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TURLOCK IRRIGATION DISTRICT =3 - Banlsis.g=m
333 EAST CANAL DRIVE a0
POST OFFICE BOX 949
TURLOCK, CALIFORNIA g5381

[(209) 883-8300

May 22, 2006

Ms. Erin Mustain
Division of Water Quality
1001 I Street, 15th Floor
Sacramento, CA 95814

Dear Ms. Mustain,

RE:  Submittal of Supplemental Environmental Impact Report Documentation for the Turlock

Trrigation District’s Aquatic Pesticide Application Program (Water Quality Order No.
2004-0009-DWQ)

- As previously discussed both via telephone and email, the Turlock Irrigation District has
completed the CEQA process for its Aquatic Pesticide Application Program. On January 3, 2006
the Turlock Irrigation District Board of Directors certified the Revised Final Focused
Environmental Impact Report and approved the Project. Following that action, the Turlock
Trrigation District submitted a request to the court to discharge the Modified Writ. A copy of the
court proceedings related to the CEQA process was forwarded to you via email on May 3, 2006.
A copy of the Judgment was sent via email earlier today.

As per your request, please find attached a copy of the Draft Focused Environmental Impact
Report, and the Revised Final Focused Environmental Impact Report for your records. -

Should you have any questions, please do not hesitate to contact me at (209) 883-8428.

Sincerely,

N
' ‘
BPebra C ersbach, P.E.

Water Planning Department Manager
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SECTIBNONE Introduction
On Decembex:-Q,__ 2005, TID published a Fingj EIR that containe_d the comments ang

in Deltakeeper v. T, urlock Irrigation District (Sacramento County Sup. Court N; 0. 04CS00222)
(November 24, 2004). This document reviseg that Final EIR. The Revised Final E[R mcludes
all of the information provided in the Finga] EIR, responses to the comments provided by the San
Joaquin Raptor Rescue Center and Protect Our Water, and copies of the written comments
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Debra Liebersbach . E _ _ {Wd} 4\9‘6 Vi

Turlock Irrigation District o : \\\ & W "DW

333 E. Canal Drive o Ab¥

PO Box Box 949 ' . '

Turlock, CA 95381-0949

Re:  Draft Focused EIR, Aquatic Pesticide Application Program for
Unlined and Partially Lined Canals

Dear Ms Libersbach:

: On behalf of San Francisco Baykeeper and its Deltakeeper Chapter

(“De]takeeper”), we submit thege comments to the Turlock Irrigation District (“District”) on the

- September 2005 Drafi Focused EIR (“DEIR”) for itg Aquatic Pesticides Program “Program™).

. The District has prepared this DEIR in an attempt to comply with the court ruling setting aside its

- January 30, 2004 approval of the Program on the basis of a negative declartion, However, after
careful review of the DEIR, we have determined that the DEIR fails to address most of the
defects contained jp the initial study and negative declaration (“IS/ND”).! The DEIR fails to
adequately analyze and mitigate numerous potentially significant impacts, and therefore fails to
comply with the requirements of the California Environments) Quality Act (“CEQA™), Public
Resources Code § 21000 et 5¢q., and the CEQA Guidelines, California Code of Regulations, title

14, § 15000 et seq.) (“CEQA Guidelines”), o | ]







© IL  The District’

Debra Liebersbach
November 7, 2005
Page 2

L The District Failed to Give Adeqilate Opportunity to Comment on the DEIR.

CEQA provides that the minimum notice period for a DEIR submitted to the State

should be at least 45 days. Pub. Res. § 21091 (a). The District initially released
the DEIR for public review on September 22, 2005 and indicated that the public comment period
would close on November 5, 2005. Not only is November 5th a Saturday, and therefore an
unlawful deadline for submitting comments, it is also only the 44th day of the lawful review
period. Code of Civil Procedure § 12. The public comment period on the DEIR cannot close
before November 7, 2005.

Moreover, pursuant to Galante Vineyards v. Monterey Peninsula Water

- Management District, 57 Cal. App. 4th 13 ( 1997}, and Public Resources Code section 21177,
the District must accept comments on the DEIR up until the close of the public hearing on the
Pesticide Program. Therefore, Deltakeeper reserves the right to submit further comments on the
adequacy of the DEIR.

s Environméntal Review of the Proposed Project Fails to Comply With
CEQA. .

A, The District Improperly Limited its Analysis to Groundwater Impacts.

. The District improperly limited the scope of its EIR to the impact of acrolein
applications to unlined canals on groundwater, apparently because it believes that the
groundwater analysis is a}f that is required of it as a result of the court’s ruling in Deitakeeper et

al. v. Turlock Frrigation Dist.. et al., Sacramento County Superior Court No, 04CS00222). To the
contrary, the court rejected the District’s request to limit the remedy for its CEQA violation to

B. The DEIR’s Project Description and Discussion of the Environmental Setting -
Is Inadequate And Fails to Include Information Necessary to Analyze the
Project’s Significant Impacts.







Debra Liebersbach
November 7, 2005
Page 3

“truncated project concept™ violates CEQA and mandates the conclusion that the lead agency did

not proceed in a manner required by law. San Joaquin Raptor, 27 Cal. App.4th at 730,
Furthermore, “faln accurate project description is necessary for an intelligent evaluation of the

The District’s own consultants performed a “Canal Reconnaissance Survey” and
determined that the canals contain commop pondweed and California arrowhead. DEIR, App. C
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(family Potamogetonaceae) (DEIR 2-5) - itself provides biological valye, According to the U S,
Army Corps of Engineers, Pondweed “provides benefits by providing shelter and structure for
fish and is a food source for a variety of waterfow! and shorebirds, which can provide habitat for
fish.” Exhibit 1. '

of the United States and of the state, Headwaters, Inc. v. Talent hrrigation District, 243 F.3d 52¢
(Sth-Cir. 2001). Under the “tributary rule,” beneficial usges that apply to water bodies that are
specifically identified in the Water Quality Control Plan (“Basin Plan™) for the region also apply

habitat, the project’s proposed pesticide application on canal waters directly impacts the viability
of these uses. In addition, beneficig] uses always include “existing uses” of the water body. 40
C.F.R. §§ 131 3(e), 131.1 O(g-h). Irrigation canals are often used for fishing and Swimming,
regardless of whether or not the District discourages such uses. All of these beneficial uses must
be protected. The DEIR fails to acknowledge such beneficial uses and therefore fails to evaluate
the impacts of the project on the beneficial uses of the canals.

? Email correspondence between District staff and consultants in Tesponse to comments
on the District’s initia] study and negative declaration were mcluded in the administrative record
for the IS/ND, and must also be included in the record for the FIR.
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C. ' TheDEIR Fails to Adequately Analyze Numerous Significant Environmental
Impacts.

1. The District Must Analyze the Substantial Adverse Impacts of
Pesticides on Species and Habitat that are Present jn the Irrigation
Canals.

a. Impacts of Acrolein,

also demonstrates the potential harm to species and habitat that may be present in the irrigation
canals when pesticides are applied.
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November 7, 2005
Page 6
* non-target organisms, provided that this impact is considered by the OPP o be of
acceptable significance, . .

uses of the waterbody receiving the pesticide application and other waterbodies connected
1o this water body." S

for Discharge of Aquatic Pesticides for Aquatic Weed Contro] in Irrigation Systems, Drinking
Water Canals, and Surface Water Impoundments that are Waters of the United States," submitted
to CA State Water Resource Control Board, by G. Fred Lee & Associates EJ Macero, CA
Decem‘u:er (2003) (hereinafier “Lee 2003") (submitted with SMW’s 1/21/04 comments on the

). ' '

at very low levels. The Initial Study conceded that the proposed application of aquatic pesticides
could cause potentiaj adverse effects to nine different special-status Species, including “loss of

The District proposes several best management practices (“BMPs”) associated
with acrolein applications. DEIR at 2-8. Only one of these addresses impacts to biqlogical
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resources within the canals: annyal training of District personnel in identifying special-status
species. Id, Although this BMPp requires pesticide applicators to document any such species
found, they are not required to proactively survey the treated facilities for Special-status species,
Moreover, even if species are documented, the BMp only requires that pesticide applications be
postponed unti] impacts are evaluated. Id, It does not require that any measures be taken to
ensure that Special-status species are not harmed by the pesticides. This BMP ig facially
inadequate to protect species within and near the canalg. '

b. Impacts of Glyphosate/Surfactan ts.

Because the DEIR does not acknowledge the District’s use of glyphosate, it also
fails to discuss the pesticide’s significant impacts, Glyphosate and its associated surfactant (in
the case of Roundup, the surfactant is POEA) can have lethal and sublethal effects on aquatic and
terrestrial species.* Ag detailed in the attached scientific articles by Dr. Rick A. Reyla,

2. The DEIR Fails ¢ Analyze the Project’s Significant Impacts to the
Natural Waterways Receiving Treated Water.

The DEIR indicates that the irrigation canals drain into the Merced, Tuolumne,
and San Joaguin Rivers. DEIR at 2-2. The DEIR fails altogether to analyze the Program’s
impacts to these rivers and the aquatic species within them. The DEIR does, however, list
several BMPs apparently designed to mitigate such Impacts. DEIR at 2-8. In the case of
acrolein, these BMPs include: (1) closing gates at refease locations prior to treatment; (2) making
arrangements to “irrigate out the treated water”; and (3) conducting the “Magnacide H Baker

incidence of non-Hodgkin’s Lymphoma and miscarriages. See Exhibit 5. The DEIR fails to
analyze any human health effects of its pesticide use,
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must establish a monitoring program to Systematically and frequently test its gates for leaks.
Stmply stating that it wil] “verify that gates [are]. . . not leaking prior to treatment” does not
ensure adequate and enforceable monitoring.

Second, the DEIR indicates that water might be “irrigated out” before gates are
opened. This does not protect natural rivers and creeks because there is no guarantee that ajl
water will be irrigated out of the System. Moreover, water contaminated with Magnacide H will
contaminate soils, which in turn can lead to further water contamination due to storm water or

irrigation water runoff, See Exhibit 1 to 1/21/04 comments of SMW,

The District has also apparently removed the BMP requiring it to hold acrolejn-
treated water for 6 days prior to releasing it. Although Deltakeeper does not believe that 6 days

- App. E (8/4/05 letter from NOAA)), the elimination of this measure altogether without additional
analysis is completely inappropriate. Napa Citizens for Honest Gov’t v. Napa County Bd. of
Supervisors, 91 Cal. App. 4th 342, 358.350 (2001); Lincoln Place Tenants Ass'n v. City of Los
Angeles, 130 Cal. App. 4th 1491, 1509 (2005). The removal of this mitigation must be
accompanied by a determination in the EIR, based on substantial evidence, that the measure js
infeasible.* Lincoln Place, 130 Cal. App.4th at 1509,
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3. The DEIR Fails ¢o Adéquately Analyze Cumulative Impacts.

reaSonably foreseeable probable future projects,” CEQA Guidelines § 15355(b); see also Pub.
Res. Code § 21083(b); CEQA Guidelines §§ 15021(a)(2), 15 130(a), 15358. The discussion of
cumulative impacts must “reflect the severity of the impacts angd the likelihood of their _

Occurrence” (CEQA Guidelines § 15130(b)), and must document its analysis with references to

specific scientific and empirical evidence, Mountain Lion Coalition v, California Fish & Game
Comm'n, 214 Cal.App.3d 1043, 1047, 1052 (1939,

: The DEIR provides only the most perfunctory discussion of cumulative impacts
and fails to address the full impacts of both the proposed project and other Projects in the
vicinity., Among other deficiencies, the DEIR fails to address the historica] impacts of pesticide
spraying on the irrigation canals, the natural waters that it will impact, and the biological
resources that currently rely or historicaily relied on the irrigation canals, With the €xeception of
its cursory discussion of cumulative impacts to groundwater, the DEJR also fails to provide any
evidence about the combined effect of Spraying planned not Just by the Turlock Irrigation District
and those listed in the cumulativeg analysis, but also any other irrigation and flood control
districts that are currently seeking Planning pesticide programs in the San Joaquin Valley,

D.  The DEIR Does Not Contain a Mitigation Monitoring Program,

Resources Code § 21081.6. The purpose of mitigation monitoring is to “ensyre compliance
during project implementation.” Id. The DEIR did not contain a description of the mitigation
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November 7, 2005
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CONCLUSION

As detai’led aboire, the DEIR fails to comply with CEQA ’s most fundamenta)
requirements for the disclosure and mitigat; igni

gnificant impacts of the Pesticide

Jenny K. Harbine

Sejal Choksi, San Frahcisco Baykeeper
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Response to Shute, Mihaly & Weinberger Letter on Aquatic Pesticide Application Program
Draft EIR dated November 7, 2005

1. Onbehalf of San Francisco Baykeeper and jtg Deltakeeper Chapter (“Deltakeeper”), we
submit these comments to the Turlock Irrigation District (“Dlsmct”) on the September

Environmenta] Quality Act (“CEQA™), Public Resources Code § 21000 et $eq., and the
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SECTIONTW O Response to Comments
of the lawfy] review period. Code of Civil Procedure § 12. The public Ccomment period on

the DEIR cannot close before November 7, 2005,

4. Moreover, Pursuant to Galante Vineyards v. Monterey Peninsula Water Management
District, 57 Cal. App. 4™ 13 (1997), and Publjc Resources Code section 21177, the

District myst accept comments on the DEIR up unti] the close of the public hearing on
the Pesticide Program, Therefore, Deltakeeper feserves the right to submit further
comments on the adequacy of the DEIR.

County Sup. (Court No. O4C800222) (November 24, 2004).
As the text of the Draft EIR states, TID prepared the EIR to respond to the Trial Courts ruling

on the Negative Declaration adopted by the District for the Aquatic Pesticide Application
Program on January 30, 2004. The Court’s ruling on the petition for writ of mandate concluded
m X.’\X_ENV\TURLOCK ID\GRIFF ITHEMASUDA WOZ\EIR\ENVIRON’MENTAL DOCUMENT\FEIR\REVISED FEIR FORMATTED 122205.DOC\9-DEC-05\\ 2-2

SN e s







Pit Reservoir. TID has ceased application of copper to French Pit Reservoir, TID will not
T€sume such treatment unless the District conducts an environmentaj analysis in accordance with
CEQA Iequirements.

