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Acronyms and Abbreviations 
 

1. 2,4-D  –  2,4-dichlorophenoxyacetic acid 
2. 2,4,5-T  –  2,4,5-trichlorophenoxyacetic acid 
3. ADI  –  Acceptable Daily Intake 
4. a.i.  –  Active Ingredient 
5. AGR  –  Agricultural Supply (Basin Plan beneficial use) 
6. AHS  –  Agricultural Health Study 
7. ALS  –  Amyotrophic Lateral Sclerosis or Acetolactate Synthase 
8. AMPA  –  Aminomethylphosphonic Acid 
9. APMP  –  Aquatic Pesticide Monitoring Program 
10. Bay-Delta Estuary  –  San Francisco Bay and Sacramento-San Joaquin Delta 
11. BA  –  Biological Assessment 
12. BCF  –  Bioconcentration Factor 
13. BDCP  –  Bay Delta Conservation Plan 
14. BMP  –  Best Management Practices 
15. BO or BiOp  –  Biological Opinion 
16. BSMT  –  Bay Study Midwater Trawl 
17. BSOT  –  Bay Study Otter Trawl 
18. C  –  Centigrade/Celsius 
19. CAC  –  County Agricultural Commissioner 
20. CALFED  –  California-Federal Bay Delta Program 
21. CCF  –  Clifton Court Forebay 
22. CCWD  –  Contra Costa Water District 
23. CDFA  –  California Department of Food and Agriculture 
24. CDFG  –  California Department of Fish and Game 
25. CDFW  –  California Department of Fish and Wildlife (formerly CDFG) 
26. CE  –  California Endangered 
27. CEC  –  Contaminants of Emerging Concern 
28. CEQA  –  California Environmental Quality Act 
29. CESA  –  California Endangered Species Act 
30. cfs  –  Cubic Feet Per Second 
31. CI  –  Confidence Interval 
32. COA  –  Coordinated Operations Agreement 
33. COMM  –  Commercial Sport Fishing (Basin Plan beneficial use) 
34. COLD  –  Cold Freshwater Habitat (Basin Plan beneficial use) 
35. CNDDB  –  California Natural Diversity Database 
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Acronyms and Abbreviations (continued) 

36. CNPS  –  California Native Plant Society 
37. CR  –  California Rare 
38. CRR  –  Cohort Replacement Rate 
39. CSC  –  California Species of Special Concern 
40. CT  –  California Threatened 
41. CVP  –  Central Valley Project 
42. CVRWQB  –  Central Valley Regional Water Quality Control Board 
43. CVTRT  –  Central Valley Technical Review Team 
44. CWA  –  Clean Water Act 
45. CWT  –  Coded-Wire Tag 
46. dBA  –  Decibels  
47. DBW  –  Division of Boating and Waterways (formerly Department of Boating and Waterways) 
48. DCC  –  Delta Cross Channel 
49. Delta  –  Sacramento-San Joaquin Delta 
50. DMA  –  Dimethylamine Salt 
51. DO  –  Dissolved Oxygen (measured in mg/L or ppm) 
52. DOC  –  California Department of Conservation 
53. DPR  –  California Department of Pesticide Regulation  (also CDPR) 
54. DPS  –  Distinct Population Segment 
55. DRERIP  –  Delta Regional Ecosystem Restoration Implementation Plan 
56. DWSP  –  Delta Water Supply Project 
57. DWR  –  California Department of Water Resources  
58. E:I  –  Export to Import 
59. EA  –  Environmental Assessment 
60. EC  –  Effective Concentration 
61. EC50  –  Effective Concentration for 50 Percent of Target 
62. EDCP  –  Egeria densa Control Program  
63. EEC  –  Exposure Estimate Concentration 
64. EFH  –  Essential Fish Habitat  
65. EIR  –  Environmental Impact Report 
66. EIS  –  Environmental Impact Statement  
67. ERP  –  Ecosystem Restoration Program 
68. ESA  –  Endangered Species Act (federal) 
69. EST  –  Estuarine habitat (Basin Plan beneficial use) 
70. ESU  –  Evolutionary Significant Unit 
71. EWA  –  Environmental Water Account 
72. FC  –  Federal Candidate (for consideration of endangered or threatened status) 
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Acronyms and Abbreviations (continued) 

73. FCH  –  Federal Critical Habitat 
74. FCHP  –  Federal Critical Habitat for this Species Proposed 
75. FE  –  Federal Endangered 
76. FETAX  –  Frog Embryo Teratogenesis Assay – Xenopus 
77. FIFRA  –  Federal Insecticide, Fungicide, and Rodenticide Act 
78. FMWT  –  Fall Midwater Trawl 
79. FONSI  –  Finding of No Significant Impact 
80. FRH  –  Feather River Hatchery 
81. FT  –  Federal Threatened 
82. GCID  –  Glenn Colusa Irrigation District 
83. GGS  –  Giant Garter Snake 
84. GI  –  Gastrointestinal 
85. GWR  –  Groundwater Recharge (Basin Plan beneficial use) 
86. HAPC  –  Habitat Areas of Particular Concern 
87. HCP  –  Habitat Conservation Plan 
88. HQ  –  Hazard Quotient 
89. IARC  –  International Agency for Registration of Carcinogens 
90. IEP  –  Interagency Ecology Program 
91. IND  –  Industrial Service Supply (Basin Plan beneficial use) 
92. IPM  –  Integrated Pest Management 
93. JPE  –  Juvenile Production Estimate 
94. JPI  –  Juvenile Production Index 
95. KOC  –  Soil Adsorption Coefficient (normalized by organic matter) 
96. LC5  –  Lethal Concentration for 5 Percent of Subjects 
97. LC10  –  Lethal Concentration for 10 Percent of Subjects  
98. LC50  –  Lethal Concentration for 50 Percent of Subjects  
99. LD50  –  Lethal Dose or Lethal Dietary Dose for 50 Percent of Subjects 
100. LH  –  Luteinizing hormone 
101. LOC  –  Level of Concern 
102. LOD  –  Limit of Detection 
103. LOAEC  –  Lowest Observable Adverse Effect Concentration 
104. LOEC  –  Lowest Observable Effect Concentration 
105. LOEL  –  Lowest Observable Effect Level 
106. LSNFH  –  Livingston Stone National Fish Hatchery 
107. LSZ  –  Low Salinity Zone 
108. MAF  –  Million Acre Feet 
109. MATC  –  Maximum Acceptable Toxicant Concentration 
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Acronyms and Abbreviations (continued) 

110. MCL  –  Maximum Contaminant Level 
111. MCP  –  Maintenance Control Practices 
112. MCPA  –  4-chloro-2-methylphenoxyacetic acid 
113. MIGR  –  Migration of Aquatic Organisms (Basin Plan beneficial use) 
114. mM  –  Millimolar (a concentration of one thousandth of a mole per liter) 
115. MOE  –  Margin of Error or Margin of Safety 
116. MOU  –  Memorandum of Understanding 
117. MRDL  –  Maximum Residual Disinfectant Level 
118. MRA  –  Montane Riverine Aquatic 
119. MRDL  –  Maximum Residual Disinfectant Level 
120. MSA  –  Magnuson-Stevens Fishery Conservation and Management Act 
121. MSDS  –  Material Safety Data Sheet 
122. MUN  –  Municipal and Domestic Supply 
123. NAV  –  Navigation (Basin Plan beneficial use) 
124. NBA  –  North Bay Aqueduct  
125. NCCP  –  Natural Community Conservation Plan 
126. ND  –  Non-detectable 
127. NFPE  –  Nontidal Freshwater Permanent Emergent 
128. NHL  –  Non-Hodgkin Lymphoma 
129. NIH  –  National Institute of Health  
130. NMFS  –  National Marine Fisheries Service 
131. NOAA-Fisheries  –  National Oceanic and Atmospheric Administration-Fisheries  

(also referred to as NMFS, National Marine Fisheries Service) 
132. NOAEC  –  Non-observable Adverse Effect Concentration 
133. NOEC  –  Non-observable Effect Concentration 
134. NOEL  –  Non-observable Effect Level 
135. NOI  –  Notice of Intent 
136. NOP  –  Notice of Preparation 
137. NPDES  –  National Pollution Discharge Elimination System 
138. NPE  –  Nonylphenol Ethoxylates 
139. NRDC  –  Natural Resources Defense Council 
140. NTU  –  Nephelometric Turbidity Units 
141. OCAP  –  Operations Criteria and Plan 
142. OMP  –  Operations Management Plan 
143. OMR  –  Old and Middle River 
144. OR  –  Odds Ratio 
145. OSHA  –  Occupational  Safety and Health Administration 
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Acronyms and Abbreviations (continued) 

146. PAHs  –  Poly aromatic Hydrocarbons 
147. PCA  –  Pest Control Advisor 
148. PCE  –  Primary Constituent Elements (of critical habitat) 
149. PEIR  –  Program Environmental Impact Report 
150. PFMC  –  Pacific Fisheries Management Council 
151. PG&E  –  Pacific Gas and Electric 
152. POD  –  Pelagic Organism Decline 
153. POEA  –  Polyethoxylated tallowamine 
154. ppb  –  Parts per Billion (µg/L or µg/kg) 
155. ppm  –  Parts per Million (mg/L or mg/kg) 
156. ppt  –  Parts per Thousand (g/L) 
157. PPE  –  Personal Protective Equipment 
158. PRO  –  Industrial Process Supply (Basin Plan beneficial use) 
159. psu  –  Practical Salinity Units 
160. PUR  –  Pesticide Use Report 
161. PVA  –  Population Viability Analysis 
162. QAC  –  Qualified Applicator Certificate 
163. QAPP  –  Quality Assurance Project Plan 
164. RARE  –  Rare, Threatened, or Endangered Species (Basin Plan beneficial use) 
165. RBDD  –  Red Bluff Diversion Dam 
166. RCRA  –  Resource Conservation and Recovery Act 
167. REC-1  –  Water Contact Recreation (Basin Plan beneficial use) 
168. REC-2  –  Non-water Contact Recreation (Basin Plan beneficial use) 
169. RfD  –  Reference Dose 
170. RM  –  River Mile 
171. ROD  –  Record of Decision 
172. RPA  –  Reasonable and Prudent Alternative 
173. RQ  –  Risk Quotient 
174. RR  –  Risk Ratio 
175. RTS  –  Rotary Screw Traps 
176. RUP  –  Restricted Use Permit 
177. SCP  –  Spongeplant Control Program 
178. SDIP  –  South Delta Improvement Program 
179. SF  –  San Francisco 
180. SFA  –  Seasonally Flooded Agricultural 
181. SFEI  –  San Francisco Estuary Institute 
182. SHELL  –  Shellfish harvesting (Basin Plan beneficial use) 
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Acronyms and Abbreviations (continued) 

