sites and shrub 
groups (Barr 1991 ; Collinge et a/. 2001 ). Holyoak and !"alley (200 1) inveS1igated natural 
recruitment and mortality rates of elderberry at seven sites along Putah CreeK and the American 
River that had been previously sampled by Collinge er al. (2001). They observed that morlality 
and recruitment niles were similar between the two areas. illustrating that elderberry ~hrubs likely 
replace themselves in these relatively undismrbcd areas. 

In the northcm portion of the beetle's runge along the Sacramento River and 13 of its tributaries 
(including lands in Rutte, Placer, Sacramento. Shasta. Sutter. Tehama, Yolo and Yuba counties}. 
the beetle occurs in drainages that function as distinct. relatively isolated metapopulations 
(Collinge era/. 2001 ). Half of the 14 drainages in the Sacramento Valley surveyed hy Barr 
(1991) in 1991 and again by Collingeetu/. (2001) in 1997 remained unoccupied in both studies. 
The beetle experienced extirpation in two drainages and neither \\ere recolonized. Collinge eta/. 
(200 I) concluded that because of dispersal limitations. unoccupied drainages w.:re like!)' to 
remain unoccupied and those where the resident beetle population became extirpated wen: not 
likely to be recolonized. One of the implications of their results for conservation was that there 
is little chance that natural populations would recover following declines (Collinge eta/. 2001). 
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TI1e increase in the amount of riparian habitat through restoration and compensation efforts is 
valuable, but remains small in comparison to estimated historic losses of the habitat. 
Approximately 50,000 acres of existing riparian habitat has been protected in the Sacramento and 
San Joaquin Valley since 1980. In addition, approximately 5,000 acres of habitat has been 
restored for the benefit of the beetle (including planting of elderberries) and another 1,600 acres 
of riparian habitat has been restored however, no elderberry plantings were included (Talley eta/. 
2006). An undetermined amount of additional habitat has been restored as a result of 
compensation for section 7 projects. Despite the efforts of a number or agencies and 
organizations, the 5,000 acres of restoration activities is less than I percent of the estimated 
890,000 acres of the historic riparian habitat lost in the Central Valley. Loss of the beetle and its 
habitat continues, including conversion of agricultural lands, urban development and other 
activities that are often unreported. The ability of restoration and enhancement of conservation 
sites to fully compensate for adverse effects to the animal and its lost remnant natural habitat, is 
uncertain (Holyoak eta/. in press). 

Evidence of the beetle, in the fonn of exit holes, have been found within some ofthc elderberry 
shrubs which would be transplanted as part or work under Phase 2. Additionally, evidence of 
valley elderberry longhorn beetles was documented in the California Natural Diversity Database 
2008, a long the Sacramento River in the southern portion of the Natomas Basin. The action area 
contains components that can be used by the listed animal for feeding, resting, mating, and other 
essential behaviors. Therefore, the Service believes that the valley elderberry longhorn beetle is 
reasonably certain to occur within the action area because of the biology and ecology of the 
animal, the presence of suitable habitat in and adjacent to the action area, as well as recent 
observations of this listed species. 

Effects of the Proposed Action 

Giant garter snake 

Direct Effects 

Overall Project 
Land use changes due to SAFCA's project include the permanent loss of up to 299.65 acres of 
row and field crop, 78.48 acres of fallow agricultural fields (some of which was previously active 
rice), 45.03 acres of orchard, 127.98 acres of rice, and 30.37 acres of open water and other non
canal wetlands. The project includes a gain of 89.1 I acres of woodland, 356.12 acres of 
grassland, 72.98 acres of managed marsh, and 65.88 acres of canals. 

Depending on how the grasslands are managed, the conversion of row crop and fallow 
agricultural fields to grassland could be beneficial to giant garter snakes. Agricultural areas 
typically have high levels of disturbance due to crop maintenance and harvesting activities. 
Mortality of snakes by farm equipment would be highly likely. Fallow agricultural fields may 
lack adequate cover for snakes and increase the risk of predation. Some of the grassland would 
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be created on the slopes of the new levees and bcnns. While these grdSslands would be subject 
to greater human disturbance than non-levee grasslands, due to maintenance requirements from 
the Corps, they would still suffer Jess disrurbance than an acth·e agricultural field Flood control 
structures need to allow easy visual inspection from the top of the levee during the spring and 
fall. While RDs have varying ways of complying with this n:quirement, SA FCA is proposing to 
have RD I 000 mow levee slopes to a height which would allow for visual inspection but also be 
high enough 10 reduce the chance or coming into contact with a snake. The Corps also requires 
that the levee slopes receive rodent control measures to keep ground burrowing mammals from 
burrov.ing into the sides of the levee. This could include b'l'Outing grOlmd squirrel holes closed. 
which would remove potcmial hibcmacula for giant garter snakes in the "inter momhs to using a 
rodenticide which would lessen the number of ground squirrels in the area. 

Giani garter ~makes are not typically ltlund in orchards h"'causc ul'thc high amoun t vf overstory 
cover. therefore there would be a benefit to giant garter snake due to the Joss of 45.03 acres of 
orchard habitat. However, SAFCA proposes to create an additional 89.1 1 acres of woodland to 
compensate for eiH:cts to Swain~on's hawk ncstin~ trees. It is not expected that giant garter 
snakes will usc dense woodland areas. Therefore. this represents a net Joss of 44.08 acres of 
habitat that is not expected to be used by giant gtLrter ~nake~. 

Because of the project, 72.9& acres of riec would be permanentfy converted to an upland habitat 
type. The SAFCA hns proposed to compensate lor the loss or lice by creating 70 acres or 
managed marsh on 55 acres of existing ric(: lields und 15 acres or annual grassland near 
Fisherman's Lake. Overall there would be a loss of 127.98 acres of rice from the Natomas 13asin. 
Additionally. there will be a temporary loss of rice within the Natomas Basin due to borrow 

excavation from the Drookfield site. A total or 353 acres of rice would be unavailable lhr giant 
garter snakes in the Natomus Basin lor one year due tu borrow activities. lllc loss of rice reduces 
the amount and availability of habitat, including summer water, for the snake. Due to the large 
amot111t of rice that has been fallowed in the Nutomas Basin (3 7 percent loss of active rice 
between 2004 and 2007), any additional loss of rice, even for I season. has a direct effect on 
giant ganer snakes. f-looded rice fields act as st:asonal marsht:s and produce high numbers of 
tadpoles, frogs and mosquito fish. F.llccts associated with reduced available swnmer V.'llter in the 
form of rice field habitat also include displacement of individual giant garter snakes from 
familiar habitat areas and result in giant garter snakes for<~ging over a 'vider area. Giant garter 
snakes may move to orhcr areas of suitable habitat but will encot111tcr increased mortality from 
vehicles, exposure to temperature extremt:s. predation. and human disturbance while migrating to 
new areas. Yligrating snakes or snakes using a larger foraging are-d may db-place resident snakes 
or compete for food and shelter resources with resident snakes, resulting in reduced sun ivorship 
and fecundity of both resident and immigmnt snakes. 