The Draft EIR does analyze the first impact: Impacts to groundwater from the application of
acrolein to unlined or partially lined canas, That is the specific issue the Tria] Court directed
TID to consider in an EIR.

contentions and find them to be withoyy merit. . .. Section 21005, subdivision (c)
does not require us to lengthen this opinion by addressing in detaj] why we reject

taken an action without compliance with [CEQA), shalj Specifically address each

of the alleged grounds for noncompliance,
Um X:\X__ENV\TURLOCK DAGRIFFIT] HEMASUDA WOZ\EIR\ENVERONMENTAL DOCUMENT\FEIR\REVISED FEIR FORMATTED 122205.DOC\9—DEC—05\\ 2 —3
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SECTIONTW O ___Response to Gomments
other Tespects, the use of 3 “truncated project concept” violates CEQA and mandates the

conclusion that the lead agency did not proceed in 4 manner required by law. San J 0aquin
th “ . e

Raptor, 27 Cal. App. 4% at 730, F urthermore, [a]n accurate project description ig

necessary for an intelligent evaluation of the potential environmenta effects of a

proposed activity.” Id at 730 [citation omitted]. The DEIR Project description does not

provide sufficient information to ajlow for an evaluation of the project’s €nvironmenta}

impacts,







Comment, no firther Tesponse is required,

9. The Invalidated IS/ND identified nine special statys species that may be affected by
applications of pesticides to TID’g canals, including the snowy egret, tri-colored
blackbird, Swainson’s hawk, the giant garter snake, the northwesterp pond turtle,
Sanford’s arroWhead, the slender-leaved pondweed, Kern brook la.mprey, San J oaquin
roach, and the hardhead, The DEIR, by contrast, nowhere identifies or analyzes IMpacts
to these species. Instead, the DEIR concludes withoyt analysis that the Program will have
no impact on wildlife because the unlined ang partially lined canals purportedly have no

impact on biological Tesources in the cangls from acrolein treatment, Accordingly, the District

Although TID need not reconsider 1ssues other than those identified in the Court’s Ruling on
Submitted Matter, the District provides the following information in Tesponse to this comment.
For clarification, the Snowy egret and Swainson’s hawk are not special statug species that would
be expected to occupy TID’s unlined and partially lined canals. (Draft EIR; Appendix A,

DOCUMENT\FE!R\REVISED FEIR FORMATTED 122205.00C19-DEC.081; 2-6
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SECTIONTW O . Resnonse 1o Comments
constructed in uplands, They are desi gned, operated, and maintained to defjver water

Seasonally for irri 8ation of agricultural land. They are not Operated and maintajned to
provide wildlife habitat.”

As discussed in Appendix C of the Draft EIR, a biological ficld Te€connaissance below Turlock
Lake determined that TID’s unlined and partially lined canals do not provide suitabe habitat to

analysis and data confirms the conclusion set forth in the Negative Declaration,

10. The District’s OWn consultants performed a “Canal Reconnaissance Survey” and
determined that the canals contain common pondweed and California arrowhead. DEJR,
App. Cat 2. Op this basis, the consultant further conchluded that the canals couid support
slender-leaved pondweed and Sanford’s arrowhead. Id. Indeed, the entire pPurpose of the
aquatic pesticide brogram is to kil plants, so it ig simply llogical to conclude that no

Response: The comment states the Draft EIR should be revised to addregg the potentia] impacts
of the Aquatic Pesticide Application Program on slender-leaved pondweed and Sanford’s
arrowhead, '

The Trial Court’s ruling did not direct TID to Prepare an EIR to address the project’s impact on
- biological Tesources in the District’s unlined and partially lined canals. The Draft EIR focused on
 the specific issueg identified by the Trial Court. For further nformation on the scope of the
- analysis in the Draft EIR, piease see Tesponse to Shute, Mihaly & Weinberger comment 5 abgve,

Submitted Matter, the District provides the following information in response to this comment,
; As stated in Appendix C to the Draft EIR (page 3), slender-leaved pondweed angd Sanford’s
[ arrowhead were pot found in TID’g unlined and partially-lined canalg during a biological survey
of these cana]s below Turlock Lake. This nformation and data confirms the conclusion in the

vegetation mhibits the movement of water thyg interfering with TID’s principal mission of
delivering irrigation water in a timely ang water-effici iti







District to conduct Surveys to determine the presence or absence of riparian habitas and
sensitive species, including figh, -

Response: Th comment states the Draft EIR should
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Survey are provided in Appendix C of the Draft EIR. The fish species identified by the

Commenter were not observed during this survey,

The commenter states the Trial Court found the water conveyance systems Imay contan native
fish species. This find out of context. The Tri] Court’s reference to native fish

ing is quoted
Species addressed that portion of the Distric’s Program involving COPper treatment of French Pit

Application Program.

12. Moreover, the plant species that the Program ig designed to eliminate - Pondweed
(family Pommogetonaceae) (DEIR 2-5) — itself provides biological valye. According to
the U.S. Army Corps of Engineers, Pondweed “provides benefits by providing shelter
and structure for figh and is a food source fora variety of waterfow] and shorebirds,
which provide habitat for fish.” Exhibit 1.

Mihaly & Weinberger comment 10 above,

The Trial Court’s ruling did not direct TID to prepare an EIR to address the project’s impact on
common pondweed, The Draft EIR focused on the speci [ i i

- For finrther information on the Scope of the analysis i, the Draft EIR, please see response to

- Shute, Mihaly & Weinberger comment 5 ahove,
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Wwater-efficient delivery of irrigation water. The presence of plants nhibits the movement of

~ Response: The comment states the Drafy EIR should be revised to set forth the beneficia) uses
~ of water in the canal, and to analyze the Project’s impacts on those beneficia] uses.
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dramatic exceedence
al harm to Species and habitat that






mpacts to non-target org.
€ of acceptable significance.

anisms, provided that







with SMW’g 1/21/04 comments on the IS/ND :
Response; The comment states the Draft EIR should analyze the Impacts of acrolein on aguatic

- The District hag considered the project’s potential to have an adverse impact on aquatic
- Iesources. The Negative Declaration adopted by the District analyzed the botential to cayge such
- Impacts, The Negative Declaration concluded the project would have a Iess-than-signiﬁcant

Although the Draft EIR need not reconsider potential impacts other than thoge identified in the
Court’s Ruling on Submitted Matter, the District provides the following information in response
to this comment.
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report.” ([Pub. Resources Code ]}, § 21 100, subd. (c); see also [CEQA] Guidelines, § 15128y
116 Cal.

[
( App. at Pp. 1108-1109; gee also Communities Jor a Better Environmen, supra, 103
Cal. App[.4™at p_ | 14)

District’s significance thresholds for aquatic resources are based on Appendix G to the State
CEQA Guidelines, Among other things, the significance thresholds consider whether the project
would “fh]ave a substantial adverse effect, cither directly or through habitat modification,” o
Special-statyg species, “[hjave a substantial adverse effect on any riparian habitat or other
$ensitive natura] community,” or “[ v]iolate any water quality standards or Wwaste discharge

- requirements.” (Negative DecIaration, Pp. 34, 43)

instructions in the application of acrolein. (Draft EIR, p. 2-4.) The BMPps incorporated into the
project also require the District to follow Iabel instructions. (Drafi EIR, p. 2-7)

- address, among other things, the potential effects of the pesticide on the environment.

-Compliance with these requirements constitutes substantig] evidence that adverse impacts wilf
not occur with respect to such use. (See Ebberts Pass Foregy Waich v, Department of Forestry
and Fire Protection (2004) 123 Cal. App 4™ 1331))

TID’s unlined and Partiaily lined canajs do not provide suitable habitat to sustain the tricolored
blackbird, western pond turtle, giant garter snake, Kerp brook lamprey, San 7, 0aquin roach, and
hardhead, (See Appendix ¢ of Draft EIR; see aiso Draft FIR, Appendix A, Negative Declaration,
PP. 22-24.) Tricolored blackbirds ang giant garter snakeg rely upon dense Cattails and tules for







TID’s unlined ang partially lined canals are man-made structures bujlt i upland soils. The
aquatic habitat that jg Present is only there because TID Operates and maintains the canals on a
continuous basis, If TID were to cease delivering nIrigation wate







and 11 above,

18. The District PTOpOses several best management practices ( “BMPS”) associated with
acrolein applications, DEIR at 2-8. Only one of these addresses Impacts to biologica]
resources within the canals: annya] training of District personnel in identifying Special-

Proposed treatment area, application of acrolein would pe Postponed untit potenia] impacts to

. the threatened and endangered species are evaluated by TID, That evaluation would include

- Consultation with the 17 g Fish and Wildlige Service (USFWS) and California Department of

- Fish and Game (CDF G)ifa California-listed Species is involved. In the event that the evaluation
- concludes that the appiicatiog of acrolein could result in a take, TID would seek a permyit for that
 take from the USFWS and CDFG (if appropriate) before treating the capaj section in question.

f Available information mdicates that Special-statug species are pot bresent in the canalg, The BMP
- cited by the commenter is a meang of providing further assurance that significant Impacts to
Special-statys species will not occur.

A. Reyla, surfactants are lethal to amphibians, even when used in accordance with label
mstructions. See Fxhibit 3, Glyphosate~containing herbicides may also cause genetic

damage in fish Exhibit 4 at 14; see also Exhibit 5.

Further, the pPurpose of the District’s glyphosate applications j







Response: The comment states the Draft EIR should be Tevised to address the Project’s impacts
to water quality in the Merced, Tuqurnne, and San Joaquin rivers, The comment also states that

~evidence suggests that Proposed BMPs are not adequate to prevent adverse impacts to these
rivers.

Impact on the water quality of these rivers. The Draft EIR focused on the specific issueg
identified by the Tria) Court. For further information on the scope of the analysis in the Draft

Impaired Water Bodies and Listed Pollutants
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Tuolumne River from Don
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Harding Drajin
ter Act Section 303(d) Iist of water quality

. Water quality sampling is performed by TID in accordance with the Statewide General NPDES

. Permit, Evaluation of the information obtained through the monitoring program, including

' sampling and analysis, indicates that TID has not discharged acrolein to the Merced, Tuolumne,
- Or San Joaquin rivers,

_ tions for the application of Magnacide g state: “Water treated with Magnacide H

-~ herbicide mugt be used for irrigation of fields, either Crop bearing, fallow Or pasture, where the

 treated water remains on the field OR held for 6 days before being released into fish bearing

- Waters or where it will drajp mnto them,” (See Appendix D of Draft EIR.) TID conducts jts
pesticide application Program so that a}] of the water containing Magnacide H ig irrigated out to
farm fields.
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21. First, as noted by the Nationa] Oceanic and Atmospheric Administration ("NOAA™) in its
connents on the

IS/ND, “the control structures on the irrigation channels are not water
tight and that there is the potential for some treated water to pass over or through the
Irrigation system » Exhibit 6 (letter from NOAA on IS/ND). Additiona] evidence
submitted with oy J anuary 21, 2004 comments on the IS/ND, which the District has jn
its Possession, demonstrate that similar gates ip other irrigation Systems have been known
to leak. The District must establish a monitoring program to Systematically and
frequently test jts gates for leaks. Simply stating that it wi]] “verify that gates [are] ... not
leaking prior to treatment” does not ensure adequate and enforceable monitoring.

. treated water into receiving waters by holding that treated water in the District’s canals for six
- days. This is not how TID prevents the discharge of acrolein-treated water. Treated water ig
- Irrigated out to farm fields as discussed jn Section 2.4.2 of the Draft EIR and above in the

(See Draft EIR, Appendix A.} The Trial Court did not find that the record contained a “fajr
argument” with respect to this issue. Accordingly, the District neeq not reconsider this jssye m
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His inigated out to farm fields,

Studies have shown that acrolein applied to farm fieids degrades too quickly to cange
contamination of receiving waters from storm water Or irrigation numoff. Laboratory and field
studies have showp that major factors detennining the speed at which acrolein degrades in water
are pH, temperature, ang TIDS. As thege three factors Increase, acrolein degrades faster (Baker
Petrolite Corporation, 2004, Magnacide H Herbicide: Summary of Environmenta] Impact on
Grotmdwater, Nordone, AJ,TA. Dotson, M.F. Kovacs, R. Doane, and R.C. Biever, 1998, The
Metabolism of [ 14{3] Acrolein (Magnacide i Herbicide): Nature and Magnitude of Residues in
Freshwater Fisph and Shelifish [Environ. Toxicol, Chem, 17: 276-281], and Smith, AM., ] Moa,
R. Doane, and M. Kovacs, 1995, Metabolic Fate of | 14C‘] Acrolein under Aerobic and Anaerobic
Aquatic Conditions [J. Agric. Food Chem. 43: 2497—2503.Sm1'th et al. 1995)). For €xample, the
hydration half.1ife of acrolein ynder laboratory conditions wag Teported as 3.5 days at pPHS, 1.5
days at pH 7, and 4 hours at pH 19 (Baker Petrolite Coxporation, 2004, Magnacide g Herbicide:

A monitoring study was conducted in Kerp County, California to Mmeasure the dissipation of
acrolein acrosg fields Irmigated with treated water (Baker Petroljte Corporation, 2004, Magnacide
H Herbicide: Summary of Environmentaj Impact on Groundwater). Both flood ang furrow

from an initjg] value of 10,9 ppm to non-detectable (<10 ppb) at 600 feet down the furrow. In a
flood irrigated field, the acroleip concentration dropped from the Initial Concentration of 4.2 ppm
to non-detectabe (<10 PPb) at 400 feet down the field.







130 Cal. App. 4™ 4t 1500,

The BMPs evaluated in the Draft EIR include a requirement to: “Follow aj pesticide labe]
Instructions” (Draft EIR page 2-7). The label for Magnacide states: “Water treated with
MAGNACIDE Herbicide must be used for irrigation of fields, either crop bearing, fallow or
pasture, where the treated water Temains on the field OR held for 6 days before being released
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SECTIONTW O o Resnonse to Comments

streams well beyond it application window. Exhibit 4 at 13, The DEIR must study this
potentially significant impact,

Response: TIp has ceased the use of glyphosate as an aquatic pesticide. TID will not resume
the use of glyphosate for aquatic weed contro] unless it conducts an environmental review of
such treatment i accordance with CEQA Tequirements. Because glyphosate is not part of TID’g
Aquatic Pesticide Application Program, it is not addressed in the EIR. Please see response to
Shute, Mihaly & Weinberger Comments 7 and 19,

26. CEQA requires a discussjop of the environmental impacts, both direct and Indirect, of the
at;

As described in section 5 of the Drafi EIR (page 5-1) and the Tesponse to Shute, Mihaly &
Weinberger comment 22, laboratory anqg field studies show that acrolein degrades to levels that
are less than detectable within a matter of hours after they are Irrigated out to farm fields.
Acrolein was found to be non-detectab]e In treated water that had traveled only 600 feet down

the firrrow in a monitoring study conducted ip Kern County, California (Baker Petrolite
-m:\X_ENV\TURLOCK ID\GRIFF!TH&MASUDA WOZ\EIR\ENVIRONMENTAL DOCUMENT\FEIR\REVISED FEIR FORMATTED 122205.DOC\9-DEC-05\\ 2-22
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SECTIONTV/ O Response to Comments

Groundwater). Because acrolein degrades so quickly in the environment, its yge by TID in
combination with its use by other irrigation districts in the Sap J oaquin River drainage would not
have a cumulative impact on receiving water quality.

