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APPENDIX .-\

Table 5
Est mates of ?eiil':2nent UplSi d End A~ :.1 atic ~2b] ~at Lossan: Creation for25Other V":es~ 2:;C East S3Cf3r:1 Ei !OValle)'
Areas Project 5ii.=\\~t1cu t DesignDoccments

Site Descrip tion Max im um Acreage Max lmurn Acreage
and Lo cati on (Fig t,.; rc R efu ge or \'\ 'NlA Exis ti ng Habita t fo r Perm an ent Loss Pe rmane nt Cre ated

and Site Number) Served/ USGS Quad Giant Garte r Snake Up land!..\ quati c: Upland/Aqu a tic

Instal: f ew Sacramento Moderate quality 0.510.5 '0 .0/0.0
m eas urement device . /'.'VJR/ Logandale aquatic and upland
Fig. 1, No.5

'nsteu new turnout. Fig . Sacra mento Good Qua~ ity aquatic 0.5/0.5 0.010 .0
i . No. 5 NWRlLo::;::l:'lcaie and upland. Know n

slake populat ion
presen t,

Insta ll f ow Delevan NV,IRfMoulton Good quality aquatic 0.5/0 .5 0.0/0 .0
mea sureme nt device . We:' and upland. Known
Fig.1, ""0.7 snake population

present in this N'I:R

Install ficw Colusa NVv'RICofl.lsa Moderate Quality 05/0.5 0.0/0 .0
me..surem ent device. aquat ic (no water
~g . 1, NO. 8 present in A ugust 98)

and upland, Knowr:
snake cozulaticn
present in this MA'R.

Entarce cu lvert under Colu sa NVV'RJArbuckle Modera te quality 0.0 5/0.05 O.O{() .O
Ware Re. F:g. 1, No.9 aquatic and upl;and.

Kr.own sn ake
population present in
this N\\ 'R.

Enlarqe Nugent Flume. Gra y Lodge Low to mode rate 1.0/1.0 0.0/0 .0
Fig . 2, NO.1 wrll\NBfggS quality aquati c and

upland

Er.large Garda Sipr,on. Gray Locge. Lov: tc modera te 0.510.5 0.0/0 .0
Fig. 2, NO. 2 'M MJEiSgs quality aquatic ano

ueland

Enlarge Razorback Gra y Lodge IVM;.J Low to moderate 0.5!0.5 0.0/0 .0
. Si;:>hon. Fig. 2, No. 3 . Big :; ::: - quality aquatic ar::::!

uptand

Enlarge Colusa HJlY Gray Lcdg P. : Lo..... to mocerate 0. 5:0. :- 0 .010.0
Culvert Fig. 2, No. 4 WWtAlGrtd rey quality aquatic and

upland

Replace Schwind Pump Gray Ledge V/MAJ Low to moderate 1.G/1. 0 O.ufu.D
Statio n. Fig. 2, No.5 Pe nninptc n quality aquatic and

l:plcmd

Insta ll/e nlarge water Gray Lodge WMN Low to moderate 1.0/1.0 O.l /O. O
delive ry point. Fig 2., Penn ington quality aquatic and
NO. 6 upland

fns:afIlenlarge water Gra y Lodg e "'""IV Moderate to gool:! 0.5/0.5 0.010.0
del.very point on Pennington quality aquatic and
Cassidy Lateral. Fj~ .2 , upla:'ld
NO. 7

Ins~ IVen l a.rg e w ater Gra y l odge V/\W Moo erete to good D.S/O.e 0.0/0.0
ce tivery point on J2key Pennington quality aou anc and
lateral. Fig. 2, No. a upland

~a ,300WLW_WFt NOvl!r.t.?er 4, 1999



Table 5

Es!i;.l a~es of Permasern !J ~ 12 !l d and AqU3tC H2t,i t ~r Loss sndC...~ atic r. for 25 Ctner~Ne st a:iG !:as: S=:~3mer;:o Valley
Areas Project Site V'f:tl Out Q2Sj,; i.COCUme:iiS

S'te De s cript io n Ma.xim:.z m Acreage Maxim um Acreag e
and Location (Fig ure Refuge or V'tMA Existing Habi tat for Perma nent Loss permanen t Crea ted

ar-d Site Number) Served! USGS Qt::ad Giant Ga rter Snake Upland/Aqua tic Up'a nd /Aq ua tic

Increase Sunset Sutte r N\\t'RI l owto ,'nocera:.e 0.5/0 5 ·0 .010. 0
P l:m:>ing Station Sutt er quafity aquatic and
Capacity. Fig 3. NO.9 upland

