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Sacramento National Wildlife Refuge Complex — Colusa NWR
Drought Contingency Plan
February 2011

In the event of reduced water allocations, the refuges of the Sacramento National
Wildlife Refuge Complex wetland management practices will be adjusted according to the
severity of the water reduction as well as the timing within the water year when the
cutback is finalized. Dry year and critically dry year water allocations are based upon the
Shasta Lake Index and approximate allocations can be found in Tables 1-4.

Adjustments to wetland management practices and their potential impacts to the
wetlands of the refuges are identified below for four anticipated water availability
scenarios (See Tables 1-4 and Figures 1-4).

A. 100% Level 2 at Sacramento, Delevan, Colusa NWR’s & Level 4 (Delevan NWR)

1. Normal spring draw-downs would provide habitat suitable for shorebird
habitat/use and plant germination objectives being met.

2. Standard acres of permanent ponds and summer water (approximately 5-15% of
total managed wetlands on each refuge) would be managed for use by giant garter snakes,
tricolored blackbirds, western pond turtles, and duck broods.

3. Standard number of irrigated acres for annual food plant production
(approximately 12-15% of total managed wetlands on each refuge) and control of invasive
species (e.g. cocklebur).

4. Flood-ups start in late July and total wetland acres would be flooded by early
November.

5. Standard wetland habitat maintenance water supply would be available.

6. Visitor Services programs (i.e. hunting, wildlife observation, wildlife
photography, interpretation, and environmental education) that support 100,000 to 125,000
visitors would be fully operational.

B. 75% Level 2 at Sacramento, Delevan, Colusa NWR’s & Level 4 (Delevan NWR)

1. Earlier spring draw-downs than normal due to less maintenance water available,
resulting in less shorebird habitat and poorer plant germinations.

2. Permanent pond acres decreased by 50% and summer water acres by 25%
potentially negatively impacting garter snakes, tricolored blackbirds, and western pond
turtles.

3. 10% decrease in acres irrigated for annual food plants and to control invasive
species such as cocklebur. There would be an increase in acres mowed, resulting in more
diesel consumption, to mitigate for the decreased control of invasive species by irrigating.

4. Flood-ups would be delayed on a number of wetlands resulting in less habitat
available for early migrants, and increased potential for crop depredation (Lea Act
consideration at Colusa NWR). Water would be shifted from Sacramento and Colusa
refuges to Delevan NWR. Wetland flood-ups would not be completed until late
November.



5. Total wetland acres would be reduced by at least 10% with potential longer term
impacts to future wetland quality.

6. Concentration of waterfowl on reduced habitat acres would increase disease
risk, particularly with other public/private wetland acres anticipated to be reduced as well.

7. Standard habitat maintenance water supplies planned for use on the reduced
wetland acres.

8. Reduced visitor use due to lower hunter quotas early in the hunting season
before wetland units are flooded, a few auto tour units being dry, etc.

C. 50 % Level 2 at Sacramento, Delevan, Colusa NWR’s & Level 4 (Delevan NWR)

1. Early spring draw-downs resulting in much less shorebird habitat available and
poor plant germinations due to reduced maintenance supplies,

2. Permanent pond acres decreased by 75% and summer water decreased by 50%
with associated significant impacts to giant garter snakes, tricolored blackbirds, western
pond turtles, and duck broods.

3. 50% decrease in acres irrigated for annual food plants and control of invasive
species such as cocklebur, with increased mowing/diesel use to mitigate.

4. Flood-ups delayed on an increased number of wetlands with significantly
increased potential for crop depredation, problems likely near refuges (Lea Act
consideration at Colusa NWR). Wetland flood-ups would not be completed until early
December.

5. Total wetland acres reduced 30-50% with longer-term impacts to future wetland
quality on more acres.

6. Significantly increased waterfowl crowding and associated disease risk due to
the reduced habitat available. Other public/private wetland acres would be reduced
significantly.

7. Standard habitat maintenance water supplies planned for use on vastly reduced
number of wetland acres.

8. The hunting program on all three refuges would be eliminated, the auto tour at
Colusa NWR would be closed, and visitor use on the Sacramento NWR auto tour would be
reduced by 50% due to poorer viewing opportunities. Overall visitor use would drastically
decrease.

D. 25% Level 2 at Sacramento, Delevan, Colusa NWR’s & Level 4 (Delevan NWR)

1. Very early spring draw-downs would result in severely limited shorebird habitat
and poor plant germinations due to reduced maintenance water supplies,

2. Permanent pond acreage decreased by 80% and summer water decreased by
80% with even more dramatic impact of giant garter snakes, tricolored blackbirds, western
pond turtles, and duck broods.

3. Complete elimination of irrigations for annual food plants and control of
invasive species resulting in vastly increased mowing/diesel fuel consumption to mitigate.

4. Flood-ups delayed even later on what few acres that could be flooded.
Significant widespread crop depredation would be almost a certainty (Lea Act
considerations at Colusa NWR). Water would be shifted from Colusa NWR to
Sacramento NWR. Wetland flood-ups would be completed by mid-December.



5. Total wetland acres reduced 60-70% with longer-term impacts to future wetland
quality on a vast majority of refuge wetlands.

6. Extreme waterfowl crowding and disease risk, particularly since there would be
minimal other public/private wetlands available.