As described in the response to Shute, Mihaly & Weinberger comment 15, TIDs unlined and
partially lined canals are operated and maintained to deliver irrigation water on a seasonal basis;
therefore, they do not SUpport mature, complex plant and animaf communities. The canals are
intennittently dry for up to severaj months every year and vegetation is regularly and
Systematically removed. Vegetation would continue to be removed from the unlined ang partially

plant, fish, or wildlife populations in the project area.

TID’s canals are man-made structureg €xcavated in uplands. If they ceased to pe used, they
would revert to upland habitat. They have always been operated and maintained to deliver

1rrigation water, Therefore, the canals do not provide habitat necessary for the Mmaintenance of
regional populations of any plant, wildlife, or fish species,

Response: The Negative Declaration adopted by the District and the Tesponse to comments o

- the Negative Declaration addressed this issye and concluded the project would have a less-than-
* significant cumulative impact on biological Tesources. The Draft EIR mncluded the Negative

- Declaration and Tesponses to comments on the Negative Declaration, (See Draft EIR, Appendix

water quality and biological Tesources was found to be Iess-than-signiﬁcant. TID does not allow
acrolein to be discharged down-cang] into the San J oaquin River. All treated water is irrigated
out into farm fields, ag required by labe] instructions. As discussed in section 5.0 of the Draft

PP , ! .
Ver. \

pesticide contamination m the San Joaquin River.

ms:\X_ENV\TURLOCK ID\GRIFF; TTHEMASUDA WOZ\E?R\ENV!RONMENTAL DOCUMENT‘\FEIR\REVISED FEIR FORMATTED 122205.DOC\9-DEC-05‘\\ .2"23
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From: Steve Burke To: Depra Liebersbach . Date: 11,7 /05 Time: 2:08:4[‘ Page 1 of 35

Lydia Miller, President ' ' Steve Burle

San Joaquin Raptor Rescye Center Protect Qur Water (POW)
P.O. Box 778 3105 Yorkshire Lane
Merced, CA 95341 Modesto, CA 95350

209) 723-9283, Ph.&fax = 209) 523~1391, ph. & fax
raptorctr@bigval[ey.net sburkeS@sbc-glo bal.net

Debra C. Liebershach _ _ ' . November 7,2005
i : Turlock Irrigation District : o
l P.O. Box 949 . : Via facsimile and email
' Turlock, CA 95381 . .
- : Fax: (209) 6562180 L '
' : Email: dcliebersbach@ﬁd. org

Re: Dran Environmental Impact Report for Aquatic Pesticide Application Programs for
Unlined angd Partially Lined Canals, 7

Dear Ms. Lieber-sbach,

What remains unaddressed in this document is the fact that the TID canals are not mnaccessible
holding tanks, but water ways fully available ang highly impacting to both humans and wildlife,
They run through populated urbag areas. People do, and have for years, use the canals for fishing,
Swimming and other recreationa] useg, When the water containg acrolein, which completely

117072605 moN 14:48 [TX/RX NO 7825]) Hhoo1
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{From: Steve Burke To: Debra Liebersbach . Date: 11/7/05 Time; 2;08:45. Page 2 of 33

e T R

* Letter of January 16, 2003 to Rudy Schnagl, Regional Water Quality Control Board

We disagree with Table 3.1 (Special Status Species) because the biological surveys were
inadequate,

We also disagree with Table 6-1 (Beneficiaj Uses).

. ' ' Herbicides in the Control of Aquatic Weeds", by G. Fred Lee, PhD, PE, DEE angd Anne
i . hD. . .

_ _ ES 3: To focus the EIR solely on Magnacide-leach through unlined canals into groundwafer, while
' ignoring feach through farm fields is absurd. _

11707/2005 MoN 14: 438 {TX/RX No 7925) @ooz
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- From: Steve Burke To Debra Liebersbach ‘ Date: 11/7,/05 Time: 2:08:4‘. Page 3 of 39

solely on economic grounds. :
1-1 Line 12: Where is the evidence that "TID has safely applied aquatic pesticides . since 19759

either partially lined or unlined."

the majority of the land within TID service area is flood irrigated, what's the problem? (r.2-2)
What percent of TID users actually use sprinkler, drip and micro~im'gation systems? In other words,
What is the reg] benefit?
"More than 9¢ percent of the canals are concrete lined. Most of the land within TID is flood
irrigated, but the district also serves the needs of growers with drip angd micro irrigation Systems,"

: Www.tid.com, : ,
7?81 is is the focus of the focused EIR, why
' adjoining rivers, what Prevents it from seeping into them from riverside farms?

P.2-4: If all the Magnacide H is contained in water, all of which is delivered for irrigation, how
much of it flows out of “agricultura drains that flow Into rivers"? Are the crops irrigated by
Magnacide -laced canal water grown in asphalt, 5o that no pesticide €scapes into groundwater under
the fields?

P- 3-3: "The unlined and'partjaliy lined sections of the TID canal System do not constitute mmportant

' have a significant Impact on special status species,"” _
This is absurd reasoning in an effort to establish a categorical denial of the existence of naturaf
habitat. Dig wildlife petition TID to build a cana] System in its habitat? Because the canals are
' man-made and men do ot Operate them as wild]ife habitat, ergo they aren’t habitat? Would that
mean you were walking in a pasture, you wouldn't uge a cowtrail through a Pasture because it wag
_ Cow-made? Becauge they were designed for irrigation, not habitat, there i ng human responsibility
for the wildlifa that use them? Therefore, pesticide application would have no significant impact on
[ special status species? This is third-rate legal sophistry.
. 3-2 (line 20): Because application sites are away from population centers, "sensitive receptors wonld
not be exposed to substantia] concentrations of acrolejp, " This totally hegates the reality that TID)
canals, in addition to being wildlifs habitat, are humap habitat for swimmers, Evidently, becanse the

1170772005 Mon 14:48 [Tx/Rx NO 7825) Booa
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From: Steve Burke To: pepys Liebersbach . Date: 11/7/05 Time, 2:05:40. Page 4 of 39

Until 30 years 280, TID used means other than chemica] to control vegetation, TID's own history
refirtes this sophistry.

Magnacide. Based on this manufactyrer's study, the consultants conclude: "Therefore, it is unlikely
to be detectable within a few feat of the point where jt first enters the groundwater table. Because of

Why should the public or the court believe 2 manufacturer’s "study”’ uncorroborated by independent
research?

6-1: Reliance upon the Merced County Genera} Plan for any consistency of plan or policy is not

wise judicial or public policy. The county general plan is out of date, has beeny amended so many

times it no longer possesses any coherence, and hasg been the subject of a number of lawsuits in

recent vears,

There are no "Mandatory elements” of the Merced Generaj Plan because there Is no effective county _
monitoring or enforcement. The de facto policy in the county today is that if an amendment capnot ‘ !
be bought and defended in court, the general plan is just violated on 4 "catch me if You can" basig.

72({p. 7.1} Any supply of water into rapidty developing Stanislaus and Merced counties jg growth-
inducing. To argue that the Proposed project won induce growth because it "would not change the
use of TID's water from farmland ifrigation," beljes the underlying reality that agricultural jand js

| . ery . . ive.
' _ an cause damage to the structural ntegrity of the canalg --." Canal construction began jn 1887.

_ being converteg daily to urban yse in TID's district and that, like Modesto and Merced IDs, TID is
| deeply involved n urban water managerent planning at this moment, : o

{TX/RX Np 7925] Ifhooq
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From: Steve Burke To: Debra Liebersback . Date: 11/7/05 Time 2:08:4¢ . Page 5 of 39

e ¥ TS

Agricultvral and Food Chemistry cited in Section 2.4.3, which do not argue that Magnacide has a
half'life of between 5.5 angd 30 hours in water. The difference between 5.5 and 30 hours in 4 moving

MAGNACIDE 4 Aquatic Herbicide

Cohtrols Weeds and Algae in Canals and Reservoirs

When MAGNACIDE H Aquatic Herbicjde treatments contro] aquatic weeds and algae in irrigation
Systems, the intervals between filter system backwashing is lengthened, angd fouling of water
conserving irrigation Systems is reduced.

Active Ingredijent Biodegrades Quickly, Leaving No Residue

gives fast, predictable and measurable resuls, Acroletn is biodegradable, breaking down to carbon
dioxide and water., |t does not contain heavy metals and does not leave residues in crops, water or
soil. In addition, acrolein does not Jeach through soil jato ground water and does ot bioaccumulate
in animal tissye, :

Industry Standard for Product Stewardship

11/067/2005 MON 14:48
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From: Steve Burke To Debra Liebersbach . Bate: 11/7/05 Time: 2:08:40 . Page & of 35

Aquatic Herbicide program. During 40 years of marketing MAGNACIDE g Aquatic Herbicide,
Baker Petrolite has conducted comprehensive field and laboratory research dedicated to Mmaximizing

' Baker Petrolite sets the industry Standard for product stewardship with the MAGNACIDE g
' the benefits of this product,

Lydia Miiler ' Steve Burke

Central Valley Safe Environment Network
P.O. Box 64 . '
Merced CA 95347

cvsen@bigvaliey.net

Ce: Donald Mooney, Iaw Offices of Donald Mooney
William Hatch, Badlands Journal
Other interested parties

11/07/2005 Mon 14:43 {TX/RX No 7825] Hyops
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Bate. 117705 Time: 2:08:40. Page 7 of 39

We disagree with the Initial Study, the Environmental Checklist, and the related conclusions and
findings. The "fair argument» standard cannot pe met, under the CEQA statutes. An EIR is
requited. '

Thank you for your attention 1o this matter,

Sincerely, ,
Lydia Miller |  Steve Burke

Central Valley Safe Environment Network.
cvsen@bigvalley. pet

Randy Mager, Department of Water Resources
Bill Jennings, DeItaKeeper -
Ms. Sejal Choksi Esq., WaterKeepers

11/07/2005 NON 14; 44 {TX/RX Ne 7925] ooy
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SECTIONTW O Response to Commengs
Response to Comments from San Joaquin Raptor Rescue Center and Protect Our Water

3. What remaing unaddressed in thig document is the facq that the TID canals are not

- inaccessible holding tanks, but water ways fully avaijlable and highly impacting to both humang

- and wildlife. They run through Populated urban aresg. People do, and have for years, used the
canals for fishing, swimming and other recreational yseg. When the water contains acrolein,
which completely removes OXygen, it hag negative impacts to those people, Likewise, the
wildlife and vegetation which have this water resource, are Impacted. Those Iimpacts, both
proposed and historjcal, must be addresged. Without relevant analysis and review, this document
is inad-equate, incornplete, and failg woefully to satisfy the legal requirements of the California
Environmenta) Quality Act.

The Trial Court’s ruling did not direct TID to Prepare an EIR to address the project’s Impact on

the uses cited by the commen;. The Draft EIR focused on the specific issyes identified by the
Trial Court. For further information on the scope of the analysis in the Draft EIR, please sce

URS:\X 'ENV\TURLOCK ID\GRIFF ITHAMASUDA WOZ\E?R\ENVIRONMENTAL DOCUMEN'I‘\FE!R\REV!SED FEIR FORMATTED 122205.DDC\9-DEC-05‘\\ 2-25
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SECTIONT WO | Besnonse to Comments
The Negative Declaration adopted by TID analyzed the project’s potentia] Impacts on beneficial

uses of the canals, includmg the uses 1dentified by the Commenter. The Tria] Court did not find
that the record contained a “fajr argument” with respect to the project’s potential impact on
beneficial uges. Accordingly, the District need 1ot reconsider this jssye in the context of the

Draft EIR.
Although TID peeg ot reconsider issueg other than thoge identified in the Court’s Ruling on
Submitted Matter the District refers the commenter to the Negative Declaratior adopted by the

reconsider these issues in the context of the Draft EIR.

Application locations and times can vary from week-to-week and from Season-to-season due to
such things at temperature, weed growth, and flow rate i the canals, Therefore, it is not possible







-1

completely diverted from the canal system at various locationsg down-canal of an application.
The water diverted for irrigation is then replaced by freshwater flows from up-canal. Finally,

2

6. This DEIR fajls 10 address the issyes raised by Centra] Valley Safe Environment Network
etter that was submitted originally, during the comment period on the Negative Declaration,
Therefore, we wish to reincorporate af] Comment letters, expert letters, and agency letters from
the Negative Declaration comment and review period.

Attachments:

ms:\X_ENV\TURLOCK I\GRIFFITHEMASUIDA WORAEIRENVIRONMENTAL DOCUMENT\FEIRREVISED FEIR FORMATTED 122205.00C18-0EC 05y, 2-27
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SECTIONT WO | Response to Comments
1. Letter of J anuary 16, 2003 to Rudy Schnage], Regional Water Quality Contro] Board

regarding CEQA reviews of Aquatic Pesticide Application Pro grams.

5. “Avian Uses of Vernal Pools and Implications for Conservation Practice” by Joseph G,
Silveira, US Fish and Wildlife Service. -

7. We disagree with Tabje 3-1 (Special Statys Species) because the biological surveys were
- inadequate. '

8. We disagree with the following areas in the CEQA Tnitial Study Environmenta] Review
Checklist: 6.1;6.2; 6.3; 6.4; 6.5; 6.6; 6.7; 6.8; 6.9; 6.12; 6.14; 6.16;6.17.

Response: This tomment expresses the commenter’s opinion, Because the comment does not
f - Provide specifics, no further response js required.

9. We also disagree with Table 6-1 (Beneficial Uses).

Response: This comment expresses the commenter’s opinion. Because the comment does not
provide specifics, no further Tesponse is required.
ms:\X_ENV\TURLOCK ID\GRIFFiTH&MASUDA WO2\EIR\ENVIRONMENTAL DOCUMENT\FEIR\REVISED FEIR FdRMATI'ED 122205.DOC\9-DEC-05\\ 2-28
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make plans.

undergo further degradation, EPA-mandated studies using radioactive labeled acrolejp indicate
that the degraded acroleip adds to the naturally present 1
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SECTIONTW O | Resnonse to Comments
ultimately mineralized to carbon dioxide. For further information, please see the response to

Shute, Mihaly and Weinberger tomment 5.

argument is rejected. As the Court stated in Friends of the Santa Clara River v. Castaic Lake
Water Agency (2002) 95 Caj. App. 4th 1373, 1387







uses the term “focused” in the common-sense meaning of the term, in that the EIR is focused on
the specific issue identified by the Trial Court, -

13. ES 3: To focus the EIR sole] ¥ on Magnacide-leach through unlined canals into
groundwater, whjle ignoring leach through farm fields is absurd.







mechanical alternative a$ a no-project alternatjve, CEQA does allow for alternatives found
infeasible solely on economic grounds,

- With Tespect to the criteria that the lead agency may rely upon in evaluating the feasibility of
 alternatives or nitigation measures, CEQA states:

“IIIn the event specific cconomic, social, or other conditions make infeasible sych project
alternatives or such mitigation measures, individya] projects may be approved in spite of one of
more significant effects thereof.”