Adverse ctlccts from the reduction of rkt: fields may be greatest for gravid females, juveniles. 
and neonate snakes. Clntvid fcnml.:s ~p~:u~l significant time basking in mid to late summer while 
incuhating young, and thus may have reduced survivorship or fecundity if displaced from 
familiar retreats and basking sites (giant garter snakes are live bearers and contribute significant 
resources to brooding offspring). Abundant lhod resources arc also essential for females to hoth 



Mr. Fmncis C. Piccola 64 

recover body mass after giving birth and to survivt: the overwintering period when the snakes do 
not Jorage. i\bund<mt food resources arc also essential to the survival of juveniles and neonates. 
Giant garter snakes typically double their weight in the frr~i year, with rapid gro\\1h likely 
necessary to reach a size class no longer susceptible to predation by non-native predatory fish and 
bullfrogs. The reduced availability of rice fields "~II result in less small prey for young slakes, 
which would inhibit growth, result in delayed sel\ual maturation and decreased births and 
recruitment of individuals into the population. This could potentially skew the age structure of 
the population to older giant garter snakes. Juveniles and neonates also rely on developing 
sutlicient body mass prior to overwintering in order to survive long periods without li)raging. 
Temporary or permanent loss of rice fields will not only remove habitat, but will also have 
adverse effects on reproduction, recruitment, and survival of the snake that will continue to affect 
giant garter snake populations well beyond the project time frame. 

To offset the effects of the permanent loss of 127.98 acres of rice and the temporary cl'ieeis to 
356 acres of rice in the basin, SAFCA proposes to create 72.98 acres of managed marsh and 
permanently protect 175 acres of rice. Managed marsh has the capability to provide higher 
qualit-y habitat lor giant garter snakes because the habitat is availahlc li1r the smtkc yc<tr round, 
will be subject to less human disturbanct! lrnm limning activities, protected in pcrpcwity with a 
Conservation Ea~ement, and will hold water for longer periods of time than a rice field typically 
does. Providing protection in perpetuity in the form of a Conservation Easement on 175 acres of 
rice fields would also benefit the snake because the rice flmning at this si te would b.: munuged hy 
TNBC and would assure more '·snake- lnendly'' rice habitat than a typical ri ce field. 

SAFCA proposes to affect 14 acres of iJTigation and drainage canals that arc vitally important for 
giant garter snakes hoth l()r foraging and movement within the basin. 'I he loss of i1 canal within 
the basin even for a single season could have a large detrimental ciTccl to giant garter snakes and 
their ability in access areas within the Natomas llasin for foraging and cover. To minimize any 
temporal effects of filling irrigation and drainage ditches, SAFCA has proposed to construct the 
replacement irrigation canals and GGS/Orainage Canal before most of the fi ll of existing ditches 
and canals occ.urs, providing some time for habitat development before the loss. In some cases 
these canals would be created a full year in advance of filling existing C(m~ls. Additionally, 
SAFCA has proposed to create better aquatic canal habitat for giant garter ~make~ by assuring that 
the new GUS/Drainage Ccmal would have a minimum water depth of 4.5 teet between April ~nd 
October, which is the active season J()r the giant garter snake. This reliable water supply will 
provide a corridor hetween TNllC reserves in the Fisherman's Lake area and reserves along the 
North Drainage Canal in the northwestem portion or the Natomas Basin. About 31.24 acres of 
giant garter snake canal and 38.43 acres of irrigation canal would be created with this project . 
An integral part oflhc GGS/Drainiage Canal is 10.21 acres ol'the benches that would be created 
intcrminemly along the canal. These henches would be inundated in the summer months and 
allow for the growth of vegetation which would provide both cover and a food source for gtam 
ganer snakes. While the canal itself provides connectivity between two cure areas for giant 
garter snakes, the benches along the canal would provide the food source, cover, and pot~ntial 
nursery grounds for snakes as they travel between the two area.~. 
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SAFCA proposes to purchase long-tenn water contr.1cts from NCMWC to provide water for both 
the managed marsh and GUS/Drainage Canal. Whil.: the Service expects the GGS/Drainagc 
Canal to provide benefits to giant garter snakes in the Nutomas Ra~in by providing, connectivity 
und offsetting the cfTects of their project. there is some cnncem regarding the long term 
protection of the canal because the project description docs not provide a Conservation Eas.:ment 
on this feuture. The SAFCA has assured the Service that it can provide the necessary protection 
through another type of casement for the gian t garter snake and the Service is willing to work 
with SAFCA to create the language lor the ea<>emcnt that satisfies all of the interested parties. 
However, it is the Service 's preference that a Conservation Easement be placed on this leature 
and if ugreement cannot be reached on the language of the casement. than the Service will have 
to reanalyze their effects and the GGSiDrainage Canal would be viewed as a minimization 
measure for their e llects not a compensation measuJc. 

Phase 2 Construction 
Phase 2 construction includes work along the NCC and reaches I-4B along the Sacmmento River 
cast levt:e. The Corps and SAFCA have propo5ed to complete the majoli ty of the work duling 
the active season of the giant garter snake (May I to October 1 ). Construction during this time 
would occur in 61 .1 acres of developed land, 139.6 acres or annual grassland, 645.5 a.: res of row 
and field crop and fallow agricu ltur~. 1.5 acres of orchard, 185 acres of rice (25 would be a 
permanent el1ect, 160 acres would be a temporary ellect), 2 acres of canals and ditches. 22 acres 
of open water and other non-canal wetlands, and I 0.3 acres of woodland. At tltc end of the 
construction season the proposed land cover types will be 53.5 acres of developed land, 30 acres 
of created woodland. 15.85 acres of preserved wood land, I 68 acres of levee slt>pe grassland, I 23 
aues of grassland on seepage bem1s and canal embankments. 19 acres or irrigation canal, 13.5 
acres ofGGS/Drainage Canal, and 175 acres ofpre~ervcd rice. The newly created cover-types 
with ll1t: project would protected from future development through either a flood control 
easement, conservation ea~cmem, or dr<1inugc cascmem. 