183. SJ  –  San Joaquin 
184. SJRRP  –  San Joaquin River Restoration Program 
185. SL  –  Standard Length 
186. SMR  –  Standard Mortality Ratio 
187. SMUD  –  Sacramento Municipal Utility District 
188. SOD  –  Superoxide dismutase 
189. SPWN  –  Spawning, Reproduction, and/or Early Development (Basin Plan beneficial use) 
190. STS  –  Soft Tissue Sarcoma 
191. SVWMA  –  Sacramento Valley Water Management Agreement 
192. SWB  –  State Water Board (Water Resources Control Board) 
193. SWP  –  State Water Project 
194. SWRCB  –  State Water Resources Control Board 
195. TDF  –  Through-Delta Facility 
196. TFE  –  Tidal Freshwater Emergent 
197. THM  –  Trihalomethane 
198. TL  –  Total Body Length 
199. TNS  –  Townet Survey 
200. TPA  –  Tidal Perennial Aquatic 
201. UC  –  Upland Cropland 
202. USBR  –  United States Bureau of Reclamation 
203. USDA-ARS  –  United States Department of Agriculture – Agricultural Research Service 
204. USFS  –  United States Forest Service 
205. USFWS  –  United States Fish and Wildlife Service 
206. VAMP  –  Vernalis Adaptive Management Plan 
207. VFR  –  Valley Foothill Riparian 
208. VRA  –  Valley Riverine Aquatic 
209. WARM  –  Warm Freshwater Habitat (Basin Plan beneficial use) 
210. WHCP  –  Water Hyacinth Control Program 
211. WHO  –  World Health Organization 
212. WILD  –  Wildlife Habitat (Basin Plan beneficial use) 
213. WOE  –  Weight-of-evidence 
214. WY  –  Water Year 
215. X2  –  The Line at which 2ppt (parts per thousand) Saline Occurs 
216. YOY  –  Young of the Year. 
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2. Program Description and Program Alternatives 
 

This chapter of the Final PEIR describes SCP objectives, program alternatives, and the selected control 
alternative. This chapter is organized as follows: 

A. Program Overview and Objectives 
B. Program Area 
C. Program Alternatives 
D. Selected Program Alternative. 

A. Program Overview and Objectives 
The objective of the SCP is to keep waterways safe and navigable by controlling the growth and spread  
of spongeplant in the Delta, its surrounding tributaries, and Suisun Marsh. Because of the difficulty of 
controlling aquatic weeds in the Delta, the SCP legislative mandate is for control, rather than eradication  
of spongeplant. Spongeplant is not yet well established in the Delta. Thus, the goals of the SCP will be to 
keep the spongeplant infestation at a low level and limit the spread of spongeplant in the Delta. DBW seeks 
to manage spongeplant growth while minimizing non-target plant and species impacts and preventing 
environmental degradation in Delta waterways and tributaries.  

Through the SCP, DBW clears spongeplant and maintains adequate navigation channels for Delta users; 
and clears spongeplant areas surrounding marinas, launch ramps, pumping facilities, and intake pipes. 
Another important SCP objective is to improve habitat for native species by reducing the negative impacts 
of spongeplant on surrounding ecosystems. This objective links directly to the Bay Delta Conservation 
Plan (BDCP) Conservation Measure (CM) 13 for invasive aquatic vegetation control. By clearing Delta 
spongeplant, DBW contributes to the creation of shallow-water habitat suitable for native species.  

DBW utilizes treatment protocols that balance the need to control spongeplant with the need to minimize 
resulting environmental impacts to Delta waterways. Table 2-1, on the next page, identifies a total of ten 
specific objectives for the SCP. Table 2-1 also identifies performance measures (i.e. expected outcomes) 
that DBW uses to evaluate success of the SCP in meeting these project objectives. 

The SCP will operate under the following three permits/guiding documents: 
 NPDES Statewide General Permit (CAG990005) 
 A USFWS Biological Opinion (currently in the consultation process) 
 A National Oceanic and Atmospheric Administration- National Marine Fisheries Service (NMFS)  

Letter of Concurrence or Biological Opinion (currently in the consultation process). 

These documents will substantially guide program operations, and are described in Subsection D.  

B. Program Area 
The SCP includes portions of eleven counties that encompass much of the Sacramento-San Joaquin 
Delta and its upland tributaries. The eleven counties include: Alameda, Contra Costa, Fresno, Madera, 
Merced, Sacramento, San Joaquin, Solano, Stanislaus, Tuolumne, and Yolo. The general boundaries for 
the treatment area in the Delta and its tributaries are as follows: 

 West up to and including Sherman Island, at the confluence of the Sacramento and San Joaquin Rivers; 
 West up to the Sacramento Northern Railroad to include water bodies north of the southern 

confluence of the Sacramento River and Sacramento River Deep Water Ship Channel;  
 North to the northern confluence of the Sacramento River and Sacramento River Deep Water Ship 

Channel, plus waters within Lake Natoma; 
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 South along the San Joaquin River to Mendota, just east of Fresno; 
 East along the San Joaquin River to Friant Dam on Millerton Lake; 
 East along the Tuolumne River to LaGrange Reservoir below Don Pedro Reservoir; and 
 East along the Merced River to Merced Falls, below Lake McClure. 

Within the SCP project area, there are approximately 418 possible treatment sites that average between 
one and two miles in length. Exhibit 2-1a, on the following page, provides a map of the Northern Sites of 
the SCP project area. Exhibit 2-1b, on page 2-4, provides a map of the Southern Sites. 

Table 2-2, on page 2-5, provides a listing of the nineteen numbered treatment sites where spongeplant 
had been seen by DBW as of December 2013. The list of spongeplant locations within the Delta will 
continue to expand as the plant moves and spreads to new sites. 

 

 

Table 2-1 
SCP Objectives and Performance Measures 

Objectives Performance Measures 

1. Limit future growth and spread of spongeplant  
in the Delta. Seek to maintain the spongeplant 
invasion at a low level. 

2. Reduce potential for reinfestation by extensively 
monitoring spongeplant occurrence at sites 
following treatment. 

3. Maintain boat and vessel navigation in the Delta. 
4. Utilize the most efficacious treatment methods 

available with the least environmental impacts. 
5. Prioritize sites as necessary so that SCP activities 

are focused on sites with a high degree of 
infestation and potential to spread. To the extent 
necessary, prioritize sites with navigational, 
agricultural, environmental, recreational, or public 
safety importance. 

6. Employ a combination of control methods to  
allow maximum program flexibility. 

7. Improve SCP as more information is available  
on appropriate control methods for the Delta. 

8. Monitor results of SCP to fully understand its 
impacts on the environment. 

9. Improve shallow-water habitat for native species 
by controlling spongeplant. 

10. Minimize use of control methods that could  
cause adverse environmental impacts.  

 Minimize total acres infested with spongeplant 
 Reduce spongeplant biomass, including at high priority 

navigation sites currently infested with spongeplant 
 Reduce spongeplant biomass at nursery sites 
 Number of monitoring events and spongeplant occurrence  

at follow-up monitoring  
 Prevent spongeplant infestation of new sites 
 Prevent incidents of boat navigation, agricultural, recreation, 

and public safety incidents related to spongeplant 
 Prepare reports for regulatory agencies and the public 

summarizing SCP monitoring results 
 Minimize SCP environmental impacts, as measured  

by compliance with program permits 
 Increase efficacy of SCP, and of each control method  

over time 
 Increase the number of shallow-water sites suitable  

for native species 
 Limit the number of, and significance of, environmental 

impacts resulting from SCP 
 Limit the number of SCP acres treated with methods that 

have the potential for adverse environmental impacts. 
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Exhibit 2-1a 
SCP Project Area Map – Northern Sites 
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Exhibit 2-1b 
SCP Project Area Map – Southern Sites 
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Table 2-2 
SCP Treatment Sites as Reported by DBW 

Site Number(s) County Location Water-Type(s) 

14 San Joaquin  Fern Island 
 Headreach Island 
 Tule Island 

 Tidal 

16 San Joaquin  Three River Reach 
 Venice Cut 

 Tidal  
 

18a 
18b 

Sacramento 
San Joaquin 

 Mokelumne River  Tidal 

19a 
19b 

Contra Costa  
San Joaquin 

 San Joaquin River  Tidal 

20 Sacramento   Three Mile Slough 
 Seven Mile Cut 

 Tidal 
 

21a 
21b 

Contra Costa 
Sacramento 

 San Joaquin River  Tidal 

23a 
23b 

Contra Costa 
Sacramento 

 False River 
 San Joaquin River 

 Tidal 

29 San Joaquin  Fourteen Mile Slough  Tidal 

56 San Joaquin  Middle River  Tidal 

58 San Joaquin  Middle River  Tidal 

93 Contra Costa  Discovery Bay  Tidal 

104 San Joaquin  Piper Slough  Tidal 

107 Contra Costa  Sugar Barge  Tidal 

115 San Joaquin  Big Break  Tidal 

116 San Joaquin  Big Break  Tidal 

120b Contra Costa  San Joaquin River, Sportsman Yacht Club  Tidal 

141 Solano  Brannan Island  Tidal 

176 Solano  Decker Island  Tidal 
 

 

C. Program Alternatives 
CEQA requires that an EIR (or PEIR) discuss a reasonable range of alternatives that could avoid, or 
substantially lessen, the significant environmental impacts of the proposed program, even if the alternative 
might impede to some degree attainment of program objectives, or the alternative would be more costly. 
The discussion of each program alternative should provide sufficient information about each alternative  
to allow meaningful evaluation, analysis, and comparison with the proposed program. An EIR must also 
evaluate the impacts of the “No Program Alternative” to allow decision makers to compare the impacts of 
approving the proposed program with the impacts of not approving the proposed program. 
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This subsection identifies, discusses, and compares program alternatives for controlling spongeplant in  
the Delta and surrounding tributaries, including the selected alternative and a No Program Alternative.  
This subsection also briefly discusses alternatives that the DBW considered, but rejected as infeasible. 
Exhibit 2-2, starting on the next page, provides a summary of the expected impacts of program 
alternatives 2 through 6 on the five resource areas for which the SCP has potentially significant impacts.  