(Pub. Resources Code, § 21002.)

EH

In this instance, because the project wil] not result in significant adverse impacts to the
environment, the District need not adopt specific findings concerning the feasibility of project
alternatives, (See Pub. Resources Code, § 21081.)
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SECTIONTWO Response to Comments
15. 1-1 Line 12: Where is the evidence that “TID hag safely applied aquatic pesticides ... since

197577 -

16. 2-2: ES-3 Lined canals and laterals, “which comprise about 76 percent of the canal System”
18 INCONSISTENT WITH PROJECT DESCRIPTION, 2 4.1 (Pp- 2-1, 2-2: “Of this total, about
183 miles, or about §3 percent are fully lined with concrete and about 38 miles or 17 percent are
either partially lined or unlined.”

If the majority of the land within TID service area is flood irigated, what’s the problem? (p, 2-
2) What percent of TID users actually use sprinkler, drip and micro-irrigation systems? In other
words, what is the real benefit?

~ So, what is it: 90 percent, 83 percent, or 76 percent? Since this is the focys of the focused EIR,
. Why these inconsistencies? The CEQA IS gives a figure of 44 miles unlined out of 250,0r 17.6
* percent unlined. _
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SECTIONT W O Resnonse to Commengs

the canal System itself, a5 well as to adjacent buildings ang other facilitieg that may be iy, the path
of the flowing water. '

The reference 1o 90 percent provided at the TID website to al] cangj lining, whether partia] or
complete. Therefore, thig Percentage includeg sections that are Partially lined, [t may also
include those portions of the canal system upstream of Turjock Lake where Wwater is not treated
with pesticide.

Response: The Trial Court’s ruling did not direct TID to Prepare an EIR to addreés the project’s
impact on water quality in down-cana] Teceiving waters cited by the comment. The Drafi EIR

by TID analyzed the project’s pdtential impacts on water quality of down-cana] receiving waters,
. The Trial Coyrt did not find tha; the record contained a “fajr argument” with Iespect to the
Project’s potentia] Impacts to the quality of receiving waters, Accordingly, the District need not

completely diverteq from the capa] System at varioys locations dow ~-canal of an application.
The water diverted for Irrigation ig then replaced by freshwater flows from Up-canal. Finajly,
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SEETIBHTWO Resnonse to Commen;s

18. P.2-4. If all the Magnacide His contained in water, all of which ig delivered for in-igation,
how much of it flows out of “agricultura] drains that flow Into rivers™? Are the Crops irrigated by
Magnacide-laced canal water grown in asphalt, so that 10 pesticide €scapes into groundwater

Response: Please see the Tesponse to Sap J 0aquin Raptor Rescue Cenger and Protect Oyy Water

comment 13, TID makes arrangements with Customers 1o jrri gate out the treateqd water to

appropriate siteg before each reatment. Ag part of that arrangement, TID verifies that there will

be no potentia) for field runoff or drainage discharges. This Operationa] Procedure is part of the
s for the project.

The Negative Declaration adopted by TID analyzed the Project’s potentia Impacts on the
biologica] resources in the unlined and partially lined canals identifieg by the Commenter. The
Negative Declaration concluded the Aquatic Pesticide Application Program woulg have an
msignificant Impact op biological Tesources. (Negative DecIaration, Pp- 16-25 [no significant
impact on special statyg Species], 34-39 [no significant impact op biologica] Tesources).) The
Trail Court did not find that the record contained a “fajy argument” with Tespect to potentia]
Impacts on biologica] Tésources in the canals from acrolein treatment. Accordingly, the District
nieed not reconsjder this issue in the context of the Draft EIR.







topping or breaching canaj banks.

The analysis in TID’s Negative Declaration Trecognized that, although the canals are map

-made
- the canals have the Potential to serve a5 wildlife habita. The Negative Declaration djq not

are used as habitat for such species. These Surveys found no evidence that special statyg
species are using the canals as habitat, The survey resnlts appear at Appendix C to the Draft

20. 3-2 (line 20): Because application sjteg are away from population centers, “sensitive
Teceptors would not be €Xposed to substantia] Concentrations of acrolein.” Thig totally negates
the reality that TID Canals, in addition to being wildlife habitat, are human habitat for swimmers,
Evidently, because the TID was built to convey irrigation Wwater, not be a SWimming pool, these
SWimmers don’t exist, like the wildlife. The Draft F ocused EIR does not give distances in which
“Magnacide H an acutely toxic and hazardoys material” can sicken human SWimmers - L.e., more
mere legal sophistry.

Response: The Trial Court’s ruling did not direct TID to Prepare an EIR to address the project’s
] District’s unlined and partially lined canals. The Draft EIR focused
on the specific isspes identified by the Tria] Court.







21. 3-8 “No state or federal drinking water standards (Maximum Contaminant Levels) exist for
_ acrolein.” Thep why not wait unti] there are some before continuing to put it i surface waters of
- the US?

Response; Ag discussed on bage 3-8, the concentration used in the impact analysis for acrolein
is its oral reference dose (RfD) of 3.5 parts per billion (ppb) that is reported in the EPA
Integrated Risk Information System (IRIS). Health assessment information on a chemical
substance is included in IRIS only after 5 comprehensive review of chronic toxicity data by EpA

health scientists, The RfD is an estimate with uncertainty Spanning perhaps an order of

22. “A predicted exceedance of the threshold of 3.5 Ppb does not hecessarily mean that 5
significant Impact would occur; it indicates only that 3 significant mpact is possible under
certain conditions, and further evaluation would be Warranted. Because 3.5 ppb is the lowest

URS
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Mmaxiunum predicted concentration of acroleip In groundwater is below this threshold, no
significant impact is likely to occur.”

Response; Please refer to the response to San Joaquin Raptor Rescue Center and Protect Quyr
' 14.

Water comment







+ 13

 Why should the public or the court believe 5 manmufactyrer’s study” uncorroborated by
- independent research?

Response: The quote from the Draft EIR provided in thig Comment is pot accurate. The Draft
EIR at page 5-1 states: “Because of this, there would be no cumulative groundwater quality
mmpact from bercolation of treateq water from irr gated fields and treated water from TID’s
unlined and partially lined canals.” '







SECTIONTW O Reshonse to Commens
Environmenta] Toxicologica] Chemistry, and the Journal of Agricultural Food Chemistry, among

lawsuits in recent years.

Response: This comment sets forth the commenter’s opinion of Jand use planning in Merced
County. Under CEQA, an agency is directed to consider policies set forth in adopted plans,
(CEQA Guidelines, § 15 125.) The Merced County General Pilap jg the adopted Jand use plan in
Merced County. No further Teésponse is required.

Response; The Trial Court dig not find that the record contained a “fajr argument” with respect
to the project’s potential to be growth-inducing. Accordingly, the District need not reconsider
this issue in the context of the Draft EIR. Although TID need 1ot reconsider issues other than
those identified in the Court’s Ruling on Submitted Matter, the District provides the following
information in I€sponse to this comment.

Whether TID should be included in the development of the Merced County Water Supply Plan is
not relevant to the project addressed in the Draft EIR,
URs:\X!ENV\TURLOCK ID\GRIFFITHEMASUDA WOREIRIENVIRONMENTAL BOCUMENTFEIRREVISED FEIR FORMATTED 122205.00C19-DEC-084 2-40
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(see US Department of Commerce (NCAA) letter, Aug. 4, 2005 to Debra C. Liebersbach, TID
Water Planning Department Manager, frq Rodney R, Mecinnis, N OAA Regiona] Administrator
- the last page of the DFEIR).

- As discussed in section 2.4.3 of the Draft EIR (page 2-6), the halflife of acrolein is dependent on
ved solid

Water temperature, PH, total disso] 1ds (TDS) concentratjon, weed conditions, water flow
rate, and other factors, Any individuga] study will provide a different ran ge of half-liveg for this

compound depending on all these factors. What all studies have found is that the half-life of

28. In closing, we Tepeat: the DEIR ig flawed, inadequate ang fails to fully comply with the
California Euvironmenta) Quality Act.

Response: This comment EXpresses the commenter’s opinjop, Because the comment does not
provide Specifics, no further Tesponse is required,

-41







CHIEF EXECUTY VE OFFICE

1010 10" Straet, Syite 6800, Modesto, ca 95354
P.O. Box 3404, Modesto, Ca 95353-3404

Richarg Robinson
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Phone: 209, 5256333 Fax 209544, 6226

nty

Striving to pa the Sexy

STANISLAUS COUNTY ENVIRONMENTAL REVIEW COMMITTEE &;’:"g
it
Dec.

October 28, 2005

Debra Liebersbach
Turlock Irrigation District
P.O. Box 949

Turlock, CA 95381

and 5,000 Ibs. is the Federal limit, Contact the Department of Environmentaj
Resources (DER) to incorporate into the RMP with DER, if not already
included. ‘

The ERC appreciates the Opportunity to comment on this project.

Sincare]

e

Raul Mendez, Senior Management Consultant
Environmenta} Review Committee

cc: ERC Members
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Dcar Mz, Mendez,

SUBJECT:-: Response to Comment op Turlock Irrigation District Aquatic Pesticide

Application Program Draft FIR
| In your letter of October 28, 2005, regarding the rey;
acrolein pe mcorporated into the
already been incl

¢w of the subject Dragy EIR, you
uded in the RMP ang
o Stanislayg County,

District’s Rig Management Plag RMP),
the District has provided a copy of the play

Turlock Irri
Draft RIR.

8ation District appreciates yoyr interest in the Project and your comments on the
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Executive Summary

laterals interfere with the conveyance of irrigation water by clogging Waterways and causing
overtopping of canals. In addition, many of TID’s farmers use sprinkler, drip, and micro-
irrigation systems that must use clean water free of vegetation debris to prevent clogging of on-

30 Distﬁct, Sacramento County Sup. Court No, 04CS00222). On November 24, 2004, the trial court
- ruled that there was a fair argument that application of copper-containing products in the French
- Pit Reservoir may have a significant environmental impact and that TID did not adequately

- respond to evidence of the potential for Magnacide H to leach into the groundwater from unlined

canals. :

This EIR focuses on responding to the issue of Magnacide H leaching from TID’s unlined and
partially tined canals into the groundwater. TID is no longer applying copper to the French Pit
Reservoir; therefore, this EIR does not address that activity.

This is a “focused EIR.” The California Environmental Quality Act (CEQA) Guidelines identify
a “focused EIR” as an EIR prepared to analyze certain types of projects where a Master EIR has
been certified (see CEQA Guidelines § 15179.5). In this case, no Master EIR has been prepared,
and thus this analysis is not a focused EIR within the meaning of CEQA Guidelines Section
15179.5. Rather, this EIR is termed a focused EIR because it focuses on the specific issue
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Executive Summary

;  consistent with a settlement agreement entered into between the petitioners and TID following
» the trail court’s decision in the Deltakeeper litigation; the setilement agreement provided that
3 TID would “prepare a focused EIR for the application of pesticides to its unlined and partially
4+ lined canals.”

s The trial court in the Deltakeeper litigation identified one issue requiring further analysis in an
¢ EIR: the potential for Magnacide H to leach into the groundwater from unlined and partially
7 lined canals. The trial court did not identify other issues requiring further analysis. With the

g exception of the issue identified by the trial court, the conclusions set forth in the Negative

o Declaration adopted in January 2004 remain valid, and this EIR does not re-analyze those
10 impacts (Pub. Resources Code, § 21005, subd. (c); F riends of the Santa Clara River v. Castaic
11 Lake Water Agency (2002) 95 Cal.App.4th 1373). For information purposes, the following
;2 documents are included in appendices to this EIR:

13 o Appendix A Aquatic Pesticide Application Program for the Turlock Hrigation District
14 Tnitial Study/Negative Declaration (January 2004)

15 ¢ Appendix B Trial Court Rulings on Submitted Matters (November 24,2004)

.« PROJECT DESCRIPTION

17 Magnacide His applied throughout TID’s irrigation system below Turlock Lake. The pesticide is
18 injected into the water at 2 turbulent location, like a canal drop, to ensure maximum mixing and
s relatively even distribution of the pesticide within the canal cross-section. During pesticide

20 applications, TID operates the canals to prevent discharges to any river below the canal system

o1 until such time as the pesticide has been irrigated out to farmland and replaced by freshwater

22 flows from up-canal. Magnacide H applied in one location blends with the water in a canal and
23 flows down-canal. Meanwhile, growers ar¢ simultaneously using the water from the canal for

24  irrigation purposes. TID schedules irrigation deliveries down-canal of an application to ensure all
o5 of the water in a canal is delivered to irrigation customers during the times that Magnacide H

-6 may be present. This process results in water containing Magnacide H being completely diverted
,7 from the canal system at various locations down-canal of an application. The water diverted for
sg irrigation is then replaced by freshwater flows from up-canal. Finally, prior to releasing water

so from the canal, field tests arc conducted to ensure that Magnacide H is not present in canal water
a0 at the end of the canal system. In this manner, canal water containing Magnacide H is entirely

a1 irrigated out of the canal reach before unused irrigation water is released from the canal system.
In addition, samples of canal water are collected both during and following each Magnacide H
application at two representative sites and then analyzed by a certified laboratory pursuant to
TID’s NPDES permit requirements. This information is used to further evaluate the application
process to ensure that all treated water is irrigated out of the canals and laterals.

RLLBR

Magnacide His apptied to the canals during the irrigation season which generally runs from mid-
March through mid-October. At the beginning of each year a proposed Magnacide H application
schedule is developed and used as a guideline for the aquatic weed control program. However,
the need for aquatic pesticide application to canals can vary from week-to-week and from
season-to-season due to such things as temperature, weed growth, and flow rate in the canals.