Phase 2 construction wou ld primarily occur between May I and October I. The only 
components of Phase 2 work which would occur outside tlf the giant ganer snakes active season 
wou ld be relocation of power poles, re location of private irrigation pipelines, canals, and wells. 
and the removal, transplantation, und!or planting o r trees and elderberry shntbs thnt ure located in 
the Phase 2 foo tprint. To reduce the likelihood of disturbing or killing a giant ganer snake that 
may be overwintering in upl<mds that would be affected this winter, SAfCA hus proposed to 
erect exclu~ionary fencing around the areas wbcre they would be working prior to October I. 
Th is lt:ncc would be monitored daily prior to and during consuuction to insure that there arc no 
breaches that a snake could get through. This should remove the chance that prc~jcct constructinn 
would kill giant gm·ter snakes when they arc working in the winter months. 

The remainder ofll1e project would be constructed during the active period (May I-October I) 
for the snake, resulting in a decrea~cd risk of direct mormlity of snakes. However. given the 
number of acres of aquAtic and upland giant garter snake habi tat affected "~thin Phase 2, il is 
highly likely ctTects to snakes would include removal nf cover and bus king sites, filling or 
crushing of burrows or crevices, obstructing snal..c movement, and decreasing the prey base, and 
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may result in the direct disturbance, displacement, injury, and/or mortality of snakes. Snakes 
may disperse across or may bask 011 existing roads, and lllLL~ may be ki lled or injured by 
construction equipment or other vehicles accessing the project site. 

Compensation for the Joss of rice in Phase 2 would occur during Phase 4 with the creation of 
72.98 acres of managed marsh along the western botmdary of Fisherman's Lake. lne cn:ation of 
man11ged marsh at this location would connect to existing TNBC Preserve lands which currently 
are in managed marsh which would enlarge a core area for giant gancr snakes in the :-.!aloma.~ 
Basin. While the Service recognizes the benefit of enlarging managed marsh within the 
Fisherman's Lake area, there would be a temporal loss of aquatic habitut for giant garter snake 
between when rice is converted to upland in Phase 2 and when mllrsh is created in Phase 4. If lor 
some reason the Corps and SAFCA e ither do not complete all the project phases ur do not 
provide the 72.98 acres of managed marsh in 2011, then they would have to rei.nitiatc 
consultation with the Service as outlined on page 79 of this biological opinion. 

Within the construction of Phase 2, SAFCA has proposed to create canal habitat in advance of 
canal that would be filled in Phase 3. I his helps to on:~et efTects due to the lilling of canal which 
would be a lo$S of aquatic habitat lor snakes, by allowing the new canals to become established 
in advance and also allow vegetation to begin to grow along the banks, which would provide 
cover li'om predation for the giant garter snake. 

Valley F.lderberrv Longhorn 13cct lc 

EJiects to the valley elderberry longhorn beetle may occur with the transplantation or elderberry 
shrubs outside of the footprint or the levee enlargement. l.oss of an elderberry shrub or even a 
stem can result in direct mortalit) of vullcy elderberry longhorn beetles or afTect valley elderberry 
longhorn breeding and feeding because adult beetles rely solely on elderberry flowers for lo~>d 
and must luy their eggs on elderberry stems to successfully rcprodu..:c. 

All three phases of the project have potelllial to affect about 40 elderbelTy shrubs through 
transplantation. This action will adversely am:ct the valley elderberry longhorn beetle. Any 
beetle larvae occupying these plants arc likely to be killed when the plants are removed. An 
additional number of e lderberry shn1bs would remain when: they currently are however, 
construction work would occur wi thin I 00 feet but no closer than 20 teet l'rom the driplinc of an 
elderberry shmb. 

femporalloss of habitat will occur. Although mitigation for impacts on the beetle involve 
creation or restoration of habitat, tl Kcncrally takes five or more years for elderberry plants to 
become large enough to support beetles. and it generally takes 25 y~urs or longer for riparian 
habitats to reach their full value lUSFWS 1994). Temporal loss of habitat will temporarily 
reduce the e~mount of habitat available to beet les and may cmL~e fhtgmentation of habitat and 
isolation uf s ubpnpulations. In cases where the proposed project wi ll reduce the canopy closme 
ofripariun forests. an edge effect is created that could result in reduced habitat quality for the 
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beetles. Beetle~ disperse poorly and the systematic remov~ l of elderberry shrubs Jrom u 
relatively connected river corridor has adverse effects wel l out~ide of the project's footprint. 

Propo~~:tl ~void<mce and minimization measures should minimize adverse effects I'Csulting lh>m 
elderberry stern ui rnming or elderberry transplantation. 

F. llects of Phase 2 Construction to Valley Eldcrb~rry Longhorn F\eerle 

Table 3 l i~ts the elderberrY shmb stem counts and ~izcs which would be transphmted as part of 
the Pha~c 2 cnnstnu.:tion. Ellects to the valley elderberry longhorn beetle due to tr~n~pl antmion 

of these shrubs are dc~cribed above. Elderberry shrubs would be transplanted and t! ld~rberry 

seedlings and associated n~tives would be planted at one of the following propertie~: Rio 
Rama/.a. Cummings. or l.asuevic. 

Table 3. J::lderber ry Stem Sizes and Compensation 
Location Stems Exit Elderherry Associated Number Required Required 

(maximum Hole on Seedling Native of Stems Elderberry Associated 
diameter ar Shmb Ratio Plan! Ratio Observed Plantings Native 

ground (Yes or Plant 
level) No) Plantings 

Riparian stems <::I" 1\o 2: I I: I ~~ 
.).) 66 66 

&sr Yes 4: I 2:1 57 228 456 
Riparian stems > 3" l\:o 3: I I: I 16 48 48 

& <5"' Yes 6: 1 2:1 13 78 156 
Riparian stems > 5" 1\o 4: I I : I 16 64 64 

Yes 8: 1 2:1 16 128 256 
1'\on- sl~ms 2: I'' No I : I I : I 23 23 "'3 

npar1an & 5.3'' Yes 2: 1 2:1 5 10 ?Q 

Non- stems> 3" J\o 2: I I : I K 16 16 
npanan & <5'' Yes 4: I 2: I 2 8 16 

Non- stems> 5" No 3: I I : I 2 6 6 
riparian Yes 6: I 2:1 I 6 J? 