In over thirty years of operating aquatic weed control programs in the Delta, the DBW has examined and 
tested a broad range of potential control methods. Reflecting an adaptive management approach, the SCP 
is designed to incorporate new information and experience. The selected SCP alternative reflects DBW’s 
prior experience, and provides flexibility to continue to adapt the program over time. 

Program Alternative 1 (Selected Alternative) – Integrated Management 

The selected program alternative consists of an integrated management approach, emphasizing chemical 
treatment, with hand removal with nets, herding, and mechanical removal. Use of mechanical harvesting 
and herding will only take place if, and when, spongeplant infestations reach a level that would warrant 
these approaches. DBW will also work with their partners to evaluate biological controls for spongeplant. 
Selected herbicides are 2,4-D, glyphosate, penoxsulam, imazamox, and diquat. All herbicides will be 
applied with an adjuvant, Agridex or Competitor. DBW will continue to research and evaluate other less 
toxic herbicides and adjuvants. 

In addition to herbicide treatments, the SCP proposes to utilize hand removal with nets, herding, and 
mechanical removal. These approaches can help reduce the need for herbicides.  

Hand removal with nets will be a primary removal method for SCP. Spongeplant often grows in very small 
patches under water hyacinth or native plants. Hand removal with pool-skimmer type nets allows treatment 
crews to selectively extract young plants from among other plants.  

Herding will be used if, and when, spongeplant mats reach a large enough size to be warranted, 
approximately 0.5 to 1 acre. Herding may be used to push spongeplant mats into:  (1) main channels 
where it flows naturally out of the Delta and dies in the more saline water of San Francisco Bay; or,  
(2) toward mechanical removal sites.  

The SCP proposes to utilize two mechanical removal methods: (1) use of specialized mechanical equipment 
with conveyors to physically remove plants; and, (2) use of small excavators sited on concrete boat ramps to 
scoop plants into trucks/trailers for disposal. These mechanical removal methods will be utilized if spongeplant 
mats reach a large enough size to be warranted, e.g. similar in extent to water hyacinth (1,000+ acres in total). 

The DBW is also working with the United States Department of Agriculture – Agricultural Research Service 
(USDA-ARS) to research viable biological control methods for spongeplant. Because spongeplant is a new 
invasive species, there are currently no known biological control agents. Thus, it could be five to ten years, 
at a minimum, before these research efforts provide viable control agents. 

For each particular season and treatment site, DBW will evaluate characteristics of the site, and select the 
most appropriate treatment option(s). 

The selected program alternative will be guided by the general NDPES permit and future USFWS and NMFS 
biological opinions and/or letters of concurrence issued for the program. Subsection D of this chapter describes 
the approach, permits, operations, and environmental monitoring for program alternative 1 in more detail.  

Program Alternative 2 – Chemical Control Only 
The chemical control only alternative would include only the chemical control aspects of the selected 
program alternative. DBW would utilize 2,4-D, glyphosate, penoxsulam, imazamox, and diquat to treat 
spongeplant, following program operational requirements. This alternative would not include hand removal 
with nets, herding, or mechanical removal.  
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Exhibit 2-2 
Comparison of SCP Alternatives Page 1 of 2 

Resource 
Program  

Alternative 2 – 
Chemical  

Control Only 

Program  
Alternative 3 –  
Hand Removal  
with Nets Only 

Program  
Alternative 4 –  
Herding Only 

Program  
Alternative 5 –  

Mechanical  
Removal Only 

Program  
Alternative 6 –  
No Program  
Alternative 

1. Biological 
Resources 

Under alternative 2, 
there would be the 
same potential 
impacts to biological 
resources due to 
herbicide use as 
discussed in Chapter 
3, for the selected 
program alternative. 

Under alternative 3 
there would be no 
biological impacts  
due to herbicide  
use. Hand removal 
with nets would not 
result in impacts to 
biological resources; 
however, the 
increased growth in 
spongeplant due to 
the inability of hand 
removal with nets to 
effectively control the 
plant could result in 
direct and indirect 
negative impacts to 
biological resources. 

Under alternative 4 
there would be no 
biological impacts  
due to herbicide use. 
Herding would not 
result in impacts to 
biological resources; 
however, the 
increased growth  
in spongeplant due to 
the inability of herding 
to effectively manage 
the plant could result 
in direct and indirect 
negative impacts to 
biological resources. 

Under alternative 5 
there would be no 
biological impacts  
due to herbicide  
use; however, there  
is the potential for 
mechanical removal 
to kill, injure, or disturb 
mammals, birds, 
reptiles, amphibians, 
fish, and insects,  
and to damage or kill 
plants if not mitigated 
appropriately. This 
would result in 
potentially significant 
impacts to biological 
resources. 

Under the no 
program alternative, 
uncontrolled growth 
of spongeplant would 
result in direct and 
indirect negative 
impacts to Delta 
ecosystems, fish 
habitat, and special 
status fish and plant 
species. To the 
extent that local 
landowners would 
conduct ad hoc 
chemical treatments, 
there would be 
additional potentially 
significant impacts to 
biological resources. 

2. Hazards  
and 
Hazardous  
Materials 

Under alternative 2, 
there would be the 
same potential 
impacts related to 
hazards and 
hazardous materials 
due to herbicide use 
as discussed in 
Chapter 4, for the 
selected program 
alternative. 

Alternative 3 would 
result in no impacts 
related to hazards and 
hazardous materials. 

Alternative 4 would 
result in no impacts 
related to hazards and 
hazardous materials. 

Alternative 5 would 
result in no impacts 
related to hazards and 
hazardous materials. 

Under the no 
program alternative, 
there would be no 
impacts related to 
hazards and 
hazardous materials, 
except to the extent 
that landowners 
conducted ad hoc 
chemical treatments. 

3. Hydrology  
and  
Water  
Quality 

Under alternative 2, 
there would be the 
same potential 
impacts to hydrology 
and water quality due 
to herbicide use as 
discussed in Chapter 
5, for the selected 
program alternative. 

Alternative 3 would 
result in no impacts  
to hydrology and 
water quality. 

Alternative 4 would 
result in no significant 
impacts to hydrology 
and water quality.  

Alternative 5 would 
not have a significant 
impact on Delta water 
quality or nutrient 
loading. There would 
be temporary impacts 
on turbidity. 

Under the no 
program alternative, 
uncontrolled growth 
of spongeplant could 
result in reduced  
DO levels under 
spongeplant mats, 
however there would 
be no impacts to 
water quality due to 
herbicide treatments. 
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Exhibit 2-2 
Comparison of SCP Alternatives (continued) Page 2 of 2 

Resource 
Program  

Alternative 2 – 
Chemical  

Control Only 

Program  
Alternative 3 –  
Hand Removal  
with Nets Only 

Program  
Alternative 4 –  
Herding Only 

Program  
Alternative 5 –  

Mechanical  
Removal Only 

Program  
Alternative 6 –  
No Program  
Alternative 

4. Utilities  
and  
Service  
Systems 

Under alternative 2, 
there would be the 
same potential 
impacts to utilities 
and service systems 
due to herbicide use 
as discussed in 
Chapter 6, for the 
selected program 
alternative. 

Under alternative 3, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. This would 
potentially result in 
significant impacts to 
utility pump systems  
due to clogging by 
spongeplant. 

Under alternative 4, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. This would 
potentially result in 
significant impacts to 
utility pump systems  
due to clogging by 
spongeplant. 

Under alternative 4, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. Harvested 
spongeplant would 
increase solid waste 
generation, with 
potentially significant 
impacts. 

Under the no 
program alternative, 
uncontrolled growth 
of spongeplant would 
result in potentially 
significant impacts to 
utility pump systems 
due to clogging by 
spongeplant. 

5. Agricultural 
Resources 

Under alternative 2, 
there would be the 
same potential 
impacts to 
agricultural 
resources due to 
herbicide use as 
discussed in Chapter 
6 for the selected 
program alternative. 

Under alternative 3, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. This  
would potentially  
result in significant 
impacts to agricultural 
irrigation systems  
due to clogging by 
spongeplant. There 
would be no potential  
for negative impacts to 
crops due to herbicide 
treatments. 

Under alternative 4, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. This  
would potentially  
result in significant 
impacts to agricultural 
irrigation systems  
due to clogging by 
spongeplant. There 
would be no potential  
for negative impacts to 
crops due to herbicide 
treatments. 

Under alternative 4, 
there would be less 
control of spongeplant 
than under the  
selected program 
alternative. This  
would potentially  
result in significant 
impacts to agricultural 
irrigation systems  
due to clogging by 
spongeplant. There 
would be no potential  
for negative impacts to 
crops due to herbicide 
treatments. 

Under the no 
program alternative, 
uncontrolled growth 
of spongeplant would 
result in potentially 
significant impacts  
to agricultural 
irrigation systems 
due to clogging by 
spongeplant. There 
would be no potential 
for negative impacts 
to crops due to 
herbicide treatments. 
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The chemical control only alternative would result in all of the alternative 1 potential impacts related to use  
of herbicides, without the additional flexibility that an integrated management approach would provide. This 
chemical only approach would not allow for adaptive adjustment of treatment methods to site-specific and 
season-specific needs and requirements. In addition, the chemical only approach would not provide any 
treatment alternatives during the portions of the year when chemical treatments are limited or prohibited, or 
in areas where spongeplant is growing within native plants that might be harmed by herbicide treatments.  