5838928
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Executive Summary

ENVIRONMENTAL IMPACTS

The active ingredient of Magnacide H is acrolein. The potential migration of acrolein into
groundwater from unlined and partially lined canals was estimated using a U.S, Geologic Survey
computer mode that simulates water flow and solute transport in the soj] layer between the
ground surface and the surface of the groundwater table (vadose zone). Groundwater elevations
and soil types for the modeling were collected from seven borings made in 2005 along the
unlined and partially lined Segments of TID’s canal system. These borings were developed into
monitoring wells. Modeling was done for those locations with the shallowest groundwater
elevations (24.3 to 34.5 feet below ground surface) and soils that were fairly representative of
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16 The results of the modeling provided an acrolein concentration in the vadose zone water just

17 above the surface of the groundwater table ranging from 0.0006 to 2.0 parts per billion (ppb)

18 depending on the application scenario and the specific location. Because these concentrations are
19 located in water immediately above the groundwater table, they represent concentrations higher
20 than would occur after vadose zone water mixes with groundwater, The modeled concentrations
2t of acrolein in the vadose zone are less than the oral reference dose for acrolein of 3.5 ppb that is
22 reported in the EPA Integrated Risk Information System. Therefore, application of Magnacide H
23. to the water in unlined and partially lined sections of the TID canal system would not have a

24 significant impact on groundwater used for drinking water.

25 Groundwater beneath portions of the unlined and partially lined canals has the potential to
26 . ultimately discharge to either the Tuolumne or Merced rivers, The EPA has proposed a chronic
27 (four-day average exposure not exceeded more than once very three years) acrolein water quality

PROJECT ALTERNATIVES

Under the No Project Alternative, TID would not apply Magnacide H to the unlined and partially
lined sections of its canals, The aquatic pesticide would continue to be vsed to control aquatic
weeds and algae in lined canals and laterals, which comprises about 76 percent of the canal
System. The No Project Alternative would not improve environmental conditions relative to the
Proposed project since the proposed project would not resui in significant impacts. However, the
No Project Alternative would decrease the efficiency of system operations and increase
maintenance and operational costs to TID and many of its irrigation customers,
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Executive Summary

1 only practical in water bodies that have little or no current. It is not practical to use these
materials in TID's irrigation system because of the high flow rates required for water

n

3 distribution.

4 TID uses manipulation of water level as much as possible to control the growth of aquatic weeds.
s However, during the irrigation season, it is not possible to keep portions of the canal system dry
¢ for along enough period of time to completely kill aquatic weeds. Therefore, this is not a

7 practical alternative for aquatic weed control throughout the jrrigation system.

No other aquatic pesticide has been identified by TID that can be used for this purpose as safely
o and effectively as Magnacide H. Other aquatic pesticides that TID has considered in the past are
10 either less effective at controlling the aquatic weeds that are present in TID’s canals or the

14 permitted uses of the water following application restricts TID’s ability to efficiently operate its
12 canal system, or both.

fo ]

13 No other alternatives have been identified to control the growth of aquatic weeds in
;4 TID’s unlined and partially lined canals. Mechanical removal of aquatic weeds is not
s considered as a separate alternative because such removal is considered in connection

16 with the No Project Alternative. No off-sit€ alternative is considered because the canal
17 system is already constructed.

s
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SECTIBNONE | Introduction

1.1 PURPOSE OF THIS DOCUMENT
This document is a focused E{lviromnental Impact Report (EIR) evaluatiqg the potential impact

for this EIR was issued on June 23, 2005, and a scoping meeting was held on July 28, 2005, to
solicit comments from agencies and the public on issues to be addressed in the document. A
single written comment letter was received, and no members of the public or government agency
attended the scoping meeting,

12 PROJECT BACKGROUND

TID has safely applied aquatic pesticides to its irrigation canals and laterals to control aquatic
weeds and algae since at least 1975. The District Proposes to continue this practice,

The State Water Resources Control Board (State Board) currently regulates aquatic pesticide
applications under a statewide General National Pollutant Discharge Elimination System

‘case of TID). Coﬂectivél‘y, these plans and policies are designed to protect and maintain the

existing beneficial uses of natural water bodies.

~ The SIP provides an implementation mechanism for all priority pollutant criteria and objectives

for point source, non-ocean water discharges. It requires dischargers to develop and implement
Best Management Practices for weed control and pesticide applications. It also contains

ms X\XC_ENVTURLOCK IMGRIFFITHEMASUDA WOREIRENVIRONMENT AL DOCUMENTAPAR EIR REVISED 9.DOC20-SEP-05M0AK 1 '1
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i

District (Modesto ID). In adopting a Negative Declaration, the TID Board of Directors found that
the project would not have a significant adverse impact on the environment.

A Petition for Writ of Mandate was filed alleging TID, in adopting the Negative Declaration,
should have prepared an EIR (Deltakeeper v. Turlock Irrigation District, Sacramento County
Sup. Court No. 04CS00222). On November 24, 2004, the trial court ruled that there was 2 fair
argument that application of copper-containing products in the French Pit Reservoir may have a
significant environmental impact and that TID did not adequately respond 1o evidence of the
potential for Magnacide H to Jeach into the groundwater from unlined canals (Appendix B). The
Court rejected all other challenges to TID’s adoption of the Negative Declaration. TID and the
10 petitioners later entered into a stipulation modifying the court’s judgment and directing the

41+ District to set aside its January 30, 2004 approval of the aquatic pesticide application program

12 and of the Negative Declaration, provided that the District could continue to apply Magnacide H
13 to its fully lined canal sections as shown on Exhibit 1 referenced in the modified judgment.

o

W o ~ ;W

44 TID is preparing this EIR to analyze the potential environmental impacts on groundwater from of
15 the application of an aquatic pesticide to the District’s unlined and partially lined canal sections
16 to address the issues identified in the Court’s November 24, 2004, ruling. The District is no

17 longer applying copper to the French Pit Reservoir; therefore, this EIR does not address that

48 activity. If the District later decides to resume treatment with copper, it will comply with CEQA
19  prior to treatment.

20 TID’s applications of acrolein, the active ingredient in Magnacide H, are subject to review for

21 compliance with the prescribed water quality standards under the statewide general NPDES

22 permit. Sections of TID’s unlined and partially lined canals would be considered the designated
23 treatment areas under the statewide general NPDES permit. The SIP provides a categorical

24 exception (also known as a «5 3 exception””) from the CTR for dischargers who conduct resource
25 Or pest management programs in order to fulfill statutory requirements, and to protect beneficial

o6 uses of water and public health.

o7 TID has coverage of its aquatic pesticide application program for unlined and partially lined
58 canal sections under the State Board’s general NPDES permit. TID will seek a categorical
o9 exception for its use of Magnacide H. TID will comply with all terms and conditions of the
a0 general permit.

a1 Thisis a “focused EIR.” The State CEQA Guidelines identify a focused EIR as an EIR prepared
a2 to analyze certain types of projects where a Master EIR has been certified (see CEQA

33 Guidelines, § 15179.5). In this case, no Master EIR has been prepared, and thus this analysis is
ss not a focused EIR within the meaning of CEQA Guidelines Section 15179.5. Rather, this EIR is
35 termed a focused EIR because it focuses on the specific issue identified by the trial court in the
s Deltakeeper decision. The use of the term focused EIR is also consistent with a settlement

a7 agreement entered into between the petitioners and TID following the trial court’s decision in the
ss Deltakeeper litigation; the settlement agreement provided that the TID would “prepare a focused
s EIR for the application of pesticides to its unlined and partially lined canals.”

«0 The trial court in the Delfakeeper litigation identified one issue requiring further analysis in an
4 EIR: the potential for Magnacide H to leach into the groundwater from unlined and partially
42 lined canals. The trial court did not identify other issues requiring further analysis. With the
43 exception of the issue identified by the trial court, the conclusions set forth in the Negative

1 Declaration adopted in January 7004 remain valid, and this EIR does not re-analyze those

e
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“ 1 | anacts (PubResources Code, $ 21.0(55,7 subd (c); Fﬁends of the Sdnta Cldrd Rivef V. Cdstaic
Lake Water Agency (2002) 95 Cal. App.4th 1373).
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* Appendix A Aquatic Pesticide App]-jcatioh Program for the Turlock Irrigation
- District Initial Study/Negative Declaration :

* Appendix B Trial Court Ruling on Submitted Matters
* Appendix C Biological Resources

* Appendix D Water Quality

* Appendix E Public Involvement
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SECTIONTWO Descriptien of the Proposed Project

2.1 INTRODUCTION

This chapter begins with a description of the project location (Section 2.2), followed by a
discussion of project objectives (Section 2.3). Project facilities and operating procedures are then
described (Section 2.4). '

22 PROJECT LOCATION

north by the Tuolumne River, on the south by the Merced River, and on the west by the San
Joaquin River, TID’s canal system begins at La Grange Dam on the Tuolumne River where
water is diverted into TID’s Upper Main Canal for conveyance to Turlock Lake which acts as a
canal regulating reservoir. From Tarlock Lake, water is released into TID’s Main Canal for
distribution to down-canal growers for irrigation purposes.

* This EIR addresses pesticide application to the unlined and partially lined sections of TID’s

TID Main Canal, the Turock Main Canal (from the end of the Main Canal down-canal to East
Avenue), the Highline Canal {from its junction with the Main Canal down-canal to _
approximately Y2 mile west of Griffith Road), and Cross Ditch #1 (from its junction with the
Highline Canal to East Avenue) (Figure 2-1).

23 PROJECT OBJECTIVES

Aquatic weeds and algae growing in TID’s irrigation canals and laterals interfere with the

. conveyance of irrigation water by clogging waterways and causing overtopping of canals. In
- addition, many of TID’s farmers use sprinkler, drip, and micro-irrigation systems that must yse

.

~ clean water free of vegetation debris to prevent clogging of on-farm irrigation systems. Those

- Systems use filtration devices that can filter out fow levels of vegetation debris in the water, but
~ high levels of debris will repeatedly clog the filtration systems and/or the water emitters or
 orifices. For these reasons, TID has had an on-going program to control aquatic weeds. For at

. least the past three decades, that program has included the application of an aquatic pesticide.

24 PROJECT DESCRIPTION

241 Irrigation Canal Operations _
'TID owns and operates approximately 220 miles of canals and laterals. Of this total, about 183
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SECTIONTWO pescription of the Proposed Project

either partially lined or unlined. All of the canals and laterals are owned and operated by TID and
are man-made, constructed waterways in uplands. The system is constructed so that water flows
by gravity through the canals.

The majority of the 1and within the TID service area is flood irrigated. TID also provides water
to a significant number of growers with sprinkler, drip, and micro-irrigation systems. Water that
is not used for irrigation parposes is released from the canal system through spill gates or weirs
located at the end of each canal, and at several median locaiions. There are a total of 15 spill
locations from the canal system (Figure 2-1). This water is released to the Tuolumne River at
three locations, the San Joaquin River at four locations, and the Merced River at two locations.
Releases of water are made either directly to one of the rivers or into agricultural drains that flow
to the rivers.

In addition to irrigation flows, the canal system down-canal of Turlock Lake transports storm
water and agricultural drainage. Storm water is pumped from municipal sources, and pumped or
gravity fed from agricultural areas, into the canal system where it is transported and discharged
to the rivers. Agricultural drainage from TID-owned drainage wells, as well as from private and
improvement district-owned tile drains, also discharge into the canal system. During the
irrigation season, storm water and drainage water flows are blended with the irrigation water

present and vsed as much as possible for irrigation, with the remainder being discharged to the
rivers.

Each year the start of the irrigation season is established based on weather conditions and grower
needs. The typical season runs from mid-March through mid-October. However, irrigation watet
has been made available as early as January and as late as November. Water from Turlock Lake
{s not normally released to the canal system outside the irrigation season (the “off-season”) and
the canal system is dewatered at the end of each irrigation season. In the off-season, the upper
portion of the canal system in some years may occasionally contain water diverted around the
Tuolumne River salmon spawning reaches near LaGrange and then released back to the river to
minimize fluctuations in river water levels in the spawning reach. The canals also intermittently
contain both agricultural and urban storm water flows. Canal maintenance also takes place in the
off-season.

242  Pesticide Application

TID uses a combination of methods to control the growth of aquatic weeds within the irrigation
system. These methods are mechanical removal, manipulation of water levels, and application of
an aquatic pesticide, Magnacide H.

Mechanical vegetation removal includes raking and chaining aquatic weeds out of canals and
laterals. This method is used to 2 limited extent by TID in specific circumstances such as a small
area of heavy vegetation growthin a canal reach that is otherwise relatively free of aquatic
weeds, or when chemical app ications are not feasible. This method is very expensive and labor
intensive and can cause damage to the structural integrity of TID irrigation facilities. In addition,
mechanical vegetation removal often results in generation of high levels of turbidity and floating
plant debris in the water that can clog on-farm irrigation systerms.

— e
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SECTIONTWO Desctiption of the Proposed Project

Manipulation of water level can also be an effective method of controlling aquatic vegetation.
However, for this method to work, canals must be kept dry for a long enough period of time to
completely kill the vegetation. During the irrigation season, this method is usually not feasible

* because water must be kept flowing in the canals. However, there are occasionally times,
especially during low flows, when irrigation requests dwindle to the point where this type of
water level manipulation can be used at the end of the canal system. The process also occurs
when canals are dewatered at the end of the irrigation season. TID uses this alternative control
measure whenever possible.

o Application of Magnacide H is the principal method TID vses to control aquatic weeds.
10 Magnacide His registered for use as an aquatic pesticide with the California Department of
11 Pesticide Regulation (DPR). Before a pesticide can be used fora specific type of application in
42 California, DPR thoroughly evaluates it during the registration process to ensure that no
13 unacceptable risk to human health or the environment exists. For a pesticide to be evaluated for
14 registration, the pesticide producer must submit data on the product’s toxicology, fate and
15 transport characteristics, hazards to non-target organisms, effects on fish and wildlife, degree of
16 worker exposure, and chemistry (DPR 2005).

s7  Magnacide His applied only to irrigation canals and laterals that, as indicated in Section 2.4.1,
48 are constructed agricultural waterways. Magnacide H is applied throughout TID’s canal system
1o below Turlock Lake. The pesticide is injected into the water at a turbulent location, like a canal
20 drop, to ensure magimum mixing and relatively even distribution of the pesticide within the

2 canal cross-section. During pesticide application, the canals are operated to ensure no water

22 spills from the canal system until treated water has been irrigated out of the system.

»3 The Magnacide H blends with the water in the canal and flows in a discrete plume down the

4 canal at the same rate of flow as the water. TID schedules irrigation deliveries down-canal of an
25 application to ensure all of the water in the canal is delivered to irrigation customers while

26 Magnacide H may be present. This process results in water containing Magnacide H being

o7 completely diverted from the canal systern at various locations down-canal of an application. The
o5 water diverted for irrigation is then replaced by freshwater fiows from up-canal. Finally, prior to
ss  releasing water from the canal, field tests are conducted to provide additional information to

s  ensure, to the extent possible in the field, that Magnacide H is not present. In this manner, TID

a1 ensures that canal water containing Magnacide H is irrigated out of the canal reach in accordance
s with label directions before unused irrigation water is released from the canal system.

m o~ oo e W R

53  In accordance with the label instructions for Magnacide H, there are no restrictions on the types
as  of crops that may be irrigated with treated canal water. The directions for its use specify that

a5 “water treated with Magnacide H herbicide must be used for irrigation of fields, either crop

35 bearing, fallow or pasture, where the treated water remains on the field or held for 6 days before
being released into fish bearing waters or where it will drain into them” (Baker Petrolite
Corporation undated, see Appendix D). Instead of holding water containing Magnacide Hin a
canal for the period prescribed in the instractions, TID conducts its pesticide application program
so that all of the water containing Magnacide H is irrigate out to farm fields.