Total rcolaccmcnt olantin2s 68 1 1, 139 
Tot~l Elderben·v shrubs to be transplanted 23 
1,820110 = 182 valley clderbeny lon~lmm beetle credits or7.52 acres 



Mr. francis C. Piccola 68 

Cumulative Effects 

Cumulative effects include the ertecrs of future State, Tribal. local, or private actions affecting 
listed species that are reasonably certain to occur in the area considered in this biological opinion. 
Future Federal actions not related to this proposed action are not cons idered in determining the 
cumulative effects, but arc subject to separate consultation requirements pursuant to section 7 of 
the Act. 

The efl'ectiveness of the NBliCP's Operating Conscrvution Strategy (OCS) relies on the City of 
Sacramento and Sutter County limitjng development to a combined total of 15. S 17 acres within 
their respective permit areas. The proposed project site is located outside the permitted 
development area, and SAfCA is nnt a permittee under the NHHCP; however. the plan assumes 
no signilicant new development in the basin outside of the City of Sacramento and Sutter County 
permit areas. The NUHCP outlines a carefull y constmctcd OCS that balances reasonable 
development in the Basin with conservation of snake habitat in order to maintain a viable 
population of giant garter snakes in the basin and avoid j eopardy to this threatened species. The 
NGIICP and MAPIICP allow for urb<lll clcvclnpment of cc11ain areas (totaling up to 
17,500 acres) in the Basin in return lor the preservation of, and in some cases. restonttion and 
management of8,725 acres, in an interconnected preserve system. which when added to the 
baseline of agricultural and und~veloped lands in the basin, will ~onservc the Natomus Ua.~in 
snake population. While the proposed project does not inerea.~c the number of deve loped acres 
beyond the 17,500 conrcmplated under the NBHCP and MAPHCP, it does change (in some 
cases, permanently) habitat types from one type to another. Loss of habitat which the 22 wvercd 
species of thc NBHCPs may usc include 299.65 acres o l'row and field crop, 
78 acres of fa llow tields, 45.03 acres of orchard, and 30.37 acres tlf open water and other non
canal wetlands. Increases in the following bobi tat types wotlld occur with the project: 89.11 
acres of' woodland. 356.12 acres of grassland. 72.98 acres or managed marsh. ant165.88 acres of' 
canal. Whi le there would be a change in habitat types within the basin, the 1\'BT ICP covcn.:d 
species would still be able to use the.- habitats that SAFC/\ 's project would be creating and 
development would be precluded from these areas thro ugh conservation casements. flood control 
easements, and drainage eusemcms. 

While SAFCA is not a signatory to the NUHCP, lhe plan sets forth a rcgtonal conservation 
strategy that covers the entire basin. The ~HCP's cllicacy in maintaining a viable population 
of giant garter snake in the Basin depends, in significant part. on the retention of a sufficient 
amount of undeveloped acreage througho ut the Basin, to support giant garter snake.1 The 
NAIICP operates under the assumption that agricultural land in rhe Ba.~in would continuously 
rotate between crop types, and therefore all land provides hubitat for all 22 ul' the l\'BIICP 
covered species, inducting the giant ganer snake. 

1 tn NWF v. Nonon. 2005 U.S. Dist LEXIS 337(.8 •. Judge Levi upheld the NRHCP and its strategy tn protect the 
GGS in Lhe Natomas Uasin . However, in footnote 13 of the opinion, he cautioned dlal. "the Service and thos(' 
seeking an tTl' io the futun: will face an uphill battle if they anemptto argue thatudditillnlll development • Lhc l>asm 
t>eyood dte 17.500 acres "ill not result in jeopardy" to lhe snake. 
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SAJ.'CA 's proposed project will directly Hlfcct existing land that ha~ been preserved a~ mitigation 
for either the NBHCP or MAPIICI:'. During Phase 2 of the project. 1.63 acres of fallow row and 
grain crop would be affected at the Atkinson Prcs~rve and 4.09 11crcs of alfalfa and 5.72 acres of 
wheat would be afl'ccted at the Hul1h1an West Preserve. During Phase 4 of the project, 
1.9& acres of alfalfa. 0.05 acre or developed. 0.83 acre of ruderal, and 0.48 acre of valley oak 
"oodland would be affected at the Alleghany 50 Preserve and 0.044 acre of valley oak woodland 
and 0.00034 acre of ripari an scrub would be affected at the Cummings Pres0rve. These areas 
would be rcp lac.ed with levee slop0 covered in grassland. As provided lor in the NBHCP 
(! V .C.2.c.( 1)) SAFCA shall •·pay for the value of replacing every acre of reserve land impacted" 
To accomplish this SAFCA has proposed to acqui re existing TNUC land not currently dedicated 
to mitigation to offset acre-per-acre losses. J'his existing TNBC land would consist n J'Jice, not 
the upland habitat types afl'e.:ted. The SA FCA will l'und the petpetual main tenance, monitoring, 
and enhwtccment of these preserves for the benefit ul'the covered species. Bec!Juse this land is 
cunently and will be maintained in rice, this will benefit the gi<Jnt garter snake. 

The proposed project would positively afii:ct the biologi<.:<tl connectivity between ami wi thin two 
of' the Basin's three major geographical <lreas and TNBC's preserve lands. The GGS/Orainuge 
Canal that SAPCA proposes to construct would provide connectivity between the population of 
snakes and the TNUC preserves around Fisherman's Lake with th~ population of snakes and 
Tl':BC preserves in the northwest portion ol'ihe Natomas Rasin ncar the North Drainage Canal. 
The SAFCA would provide guaranteed water in the canal between April and October. which 
would create uquatic connectivity. In an eflott to increase the habitat qual ity of' the corridor, 
SAFCA wi ll create benches along the canal, which would be shallowly inundated in the summer 
months to provide <I prey base support emergent marsh vegetation which would provide cover lor 
the giant garter snake. The SAFCA proposes to manage this canal in perpetuity for the gium 
garter snake, and proposes tv encumber the canal with an easement in which the conservation 
values prevail over drainage values. The SAFCA 's plan to c;onstruct this canal would benefit 
connectivity and strengthen the success of the :--IRTJCP. 