Enla rqe Sande rs Re ad Sutter NWRl Moderate quality 1.0/1.0 0 .0/0 .0
culvert. Fig . 3. No. , C Sutter aquatic arlC: upland

Instal: Sand Cre ek Sa tter NlvVRl Modera:e quariry 1.011 .0 0 .0 /0 .0
Sipho n Fig. 3, No. 11 SiJt1e r aquatic a"d lJplan:j

E!lJcrse Butte House Sutter f'.,rl.NPJ MOderate quality 1.0/1.e 0.0/0 .0
Road siphon. Fig. 3, No. Sutt er aquatic ar:d (J pl2nd
12

Enlarge siphon a: Sutter N\;\PJ Moderate qva tity 1.011.0 O.O/O.C
Humphrey and South Sutter aquatic and uplar:d
Butte. Fig.3, No. 13

Enlarce siphon Sutter NV\lRI Moeerii te quality 1.0/1.0 0.010.0
.2 ~ ebanconed RR. FlS· Sutter aquat icand upla:"ld

3, No. 14

Enrarse Hwy 2::1 siphon. Su!erNWRJ LCiW torrccerate 2.012.0 0.0/0 .0
Fig 3, No. 15 Su tter quality aquatic and

upland

Enlarge Hump hrey Sutter N'W?J . Moderate to geod 1.0 /1.0 :::l .D/O.O
Road SIPhOn D,'S Cif Sutter cuality acuatic ar:d
Hwy 20 culvert, upland
Fig. 3, No.16

Enlarge Franklin Su~erNWPJ Low to moderat e 1.0/1.0 0.0/0.0
Clements siphon. Fig 3. Suter quality aquatic ar;j
No. 17 uoland

::., iarge Linco ln Road Sutter N\I'Jt1J - flJod erate quality 1.0/1.0 C.O/O.O
siphon. Fig 3. N~. 18 Gi lsizer Slough aquatic and upland

Install refuge sucply Sut erNWPJ Moderate :0good <i.e/g.o includi:1g 0.0/0 .0
pipeline along TlscateWe;~ quality aquatic and approx. 0.09 acres
t.lcClatcny Rc ac to upland. Dense Luc'Nigja
Sutter Byp ass . Fig. 3, Ludwigia present
No. 19 along 3PP,"OX 1SO feet

of existing drain

Install siphon to Sutter Su tter NWPJ Low to moderate 2 012.0 0.0/0.0 .
NWR Tisda le Weir Ql,. ality aquatic and

urtano

lrstall toe drains along Sutter NVI/RI aquatic Moderate qua lity 0 .0/0.0 0.0/2. 5
Farrinqtc n l ateral and upland
SJtter. F igure 3, shaded
labeled are a

Total 24 .5/29.5 0.0/2 .5

20



APPENDIX B

Standard Avo idance and Minimization Measures During Const ruction Activities in
Giant Garter Snake Habitat

GIANT GARTER SNAKE
(Thamn ophis g ig as)

HABITAT TYPE:

Marshes, sloughs, ponds, small lakes, low gradient streams, irrigation and
drainage canals, and rice fields. Permanent aquatic habitat, or seasonally
flooded during the snake's active season (early-spring through mid-fall), with
herbaceous wetland vegetation, such as cattails and bulrushes, grassy banks
(often salt grass), and uplands for cover and retreat sites during the snake's
active season and for refuge from flood waters during the dormant season
(winter). Giarit garter snakes are typically absent from larger rivers and other
water bodies that support introduced populations of large, predatory fj,Sh, and
from wetla nds with sand, gravel, or rock substrates. Riparian woodlands typical ly

. do not provide suitable habitat because of excessive shade, lack of basking sites,
ami :oh""nceof giant garter snake prev.

AVOIDANGE AND MINIMIZATION MEASURES:

Avoid construcnon activities within 200 feet from the banks of giant garter ~" dKe aouatic
habitat. Confrnemovement of heavy equipment to existing roadways to minimize
habitat disturbance.

Construction activity within habitat should be conducted between May 1 and UClOoer 1.
This is the active period for giant garter snakes and direct mortality is lessened,
because snakes are expected to actively move and avoid danger. : BetWeen October 2
and April 30 contact the Service's Sacramento Fish and Wildlife Office to determine if
additional mea sures are necessary to minimize and avoid take.