588%

41 TID has conducted dye-tracing studies to determine how water flows within its canal system.
s These studies together with hydrologic calculations are ussed to determine when Magnacide H
43 has been irrigated out of the system. Flow times have been developed based on these studies and
s calculations, and are used by TID's field staff as a guideline for canal operations. Monitoring
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- condition dosage, temperature factor, canal rate of flow, and contact time. Equations and/or rate
. tables in the label instructions are vsed to determine the rate at the time of treatment. The

. resulting concentration in parts per million (ppm) is a function of the dosage and application
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SECTIBNTWO o Descrintion of the Propesed Project

data coliected as a requirement of the use of the pesticide (see Section 2.4.5), as well as field test
kit information, is used to verify the accuracy of these flow times. Only when enough time has
passed and after enough water has been irmigated out of the system, does TID allow water to be
discharged from the canal system,

At the beginning of each year a proposed Magnacide H application schedule is developed and
used as a guideline for the aquatic weed control program, However, the need for aguatic
pesticide application to canals can vary from week-to-week and from season-to-season due to
such things as temperature, weed growth, and flow rate in the canals. Therefore, the actual date
of application varies from the annual schedule based on need and field conditions, Table 2-1
details the length, surface area, and types of canals treated.

Table 2-1
Water Bodies Treated with Magnacide H
Estimated Total Length Estimated Total Estimated Typical
Treated Water Bodies __ Treated Surface Area Treated Range of Flow Rates
Unlined or partially lined canals 37.6 miles 191 acres - 15 to 1,800 cfs
Fully Lined canals ' 182.5 miles 544 acres 15 to 1,800 cfs

TID targets aquatic weeds for treatment at early stages of growth, when lower concentrations of

the pesticide are required to achieve the desired effect, As a result, applications are scheduled
frequently, at low doses to control aquatic growth, thereby reducing the amount of pesticide
required for each application,

The assessment of the quantity (dosage) necessary for a given Magnacide H application is based
on site-specific information, such as water flow, temperature, and weed condition. The label’s
application guide referenced to weed condition is provided in Table 2-2.

' Table 2-2
Weed Growth Condition Chart for Temperatures above 60° F
Condition Code Magnacide H gallon/cfs (Dosage)
A. Litle a]gae.and pondweed 0.17
less than 6 inches long

B. Algae (non_-ﬂoatini)ind Pondweed less than 12 inches long 0.25
|- Algae (some floating) and Pondweed 12 to 24 inches long ' 0.50
D. Algae (some floating) and Mature pondweed {over 24 inches) 1.0
| E. Choked Condition 15

an application rate be determined. The rate (gallons/hour) to be applied to a canal depends on the

time, and is another indicator of general treatment levels. In accordance with label instructions,

m XUCENVTURLOCK IAGRIFFITHAMASUDA WOREIRENVIRONMENTAL DOCUMENT\APAP EIR REVISED 9.DOC20-SEP-05N0AK 2—5




SECTIONTWO Descrigtion of the Proposed Project

application concentrations never exceed 15 ppm in any combination of dosage and application
time.

My -

3 Magnacide His transported to the application site in a portable skid tank mounted on a flatbed
4 truck. Most applications, with the exception of larger canals, are completed in one to two hours.
5 For larger canals the applications typically last longer, in some cases up to six hours. An orifice
¢ is used to control the flow of Magnacide H as it leaves the container. The Magnacide H is forced
-+ from the container with oxygen-free nitrogen gas setata specific pressure to deliver the
s chemical at a steady rate throngh a hose that is placed in the canal. Once the amount of
9 Magnacide H to be applied to the canal is determined as described above, the applicator will
10 consult a chart to determine the proper orifice size and nitrogen pressure to use to deliver the
11 pesticide to the canal over the application period.

12 The total amount of Magnacide H applied to TID canals and laterals varies from season-to-

13 season depending on a variety of factors. Between 2000 and 2004, TID used an average of about
14 4100 gallons per year of Magnacide H, ranging from 2 low of about 3300 gallons per year in

45 2001 and 2004 to a high of 5233 gallons in 2002.

s 243  MagnacideH

17 The active ingredient of Magnacide H, approximately 92 to 98 percent, is acrolein (CsH40). An
15 additional 0.1 to 1 percent of the pesticide is acetaldehyde. Inert ingredients, including water,
19 make up the remainder of the product.

50 The chemical of concern in Magnacide H is acrolein. Acrolein is highly reactive and is a general
o1 cell toxicant that reacts with the enzyme systems in plants (Smith and Mao 1995). The amount of
»» acetaldehyde in the pesticide is too small to pose a significant health risk. Acetaldehyde is a

23 compound commonly used as a flavoring agent and adjuvant in food. It is an important

24 component of food flavorings added to milk products, baked goods, fruit juices, candy, desserts,
05  and soft drinks; the concentration of acetaldehyde in food is usually up to 0.047 percent

26 (National Safety Council 2005).

»7  Studies of the application of acrolein to irrigation canals has shown that it does not persist in the
s environment (Smith et al. 1995, Nordone et al. 1996, and Preus and Kissel 1982). Acrolein

20  begins decomposing as soon as it comes into contact with water through hydrolysis. The initial
s0 degradation products are ephemeral in nature and include 3-hydroxypropanal, acrylic acid, ally!
a1 alcohol, propionic acid, propanol, and 3-hydroxypropionic acid. All of these degradation

s products rapidly undergo further degradation (Smith et al. 1995). EPA-mandated studies using
a3 radioactive labeled acrolein indicate that the degraded acrolein adds to the naturally present

a4 carbon pool used by bacteria and is ultimately mineralized to carbon dioxide (Nordone et al.

35 1996). Acrolein half-life! has been measured in hours, ranging from 4 to 30 hours depending on
a6 water temperature, pH, total dissolved solids (TDS) concentration, weed conditions, water flow
57 rate, and other factors (Smith et al. 1995, Nordone et al. 1996, and Baker Petrolite 2004).

ss No bioaccumulation is likely to occur with acrolein because of its high water solubility and
s chemical reactivity and its low experimentally determined log n-octanol-water partition
a0 coefficient of 0.9 (IPSC 2004). Nordone et al. (1998) tested the bioaccumulation of acrolein

1 Half-life is the amount of time it takes for the initial treatment concentration to reduce by half.
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SECTIONTWO | Descrintion of the Propased Project

applied as Magnacide H in two fish species, the bluegill sunfish (Lepomis macrochirus) and the
channel catfish (Ictalurus punctatus), and two freshwater shellfish species, a unionacean clam
(Elliptio complanata) and the northern crayfish (Orconectus virilis). Neither acrolein nor its
major oxidative and reductive metabolites, acryclic acid and allyl alcohol, were tested in tissue
residues. The authors concluded that there is no evidence of a propensity for acrolein to enter and
persist in aquatic food chains.

244 Best Management Practices

Best Management Practices (BMPs) are methods, measures, or practices designed and selected to
reduce or eliminate the discharge of pollutants to surface waters from point and non-point source
discharges. TID has developed BMPs to maximize the efficacy of the control efforts and
minimize impacts to the environment. The following BMPs are used by TID for aquatic
pesticide applications and are part of the proposed project:

* Implement the following process for each application.. . ... .

1. Preliminary site evaluations. Verify the néed for treatment, options to treatment
(inchiding non-toxic and less toxic alternatives), and suitability of the site for treatment.

2. Secondary site evaluations and re-treatment monitoring. Determine the type and
intensity of treatment needed. Includes measurement and analysis of indicators to provide
“information on potential efficacy and water quality impacts.

3. Alternative Control Measures, Evaluate other available BMPs and alternative control
Ineasures to determine if there are feasible alternatives to the selected aquatic pesticide
application project that could reduce potential water quality impacts.

4. Treatment. Immediately prior to treatment, examine a series of indicators and modify
treatment plans accordingly. These indicators may include day length, precipitation,
sunlight, water depth, water flows, water turbidity, and wind.

- 5. Post-treatinent. Assess control efficacy and water quality impacts.

® Obtain an annual permit from the County Agricultural Commissioner (CAC) and submit a
Notice of Intent to the CAC and the County 24 hours before applying a restricted pesticide.

¢ File a Notice of Intent form, including an annuallapplication schedule, with Region 4 of the
California Department of Fish and Game (CDFG).

* Follow all pesticide label instructions,

* Comply with DPR and Department of Health Services regulations, and Use Permits issued by
the CAC.

® Ensure that all personnel applying restricted aquatic herbicides are trained and licensed (State
of California Qualified Applicator Certificates from DPR).

® Obtain a written recommendation from a licensed State of California Pest Control Advisor
(PCA) prior to each application.

* Treat aquatic vegetation frequently when vegetation is small, to minimize buildup of
vegetation and potential dissolved oxygen depletion due to decaying vegetation.
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SECTIONTWO pescrintion of the Proposed Project

1 e Evaluate options to treatment (including nontoxic and less toxic alternatives).

n
L

Verify need for treatment and suitability of the site for treatment prior to each application.

¢ TID personnel who apply aquatic pesticides are scheduled to receive annual training, prior to
the application of aquatic pesticides, which inciudes the identification of special status
species issues within the vicinity of TID. Applicators are required to keep a copy of the
training materials available for reference prior to each application event. Applicators
document location, date, and time of any identified species; Magnacide H applications within
the proposed treatment area will be postponed until potential impacts are evaluated.

@ ~N o AW

s e Verify that gates at all potential release points down-canal of the point of application are

10 closed and not leaking prior to treatment, and are kept closed until Magnacide H is no longer
11 present in the system.

;2 o Prior to each treatment, make arrangements to irrigate out the treated water to appropriate

13 sites. Verify that there will be no potential for crop damage, ot for field runoff or drainage

14 discharges to waters of the state (all irrigation water must be retained on site).

15 e Prior to opening gates, conduct the Magnacide H Baker Petrolite Field Test at potential
16 release points.

+7 o Schedule applications at times that avoid changes in canal flow at the treatment site. Flows l
18 are monitored occasionally during treatment with applications adjusted, as needed, should

19 flows change. B .
20 o Nitrogen tank pressure gauges arc calibrated as needed to ensure accurate measurement’. : ‘

21 245 Monitoring and Reporting Program

22 The general NPDES permit requires a monitoring and reporting program for the application of
23 aquatic pesticides. TID has developed a program for its entire canal system, encompassing the
24 fully lined, unlined, and partially lined canals in the system. The general NPDES permit requires
25 monitoring of 10 percent of the total sites where applications are made. TID applies Magnacide
o6 H at approximately 23 areas in its entire canal system. Therefore, two representative sampling
o7 sites are used to monitor Magpacide H applications. As required and further described below,

28 each application made to either one of the representative sites is monitored for compliance with

se the permit requirements.

s0 For the purpose of the NPDES permit, a “treatment event” is the period of time that starts with
31 the initiation of the application of Magnacide H in a targeted canal, or targeted portion thereof,
and proceeds until the concentration of the aquatic pesticide is below that which can kill the
target weed in the canal. The “application area” is the entire length of the targeted canal/canals,
or targeted portion thereof, treated during one treatment event. Depending on need, there may be
muliiple points where Magnacide H is injected into the canal system within an application area
during a single treatment event (TID 2005).

BEEYSRN

-

2 TID has three complete sets of gauges for the pesticide application program. One set is used to start the season.
Another set replaces the first set when it is sent in for recalibration during the season. The third set is available at all
times as a backup in case there is any problem with the set being used.
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SECTIONTWO Descrintion of the Propesed Project

treatment event, depending upon how the canal System is being operated, the aquatic weed
growth and need for treatment, as well as the location where the last irrigation head or heads are
being delivered.

canal is being operated, the aquatic weed growth and need for treatment, as well as the location
where the last irrigation head is being delivered.

- the aquatic pesticide application program (TID 2005).
" TID has developed procedures for Pre-monitoring preparation, water sampling, sample

5 (including instrument calibration, data recording procedures, and interpretation of collected data)
- and water sample collection (including proper sampling procedures, quality assurance/quality

- control, completing laboratory chains of custody, ordering correct laboratory analyses, and

- proper handling of water samples).
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SECTIONTWO pescrintion of the Proposed Preject

For each application at a representative site, background water samples are taken at an
appropriate location up-canal of the furthest up-canat injection point during a particular treatment
event. At the time of treatment, TID documents field conditions and verify that water is not
allowed to flow outside of the treatment area. Water samples are taken near the end of the
treatment area in flowing waters prior to allowing water to be released down-canal outside of the
treatment arca.

In order to evaluate precision and the potential for field contamination, several samples are
collected in the field in addition to the environmental samples. These samples will include
equipment blanks, trip blanks, and field duplicates. Equipment blanks are used to verify that
sampling equipment is not a source of contamination. Trip blanks are used to determine if
sample contamination is introduced during sample transport and delivery. Field duplicates are
used to assess variability attributable to sample collection, handling, and matrix heterogeneity.

In the laboratory, several types of samples are used to evaluate precision, accuracy, and the
potential for laboratory contamination. These samples include method blanks, laboratory control
spikes, and mairix spikes. Method blanks are prepared by the laboratory from reagent-grade
deionized water. These blanks are analyzed to determine the potential for laboratory
contamination. Laboratory control spikes are prepared by adding a known concentration of the
target analyte, in this case acrolein, to distilled water. These blanks are used to analyze the
accuracy of laboratory analytical procedures. Matrix spikes are prepared by adding a known
concentration of the target analyte to a portion of the environmental sample. This is used to
evaluate accuracy of the labosatory analysis and the potential for the sample matrix to interfere
with recovery of the target analyte.

As required by the permit, TID provides the Central Valley RWQCB with an annual report on
the results of the monitoring program. This report also includes an assessment of compliance
with the general NPDES permit, dentification of BMPs and a discussion of their effectiveness,
specific information on aquatic pesticide applications and the timing of gate closures and
reopenings, and recommendations to improve the monitoring program, BMPs, and the aquatic
pesticide application plan.
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SECTIONTHREE Envirenmental Setting, Impacts, and Mitigation

3.1 INTRODUCTION

significance of impacts is classified as follows:

* Asignificant impact is one where it can be stated with certainty that an established threshold
or significance criterion would be clearly exceeded.,

o A potentially significant impact is one where an established threshold/significance criterion

may be exceeded; however, based on the information available it cannot be established
conclusively.