In Ucccrnber 2008. FEMA v.ill issue a new flood map !'or the Natomas Basin. lnis would place 
all of Natoma~ into the A F. zone, which would require that builders plact! the bottom lloor of llC\\ 

constmction up to 20 feet above !:,'fOund leve l ll> keep it out o f' the floodplain. This would 
e l'lectively stop new constmetion in Natomas. \Vhi l.: not directly growth-facil itating, the 
proposed project would ~erve planned and reasonab ly (i)reseeablc growth by provid ing flood 
protection to the Natomas Basin which is currently an impediment to future gn)\\th (plmu1cd or 
otherwiso:) in the :-.latomas Basin. It is likely that some of the gro\\1h {commerciaL municipal, 
und residential) in the Natomas Basin will not require section 7 consultation with the Service lilr 
compliance with th0 Act, and will not obtain take coverage pursuant to section 10 of the Act. 
Currently, the NBIICP and the F.ast Contra Costa HCP are the only two permitted regional HC.:Ps 
in tho: Sacramento area, although Placer, Yolo, South Sacramcnlll, Yuba. and Sutter are all 
dcvdoping regional HCPs. Until these regional HCPs are linalizcd, there is no mechanism to 
provide "take" coverage lor projects with no Federal nexus besides these projects pursuing their 
own individuaiiTCPs. Some "take'' of listed species is likely to occur for which no 



Mr. Francis C. Piccola 70 

minimi:r..ation, avoidance, and c.Qmpcnsation/mitigution mc~ures for fcdt:rully-l isted species ure 
implemented. 

SAFCA, the Corps. the city oi"Sacrnmenlo. Sacramento County, and Suuer Count) should 
understand Llmt furure deve lopment within the Natomas Basin could negatively affect the 
NB.I lCP and MAPHCP and potentially jeopardize the giant garter snake in the Natomas 13asin. 
Any additional "take" of listed species outside what has been analyzed in this biological opinion 
or the NDHCP and M.t\PHCP cannot occur without appropriate permits or consultations with the 
Service and CDFG. 

The cumulative etlects of r~onable foreseeable projects in the Natomas Basin may pose a 
significant threat to the eventual recovery or the giant garter snake. The follo\\ing proposed 
projects could signilicantly alfect the sustainability of gian t garter snakes in the Natomas Basin 
when considered cumulatively with the proposed Natomas Levee Tmprovement Project: 

• The proposed Greenbriar residential development is located on an appwximately 
577-acre site south of Elkhorn Boulevard and w~st of State Highway 99. Dcvdopt'nent 
on this site could result in the loss of giant garter snake habitat adjacent to Lone Tree 
Canal, depending on the configuration of ho\ISeS and infrastructure. 

• Natom~ Joint Vision. as currently proposed by the City of Sacramento and Sa~:ramento 
County, is to devch)p approximate ly 6,000 acres in the area of the County omside of the 
City's pen11it1ed area under the ~UHCP. 

• Sacramento International Airport's Master Plan would en large the airport on land 
current!} owned by the airport ru1d would oc<.:ur through 2020. Much of the land slated 
ihr airport expansion is currently in agricultural production. 

Other projects which are reasonably foresccabl..: and should be considered cumulative with the 
proposed project. but for which the Service has little to no information about the ex tent of their 
effects to giant garter snakes, include: 

• Camino None 
• Downtown Natornas Airpon Light Rail 
• Paci lie Gas & Electric Line 406/407 Pipeline 
• Sacramento Municipal Utility District 1-'owerline- Elkhorn Substation 
• Sutter Pointe Specific 1-'lan 

Conclusion 

Aller reviewing the current status of the giant garter snake and valley elderberry longhorn beetle. 
the environmenta l baseline li>r the species. the eflects of the proposed project. and the cumulative 
el'lects on tllis species. it is the Scrvict:'s biological opinion that the proposed Natomas Landside 
tmprovt:mt!nts Project. as described herein, is not likely to jeopardize the cominued existence of 
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the giant garrer snake or valley elderberry longhorn beetle. The project "ill not result in a net 
destruction or adverse modification of valley elderberry longhorn critical habitat. 

The Corps and SAFCA have proposed to improve flood protection for the Natomas Basin above 
what currently exists. Two HCPs currently ex ist within the Natumas Basin and arc based on 
future development occurring within the permit area ofthe MAPHCP and NBHCP. The 
base lines and a.~sumptions fur which these lll'Ps were developed were based on nu addirional 
development occurring within the basin outside of these permit areas and no change in landtlSC 
prac1ices. Sacrumento Counry and the Ciry of Sacramento are already proposiug additional 
development outside of the existing permit areas. Additionally. the Natomas flasin has 
experienced a large amount of rice fallowing both in land held by private farmers and leases 
terminated on Sacramento Counry Airport propeny. While the Service has concluded that 
SAFCA 's project \.\Ould not jeopardize the giant gancr ~nuke or valley elderberry longhorn 
bl!etle, it does facilitate growth within the Natomas Basin, which would require additional 
anu lysis to dett:mlinc if this growth could jeopardiz.: any of the 22 specie~ co\crcd by the 
MAPIICP and NBilCP. I r gro\lith outside of the permit areas were to occur within the Noromas 
Basin. these li.nure projects must have a higher conservation outcome than currently exists in the 
HCPs and must be closely coordinated with the Service. 

INCIDENTAL TAKE STATF.MENT FOR PllASE 2 CONSTIWCTION 

Section 9 of the Act and Federal regulation pursuant to section 4( d) of the Act prohibit thl' take 
of endangered and threatened species, respectively, without special. exemption. Take is defined 
as harass, harm, pursue, hunt, shoot. wound, kill, trap. capmrc or collccr. or to attempt to engage 
in any S\lch conducL Harass is defined by the Service as an intemional or negligent act or 
omission "hich creates the likelihood of injury to a listed spcdes by annoying it to such an 
extent as to significantly disrupt normal behavioral patterns which include. but are not limited to. 
breeding. feeding or sheltering. llarm is de lined by th~ Se1-vice to inc lude signiticanl habitat 
modi fica lion or degradation that results in death or injury to list~d species by impairing 
behavioral patterns including breeding, feeding, or sheltering. Incidental takc is defined a.' take 
that is incidental to, and not the purpose of, the carrying out of an mherwisc lawful acti vity. 
Under the t~rms of section 7(b)(4) and section 7(o)(2), taking incidenwlto and not intended as 
part of the agency action is not considered to be prohibited taking under the Act provided that 
such taking is in compliance with this Inciden tal Take Statement. 