Confine clearing to theminimal area necessary to facilitate construction actiYities. Fiag
and designate avoided giant garter snake habitat within or adjacent to the project area

. as Environmentally Sensitive Areas. Thisa rea should be avoided by all construction
personnel. .

Construct ion personnel snould receive Service-approved worker environmental
. awareness training;' This training instructsw orkers to recognize oiant garter snakes arid
their hab itat(s).

24-hours prio r to construction activities, the project area should be surveyed for gia nt
garter snakes.· Survey of the project area should be repeated jf a lapse in construction
activity of two weeks or greater has occurred. If a snake is encountered during
construction, activities shall cease until appropriate corrective measures have been



compieted or it has been de:ermined that the snske wi!1net be harmed. Report any
sightings and any incidental take to the Service immediately by teleohone at
(91 6) 979~2 72 5.

Any dewatered habitat should remain dry for at least 15 consecutive days after April 15
and prior to excavating or fining of the dewatered habitat.

After complet ion of construction activities, remove any temporary fill and construction
debris and, wherever feasible, restore disturbed areas to pre-project conditions.
Restoration work may include such activities as replanting species removed fro m banks
Dr replanting emergent vegetation in the active channel.

Compensate loss and disturbance of giant garter snake habitat according to Ta ble 1.
Mitigation ratios are based on the acreage and on the duration of disturbance.

TABLE 1 - SUMMARY OF GIANT GARTER SNAKE PROGRAMMATIC MITiGATION
LEVELS

IMPACTS: IMPACTS: MITIGATION:
DURATION ACRES COMPENSATION

LEVEL 1 1 season Less than 20 and Restoration
temporary

LEVEL 2 2 seasons Less than 20 and Restoration plus
temporary 1:1 replacement

LEVEL 3 More than 2 Less than 20 and . 3:1 Replacement
seasons and temporary (or restorati on plus
temporary 2:1 replacement)

Less than 3 acres
Permanent loss totat giant garter 3:1.Replacement

snake habitat
AND

Less than 1 acre
aquatic habitat;

OR
Less than 218
linear feet bank ,
habitat

'Giant garter snake habiiat includes 2.0 acres of surrounding upland habitat for every
1.0 acre of aquatic habitat. The 2.0 acres of upland habitat also may be defined as 21 8
linear feet ofbanksidehabitat which incorporates adjacent uplands to a width of 200



feet from the edge of each hank. Each acre of created aquatic habitat shou ld be
supported by two acres of surrounding upland habitat. Compensation may lncluce
creatin g upland refuges and hibernacula for the giRn! Garter snake that are above the
1aD-year flocd plain:

A sea son is defined as the calendar year period between May 1 and Octob er 1, the
active per iod for giant garter snake when mortality is less likely te occur.



I nformat ion to In clu de in a Project M oni toring Rep ort for Gian t Garter Snake

1. Date

2. Surveyor

3. Project info rmaticn (should include the following):
a. Project name
b. Location
c. Project impacts and acres impacted

4. Survey information (should include the fo llowing):
a. Time of day
b. Temperature at start and end of survey. Include ambient temperature, temperature at
ground level, and at approximately 3 inches above ground level.
c. \Veather conditions (include win d conditions and cloud cover)
d. Acres/area surveyed

5. Site description (may include the following):
a . Habitat typ es present, substrate/soils, etc.
b. . Topography/e levation
c. Surrounding land-use/activity
d. Description of proj ect features ,

b . rrabitat characteristics:
a. Burrows/potential hibemacula present? (YIN)
b. Amount and type of cover present, including upland and emergent vegetatio n
c. Prey species present? (YIN)
d. Distance to nearest available habitat
e. Other species observed

7. Giant garter snakes present? (y&1 Ifobserved provide the following information:
a.. N umber of Individuals, and ifpossible to determine, whether juveniles or adults
b. . Locatiorus)

' c: Describe behavior and activity
d. ' Describe pro tective measures implemented

8.- D escribe on site mit igation and avoidance measures implemented (fencing, dewatering,
worker 'awareness training, etc.). Include any difficulties implementing measures and correct ive
measures taken.