Program Alternative 3 – Hand Removal with Nets Only 

The hand removal with nets only alternative would include expanded, year-round, hand removal with nets 
of spongeplant. Hand removal with nets program is generally conducted by two-person field crews utilizing 
boats, 30-gallon barrels, and pool skimmer nets. Each crew consists of one person driving the boat and 
one person removing spongeplant. The crew member would use the pool skimmer net to collect 
spongeplant and place it in 30-gallon barrels. 

Once the 30-gallon barrels are filled, field crews would locate a dispersal area. Dispersal areas are 
defined as levees or other previously surveyed areas with no- habitat values to the federal and state listed 
threatened giant garter snake (Thamnophis gigas). Dispersal would also be located at least 100 feet 
away from elderberry shrubs (Sambucus ssp.) that are potential habitat for the federally threatened valley 
elderberry longhorn beetle (Desmocerus californicus dimorphus).  

DBW would leave spongeplant in these dispersal areas to desiccate naturally, and DBW would periodically monitor 
the dispersal areas to observe and record the fate of the spongeplant and any effects of dispersal activities.  

Hand removal with nets avoids all impacts resulting from application of herbicides. Hand removal with nets 
is likely to result in impacts to utilities and agricultural irrigation due to the release of small plants that are 
not captured by the nets.  

While hand removal-only volumes would be relatively low, a hand removal-only alternative would potentially 
result in solid waste impacts, as more spongeplant would be deposited on shorelines.  

Hand removal with nets only would result in fewer recreational and ecosystem benefits, as compared to the 
selected program alternative, because significantly less spongeplant would be controlled in any given year.  

While hand removal with nets provides a viable option to control spongeplant during the winter months, 
and in areas when chemicals cannot be used, hand removal with nets alone is not a feasible program 
alternative. Problems with this alternative include: high cost and labor requirements, potential solid waste 
impacts, and relatively low acres managed.  

Program Alternative 4 – Herding Only 
Herding refers to the moving of spongeplant mats by pushing or pulling mats from one location to another. 
Mats would be moved to removal locations or to the main channel. Once in a main channel, the spongeplant 
could flow out of the Delta, into saline waters and may die. The ability of spongeplant to survive in waters of 
greater than 2 ppt to 2.5 ppt saline water (brackish water) is not documented.  

For herding spongeplant out of the Delta, field supervisors would take into account tides, storm events, and 
dam releases to select appropriate days and times for herding to take place. Crews would not herd in areas 
where physical damage to emergent, native vegetation was likely to occur such as among stands of cattails 
(Typha spp.), Phragmites spp., bulrushes (Scirpus spp.), or native cordgrass (Spartina foliosa). In addition, 
the total amount of spongeplant herded in one area would be limited to avoid impeding navigation. Due to 
the current limited extent of the spongeplant invasion, timing, and logistical limitations of herding activities, 
this method could not be used as frequently as hand removal with nets.  

A herding only alternative would not result in the impacts related to herbicide treatments, or to the solid 
waste disposal impacts, as spongeplant would flow out of the Delta.  
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A herding only alternative would result in fewer recreational and ecosystem benefits, as compared to the 
selected program alternative, because significantly less spongeplant would be controlled in any given year.  

While herding might provide a viable option to control spongeplant during the winter months when there is 
adequate flow, herding alone is not a feasible program alternative. Problems with this alternative include: 
limited time and areas where herding is appropriate, limitations due to low flows in much of the Delta, and 
relatively low acres managed.  

Program Alternative 5 – Mechanical Removal Only 

The SCP could utilize two different mechanical removal approaches. The first mechanical removal 
approach would be to park a small excavator and dump truck on a concrete boat ramp and mechanically 
lift spongeplant from the waterway surrounding the ramp. Crews would support the excavation by herding 
spongeplant that was outside of the excavator’s reach closer to the equipment. This mechanical removal 
approach could be used only in limited locations when spongeplant growth was concentrated near a boat 
ramp. There may be relatively few locations within the Delta that would be appropriate for excavation.  

The second mechanical removal approach would utilize mechanical equipment designed specifically to 
safely remove aquatic weeds from waterways. This mechanical equipment utilizes cutters and conveyors  
to physically remove the plant from the water, and onto the bed of the equipment. The equipment would 
collect and unload vegetation using a conveyor system on a boom, adjustable to the appropriate cutting 
height for spongeplant. Cutter bars would collect material and bring it aboard the vessel using the conveyor; 
when the vessel reached capacity (between 2,000 and 15,000 pounds of plant material), the cut plant 
material would be offloaded to a dump truck parked at a nearby boat ramp to offload spongeplant. 
Spongeplant would be disposed of at an authorized location, typically utilizing nearby farm fields. 

Mechanical removal can be costly. Mechanical control would result in fewer recreational and ecosystem 
benefits, as compared to the selected program alternative, because significantly less spongeplant would 
be controlled in any given year. 

Mechanical control may be an important alternative for large mats of spongeplant; however, many of  
the current infestation sites are too small to warrant this approach. Furthermore, it would be unwise to 
knowingly allow spongeplant to grow to infestation levels where mechanical harvesting was appropriate, 
as would be necessary under a mechanical removal-only alternative.  

 

 

 

 

 

 

 

 

 

 

 

Photo: Mechanical removal with excavator in irrigation canal Photo: Mechanical cutter and conveyor equipment  
(courtesy of CDFA).  being used on water hyacinth 
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Table 2-3 
Potential SCP Methods Rejected as Infeasible 

Control Method Description Reason Rejected 

1. Triploid  
Grass Carp 

Sterilized, herbivorous fish that 
provide control by consuming 
aquatic weeds and other plants  
in waterways. 

The extent that spongeplant is a preferred food for triploid 
grass carp is unknown. In addition, the California Department 
of Fish and Wildlife prohibits the use of triploid grass carp in 
non-enclosed water bodies. 

2. Physical 
Barriers 

Physical barriers (such as booms)  
to limit the ability of spongeplant  
to spread. 

Barriers are not effective in the winter high-flow period. 
Barriers require extensive maintenance, and are not effective 
in controlling spongeplant. 

3. Shade 
Barriers 

Use of shade fabrics placed over 
aquatic weeds to limit the amount  
of photosynthetically available light. 

Utilizing shade fabrics in the Delta would be technically 
challenging, difficult to maintain, and expensive. 

4. Water Level 
Manipulation 

Pumping or releasing water via a  
dam or weir to dewater an area. 

Delta channels do not have structures available to control 
water levels. In addition, spongeplant seeds can germinate 
after years of exposure to air. 

5. Flow Rate 
Manipulation 

Increasing or decreasing water flow 
through a channel for weed control. 

Flow rates in the Delta could not be artificially increased to  
create enough force to flush spongeplant fully out of the Delta. 

6. Biological 
Controls 

Use of biological control agents  
(such as insects and/or pathogens)  
to control spongeplant. 

Spongeplant is a new invasive species in the United States, 
and biological control agents have not yet been identified. 
Once identified, it takes several years to determine whether 
biological controls are viable, and to determine whether  
they can be imported and released in the United States. 

 

Problems with this alternative include: large scale of infestation required to make mechanical removal 
viable, potential for solid waste impacts due to disposal, high cost per acre, and likely low acres that could 
be managed.  

Program Alternative 6 – No Program Alternative 

The No Program Alternative would be in conflict with existing state law. In 2012, Assembly Bill 1540 
(Buchanan, Chapter 188, Statutes of 2012) amended the California Harbors and Navigation Code to 
designate DBW as the lead agency for controlling spongeplant in the Delta. The Harbors and Navigation 
Code, Section 64, specifies that it is “necessary that the state, in cooperation with agencies of the United 
States, undertake an aggressive program for the effective control of water hyacinth, Egeria densa, and 
South American spongeplant (Limnobium laevigatum) in the Delta, its tributaries, and the marsh [Suisun 
Marsh].” Thus, DBW is mandated to conduct spongeplant control efforts. 

In addition, the uncontrolled growth of spongeplant which would result from the No Program Alternative would 
lead to negative impacts to navigation, recreation, agriculture, and Delta ecosystems. While it would avoid 
potential impacts due to herbicides, the No Program Alternative would not achieve any goals of the SCP.  

Alternatives Rejected as Infeasible 

In addition to the six program alternatives described in this chapter, the DBW considered a number of 
other alternatives for controlling spongeplant in the Delta. The DBW determined that these alternatives 
were legally, technically, or operationally infeasible; would fail to meet most of the basic project objectives; 
or would result in significant environmental impacts. Table 2-3, above, briefly summarizes six alternatives 
that were not considered for further analysis.  
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D. Selected Program Alternative  
The selected program alternative is based on Integrated Pest Management (IPM) and Maintenance 
Control Practices (MCP). The State defines IPM as: a pest management strategy that focuses on long-
term prevention or suppression of pest problems through a combination of techniques such as monitoring 
for pest presence and establishing treatment threshold levels, using non-chemical practices to make the 
habitat less conducive to pest development, improving sanitation, and employing mechanical and physical 
controls. Pesticides that pose the least possible hazard and are effective in a manner that minimizes risks 
to people, property, and the environment, are used only after careful monitoring indicates they are needed 
according to pre-established guidelines and treatment thresholds. 

IPM denotes the coordinated use of available control methods for a particular pest. MCP refers to practices 
that minimize plant biomass through regular, low-level, control treatments applied at times during a plant’s 
life cycle when treatments are most effective. Ideally, under a maintenance control program, the acres of 
spongeplant required to be treated will remain low. 

DBW balances IPM and MCP in order to simultaneously reduce impacts and increase effectiveness. For 
example, in order to avoid impacts to migrating special status fish, treatments occur as early in the growing 
season as possible, but later in a plant’s lifecycle than would be ideal.  

To minimize potential environmental impacts, DBW selects the most appropriate control methods for a given 
site in the Delta based on the season and that site’s conditions. DBW conducts hand removal with nets  
to supplement chemical treatment. As necessary, the SCP will include herding and mechanical removal. 
DBW will also monitor results of the SCP, and base future control methods on these results. This selected 
alternative is chosen to provide the greatest reduction in spongeplant biomass while avoiding or minimizing 
environmental impacts. 