The measures described below are nondiscretionary for listed species in Pha.se 2 of this opinion 
and must be implemented by the Corps in order tor the exemption in section 7(o)(2) to upply. 
rhc Corps has a continuing duty to regulate the activity thut is covered by this incidental take 
statement. If the F.:derol agency (I) fails to adhere to the tenus and conditions of the mcid~ntal 
take statement. and/or (2) fails to retain oversight to ensure eompl iuncc with these terms and 
conditions, the protective coverage of section 7(o)(2) may lapse. 

Amuunt or Exten t ufTakc 
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Giant Garter Snak!< 

'01<: Service anticipates that incidental take of the snake will be di11icult to detect or quantify lor 
the following reasons: giant gancr snukes arc cryptically colored, secretive, und known to be 
sensitivt: to human activities. Snakes may avoid (ktecrion by retreating to burrows, soil crevices, 
vegetation, or other wver. Individual snakes arc difficult to detect unless they arc observed. 
undismrbcd, at a distance. Most close-range observations represent chance encounters that arc 
diflicuh to predict. lt is not possible to make an accurate estimate or the number of snakt!s that 
will be harassed, harmed M killed during Phase 2 construction activities (staging areas. work on 
canal banks, soil borrow areas, and vehicle trafl'ic to and from borrow areas). In instances when 
take is difficult to detect, the Service may estimate take in numbers of species per acre of habitat 
lost or affected as a result of' the action. Tbcrcfi)re, lhe Service anticipates that all giant garter 
snakes inhabiting 187 acres o r aquatic and 818.9 acre~ of upland h~bitat may be hara.~sed. 
hat'med. ur 2 giant garter snakes killed by loss and destruction of habitat, as a result of the 
project. 

Valley Eldcrbcrrv Lon!!horn Reetle 

The Service expects that incidental take of lhe valley elderberry longhorn beetle will be difficu lt 
to detect or quami ly. The cryptic nature of these species and thei r relatively small body sit.e 
make the finding or un injured or dead specimen unlikely. TI1e species occurs in habiutts that 
make them difficult to detect. l)uc to the difticuhy in quanti lying the number of beetles lhat will 
be taken a~ a result of the proposed action, the Service is quantifying take incidental to the 
project as lhe number of elderberry stems one inch ur greater in diameter at ground level (beetle 
habitat) that \\ill become unsuitable for beetles due to direct or indi rect effects as a result of' 
Phase 2 constntction. Therefore. the Service estimates that otll beetles inhibiting. 23 elderberry 
plants containing ste1ns I inch or greater at ground level ( II S stems between 1-3 inches, 39 stems 
between 3 and 5 inches and 35 stems ~5 inches; sec Table 3 in the text) will become unsuitable 
as a result of the proposed action. 
EITect of the Take 

J'hc Service has dctcm1ined that thi s level of anticipated take is not likely to result in jeopardy to 
the giam garter snake, or vallt:y elderbcrr) longhorn beetle, and will not result in the desuuction 
or adverse modification of designated critical habitat because in the case of the giant garter snake 
critical habitat has not been designated and it is outside of the critical habitat for valley e lderberry 
longhorn beetle. 

Reasonable and Prudent Mea.s urcs 

The following r.:asonablc and prudenr measure~ are necessary and appropriate to minimi<:e the 
effect of the proposed project on the giant garter snake and valley elderberry longhorn bcctle. 

I. rhe Corps Hnd SAFCA shall implement the project as proposed in the biological 
assessment and thi s biological opinion. 
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2. Effects of harassment of individual giant garter snakes within the proposed project, and of 
the loss or degradation ofthc species' habitat shall be minimized. 

3. Effects of harassment of individual vttlley eld.:rbcrry longhorn beetle. and of the lo~s and 
degradation of the species' habitat shall be minimized. 

Terms and Condition~ 

In order to he exempt from the prohibitions or~ection9 of the Act, the Corps must ensure 
compliance with the following terms and conditions. which implement the reasonable ru1d 
prudent measures described above. These terms and conditions are nondiscretionary. 

I. The following temlS and conditions implement reasonable and prudent mc:asure one (I): 

a. The Corps a11d SAFCA shall minimize the potential for incidental take of the 
giant garter snake and valley e lderberry longhorn beetle resu lting from the project 
related activities hy implementation of the project description as described in the 
biological assessment and the project description of th is hiological opinion. 

b. If requested, bcl(m:. during, or upon completion of ground-breaking and 
construction activities. the project proponents shall allow access by Service andior 
Cal i lornia Department of Fish and Uame persotmcl to the project site to inspect 
project effects to the snake and valley clclcrherry longhorn beetle. 

c. A Sl;rvice approved Worker Environmental/\ wareness Training l'rog.ram for 
cunstruction personnel shall be conducted by a Service-approved biologist for all 
construction workers prior to the commencement of construction activities. D1e 
program ~hull provide workers with information on their responsibilities with 
regard to the giant garter snake fmd valley elderberry longhorn beetle. an overview 
or the li fc-history of the species. information on take prohibitions, and protections 
afTorded the sp<.-cies under the Act. \'irilten documentation of the training must be 
submitted to the Sacramento Fish and Wi ldlW: Office within 30 days or the 
completion of training. 1\s needed, training ~hull be conducted in Spanish for 
Spani~h lAnguage spe<tkers and other languages as needed or necessary. 

d. The applicants shall include a copy of this biological opinion within its 
sol icitations lor design and c(mstrucrion of the proposed project making the 
primary conuaetor responsible for implementing all requirements and obligations 
included within the biological opinion, and to <!ducate and inform all other 
eontrdctors involved in the prOJCCt as to the rcquirem.:nts of the biological 
opinion. 
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2. The following tcm1s and conditions implement reasonable and prudent measure two (2): 

a. The project proponents shall minimize the potemial for harm or harassment or the 
~nake resulting from project-re lated activities by implementation of the 
conservation measures as described in the Corps' Biological Assessment and 
appearing in the project description (pages 3-44) of this biological opinion. 