Report all sig ht jngs to th e US Fish and Wildlife Servi ce, Sacramento Fish an d Wildlife
Offic e a t (916) 979-272 5, an d to the California Department of F ish and Game (CDFG).
Th e 'mon ito'r in g biologist must submit 'all sight ings to CDF G Natural Dive rsity Data Base
(NDDB) usin g aCalifo rnia Native Sp ecies F ield Survey Form lind provide copi es to CDFG
and t h e Service . '
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d. Const ruction personnel should receive Service-approved worker environmental
awareness training. This training instructs workers to recognize giant garter
snakes and its habitau s).

e. 24-hours prior to construction activities, the project area should be surveyed for
gi ant garter snakes. Survey of the project area. should be repeated if a lapse in
construction activity of two weeks or great er has occurred. If a snak e is
encountered during construction, activities shall cease until appropriate corr ective
measures have been completed or it has been determined that the snake will not
be harm ed. Report any sightings and any incidental take to the Service
immediately by telephone at (916) 979-2725.

f. Ally dewatered habitat should remain dry for at least 15 consecutive days after
April 15 and prior to excavating or filling of the dewatered habitat.

2. Remove all construction debris and stockpiled materials.

3. Regrade area to preexisting contour, or a contour that would impro ve restoration
potential of the site.

4. Replant and hydro seed the restoration area. Re commended plantings consist ofa)
wetland emerg ents, b) low-growing cover on or adjacent to banks, and c) upland
plantingsJhydro seeding mixto encourage use by other wildlife. Riparian plantings are
no t appropriate because shading may result in lack of basking sites. Native plantings are
encouraged except where non-natives will provide additional values to wildlife habitat
and will not be come invasive in native communities. The applicant should obtain
cuttings, plantings, plugs, or seeds, from local sources wherever possible. The applicant
should attemp t to restore conditions similar to that of adjacent or nearby habitats.

a, Emerg ent wetland plants recommended for giant garter snake habitat are
California bulrush (Scirpus califomicus),'cattail (Typha spp.), and water primros e
(Ludwigiap eploides). Additional wetland plantings may include common rule
(Scirpus acutus), Baltic rush (Juncus balticus), or duckweed (Lemna spp.).

·b. Cover species on or adjacent to the bank may include California blackberry
(Rubus vitifolius) or wild grape (Vitis califom ica), along with the hydroseeding
mix recommended below.

c. Upland plantings/hydroseeding mix: Distu rbed soil surfaces such as the levee
slopes should be hydroseeded to prevent erosion. The Service recommends a mix
of20-40 percent native grass seeds [such as annual fescue (Vufpia spp.),

..Califo rnia brorne (Bromus carinatus), wild rye (Elyrnus glaucus), and needle
grass (Nasella spp.)], 2-10 percent native forb seeds, five percent rose clover
(Trifolium hirtumj; and 5percent alfalfa (Medicago sativa). Approximately 40-68
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percent of the mixture may be non-aggressive European annual grasses [such as
wild oats (Avena sativa), wheat (Triticum ssp.), and barley (H ordeum vulg are )].
The Corps will not include aggressive non-native grasses, such as perennial
ryegrass (Lofium p erenne), cheatgrass (Bromus tectorum'[ ; fescue (F estuca spp .),
giant reed (Arundo donax), medusa-head (Taeniatherum caput-medusa e), or
Pampas grass (Cortcderia selloanayin the hydroseed mix, The Corps will not ·
include endophyte-infected grasses in the mix. One-hundred perc ent native grass
and forb mixes may also be used.

Replacement of giant gart er snake habitat .

Location

Replacement locatio n should'be within the same population cluster boundaries (populatio n
d usters are defined in 58 FR 54053) as the habitat lost. For example: The boundarirs of the
Sacramento Basin population cluster are approximately, Highway 16 to the north, Sacramento
River to the west, Twin Cities Road to the south, and the Folsom Aqueduct to th e east .. H abitat .
Inst within this area must also be replaced within this area. .

Habitat comoonents

Giant Garter Snake H abitat. The giant garter snake inhabits marshes, sloughs, ponds, small
lakes, low gradient streams, other waterways and agricultural wetlands such as irrigation and
drainage canals and rice fields, and the adjacent uplands. Essential habitat components consist
of (1) adequate water during the snake's active period, (early spring through mid-fall) to provide
a prey base and cover; (2) emergent, herbaceous wetland vegetation, such as cattails and
bulrushes, for escap e cover and foraging habitat; (3) upland habitat for basking, cover, and
retreat sites; and (4) higher elevation uplands for cover and refuge from flood waters'. F or the
purposes of this programmatic opinion, a basic giant garter snake habitat unit will incorporate
2.00 acres (0.81 hectares) of surrounding upland for every 1.00 acre (0.40 hectare) of aquatic
habitat . The 2.00 acres (0.81 hectares) of upland also may be defined as 218 linear feet (66 ·
meters) of banksice habitat which incorporates adjacent uplands to a width of200 feet (61
meters) from the edge of the bank. '

Replacement habitat must provide the above mentioned essential habitat components and include
the foll owing:

L ,\1\ replacement habitat must include bothupland andaquatic habitat component s.
Upland and aqua tic habitat components must be included in the replacement habit at at a
ratio of2:1 upl and acres to aquatic acres

2. ' A semi-permanent or permanent aquatic habitat which provides water during the active
period for giant garter snakes (April t hrough October) wi th suitable vegetative cover
present. Linear or meandering channels with slow flowing water over mud or silt

3



substrate are pr eferred.