The SCP follows an adaptive management approach in which DBW seeks to improve efficacy and reduce 
environmental impacts over time as new and better information is available about the program. Within their 
adaptive management approach, DBW will: 

 Evaluate the need for control measures on a site-by-site basis 
 Follow NPDES general permit pre- and post-treatment monitoring protocols and evaluate data to 

determine environmental impacts 
 Support ongoing research to explore impacts of the SCP and alternative control methodologies, 

including biological controls, and herbicides and adjuvants with reduced environmental impacts 
 Report findings from monitoring evaluations and research to regulatory agencies and stakeholders 
 Adjust program actions, as necessary, in response to recommendations and evaluations by regulatory 

agencies and stakeholders.  

1. SCP Permits, Consultations, and Reporting 
The SCP must comply with National Pollution Discharge Elimination System (NPDES) permit requirements 
and the Endangered Species Act (ESA). This subsection provides an overview of these requirements. 

NPDES General Permit 

The DBW obtained an individual National Pollutant Discharge Elimination System (NPDES) permit in 2001 
(CA0084654) from the Central Valley Regional Water Quality Control Board (CVRWQCB) for their aquatic 
weed control programs. The individual NPDES permit expired in March 2006. In April 2006, the CVRWQCB 
replaced the individual NPDES permit with a general NPDES permit (CAG990005). The State Water 
Resources Control Board (SWB) issued a new NPDES General Permit on March 5, 2013. This permit went 
into effect on December 1, 2013, and will guide DBW water quality monitoring for the SCP.  
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The NPDES permit includes specific receiving water limits for herbicide concentrations, dissolved oxygen 
(DO), pH, and turbidity. Key NPDES requirements for the SCP are as follows: 

 Dissolved oxygen (DO) – specific DO limits depend on the location and season, but range from 
5.0 mg/l  (ppm) to 9.0 mg/l (ppm). DO levels are not to drop below these levels as a result of  
SCP treatments 

 Turbidity – specific turbidity standards are not to increase above a specified number or percent of 
Nephelometric Turbidity Units (NTUs), depending on the initial level of natural turbidity. Generally,  
the SCP shall not increase turbidity more than 10 to 20 percent 

 pH – SCP discharges shall not cause pH to fall below 6.5, or exceed 8.5, or change by more than  
0.5 units 

 2,4-D residues – maximum 2,4-D levels are based on EPA municipal drinking water standards,  
and shall not exceed 70 µg/l, or 70 ppb 

 Glyphosate residues – maximum glyphosate levels are based on EPA municipal drinking water 
standards, and shall not exceed 700 µg/l, or 700 ppb 

 Penoxsulam residues – there are no specified limits for penoxsulam; however, the DBW is required 
to monitor penoxsulam levels 

 Imazamox residues – there are no specified limits for imazamox; however, the DBW is required to 
monitor imazamox levels 

 Diquat residues - maximum diquat levels are based on EPA municipal drinking water standards,  
and shall not exceed 20 µg/l, or 20 ppb 

 Adjuvant residues – there are no specified limits for adjuvants; however, the DBW is required to 
monitor adjuvant levels 

 Monitoring – requires a monitoring protocol. Monitoring is required at six treatment sites, for each 
chemical and waterbody type, with the exception of glyphosate, which only requires monitoring at  
one treatment site for each waterbody type. Sampling stations are identified as : “A” (where treatment 
occurred), “B” (downstream of the treatment area), and “C” (control, typically upstream). Sampling 
times are identified as: “1” (pre-treatment), “2” (immediately post-treatment), and “3” (within seven 
days after treatment). Thus, sample 2B is taken immediately post-treatment, downstream of the 
treatment location 

 Reporting – The DBW is required to submit an annual report by March 1st of each year. 

USFWS ESA Consultation 
At the time this SCP PEIR is being prepared, the United States Department of Agriculture, Agricultural 
Research Service (USDA-ARS) and DBW are in consultation with the United States Fish and Wildlife 
Service (USFWS). This consultation is part of the Endangered Species Act (ESA) compliance for the 
SCP. The three listed USFWS species that could potentially be affected by the SCP are: delta smelt 
(Hypomesus transpacificus), giant garter snake (Thamnophis gigas), and valley elderberry longhorn 
beetle (Desmocerus californicus dimporphus). Critical habitat for delta smelt falls within the SCP 
project area. 

USDA-ARS and DBW submitted a SCP Biological Assessment (BA) to USFWS on February 11, 2014. 
The BA covers the 2014 to 2017 treatment seasons. USFWS will likely issue a biological opinion (BO) 
for the SCP in early summer, 2014. The BO will likely contain conservation measures similar to the 
WHCP BO, dated March 13, 2013, and the EDCP BO, dated May 3, 2013.  

During the 2013 treatment season, DBW conducted limited spongeplant treatments under an amended 
WHCP BO. These spongeplant treatments followed all provisions of the WHCP BO.  
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Figure 2-1  
SCP Treatment Sitesa, Herbicides, and Timing 

Delta smelt  
(DS)  

Habitat Level 
USFWS 

Area 
Delta  

Boundary Area 
Treatment  

Site Numbers 
Fish Survey 
Reporting 
Requiredb,c 

Glyphosate 2,4-Dd Penoxsulame Imazamoxe Diquatf 

Primary  
DS Habitat 

1 Legal Delta  
North of Hwy 12 

200- 290 June 1 to  
June 30 

June 1 to  
Nov. 30 

No No No August 1 to  
Nov. 30 

Legal Delta  
South of Hwy 12 

16-24b, 39-44,  
69, 98a-176 

June 1 to  
June 30 

June 1 to  
Nov. 30 

June 15 to  
Sept. 15 

No No August 1 to  
Nov. 30 

Secondary 
DS Habitat 

2 Legal Delta  
South of Hwy 12 

11-15, 33, 49-68,  
78, 79, 83a-97 

March 1 to  
June 30 

March 1 to  
Nov. 30 

June 15 to  
Sept. 15 

No No August 1 to  
Nov. 30 

Tertiary  
DS Habitat 

3 Legal Delta  
South of Hwy 12 

1-10, 25-38, 45-48,  
70-77, 80-82, 291 

March 1 to  
June 30 

March 1 to  
Nov. 30 

June 15 to  
Sept. 15 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

August 1 to  
Nov. 30 

Non-DS 
Habitat 

4 Legal Delta  
South of Hwy 12 

300-309 March 1 to  
June 30 

March 1 to  
Nov. 30 

June 15 to  
Sept. 15 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

August 1 to  
Nov. 30 

Non-Legal Delta 310 and above March 1 to  
June 30 

March 1 to  
Nov. 30 

July 15 to  
Aug. 15 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

August 1 to  
Nov. 30 

a DBW may not treat in any site if DO is between 3 ppm and Basin Plan limits (5 ppm to 8 ppm, by location). DBW may not treat if 
winds are >10 mph (or >7 mph in Contra Costa County). 

b DBW will implement a survey-based approach to conducting treatments that allows for treatments from March through June  
in areas with re-growing spongeplant when listed fish species are not present, as reported to NMFS, USFWS, and CDFW.  

c DBW environmental scientists will continue to monitor fish surveys and avoid treating in sites where listed fish species are present; 
however, formal weekly reporting to NMFS and USFWS is not required after July 1.  

d The 2,4-D time and location restrictions are specified in the NMFS BO for the Environmental Protection Agency registration of 
pesticides in order to protect listed salmonid species. 

e DBW will monitor the efficacy of the new herbicides penoxsulam and imazamox (time to symptoms, plant death, and regrowth). 
Depending on results of toxicity testing, and upon approval by USFWS, penoxsulam and imazamox may be utilized in Areas 1 and 2. 

f Diquat will only be used from August 1st through November 30th of each year, and will be limited to a total of 50 treatment acres  
in the Delta per year, as a sum of the combined diquat acres treated in the SCP and EDCP. Diquat will be utilized as part of the 
SCP under emergency conditions only. Emergency conditions are such that spongeplant growth completely impedes navigation  
of Delta waters, such as a completely blocked slough that would impair the movement of emergency response vessels. 

 

 

DBW has incorporated conservation measures specified in the WHCP BO and EDCP BO into the SCP 
project description. USFWS may include additional conservation measures in the SCP BO. If so, DBW  
will incorporate these measures into SCP operations. Specific conservation and avoidance measures 
incorporated into the SCP are as follows: 

 Avoidance – the SCP has incorporated a number of measures to avoid the potential for impacts on 
USFWS listed species: 

 Consulting fish surveys prior to conducting herbicide treatments in order to determine whether 
delta smelt are likely to be in potential treatment sites, and avoiding treatment when delta smelt 
are likely present (DBW will also consult surveys to determine if longfin smelt are present) 

 Following the treatment start dates and herbicides, by USFWS Areas (Figure 2-1, above, and 
Figure 2-2, on the next page, provide specific dates, chemicals, and fish survey requirements  
by USFWS Area and DBW treatment site number) 

 Following the Fish Passage Protocol to provide a zone of passage through areas of low DO  
(the Fish Passage Protocol is provided in Volume II of this Final PEIR) 

 Conducting environmental observation surveys and avoiding treatments if listed species are 
present in a site 
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 Conducting surveys of valley elderberry shrubs, applying herbicides downwind of valley elderberry, 
maintaining a 100 feet buffer from valley elderberry shrubs for chemical treatments (50 feet in some 
instances), and disposing of spongeplant at least 100 feet away from elderberry shrubs 

 Evaluating habitat for giant garter snake, avoiding disturbance of giant garter snake, disposing of 
spongeplant outside of the May 1st to October 1st giant garter snake active season in approved 
disposal areas 

 Environmental training – personnel involved with the SCP are required to receive USFWS approved 
environmental awareness training related to delta smelt, valley elderberry longhorn beetles, and giant 
garter snakes.  

 Monitoring – requires that DBW comply with the NPDES permit monitoring requirements  
 Reporting – requires DBW to report results and impacts (including take) by January 31st of each year 
 Toxicity Testing – requires DBW to fund toxicity testing of penoxsulam, imazamox, and the adjuvant 

Competitor on delta smelt prior to utilizing these chemicals in USFWS designated Areas 1 and 2.  