b. 1\t least 30 calendar days prior to initiating construction activities, the project 
proponents shall submit the names and curriculum vitae ofthe biological 
monitor(s) fM the proposed proj..:cl. Monitors shall have the ability to 
di ffi:!rentiatc g iant garter snakes from other snakes and the authority to stop 
construction activ ities ira snake is encountered during construction until 
appropri<ate corrective measures hu ve been completed or until the ~"Tlake is 
determined to be unharmed. 

c. For Phase 2 work which would occur outside of the giant garter snake active 
windc)w (power pole relocations and private irrigation cunal relocation) exclusion 
fencing would be placed around upland areas that giant garter snakes could usc to 
overwinter. The exclusionary fcm:ing would be monitored everyday prior to and 
during construction to ensure that openings do not develop that would allow the 
entry of a giant gurter snake into the construction area. 

d. Construction activity shall be conducted between May I and October I. This is 
the active period for the snake and direct mortality is lessened, bt.-cause snakes arc 
expected to actively move and avoid danger. If it appears that construction 
activity may go beyond October I, the project proponents shu II contact the Service 
as soon as plHSible, but not later than .July 15 of the year in question, to determine 
if additional measures are necessary to minimize take. 

e. The project proponents shall implement l.lest Management Pmctices (I3.\1Ps) to 
prevent sediment from entering area~ containing snake habitat, including, but not 
limited to. sih fencing, temporary berms. no cleaning or equipment in or ncar 
snake habitat, installation of vegetative strips, and temporary sediment disposal. 

f. Ronofffrom dust control and oil and other chemicals used in other construction 
activities shnll be retained in the construction site and prevented from nov.ing into 
areas containing snake habitat. The runoff shall be retained in the construction 
areas by creating small earthen berms. installing silt fences or har-balc dikes. or 
implementing other measures on the t:onstruction site to prevent runoll from 
entering the habitat of the snake. 

g. Project-related vehicles shall observe a 20-milc-per-hour ~peed I imit within 
construction areas, except on County rouds and State and Fcdcrlll highways. This 
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is particularly important during periods when the snake may be sunning or moving 
on roadways. 

h. To avoid aHracting snake pn:dators, all trash items, such as Y.Tappcrs, cans, 
bottles, and food scraps. must be disposed or in closed containers and removed m 
least once a day from the entire project s ite. 

1. Within 24-hours prior to the conunenccment of construction activities, the site 
shall be i n~pected by a Service-approved bio logist. !be biologist will provide the 
Service with a written report that adequately documents the monitoring efforts 
within 24-hours of commencement of construction activities. Snakes encountered 
during construction activities shall be allowed to move away from the area on 
their own volition. The biologist shall notify the Service immediately if nny listed 
~;pecies arc found on-site. and will submit a repon. including date(s). locaLion(s). 
habitat description. and <my corrective measures taken to protect the species 
found. The biologist shall be required to report any rake to the Service 
i•mnedlatcly by telephone at (916) 414-6600 aud by el~:ctronic mail or wriuen 
Jetter addressed to the Deputy Assistant Field Supervisor. within one ( I ) working 
day of the incident. The project area shall be re-inspected by the monitoring 
biologist whenever a lapse in construction activity of two weeks or greater has 
occurred. 

J. Erosion control structures will be installed concurrently with constructinn. 
Erosion control structures will be constructed so runoff will be directed away 
lrom sensitive habi tats. Tightly woven fiber nelling (mesh size less than 
0.25 inch) or simi lar material shall be used for erosion contTol or other pmposcs at 
the project site to ensure giant garter snakes and other reptiles or amphibians arc 
not trapped by the erosion control material. This limitation will be communicated 
to the contractor through use of Special Provisions included in the bid solic itation 
package. Coconut coir malting is an acceptable erosion control material. No 
plastic mono-lllament matting shall be used for erosion control. The edge of the 
material shall be huried in the ground to prevent giant garter snakes and other 
reptiles and an1phibians lrom crawling underneath the material. Erosion conrrol 
measures shall direct ·water fl ow into existing drainages or disperse water across 
vegetated areas in order to avoid concentrating water. 

k. Movement of heavy equipment to and from the project sire shall be restricted to 
established roadways to minimize habitat disturbance. Stodpiling of constru~tion 
materials, including portable equipmcm, vehicles, und supplies. shall be restricted 
to the designated construction staging area and exclus ive or aquatic habitat 
avoidance areas. Aquatic snake habitat atljucent to the proj ect area shall be 
tl aggcd and avoided by all c.onstrucuon personnel. 
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I. To the extent feasible, the project proponents shall confine clearing of vegetation 
and scraping. or digging, of soil to the minimal area necessary to facilitate 
construction activities. 

m. High visibility fencing shall be placed to prevent encroachment llf construction 
personnel and equipment into ureus containing snake habil.ltt. The fencing shall be 
inspected before the start of each work day and maintained by the project 
proponents un til completion of th~.: project. The fencing may be removed only 
when the construction of the project is completed. 

n. After completion of construction activities, any temporary lill and construction 
debris shall be removed. As described in the biological assessment and the 
project description of this biological opinion. the projectpruponents will restore 
all snake habitat subject to temporal)' ground disturbances. including storo~ge and 
staging areas and temporary roads. · 111csc areas shall be re-contourcd. if 
appropriate. and rc-vcgctated with appropriate locally-collected native plant 
species to promote rcstoratinn of the area to pre-project conditions. All temporary 
lill <md construction debris shall be removed. An area su~jcct to "t~mporary" 

disturbance includes any area that is disturbed during the project, but that. after 
proj ect completion, will not be subject to further d istu rtiance and has the potential 
to be re-vegctatcd. t\ppropri<th:methods and plant species used to re-wgetate 
such areas will be determined on ::t site-specilic basis in consultation with the 
Service and the CDfG. Rcstomtion work may include replanting cmcrg~.:nt 
vegetation. Refer to the Service's (Juide/inesjiJr the Restomtion and/or 
R~p/acement ofCiiunt Garter S11ake Habitat. A written report shall be submilled 
to the Service within ten (I 0) working days or the completion of construction at 
the project site. 

o. The Corps and SAFCA shall ensure compliance ''~th the reporting requirements. 

p. Prior to construction on May I. 2009. the Corps and SAFCA will have the 
following documents completed and approved by the Service: 

• drainage casement languuge ror the GUS/Drainage Canal: 
• Mitigation and Monitoring Plan ancl l.ong-Term Management PlM; 
• encumbrances on a pot1ion of the District Assessment Fec: <tnd 
• contract with NCMWC to provide reliable water for the GUS/Drainage 

Canal and managed marsh. 