3. Upland basking and retreat sites wi th low growing vegetation cover adjacent to aquatic
habitat, and upland retreats ar.d f.ood refugia with partiallyburied broken concrete or
ani rnal burrows.

4. Small fish and amphibian larvae for foraging. but predatory "gamefish" (bass,
Micropterus spp.; sunfish, Lepomis spp.; ca:fish, Ictalurus spp. and Arneirus spp.) absent
or cant oiled.

5. An adequate buffer (at leas: 2eO feet) frcrn roadways to reduce vehicular mortality.

6. Follow planting recommendation provided above under restoration guidelines.

M oni toring of mitig ation areas

Habitat restoration

Restoration cf habitat should be monitcred for one year from implementation ofrestoration.
Monitoring reports do cumenting the restoration effort should be submitted to the Service: (1)
upon completion of the restoration implementation; and (2) one year from restoration
implementation. M onitoring reports should include photodccumentation, when restoration was
completed, what materials were used, plantings (if specified) an:i justification of any
substitutions to the Service recommended guidelines. Monitoring reports should also include
recornrr.endations for remedial actior.s and approval from the Service, if necessary, and
justification from release of any further monitoring, if'requested.

Crea:ion of re placement habitat

Replacement habitat should be monitored for 5 years from implementation of mitigation.
Hydrology of the mitigation area should be monitored for the first two years after creation of
wetl ands, The monitoring effort should continue for three additional years to ensure success
criteria are met, Monitoring reports documenting the mitigation implementation should be
submitted to the Service : ( 1) upon completion ofwetland creation; (2) yearly for the first two
years of'moni to ring; (3) 5 years from implementation of mitigation. Moni toring reports should
include photod ocumentati on, when restoration was completed, what materials were used,
plantings (if spec ified) and justification ofany substitut ions to the Service recommended
.5Uidelines.~· Monitoring reports should ;Uso include recommendations for remedial actions and
approval from the Service, if necessary, and justification from release of anyfurthe r monito ring,
if requested:

4



Success cri ~eri a for reDjac~nent habi:at

I . At completion of monitoring, the cover measured 0:1 the mitigation area should be 90
percent of cover measured on tr.e reference sit e.

2. At completion of monitoring, the species composition measured on tile mit igation area
shou ld be 90 percent of that rr.easured on the reference site.

o. At completio n of monitoring, wetlar.ds created on the mitigation site should meet Corps
jurisdictional criteria.

l\hil1 tena nc e a nd m anagem ent of rc placemen t gia nt garter snake h ab itat

1. A final management plan of replacement habitat must be approved by the Service.

2 . All maintenance activities should follow Standard Avoidance and Minimization
M easures During Construction Activities in Giant Gart er Snake Habita t.

3. Additional gu idance includes:

a. Car:.a! Maintenance - Hand clearing of canals is preferred for removal of
excessive vegetation or debris. Anyequipment should be operated from the bank
top.Excavate from only one side of the canal during a given year. Avoid
excavating the banks above the high water level. Preferably, one side of the can al
should be left undisturbed indefinitely (the prefered side would be the west or
north side) so that emergent vegetation and bank side cover is left in place,

b. Place the spoils from canal clearing in a designated location, rather than along
bank tops. This will prevent burying or crushing snakes basking on the banks, of
trapping snakes taking cover in burrows or bank-top soil crevices .

c. Vegetation control - Uplands should not be disced, Leave vegetati on on levees
and canal sides wherever possible.. M owing to control vegetatio n should take
place Ju ly through September and mower blades should be raised at least six
inches to avoid injuring snakes and to leave some grassy cover.

d. Traffic - Control vehicle access to avoi d:vehicular mortality of gi ant gart er
snakes,

4. U se a wa ter maintenance regime that will maintain some openwater to provide vege tated
edge for giant garter snake to forag e along.

5. E radicate/control non-natives and invasive exotics.
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