NMFS ESA Consultation 
After consultation, USDA-ARS and DBW received a letter of concurrence from the National Marine 
Fisheries Service (NMFS). This consultation is part of the ESA compliance for the SCP. The four listed 
NMFS species that could potentially be affected by the SCP are: Sacramento River winter-run Chinook 
salmon (Oncorhynchus tshawytscha), Central Valley spring-run Chinook salmon (Oncorhynchus 
tshawytscha), Central Valley steelhead (Oncorhynchus mykiss), and Southern Distinct Population 
Segment (DPS) of North American green sturgeon (Acipenser medirostris). The SCP project area is  
within critical habitat for each of these four species.  

 

Figure 2-2 
SCP Treatment Sitesa, Additives, and Timing  

Delta smelt (DS)  
Habitat Level 

USFWS  
Area 

Delta  
Boundary Area 

Treatment  
Site Numbers 

Fish Survey  
Reporting Requiredb,c Agridex Competitord 

Primary DS Habitat 1 Legal Delta  
North of Hwy 12 

200- 290 June 1 to  
June 30 

March 1 to  
Nov. 30 

No 

Legal Delta  
South of Hwy 12 

16-24b, 39-44,  
69, 98a-176 

June 1 to  
June 30 

March 1 to  
Nov. 30 

No 

Secondary DS Habitat 2 Legal Delta  
South of Hwy 12 

11-15, 33, 49-68,  
78, 79, 83a-97 

March 1 to  
June 30 

March 1 to  
Nov. 30 

No 

Tertiary DS Habitat 3 Legal Delta  
South of Hwy 12 

1-10, 25-38, 45-48,  
70-77, 80-82, 291 

March 1 to  
June 30 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

Non-DS Habitat 4 Legal Delta  
South of Hwy 12 

300-309 March 1 to  
June 30 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

Non-Legal Delta 310 and above March 1 to  
June 30 

March 1 to  
Nov. 30 

March 1 to  
Nov. 30 

a DBW may not treat in any site if DO is between 3 ppm and Basin Plan limits (5 ppm to 8 ppm, by location). DBW may not treat if 
winds are >10 mph (or >7 mph in Contra Costa County). 

b DBW will implement a survey-based approach to conducting treatments that allows for treatments from March through June in 
areas with re-growing spongeplant when listed fish species are not present, as reported to NMFS, USFWS, and CDFW.  

c DBW environmental scientists will continue to monitor fish surveys and avoid treating in sites where listed fish species are present; 
however, formal weekly reporting to NMFS and USFWS is not required after July 1.  

d Depending results of toxicity testing, and upon approval by USFWS, Competitor may be utilized in Areas 1 and 2. 
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Photo: Spongeplant (courtesy of CDFA). 

 

 

USDA-ARS and DBW submitted a SCP BA to NMFS on February 11, 2014. The BA covers the 2014 to 2017 
treatment seasons. NMFS issued a letter of concurrence for the SCP on May 28, 2014. The letter of concurrence 
contains conservation measures similar to the WHCP letter of concurrence, dated February 27, 2013, the EDCP 
letter of concurrence, dated March 26, 2014, and the clarification letter dated April 18, 2014. 

During the 2013 treatment season, DBW conducted limited spongeplant treatments under a second WHCP 
letter of concurrence. These spongeplant treatments followed all provisions of the WHCP letter of concurrence.  

DBW has incorporated conservation measures specified in by NMFS for the WHCP and EDCP into the 
SCP project description. NMFS may include additional conservation measures in the SCP letter of 
concurrence. If so, DBW will incorporate these measures into SCP operations. Specific conservation and 
avoidance measures incorporated into the SCP are as follows: 

 Avoidance – the SCP has incorporated a number of measures to avoid the potential for impacts on 
NMFS listed fish species and critical habitats: 

 Consulting fish surveys prior to conducting herbicide treatments in order to determine whether 
listed salmonids or green sturgeon are likely to be in potential treatment sites 

 Following the allowable locations and treatment dates for 2,4-D applications (provided in Figure 2-1) 
 Following the Fish Passage Protocol to provide a zone of passage through areas of low DO 
 Conducting environmental observation surveys and avoiding treatments if listed species are 

present in a site. 
 Environmental training – providing training on the life history, importance of migratory routes, and 

terms and conditions of the biological opinion for Chinook salmon, steelhead, and green sturgeon 
 Dissolved oxygen – DO levels of above 5.0 ppm and below 3.0 ppm are required for treatment  

(in addition to the NPDES DO requirements). DBW may treat if DO is below 3.0 ppm 
 Monitoring – following NPDES monitoring requirements 
 Reporting – requires DBW to report results and impacts (including take) by January 31st of each year. 

Each year, DBW will prepare a SCP Annual Report that fulfills reporting requirements of NPDES, USFWS, 
and NMFS. The annual report will describe the treatment program, herbicide use, permit requirements, 
monitoring protocols, monitoring results, and compliance with permit requirements. Because the programs 
are very similar, DBW may combine the WHCP and SCP reports into one document.  
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Since 2001, the DBW has commissioned or conducted a number of special studies to better understand 
the impacts and efficacy of their aquatic weed control programs. These studies include the following: 

 Acute Oral and Dermal Toxicity of Aquatic Herbicides and a Surfactant to Garter Snakes, Robert C. 
Hosea, California Department of Fish and Game (2004) 

 Chronic Toxicities of Herbicides Used to Control Water Hyacinth and Brazilian Elodea on Neonate 
Cladoceran and Larval Fathead Minnow, Frank Riley and Sandra Finlayson, California Department of 
Fish and Game (2004) 

 Acute Toxicities of Herbicides Used to Control Water Hyacinth and Brazilian Elodea on Larval Delta Smelt 
and Sacramento Splittail, Frank Riley and Sandra Finlayson, California Department of Fish and Game (2004) 

 Ceriodaphnia dubia (water flea) Static Definitive Chronic Toxicity Test Data (7-day) for Exposure to Various 
Aquatic Herbicides, California Department of Fish and Game, Aquatic Toxicology Laboratory (2003) 

 Pogonichthys macrolepitdotus (Sacramento Splittail) Static Definitive Acute Toxicity Test Data (96-
hour) for Exposure to Various Aquatic Herbicides, California Department of Fish and Game, Aquatic 
Toxicology Laboratory (2003) 

 Biological Control of Water Hyacinth in the Sacramento-San Joaquin Delta, Lars W.J. Anderson, Ph.D, 
and Jason Brennan, USDA-ARS Exotic and Invasive Weed Research (2003) 

 Biological Control of Water Hyacinth: Second Year Progress Report, Lars W.J. Anderson and Jason 
Brennan, USDA-ARS Exotic and Invasive Weed Research (2005) 

 Biological Control of Water Hyacinth in the Sacramento-San Joaquin Delta: Year 3 – Final Report,  
R. Patrick Akers and Michael J. Pitcairn, California Department of Food and Agriculture (2006) 

 Mapping Invasive Plant Species in the Sacramento-San Joaquin Delta Region Using Hyperspectral 
Imagery, Susan L. Ustin, Ph.D., et al, Center for Spatial Technologies and Remote Sensing 
(CSTARS), California Space Institute Center of Excellence (CalSpace), UC Davis (2004) 

 Monitoring Valley Longhorn Elderberry Beetle Elderberry Shrub Habitat, Paul Ryan, et al., California 
Department of Boating and Waterways (multiple years). 

2. SCP Methods 
General SCP Activities 

There will be a number of management activities within SCP that support the program. USDA-ARS staffing 
for the SCP, WHCP and EDCP will include a managing supervisor, administrative support, and scientific 
staff. Within DBW, employees that work directly on the SCP, WHCP and EDCP will include a program 
manager, senior environmental scientist, field environmental scientists, field supervisor, GIS mapping 
specialist, and field crew members. DBW may add or reduce staff to support program needs over time. 
The SCP also receives management and administrative support from within DBW and the California 
Department of Parks and Recreation. 

Prior to the start of each treatment season, DBW will conduct environmental awareness training for all field crew 
members. Training will be conducted by a USFWS and NMFS-approved biologist. The training includes: species 
identification and impact avoidance guidelines; protocol for identification and protection of valley elderberry 
shrubs; protocol for identification and protection of delta smelt, Chinook salmon, steelhead, green sturgeon, and 
associated protected habitats; and protocol for take of protected species. In addition, field crew members also 
will be trained on use and calibration of spray equipment and the WHCP/SCP Operations Management Plan.  

The SCP will implement pre- and post-season surveys to identify locations and coverage of spongeplant, 
and supplement these formal surveys with mid-season evaluations of spongeplant locations and coverage. 
Starting in February, and again in October and November, field crews will conduct visual surveys of all 
treatment sites. For each site, crews will record the extent of spongeplant coverage (square feet/acres and 
percent coverage), and status of spongeplant at the site.  
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In the early season survey, field crews will identify problem areas such as those with the greatest impact on 
navigation, public safety, nursery areas, and sites close to pumps or other structures. Treatment crews will 
also identify crops adjacent to treatment sites in order to help select the appropriate herbicide for treatment. 
Crews will validate field survey information with data from the prioritization process and note any changes. 
This survey information will be used to help prioritize treatment locations at the start of the treatment 
season, when necessary, and to measure efficacy of spongeplant treatments at the end of the season.  

At the current low spongeplant infestation levels, DBW and USDA-ARS will classify all spongeplant locations 
as high priority sites. A key to minimizing the spread of spongeplant through the Delta will be to chemically 
treat, or remove by nets, spongeplant early in the growth cycle, before plants flower and produce seeds.  

Should the spongeplant invasion reach a point that DBW cannot treat all infestations, DBW and USDA-ARS 
will prioritize treatment sites and methods prior to the start of each treatment season. The prioritization 
process will be based on results of pre-season field surveys combined with the experience and knowledge  
of spongeplant growth patterns of the treatment crews and program environmental scientists.  

During pre-season field surveys, treatment crews will survey each treatment site and identify total acres 
infested. This pre-season infestation figure is only one indicator, as spongeplant may be dormant during 
the winter, and typically dies back in cold weather. When infestations are small, treatment crews will hand 
remove spongeplant with nets during the course of the field survey, or soon after. 