® A less than significant impact is one where an established threshold/significant criterion
would clearly not be exceeded.

Mitigation measures are provided for all significant and potentially significant impacts, and the
significance of the residual impact following mitigation is described.

3.2 FOCUS OF EIR

The Initial Study/Negative Declaration adopted by TID in January 2004 evaluated all

- environmental factors addressed by CEQA. The Iitial Study determined that many areas of the
- environment would not be significantly impacted by the application of aquatic pesticide to the

- unlined and partially lined sections of TID’s canal system. For information purposes, a copy of
 the Initial Study/Negative Declaration is provided in Appendix A.
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SECTIONTHREE Environmental Setting, Impacts, and Mitigation

analyze the project’s potential impacts on special status spocies. TID has performed a follow-up

_ special —status species survey of the unlined and partially lined portions of its canal system. This
" survey confirms the absence of special status species. For information purposes, a copy of this

survey appears at Appendix C.

The following discussion summarizes the conclusions of TID’s Initial Study/N egative
Declaration with respect to impacts other than potential effects on groundwater due to secpage
from unlined or partially lined canals.

TID has been applying Magnacide H to its canals and laterals for at least three decades.
Continuation of this program would require no construction or other physical disturbance to
irrigation facilities or adjacent lands and application procedures would not change. For these
reasons, the project would have no impact on aesthetics, agricultural resources, cultural
resources, geology and soils, 1and use and planning, mineral resources, Or noise.

The project would not change TID’s existing water supply or conveyance systems; therefore; it
would not provide for additional agricultural production in the TID service area. For these ..
reasons, it would not induce population growth, alter public service requirements or utilities and
service systems, increase the use of existing recreational facilities, induce expansion or creation
of new recreational facilities, or increase traffic.

The application sites for Magnacide H are typically located in undeveloped areas away from
population centers with sensitive land uses such as residential, community care, and schools.
Therefore, sensitive receptors would not be exposed to substantial concentrations of acrolein.

Magnacide H is registered for use in California as an aquatic pesticide. The DPR evaluates all
registered pesticides including their fate and transport characteristics in water, soil, and air to
ensure that no unacceptable risk to the environment occurs when the pesticide is used in
accordance with label instructions. The application of Magnacide H would be temporary in
nature and would not affect any of the pollutants measured for air quality in the San Joaquin
Valley; therefore, its use by TID would not conflict or obstruct attainment of any applicable air
quality plan. At present, the manufacturer of Magnacide H in coordination with the San Joaguin
Valley Air Pollution Control District (STVAPCD) is field testing the air quality effects of
pesticide application. The STVAPCD may or may not require controls on application procedures
following this testing. In the event that controls are required, TID would comply with
SIVAPCD’s requirements.

During an application of Magnacide H, an objectionable odor can be detected at distances up to
about 100 yards from the application site. The odor is temporary and dissipates quickly
following application of the pesticide. As indicated above, application sites are typically remote
from sensitive receptors. In addition, TID staff is present during the entire application process,
and if necessary, direct people away from the immediate area should someone come near the
treatment site.

Magnacide H is an acutely toxic and hazardous material. In accordance with state law, all
personnel applying Magnacide H are trained and licensed pesticide applicators. Magnacide H is
applied in accordance with label instructions, which have been approved by DPR to ensure that
risks to human health and the environment are avoided. The material is transported in accordance
with U.S. Department of Transportation regulations to minimize the potential for accidental
release to the environment. Packaging materials are disposed of in an approved, licensed landfill.
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SECTIONTHREE Environmental Setting, Impacts, and Mitigation

For these reasons, routine transport and use of Magnacide H and disposal of pesticide packaging
does not result in significant hazards to the public or the environment.

As discussed in Chapter 2.0; Description of the Proposed Project, the TID canals are operated to
ensure no water spills from the canal system until treated water has been irrigated out of the
system. When it is applied, Magnacide H blends with the water in the canal and flows in a
discrete plume down the canal at the same rate of flow as the water. TID schedules irri gation
deliveries down-canal of an application to ensure all of the water in the canal is delivered to
irrigation customers while Magnacide H may be present. This process results in water containing
Magnacide H being completely diverted from the canal system at various locations down-canal
of an application. The water diverted for irrigation is then replaced by freshwater flows from up-
canal. Prior to releasing water from the canal, field tests are conducted to provide additional
information to ensure, to the extent possible in the field, that Magnacide H is not present. As
required by the NPDES permit, samples are also collected at two representative application sites
and sent to a certified laboratory for analysis, providing further verification that the process used
to irrigate out the Magnacide H is working effectively. For these reasons, the project would not
result in the discharge of Magnacide H to any river. .

The unlined and partiaily lined sections of the TID canal system do not constitute important
habitat for any special status species. These canals are man-made facilities constructed in
uplands. They are designed, operated, and maintained to deliver water seasonally for irrigation of
agricultural land. They are not operated and maintained to provide wildlife habitat. Therefore,

the application of Magnacide H to the water in unlined and partially lined sections of the TID
canal system would not have a significant impact on special status species.

In its ruling on the Petition of Writ of Mandate, the trial court ruled that TID did not adequately
respond to evidence of the potential for Magnacide H to leach into the groundwater from TID's
unlined and partially lined canals. This FIR focuses on responding to this issue.

3.3 HYDROGEOLOGY AND GROUNDWATER WATER QUALITY

3.3.1 Regulatory Setting

The Porter-Cologne Water Quality Control Act is the primary California regulation that
addresses groundwater quality. The requirements of the act are implemented by the SWRCB at
the state level and the RWQCB at the regional level. Under the provisions of the Porter-Cologne
Act and the federal Clean Water Act, the Central Valley RWQCB regulates groundwater quality
in the Central Valley. The Water Quality Control Plan for the Central Valley Basin (Basin Plan)
describes the water-quality control measures that contribute to the protection of the beneficial
uses of the groundwaters encompassed by the region. The Basin Plan identifies beneficial uses
for groundwater, water quality objectives for the reasonable protection of those beneficial uses,
and an implementation plan for achieving those objectives. Beneficial uses of groundwater in the
Central Valley identified in the Basin Plan include:

¢ Municipal and domestic water supply

* Industrial process water supply
® - Industrial service supply
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SECTIONTHREE Enuironmental Setting, impacts, and Mitigation

e Agricultural water supply

The SWRCB has established a policy of non-degradation for the protection of water quality in
the state, including groundwater (Resolution 68-16). The policy states, in relevant part, that
whenever the existing quality of water is better than the quality established in policies as of the
date on which such policies became effective, such existing water quality will be maintained
until it has been demonstrated to the state that any change will be consistent with the maximum
benefit to the people of the state, will not unreasonably affect present and anticipated beneficial
ase of such water, and will not result in water quality less than that prescribed in the policies.
The California legislature has stated, “each regional board shall establish such water quality
objectives in water quality control plans as in its judgment will ensure the reasonable protection
of beneficial uses and the prevention of nuisance; however, it is recognized that it may be
possible for the quality of water to be changed to some degree without unreasonably affecting
beneficial uses” (Water Code Section 13241). The SWRCB has also established the policy that
unless certain criteria are met, groundwaters are considered either existing or potential sources of
municipal or domestic supply (Resolution 88-63). The exemption criteria potentially applicable
to the groundwaters of the Turlock Subbasin of the San Joaquin Valley are:

e TDS exceed 3000 milligrams/liter (mg/L), and it is not reasonably expected by Regional
Water Quality Control Boards to supply a public water system

e There is contamination, either by natural processes or by human activity (unrelated to a
specific pollution incident), that cannot reasonably be treated for domestic use using either
Best Management Practices or best economically achievable practices

e The water source does not provide sufficient water to supply a single well capable of
producing an average, sustained yield of 200 gallons per day

3.3.2 Environmental Setting

3.3.21  Groundwater Hydrology

The Central Valley aquifer system, which covers the entire Central Valley of California, has
recently been defined as a single heterogeneous aquifer system. Roughly the southern third of the
aquifer is defined as the San J oaquin Valley groundwater basin. This basin is a structural trough
up to 200 miles long and 70 miles wide. Tt is filled with up to 32,000 feet of marine and
continental sediments deposited during periodic inundation by the Pacific Ocean and by erosion
of the surrounding mountains. Continental deposits from the mountains form an alluvial wedge
that thickens from the valley margins towards the axis of the structural trough. This depositional
axis is below to slightly west of the rivers, lakes, sloughs, and marshes that mark the current and
historic axis of surface drainage in the San Joaquin Valley (DWR 2004).

For purposes of management, DWR has divided the San Joaquin Valley groundwater basin into
subbasins. TID lies within the Turlock Subbasin, which is located between the Tuolumne and
Merced rivers and is bounded on the west by the San J oaquin River and on the east by crystalline
basement rock of the Sierra Nevada foothills. The following description of groundwater
hydrology in the subbasin is from DWR Bulletin 118 (2004).
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SECTIONTHREE Environmental Setting, Impacts, and Mitigation

“The primary groundwater units in the Turlock Subbasin consist of consolidated and
unconsolidated sedimentary deposits. The consolidated deposits include the Ione

Formation of Miocene age, the Valley Springs Formation of Eocene age, and the Mehrten

Unconsolidated deposits include continental deposits, older alluvium, younger alluvium,
and flood-basin deposits. Lacustrine and marsh deposits, which constitute the Corcoran
or E-clay barrier to groundwater flow (aquitard), underlie the western half of the subbasin
at depths ranging between about 50 and 200 feet. The continental deposits and older
alluvium are the main water bearing units in the unconsolidated deposits. The lacustrine
and marsh deposits and the flood deposits yieid little water to wells. In most places, the
younger alluvium probably yields only moderate quantities of water:

Groundwater in the consolidated rocks is semi-confined to confined, Groundwater
beneath the E-clay in the western part of the subbasin is confined. Groundwater flow is

On the average the water level in the Turlock Subbasin has declined nearly seven feet
between 1970 and 2000. The period from 1970 through 1992 showed a generally steep
decline totaling about 15 fect. From 1992 to 1994, water levels stayed near this low level.
From 1994 to 2000, water levels rebounded about eight feet, bringing them to
approximately seven feet below the 1970 levels. Water level declines have been more

- severe in the eastern portion of the subbasin after 1982.

Estimations of the total storage capacity of the subbasin and the amount of water in
storage as of 1995 were calculated using an estimated specific yield of 10.1 percent and
water levels collected by DWR and cooperators. According to these calculations, the total
storage capacity of the subbasin is about 15.8 million acre-feet to a depth of 300 feet and
30 million acre-feet to the base of fresh groundwater.

Natural recharge of the subbasin was estimated to be 33,000 acre-feet by DWR. Applied
water recharge was calculated to be 31 3,000 acre-feet. Annual municipal and agricultural
extraction was calculated at 65,000 and 387 -000 acre-feet, respectively.”
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SECTIONTHREE Environmental Setting, Impacts, and Mitigation

grburidwatér with a TDS greater than 3000 mglLls géhera]ly not considered suitable for
domestic or municipal water supplies in the Central Valley Basin Plan.

[

There are localized areas of groundwater that contain high concentrations of nitrate, chloride,
poron, and DBCP. Some sodium chloride type water of high TDS is found along the west side of
the subbasin. Two wells in the city of Turlock have been closed, one for nitrate and one for
carbon tetrachloride (DWR 2004).

Seven groundwater monitoring wells were developed adjacent to the unlined and partially lined
portions of TID canals in 2003 (Figure 3-1). Groundwater from each well was sampled for

o acrolein in July 2005. No acrolein was detected in the groundwater samples collected on July 6
10 and7, 2005 (reporting limit of 20 ug/l. or 20 parts per billion [ppb]). The laboratory reports ar¢
11 provided in Appendix D. These results provide evidence that groundwater is not currently
s+2 contaminated with acrolein; however, since no Magnacide H has been applied to the unlined or
13 partially lined canal sections in 2005, these sampling results do not conclusively show that
44 acrolein would not reach groundwater after application to the unlined and partially lined canals.
45 As described below, modeling was conducted to analyze the potential impacts. ' '

o ot A W

W o~

16 3.3.3 Impact Assessment Methodology

17  Operation of the TID jrrigation system is dictated by hydrologic conditions and the irrigation
18 water delivery schedule established by TID and its farm customers. The application of

19 Magnacide H does not drive these operations and therefore has no impact on groundwater

20 hydrology. For this reason, the impact assessment focuses on groundwater quality.

21 Potential impacts to groundwater quality from seepage of acrolein through unlined and partially
25 lined sections of canals was evaluated using the computer model VS2DT. This model was

o3 developed by the U.S. Geologic Survey to simulate flow and solute transport in variably

-4 saturated porous media, and can estimate the movement of chemicals through the vadose zone
25 (i.e., the soil layer between the surface of the ground and the surface of the groundwater table)
o6 into the groundwater.

7 The potential migration of acrolein into groundwater from unlined and partially lined canals was
.8 modeled at three locations (Sites 1, 2, and 4 on Figure 3-1). Groundwater elevations and soil

2o types for the modeling were collected from seven borings developed into monitoring wells in

a0 2005. Modeling was done for those locations with the shallowest groundwater elevations (24.3 to
31 34.5 feet below ground surface) and soils that were fairly representative of other areas that are

s2  crossed by the canal sections that are unlined or partially lined. This provided worst case

a3 scenarios in terms of the potential for acrolein to leach from the canals to the underlying
groundwater. In modeling the movement of acrolein from the canals into soil, the rapid
degradation and volatilization of acrolein in canal water was not considered, although dilution of
the chemical in the canal water was taken into account. This provided a maximum concentration
of acrolein in water at the point it begins infiltrating the ground below the canal. Degradation of
ss acrolein in the vadose zone was taken into consideration in modeling. A description of the

ae modeling study, including modeling assumptions, is provided in Appendix D.
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SECTIONTHREE Environmental Setting, impacts, and Mitigatien

Significance Criteria

Water quality impacts would be considered significant if concentrations of acrolein in
groundwater exceed levels expected to cause chronic health effects if the groundwater is used as
drinking water. The chronic threshold was used for the measure of significance rather than
concentrations that would cause acute health effects because the concentration for chronic health
effects is lower. Concentrations of acrolein that would not result in chronic health effects would
also not result in acute health effects.