7. Uncertain habitat maintenance water supply on what few acres we are able to
flood-up.

8. Public use on all refuge habitats would be eliminated, other than having the
Sacramento NWR visitor center open. Visitor use would decrease to a fraction of normal.
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Colusa National Wildlife Refuge
Soil Series/Types*

Colusa County

#

100
103
105
106
107
109
116
117
128
136
155
652

Description

Capay clayloam, 0-1% slopes, occasionally flooded

Capay clayloam, 0-1% slopes, frequently flooded

Willows silty clay, 0-1% slopes, occasionally flooded
Willows silty clay, 0-1% slopes

Scribner silt loam, 0-1% slopes, occasionally flooded
Scribner silt loam, 0-1% slopes, frequently flooded

Clear Lake clay, calcareous, 0-2% slopes, occasionally flooded
Clear Lake clay, calcareous, 0-1% slopes, frequently flooded
Mallard loam, 0-1% slopes

Colusa loam, 0-2% slopes

Alcapay clay, 0-1% slopes

Water

* from USDA Map Unit Legend Summary for Colusa County, California on
NRCS Web Soil Survey.
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Table 1

Water Supply
Federal Refuge
Federal Wtr Wtr Level Local Water Groundwt Up Slope other
2010 Level 2 4 Supply r Drain Wtr  (define) Total

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)
Method Measurement Method Definiti
Jan-2010 1,147 0 0 0 0 0 1,147 M1 Measured sum
February 944 0 0 0 0 0 944 M2 Measured sum
Mar-2009 54 0 0 0 0 0 54 M3 Measured sum
April 145 0 0 0 0 0 145 Cc1l Calculated (mc
May 397 0 0 0 0 0 397 C2 Calculated usit
June 798 0 0 0 0 0 798 C3 Calculated usit
July 676 0 0 0 0 0 676 E1l Estimated usin
August 520 0 0 0 0 0 520 E2 Estimated usin
September 2,651 0 0 0 0 0 2,651 E3 Estimated usin
October 4,833 0 0 0 0 0 4,833 o1 Other (attach a

November 3,134 0 0 0 0 0 3,134

December 2,197 0 0 0 0 0 2,197

TOTAL 17,496 0 0 0 0 0 17,496

*March 1, 2009 - February 28, 2010

Colusa NWR Tables - Page 1



Colusa NWR

Table 2

Internal Distribution System

Year
Surface . . Operational Measure
Length Width Area Precip. Evaporation Seepage losses method Total
Canal, lateral (feet) (feet)  (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) see Cell K5 (acre-feet)
West Canal 26,400 20 528,000 20.69 51.86 500 0 M1 (531)
HWY 20 Canal 6,864 15 102,960 4.03 10.11 150 M1 (156)
Tract 5 Canal 2,640 10 26,400 1.03 2.59 50 (52)
Tract 13 Canal 5,280 15 79,200 3.10 7.78 100 (105)
Tract 14 Canal 2,640 15 39,600 1.55 3.89 50 (52)
N/S J-Drain 5,280 30 158,400 6.21 15.56 100 (109)
Tract 18 Canal 1,320 15 19,800 0.78 1.94 50 (51)
0 0.00 0.00 0
0 0.00 0.00 0
0 0.00 0.00 0
0 0.00 0.00 0
0 0.00 0.00 0
0 0.00 0.00 0
TOTAL 50,424 954,360 37 94 1,000 0 (1,056)
22 acres
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Colusa NWR

Table 3

Managed Lands Water Needs

Year Habitat AFfac  Delivered Shallow Cultural

Area Water water Water Precip Groundwtr Evap Practices Seepage

Habitat Type nabitat acres  (AF/ac) (AF/ac) (Total AF) (AF/Ac) (AF/AC) (AF/AC) (AF/Ac) (AF/AC)
Seasonal wetlands: timothy 2,700 5.00 3.60 9,720 1.60 0.00 1.46 0.00 0.00
Seasonal wetlands: smartweed 173 5.00 3.50 606 1.60 0.00 1.46 0.00 0.00
Seasonal wetlands: watergrass 224 8.00 7.00 1,568 1.60 0.00 1.46 0.00 0.00
Permanent wetlands 71 12.00 10.00 710 1.71 0.00 4.28 0.00 0.00
Semi-perm wetlands/brood pond 449 10.00 8.50 3,817 1.71 0.00 1.46 0.00 0.00
Riparian 62 12.00 0.00 0 1.71 0.00 4.28 0.00 0.00
Irrigated pasture 0 0.42 0.00 3.57 0.00 0.00
Upland 1,155 0.00 0 0.42 0.00 3.57 0.00 0.00
(define) 0 0.00 0.00 0.00 0.00 0.00
(define) 0 0.00 0.00 0.00 0.00 0.00

Total Habitat Acres 4,834 4.60 3.40 16,420
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Colusa NWR

Table 4
Refuge Water Inventory

Year 2010 Reference

Total Water Supply Table 1
Precipitation Table 2 plus
Evaporation Table 2 minus
Seepage Table 2 minus
Operational Losses Table 2 minus
Deliveries to Managed Lands
Managed Land needs Table 3 minus
Difference (calculated)

Balance (outflow?) (Table 3)
Water Inventory Balance

17,496

37
94

1,000

16,440
22,243
(5,803)

13,003

7,200
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Colusa NWR

Table 5

Annual Water Quantities Delivered Under Each Right or Contract

Federal Refuge
Federal Wtr Wtr Level Local Water Groundwt Up Slope other

Year Level 2 4 Supply r Drain Wtr  (define) Total
(acre-feet)  (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)
2001 14,652 0 0 0 0 0 14,652
2002 14,952 0 0 0 0 0 14,952
2003 18,604 0 0 0 0 0 18,604
2004 20,171 0 0 0 0 0 20,171
2005 21,418 0 0 0 0 0 21,418
2006 19,562 0 0 0 0 0 19,562
2007 20,140 0 0 0 0 0 20,140
2008 20,500 0 0 0 0 0 20,500
2009 16,551 0 0 0 0 0 16,551
2010 17,496 0 0 0 0 0 17,496
Total 184,046 0 0 0 0 0 184,046
Average 18,405 0 0 0 0 0 18,405
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