3. J'hc following terms and conditions implement reasonable and prudent mo:a~ure 
1hrec (3): 

a. The procedures outlined in the Service's ConservaTion Guidelines for the Valley 
Elderberry Longhorn Beetle dated July 9, 1999, shall be followed for all actions 
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related to the pmposed project. 

b. Elderberry shrubs \Viii b~ fenced with higl1 visibility construetion tenc ing. In 
areas where the typical 20-foot buffer from the dripline of the elderberry shrub is 
encroached on, the fencing will be placed as far li-om the elderberry shrub's 
clripline as construction activiti<.:s will allow. 

c. A biological monitor will be present on site when work will encroach on the 
20-foot clderberl)' buiH:r. The monitor wil l have the authority to st(lp 
construction within 20 feet of the shrub if unauthorized lake of the bcctl~ occurs. 
The monitor shall contact the Service immediately to determine what corrective 
measures need to be taken. 

d. Compen~alion planting~ shall occur withmlhe same ye<lr as the transplmltation of 
lhc elderberry shrubs. The selection of the rtnal compensation site for e lderberry 
shrubs shall be coordinated with the Service. /1 s~rvice rcvicw"'d plnn for the 
longtem1 maintenance and moni toring oi' lhe elderberry compensation site shall b<: 
completed prior to transplantation. 

Reporting Req uircmcnts 

A post-construction compliance report prepared by the monitoring biologists must be submitted 
to the Chief of the Endangered Species Division (Ccntml Valley) at the Sacrmncntt) Fish fllld 
Wildlife Office within thirty (30) calendar days of the completion of construction act ivit) or 
wi thin thirty (30) calendar days of any break in construction activity lasting more lhan thiny 
(30) calendar days. This report shall detail: (i) dates that groundbrcaking atlhe project started 
and lhc project was completed; (ii) pertinent information coucemmg the success of the project in 
meeting compensation and other conservation measures; ( iii) an cxplanatio11 of failure to meet 
such measures, if any; (iv) known project effects on lhe gi<mt garter snake. if any; (v) occurrences 
u l' incidental take of' any these species; and (vi} other pertinent information. 

J'be Corps must require SAFCA to rep011 to the Service immediately any infol'll1ation about take 
or suspected take of' ledemlly-listed species not authorized in this bio logical opinion. The 
SAFCA must notify the Service v .. ;thin 24 hours ofrccciving such information. Notification 
must include the date, time, anti location of the incident or of the finding of' a dead or injured 
animal. In the case of a dead animul. the individual nnimul should be preserved. as appropriate, 
unci held in a secure local ion unti l instructions are received frurn lht: Service regarding the: 
di~'Posit ion of the specimen or the Service takes custody of the specimen. Tht: Service contact 
persons i~, Chief of the l.lndangered Species Division (Central Valley) at (916) 41+6600, and the 
Resident Agent-in<hargc: of tbe Service· s l .a\~' Enforcement Oivision at (916) 414-6660. 

i\11y contractor or employee who during routine operations and maimenance activities 
inadve11cntly kills or injures a listed wi ldlili: ~'J)Cdes must immediately repon the inc ident to their 
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reprelientativc. This reprcsenwtivc must contact the CDFG immediately in the ca-;e of a dead or 
injured listed species. The CDF'G contact for immediate assistam;e is State Dispatch at 
(916) 445-0045. 

CONSF.RVATION RF.COMMENT>A TJONS 

Section 7(a)( l ) of Act directs Federal agcndes to utilize their authorities to further the purp~1ses 
or the Act by canying om conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities that ~an be 
implemented to li1rther the purposes of the Act. such as preservation of endangered species 
habitat, implementation of recovery actions, or development of informmion and data ba.~es. 

I. The Corps and SAI'CA should assist in the implementation of the dmfl, and when 
published. the Jinal Recovery Plan for the giunt garter snake. 

2. The Corps and SAPCA should prtlvide funding to researchers studying topics 
identified by the Service in tbe draft. and when published, the final Recovery Plan 
fm the giant garter snake. 

3. The Corps should usc cnviromiiental rcstomtion authorities to acquire and restore 
garter snake habitat from will ing sellers 

To be kept informed of actions minimizing or avoiding ad,erse effects or benefiting li ~ted and 
proposed species or their habitats, the Service requests noli lication of the implementation of any 
conservation r~-commendations. 

REINITIATION- CLOSIN<; ST AT !l:MENT 

This concludes formal consultation with the Corps on the 1\atomas Levee Improvement Proj~t. 
As provided in 50 CJIR 402.16. re-initiation oflom1al consultation is required wh~re 

discretionary Federal agency involvement or control nver the action hots heen maintain~d lor is 
authorized by law) and i l": ( I) the amount or extent of incidenlltl take is ex~eeded; (2) new 
information reveals cflccL~ o f' the proposed uction may affect listed species or critical habitat in a 
manner or to an extent nm considered in this opinion: (3) the agen~y action is subseyuently 
modified in a manner that caust!s an effect to listed species or critical habilllt that was not 
considered in this opinion; or (4) a new species or cri ti~,;al hubitat is designated that may be 
aiTected by the proposed u~tion. ln instances where the amount or !!X tent ofincidcntal tuke is 
exceeded, any operations causing such take must cease pending re-initiation. 



Mr. J-ranci~ C. Plccnla 

If you ha,cany qucstiuns regarding this biological op1monon the J\atomas Lands1dc 
lmpro\emcnt~ Project, please contact Jennifer Hobbs at (916) 414-6541 or Jana Milliken. 
Sacramento Valle) Branch Chie[ 

cc: 
Elizabeth Holland. Corps, Sacramento, CA 
Todd Gardn~r. CDIG. Sacr.unento. CA 
Peter Bud .. SAfCA. Sacr.unento, CA 
Kelly Htzgemld, EDA W, Sacmmemo. CA 

Sincere)). 

\~ 
Ken Sane lCL 

Acti11g Field Supervisor 
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