When prioritizing sites, experienced treatment crew members, the field supervisor and environmental 
scientists will review each site and rank sites on several factors, including: (1) whether or not the site is a 
nursery area; (2) current infestation levels; (3) prior infestation levels at that site; (4) potential for infestation; 
and, (5) whether the site is important for navigation, public safety, recreation, and/or commercial use. Sites 
will be scored on each of these factors, the team will calculate a total priority score for each site, and prepare 
an initial priority ranking.  

DBW may employ aerial surveys or other appropriate remote sensing methods to assist in site prioritization 
as well as follow-up evaluation. Staff will present the priority ranking to DBW management and USDA-ARS, 
who will then evaluate and approve a treatment plan for the season. DBW may also take into account 
resource allocation between the SCP, WHCP and EDCP when prioritizing treatment sites. 

When applicable, this initial plan will indicate the general priority for site treatment. The plan may shift 
during the treatment season, as spongeplant appears in new locations and moves throughout the Delta, 
and may grow more rapidly in certain areas. Treatment crews will continue to monitor and record total 
acres infested, by site, throughout the treatment season, in order to provide management with information 
they need to focus treatments to high priority sites. Wind and weather conditions may also dictate when a 
particular site will be treated. In addition, treatment crews will return to sites to evaluate the need for, and 
conduct, additional treatments during the season when field surveys indicate presence of persistent or 
new infestations.  

Using the initial prioritization and management plan as a starting point, each field crew will prioritize their 
assigned sites weekly via a field survey of their area. Based on the management plan, the field supervisor 
will determine weekly and daily spraying needs and assign crews to sites based on wind, weather, tides, 
travel times, available personnel, and equipment resources. The field supervisor will ensure that Notice of 
Intent requirements are met.  

Prior to each treatment week, the field supervisor will report the treatment sites to the respective County 
Agricultural Commissioner. Prioritized sites are likely to change rapidly depending on the constant growth 
and movement of spongeplant, as well as wind and weather conditions.  

During the treatment season, as crews are working throughout the Delta, they will continue to monitor and 
record spongeplant locations and coverage, by site. This ongoing survey will assist the management team in 
identifying mid-season adjustments to prioritizing treatment sites and determining treatment effectiveness. 
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Photo: Spongeplant in Discovery Bay, June 2012. Photo: Spongeplant in Discovery Bay, January 2014. 

 

 

Aquatic Herbicide Use 

The SCP proposes to utilize five different herbicide active ingredients: 2,4-D; glyphosate; penoxsulam; 
imazamox; and, diquat. Exhibit 2-3, on the next page, summarizes characteristics of the five proposed 
SCP herbicides. All five of these herbicides have been approved for use in the WHCP and/or EDCP. 
Penoxsulam and imazamox have low toxicity profiles, and thus their use could reduce the potential for 
negative impacts. 

There are several reasons why SCP is proposing five herbicides for the program. First, new lower-toxicity 
profile herbicides have the potential to minimize the environmental impact of SCP. Second, new herbicides 
may minimize the amount of herbicide applied to Delta waterways to treat spongeplant. Third, timing and 
crop restrictions currently limit the application of 2,4-D. Thus, including a number of herbicides expands 
treatment options. Fourth, utilizing herbicides with varying modes of action reduces the potential for target 
species to develop resistance. While there are no indications of spongeplant resistance to date, some 
terrestrial species of weeds have developed resistance to glyphosate (Powles 2008) or acetolactate 
synthase (ALS) inhibitors (Wisconsin Department of Natural Resources 2012), and the aquatic weed 
hydrilla may develop resistance to fluridone (Richardson 2008).  

Resistance is an important consideration in use of any herbicide over a long period of time. In terrestrial 
applications, some plants have become resistant to glyphosate or the ALS inhibitors after many (over ten) 
years of use. Resistance is not necessarily the same across terrestrial and aquatic plants, and generally is 
species specific. However, because SCP will be a long-term control program, it will be prudent to increase 
the portfolio of herbicide active ingredients and of non-herbicide treatment options in order to reduce the 
potential for resistance. Rotating treatments after several years among herbicides with different modes of 
action reduces the potential for a plant to develop resistance. USDA-ARS, SCP environmental scientists, 
and Pest Control Advisors will evaluate spongeplant response to program herbicides over time to identify 
potential resistance problems.  

Two SCP herbicides (penoxsulam and imazamox) are part of the USEPA’s Office of Pesticide Program’s 
Conventional Reduced Risk Program. This program expedites the review and regulatory decision-making 
process of conventional pesticides that pose less risk to human health and the environment than existing 
conventional alternatives (Washington DOE 2012). Pesticides are typically included in the reduced risk 
program because they have advantages over existing pesticides such as low impact on human health, 
lower toxicity to non-target organisms, low potential for groundwater contamination, lower use rates, low 
pest resistance potential, and/or compatibility with integrated pest management practices.  
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Exhibit 2-3  
Summary Comparison of SCP Treatment Herbicides 

 2,4-D Glyphosate Penoxsulam Imazamox Diquat 

Status CDPR approved CDPR approved CDPR approved CPDR approved CDPR approved 

Application Rate 64 to 128  
ounces/acre 

120  
ounces/acre 

2 to 5.6  
ounces/acre 

32 to 64  
ounces/acre 

16 to 64  
ounces/acre 

2.29 to 4.58 lb.  
a.i./acre 

5.06 lb.  
a.i./acre 

0.03125 to 0.0875 lb. 
a.i./acre 

0.265 to 0.53 lb.  
a.i./acre 

0.25 to 1.0 lb.  
cation/acre 

Calculated 
Concentration  
in 1 Meter  
Deep Water with  
20% Overspray 

103 ppb 113 ppb 2 ppb 11.9 ppb 44.8 ppb 

NPDES Maximum 
Limitation in 
Receiving Waters 

70 ppb 700 ppb 
Users to collect data  
to determine need for 

monitoring trigger 

Users to collect data  
to determine need for 

monitoring trigger 
20 ppb 

USEPA Fish 
Toxicity 
Classification 

Practically  
non-toxic 

Slightly toxic  
to practically  

non-toxic 

Practically  
non-toxic 

Practically  
non-toxic Slightly toxic 

USEPA 
Macroinvertebrate 
Toxicity 
Classification 

Moderately toxic  
to practically  

non-toxic 

Slightly toxic  
to practically  

non-toxic 
Slightly toxic Practically  

non-toxic 
Very highly toxic  

to highly toxic 

Pros Proven effective;  
lower cost;  
selective  
broadleaf  
herbicide 

Use allowed in  
all areas and  

treatment times;  
proven effective 

Requires  
less herbicide;  
lower toxicity; 

less DO impact;  
low cost per acre 

Requires  
less herbicide;  
lower toxicity;  

less DO impact;  
relatively fast  

 

Fast acting contact 
herbicide, supplements 
slower acting herbicide 

treatments in areas  
with acute spongeplant  

problems; effective  
on spongeplant in  

California (CDFA use) 

Cons Limited application  
period; can’t be  

used near grapes, 
tomatoes; higher 
concentrations  
required than  

new herbicides 

Slower acting than  
2,4-D; binds to  

sediment; higher 
concentrations  
required than  

new herbicides;  
non-selective;  

increased cases  
of terrestrial  

weed resistance 

Potential for  
groundwater pollution, 
although low potential  
at application rates;  
1ppb irrigation water 
restriction; uncertain 
efficacy; limited use  
until toxicity studies 

complete 

Uncertain efficacy;  
limited use until toxicity 

studies complete  
 

Toxicity to 
macroinvertebrates;  
not all plant exposed  
to herbicide, resulting  

in more rapid re-growth, 
need to retreat; toxicity 

concerns for delta smelt; 
limited application  

periods and total acres  
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Crews will conduct treatments with hand-held sprayers applied from aluminum airboats or aluminum 
outboard motor boats. The work boats will be equipped with direct metering of herbicides, adjuvants, and 
water pump systems. The crews will spray the chemical mixture directly onto the plants utilizing pump-
driven hand-held spray nozzles. Treatment crews will determine the appropriate spray nozzle size to 
ensure that herbicide is deposited on small and/or vertically oriented spongeplant leaves. The pump will 
mix calibrated amounts of herbicide, adjuvant, and water. The SCP will apply the chemicals at the 
herbicide label-specified rates. Treatment crews will follow specific requirements, as described, to 
account for wind, dissolved oxygen, drinking water intakes, agricultural intakes, and total acres treated. 
Treatment crews will follow all label requirements, and implement the fish passage protocol developed 
for the WHCP when spongeplant mats are greater than 3 acres in size to ensure that migratory fish are 
not impacted by the SCP.  

The amount of herbicide used and number of acres treated in a given year can reflect the magnitude of 
infestation. However, there are several other factors that will affect the amount of treatment that SCP 
conducts (regulatory limits, local water conditions, weather, staff levels, etc.).  

Herbicide use in future years may be impacted by weather conditions. Because spongeplant is a 
relatively new invasive species in California, there is limited understanding of the effects of weather 
conditions on spongeplant growth in current, or following, years. However, it is known that spongeplant 
seeds are highly resilient, and can germinate several years after they were produced. Thus, DBW will 
closely monitor spongeplant locations and growth to increase understanding about the factors that 
influence spread of this highly invasive weed.  

Similar to most weed species, the ideal herbicide treatment time for spongeplant is likely when the plant is 
in the early growth phases, between 5 percent and 25 percent of maximum size (Spencer and Ksander 
2005). A key issue for spongeplant will be treating individual plants before they flower. Spongeplant can 
flower during the majority of the primary growing season (May to October). Thus, treating individual 
patches during the early growth phase will not only increase herbicide efficacy and reduce the total 
amount of herbicide required, but will also reduce the potential for spread of spongeplant. In addition, 
early treatments will reduce program resource needs. The proposed SCP timing approach will help 
optimize the balance between improved herbicide efficacy and presence of listed species.  

SCP will only treat those sites that have spongeplant infestations, treating only the spongeplant plants 
within those sites. SCP may also be limited by time and resource constraints. Within a given treatment 
location, SCP will treat according to current herbicide label requirements to limit potential for decaying 
plants to result in low dissolved oxygen levels.  

Treatment sites within the Delta range from 6.5 acres to 1,707 acres in size, with an average of 219 
acres. Thus, there may be several different spongeplant infestations spread out within a site that require 
treatment. In these cases, SCP will treat all spongeplant mats in the site as time and resources allow. 
Repeat treatments may utilize a different herbicide, depending on conditions at the site. 

Hand Removal with Nets 
Hand removal of spongeplant with nets (referred to as “hand removal”) will utilize pool-skimmer type nets, 
and will occur throughout the year when, or where, chemical treatment cannot be made. As treatment 
crews survey for spongeplant, they will conduct hand removal in selected areas. The goals of the hand 
removal aspect of the program are to aid in the control of spongeplant, reduce spongeplant growth among 
native plants, and reduce impacts of chemical application by clearing areas that are not accessible to 
chemical treatment, subject to high infestation, nurseries, and within emergent vegetation.  
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Photo: Spongeplant (smaller), among water hyacinth  Photo: Hand removal of spongeplant with net. 
(courtesy CDFA). 

 

 

Herding 

Herding refers to the moving of spongeplant mats by pushing or pulling mats from one location to another. 
Mats will be moved to removal locations or to the main channel. Once in a main channel, the spongeplant 
will flow out of the Delta, into saline waters and may die. The ability of spongeplant to survive in waters of 
greater than 2 ppt to 2.5 ppt saline water (brackish water) is not documented.  

For herding spongeplant out of the Delta, field supervisors will take into account tides, storm events, and 
dam releases to select appropriate days and times for herding to take place. Crews will not herd in areas 
where physical damage to emergent, native vegetation is likely to occur such as among stands of cattails 
(Typha spp.), Phragmites spp., bulrushes (Scirpus spp.), or native cordgrass (Spartina foliosa). In addition, 
the total amount of spongeplant herded in one area will be limited to avoid impeding navigation. Due to the 
current limited extent of the spongeplant invasion, timing, and logistical limitations of herding activities, this 
method will not be used as frequently as hand removal with nets.  

The SCP will also utilize herding in conjunction with mechanical removal should it be warranted, based on 
the extent of infestation. Crews will push mats or sections of mats toward an excavator located on a boat 
ramp. This will maximize the amount of spongeplant that can be removed by the stationary excavator.  

Mechanical Removal 

The SCP will utilize two different mechanical removal approaches. The extent that SCP will utilize 
mechanical removal approaches depends on the size of the spongeplant infestation. At current (2014) 
levels, mechanical removal will likely not be necessary. However, should the extent of the spongeplant 
invasion increase substantially over the next few years, mechanical removal could become an important 
tool in controlling the further spread of spongeplant.  

The first mechanical removal approach will be to park a small excavator and dump truck on a concrete 
boat ramp and mechanically lift spongeplant from the waterway surrounding the ramp. Crews will support 
the excavation by herding spongeplant that is outside of the excavator’s reach closer to the equipment. 
This mechanical removal approach will be used only in limited locations when spongeplant growth is 
concentrated near a boat ramp. There may be relatively few locations within the Delta that are appropriate 
for excavation. CDFA has successfully utilized this approach to clear irrigation canals of spongeplant. 

.  
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The second mechanical removal approach will utilize mechanical equipment designed specifically to safely 
remove aquatic weeds from waterways. This mechanical equipment utilizes cutters and conveyors to 
physically remove the plant from the water, and onto the bed of the equipment. The equipment will collect 
and unload vegetation using a conveyor system on a boom, adjustable to the appropriate cutting height for 
spongeplant. Cutter bars will collect material and bring it aboard the vessel using the conveyor; when the 
vessel has reached capacity (between 2,000 and 15,000 pounds of plant material), the cut plant material 
will be offloaded to a dump truck parked at a nearby boat ramp to offload spongeplant. Spongeplant will be 
disposed of at an authorized location, typically utilizing nearby farm fields. 

Mechanical removal can be costly, it will be used to supplement chemical treatment and when immediate 
removal of weeds is required. Mechanical removal will primarily be utilized to remove dense mats of 
spongeplant in locations where chemical treatment must be avoided, such as sites with many valley 
elderberry shrubs along the shoreline. SCP environmental scientists will consult the Interagency Ecology 
Program (IEP) database and survey mechanical removal sites immediately prior to weed removal to 
ensure that no listed species are present. If listed species are thought to be present, mechanical removal 
operations at that site will be postponed. DBW recently utilized mechanical equipment to remove water 
hyacinth from selected locations in the Delta. 

The SCP will implement an operation protocol similar to the protocol for chemical treatment prior to 
conducting mechanical removal. SCP environmental scientists will check IEP monitoring data to help 
ensure that listed species are not present at the removal site. In addition, the equipment operator will utilize 
the same Environmental Checklist to evaluate presence of listed species or sensitive habitats. If listed 
species or sensitive habitats are present, the operator will not conduct mechanical removal at that site.  

3. SCP Environmental Monitoring 
The SCP will conduct extensive monitoring for the program. The SCP will be responsible for collecting 
water quality monitoring data, as well as collecting water samples for chemical residue testing.  

Based on NPDES permit requirements, SCP will follow a monitoring protocol. This protocol has historically 
fulfilled requirements of the Regional Water Quality Control Board, NMFS, and USFWS. At each monitoring 
site, SCP’s environmental scientists will take samples immediately pre-application (upstream and adjacent 
to the spongeplant mat), and immediately post-application (downstream of the treatment area). SCP 
environmental scientists will also take samples one week following treatment (upstream, adjacent to, and 
downstream of the treatment area). At each sampling event, environmental scientists will take samples from 
the following six locations, illustrated in Figure 2-4, on the next page: 

 1A – Pre-treatment, in site 
 1C – Pre-treatment, control 
 2B – Immediately post-treatment, downstream 
 3A – Within 7 days, in site 
 3B – Within 7 days, downstream 
 3C – Within 7 days, control. 

The SCP will select monitoring sites that reflect a mix of water types (tidal, riverine, and tidal dead-end), 
herbicides, and different habitat types.  

At each monitoring site, SCP environmental scientists will monitor dissolved oxygen, turbidity, pH, and 
several other water quality measures. SCP environmental scientists will collect water in bottles, packed in 
ice, and submit them to a Certified Analytical Laboratory to measure chemical residue levels.  
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Figure 2-4  
SCP Monitor Sites 
 

 

 

 

 

 

 

 

 

 

 

 

 

Coordination between treatment crews and monitoring 
crews will be very structured. Treatment and 
monitoring plans will be established in advance.  
Before any treatment or monitoring, crews will confer 
to make sure both crews know what sites will be 
treated and monitored on that day. The treatment crew 
will stand by until the monitoring crew completes the 
pre-treatment sampling, at which time the monitoring 
crew will give the treatment crew the “all clear” to  
begin treatment. The treatment crew will contact the 
monitoring crew as soon as treatment is complete  
so post-treatment monitoring can begin as required. 
Treatment and monitoring crews will be in separate 
vessels. Monitoring vessels will not carry herbicide  
to minimize any contamination that might occur.  

SCP treatment crews will conduct daily monitoring, in 
addition to the extensive monitoring to be conducted 
by SCP environmental scientists. Treatment crews 
will monitor and report pre- and post-treatment 
dissolved oxygen, wind speed, temperature, acres 
treated, quantity of herbicide and adjuvant, presence 
of elderberry shrubs or other species of concern, and 
coordinates of treatment location. Table 2-4, on the 
next page, lists monitoring requirements for SCP 
environmental scientists and SCP treatment crews. 

 

 

Photo: Example monitoring (WHCP). 
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Table 2-4 
SCP Environmental Monitoring Requirements 

Treatment Crews (for each site treated) Environmental Scientists (for each sample event) 

1. Water temperature (ºC) 
2. Dissolved oxygen (DO, mg/L or parts per million (ppm)) 
3. Wind speed (mph) 
4. Coordinates of treatment location 
5. Presence of elderberry shrubs 
6. Presence of species of concern 
7. Acres treated 
8. Quantity of herbicide and adjuvants 

1. Water temperature (ºC) 
2. Dissolved oxygen (DO, mg/L or ppm) 
3. Turbidity (NTU) 
4. pH 
5. Salinity (ppt) 
6. Specific conductance (mS/cm) 
7. Water depth (feet) 
8. Tide cycle 
9. Water samples (pre-treatment, post-treatment, control; 

submitted to a Certified Analytical Laboratory) 
 

Table 2-5 
General Permit Receiving Water Limits or  
Monitoring Triggers for SCP Herbicides 

Herbicide Active Ingredient Maximum Limitation 

2,4-D 70 ppb 

Glyphosate 700 ppb 

Penoxsulam None* 

Imazamox None* 

Diquat 20 ppb 

* There are currently no maximum limitations; users will collect  
data to determine the need for monitoring triggers. 

 

 

The State Water Quality Control Board updated the NPDES General Permit, effective December 2013, 
revising the monitoring approach. A copy of the NPDES General Permit is provided in Volume II of this 
Final PEIR. The updated permit maintains a similar monitoring protocol as described in Figure 2-3. 
However, the new General Permit requires a sampling frequency of six application events per year for 
each environmental setting (flowing water and non-flowing water), per herbicide. Glyphosate will require 
sampling for only one application event per year, based on the low herbicide levels found in prior year 
sampling. Once the SCP has provided the SWRCB with results from six consecutive application events 
showing concentrations that are less than the receiving water limitation/trigger for an active ingredient in  
a specific environmental setting, SCP sampling may be reduced to a minimum of one application event  
per year for that active ingredient in that environmental setting. Table 2-5, above, provides the receiving 
water limits, where appropriate, for the five SCP herbicides. In November 2013, DBW updated the Aquatic 
Pesticide Application Plan for the WHCP and SCP to reflect the new monitoring requirements.  
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Exhibit 3-3a  
Valley Elderberry Shrub 
Locations and Giant Garter 
Snake Habitat Valuation – 
Northern Sites 
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NPS 2.3 
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Beneficial Impact

Removal of  
spongeplant through
SCP efforts could 
improve Delta water
quality so that 
measurements are 
more closely aligned
with standards (e.g. 
increased dissolved
oxygen, and reduce
fragments). The SC
will also improve  
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of Delta waterways
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