No state or federal drinking water standards (Maximum Contaminant Levels) exist for acrolein.
The Central Valley RWQCB has reported a literature-based taste and odor threshold of 110 ppb
for acrolein and the EPA National Ambient Water Quality Criteria for sources of drinking water
is 290 ppb for acrolein. The concentration used in this analysis is the oral reference dose (RID)
for acrolein of 3.5 parts per billion (ppb) that is reported in the EPA Integrated Risk Information
System (IRIS) (EPA 2005). Health assessment information on a chemical substance is included
in IRIS only after a comprehensive review of chronic toxicity data by EPA health scientists. The
RfD is an estimate with uncertainty spanning perhaps an order of magnitude of a daily oral
exposure to the human population (including susceptible subgroups) that is likely to be without
an appreciable risk of adverse health effects over a lifetime (EPA 2005). Tt is derived from a
Benchmark Dose Limit (BMDL)3, No-Observed-Adverse-Effect Level (NOAEL), Lowest-
Observed-Adverse-Effect Level (LOAEL) or another suitable point of departure, with
uncertainty/variability factors applied to reflect limitations of the data used (EPA 2005). A
predicted exceedence of the threshold of 3.5 ppb does not necessarily mean that a significant
impact would occur; it indicates only that a significant impact is possible under certain
conditions, and further evaluation would be warranted. Because 3.5 ppb is the lowest RfD
reported by IRIS, it can be inferred with a high degree of confidence that as long as the
maximum predicted concentration of acrolein in groundwater is below this threshold, no

stgnificant impact is likely to occur.

334 Potential Project Impacts

Potential Impact 3.3-1: | Magnacide H applied to the water in unlined and partially lined
sections of the TID canal system could percolate into underlying
groundwater resulting in contamination of drinking water supplies.

Significant: Less than significant

Mitigation: None warranted

As described in Section 3.3.3 above and in Appendix D, groundwater guality modeling was done
at three locations adjacent to the unlined and partially lined sections of the TID canal system
where groundwater was shallow, ranging from 24.3 1o 34.5 feet below the gronnd surface (20.2
to 30.7 feet below the bottom of the canal). In conducting the modeling, it was assumed that

3 A Benchmark Dose Limit is a statistical tower confidence limit on the dose that produces predetermined change in
response rate of an adverse effect compared to background (EPA 2005).
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SECTIONTHREE Environmental Setting, Impacts, and Mitigation

acrolein did not degrade or volatilize when it was in the canal. In actuality, acrolein begins to
rapidly degrade as soon as it is introduced to water. The results of the modeling provided an
acrolein concentration in the vadose zone water at the surface of the groundwater table ranging
from 0.0006 to 2.0 ppb depending on the application scenario and the specific location. Because
these concentrations are located in water immediately above the groundwater table, they
represent concentrations higher than would occur after vadose zone water mixes with
groundwater. As the acrolein mixes with groundwater, it would be diluted and the concentration
of the pesticide would become substantially less. Because the maximum concentration of
acrolein modeled for groundwater using worst case assumptions (e.g., maximum impact) is
below the screening threshold, the use of Magnacide H in unlined and partially lined sections of
the TID canal system would have a less-than-significant impact.

Groundwater beneath portions of the unlined and partially lined canals has the potential to
ultimately discharge to either the Tuolumne or Merced rivers. As indicated in the NMFS
comment letter on the Notice of Preparation (NOP) (Appendix E), the EPA has proposed a
chronic (four-day average exposure not exceeded more than once very three years) acrolein
water quality criterion for the protection of freshwater organisms of 2.9 ppb. Modeling has
indicated that the worst-case concentration of acrolein in the vadose zone is below this criterion
even before vadose zone water mixes with groundwater. By the time the vadose zone water has
diluted in groundwater, and acrolein has further degraded as the groundwater moves down-
gradient, it would be undetectable in the groundwater discharging into either the Tnolumne or
Merced rivers.
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SECTIONFOUR | Altornatives te the Proposed Project

environmental impacts while at least partially meeting project objectives. This is done to foster
informed decision-making and public participation in the environmental process.

As discussed in Chapter 3.0: Environmental Setting, Impacts, and Mitigation, no significant
impacts have been identified for the continuation of the TID program to apply Magnacide H to
the unlined and partially lined sections of its canal system, However, to foster informed decision-
making and public participation in the environmental process, TID has nonetheless considered
alternatives to this project and in accordance with the general NPDES permit will continue to
evalvate alternatives to the use of Magnacide H,

4.1 NO PROJECT ALTERNATIVE

Under the No Project Alternative, TID would not apply Magnacide H to the unlined and partially
lined sections of its canals. The aquatic pesticide would continue to be used to control aquatic
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SECTIONFOUR Alternatives to the Proposed Preject

materials in TID’s imrigation system because of the high flow rates required for water
distribution.

4.3 WATER LEVEL MANIPULATION

As indicated in Section 2.4.1, TID uses manipulation of water level as much as possible 0
control the growth of aquatic weeds. However, during the irrigation season, it is not possible to
keep portions of the canal system dry for a long enough period of time t0 completely kill aquatic
weeds. Therefore, this is nota practical alternative for aquatic weed control throughout the

irrigation system.

4.4 OTHER AQUATIC PESTICIDES

Environmental factors were considered by TID in the selection of Magnacide H. It is effective at
suppressing aquatic weeds and algae and it degrades quickly so that TID can control it within the
irrigation system. No other aquatic pesticide has been identified by TID that can be used for
these purposes as safely and effectively as Magnacide H. Other aquatic pesticides that TID has
considered in the past are either less effective at controlling the aquatic weeds that are present in
TID’s canals or the permitted uses of the water following application restricts TID’s ability to
efficiently operate the irrigation system, Of both.

4.5 OTHER ALTERNATIVES

A potential alternative consists of exclusive reliance on mechanical removal of weeds from
untined and partiaily lined canals. This alternative is already encompassed by the No Project
Alternative, as described above.

No other alternatives have been identified to control the growth of aquatic weeds in TID’s
unlined and partially lined canals. No off-site alternative is considered because the canal system
is already constructed.
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SECTIONFIVE | Cumulative Impacts

The Merced Irrigation District to the south of TID is the only other irrigation district that has
canals that could potentially be treated with Magnacide H in the Turlock Subbasin. The proposed
project in combination with the application of aquatic pesticides by Merced Irrigation District,
would not be expected to result in cumulative impacts to groundwater quality. As discussed in
Section 3.3 .4, the concentration of acrolein in water seeping from TID’s unlined and partially
lined canals would be substantially below the reference dose for health effects and the EPA

Pproposed chronic water quality criteria for the protection of aquatic life before it mixes with

groundwater, The acrolein would be undetectable shortly after entering groundwater because of
dilution and continued rapid degradation. Therefore, it would not cause a cumulative impact to
groundwater quality in combination with the activities of Merced Irrigation District.

Treated water applied to agricultural fields in the District in combination with the application of
Magnacide H to TID’s unlined and partially lined canals would not result in cumulative impacts
to groundwater quality. Laboratory and field studies have shown that major factors determining
the speed at'which acrolein degrades in water are PH, temperature, and TDS. As these three |
factors increase, acrolein degrades faster (Baker Petrolite Corporation 2004, Nordon et al. 1 996,
and Smith et al. 1995). For example, the hydration half-life of acrolein under laboratory
conditions was reported as 3.5 days at pH 5, 1.5 days at PH 7, and 4 hours at pH 10 (Baker
Petrolite Corporation 2004). All of the agricultural land that is irrigated by water from TID has a
PH greater than 7. When irrigation water is applied to a field, the temperature of the water
generally increases as the water spreads out and is heated by the ground and sun. As the water
flows over the fields, it picks up salts from the soil, increasing both the TDS and pH of the water.
Other factors that also increase the rate at which acrolein degrades when treated water is applied
to farm fields include absorption onto organic matter in the soil, microbial transformation, and
mineralization. '

A monitoring study was conducted in Kern County, California to measure the dissipation of
acrolein across fields irrigated with treated water (Baker Petrolite Corporation 2004). Both flood
and furrow irrigation were investigated. In the furrow irrigation study, the acrolein concentration
dropped from an initial value of 10.9 ppm to non-detectable (<10 ppb) at 600 feet down the
furrow. In a flood irrigated field, the acrolein concentration dropped from the initial
concentration of 4.2 ppm to non-detectable (<10 ppb) at 400 fect down the field.

The studies show that acrolein quickly degrades to concentrations below 10 ppb as it is applied
to agricultural fields. This degradation would continue as the treated water infiltrates the soil. If
there were any acrolein remaining when the water reached the groundwater table, even where the
water table is only a few feet below the ground surface, it would be diluted by an order of
magnitude or more as it mixed with the groundwater. Movement of groundwater down-gradient
takes many hours or days even in sandy soils. Any acrolein present in the water would further
degrade as it moved down-gradient in the groundwater table. Therefore, it is unlikely to be
detectable within a few feet of the point where it first enters the groundwater table, Because of
this, there would be no cumulative groundwater quality impact from percolation of treated water
from irrigated fields and treated water from TID’s unlined and partially lined canals. '
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SECTIBNSIX Consistency With Adeptod Plans and Pelicies

Land uses along. the 16wef San J oaqhin ijer cbﬁsist pnmanly of rurai résidéntial and. |
agricultural areas until the river enters the Sacramento-San Joaquin River Delta near the

The proposed project directly affects TID’s canal system, thereby indirectly affecting the
beneficiaries of the water, primarily agricultural land uses within TID’s irrigation boundaries and
adjacent land uses. To the extent that water resources and habitats could be affected by the
application of Magnacide H in the unlined and partially lined sections of the TID canal system,
local general plan policies are of interest. The relevant plans are the Merced County and
Stanislaus County general plans.

Mandatory elements of these general plans that have bearing on the proposed project are land
use, agriculture, fish and wildlife habitat, water resources, and conservation. The goals and
policies of these elements for both counties are listed in Table 6-1.

Table 6-1
County General Plan Policy Summary
County Goals and Objectives :
Merced * Appropriately designate rural areas to meet the agricultural, grazing, wildlife

habitat, recreational, naturaj resource, and open-space needs of the county,

* Protect rare and endangered species from urban development and recognize them
in rural areas.

* Protect surface and groundwater resources from contamination, evaporation, and
inefficient use.

= Support measures to protect and improve water quality.

Stanislaus * Conserve water resources and protect water quality in the county.,

* Provide for the long-term conservation and use of agricultural land.
* Protect fish and wildlife species in the county.

*_Protect the natural resources that sustain agriculture in the county.

Source: Merced County 1990 and Stanisiaug County 1994,

- The proposed project is consistent with the policies listed in Table 6-1. Because land uses would

" notbe physically altered, local zoning and related land use controls are not an issue. The project
- would not directly or indirectly result in the following actions:

- ® Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance, as shown

on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the

California Resources Agency, to non-agricultural use.

¢ Conflict with existing zoning for agricultural use or a Williamson Act contract.
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SECTIONSIX consistency With Adopted Plans and Policies

; e Involve other changes in the existing environment, which, due to their location or nature,
2 could result in conversion of farmland to non-agricultural use.

s As discussed in Chapter 3.0: Environmental Setting, Impacts, and Mitigation the proposed
4 project would not impact groundwater quality.

e ————
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SESTIBNSEVEN Other CEQA Considerations

7.1 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS

The proposed project would have no significant impacts. Therefore, it would not have significant
unavoidable adverse impacts,

7.2 GROWTH-INDUCING IMPACTS OF THE PROJECT

customers. The project would not change the use of TID’s water from farmland irrigation.
Therefore, the project would have no growth-inducing impacts.

7.3 IRREVERSIBLE CHANGES/RRETRIEVABLE COMMITMENT OF
RESOURCES

As discussed in Section 2.4.3, Magnacide H is not persistent in the environment, with 4 half-life
in water of 5.5 to 30 hours, Acrolein, the active ingredient of Magnacide H, also does not
bioaccumulate. For these reasons, its continued use in the unlined and partially lined sections of
the TID canal system would not result in irreversible changes or irretrievable commitments of
resources.
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SECTIONEIGHT | Consultation and Coordination

8.1 PERSONS AND AGENCIES CONTACTED

On June 22, 2005, TID mailed a Notice of Preparation (NOP) annourncing the preparation of this
Draft EIR to the California State Clearinghouse, SWRCEB, CDFG, National Marine Fisheries

8.2 SCOPING

TID convened a public scoping on July 28, 2005, to solicit comments from the public and
interested agencies on the issues that should be addressed in the EIR. No member of the public or
government agency attended the meeting.
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9 years

SECTIONNINE List of Preparers and Contributors
TiD
Degree(s) / Years of Experience and
Preparer / Contributor Experience Expertise Role in Preparation
Ford, T. B.S., Wildlife and Biological Resources Biological Resources
| Fisheries Biology
24 years
Liebersbach, D. BS, Civil Engineering Water Resources Project Manager
. 12 years
| Marklund, S. BS, Business Management | Licensed PCA Agricultural Pest Control
| 14 years
URS
Degree(s) / Years of Experience and
Preparer / Contributor Experience Expertise Role in Preparation
Baily, T, MS, Ecology CEQA Compliance Senior Environmental
BS, Forestry Planner
31 years
Hun't, L. MS, Environmental Hydrology and Water Lead, Hydrology and
Engineering Quality Water Quality
BS, Eavironmental
Systems Engineering
9 years
| Leach, S, MA, Vegetation Ecology | Biological Resources Lead, Biological
BS, Physical Geography Resources
12 years
Weinberg, D. BA, Biological Sciences Biological Resources Biological Resources
12 vears
 Griffith and Masuda
_ Degree(s) / Years of Experience and
_ Preparer / Contributor Experience Expertise Role in Preparation
Masuda, R. ID., Law Water Resources Legal Counsel
BA, Political Science Fish Resources
33 years CEQA Compliance
Morales, G. I.D., Law Water Quality | Legal Counsel
BS, Civil Engineering CEQA Compliance
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NEGATIVE DECLARATION

Pursuant to Section 21000 et. Seq. of the Public Resources Code, State of California, a Negative
- Declaration is adopted for the following project. |

1.  Project Name: - Aquatic Pesticide Application Program for the Turlock Irrigation
District
2. Project Location, Description and Alternatives:
' The Proposed Project is located in the San J oaquin Valley, in the counties of Stanislaus and
Merced.
Cities: Project area includes cities of Ceres, South Modesto, Turlock, and Hughson and
communities of Denair, Keyes, Ballico, Hilmar, Delthi and La Grange
Counties:  Stanislaus and Merced
The Proposed Project is the continuation of an aquatic pesticide application program conducted by
Turlock Irrigation District since 1975, The program has been regulated since 2002 under the State
Water Resources Control Board (SWRCB) Statewide General National Poliutant Discharge
Elimination System (NPDES) Permit for Discharges of Aquatic Pesticides (Water Quality Order No
2001-12-DWQ, General Permit No. CAG990003). The proposed project would occur under a new
General Permit in 2004 and is expected to be equivalent to the current program. The proposed
program would be implemented for a period of approximately 5 years, or for the term of the new
General Permit.
Turlock Irrigation District applies aquatic pesticides to its facilities to contro] weeds and algae that
interfere with irrigation conveyance, clog waterways and pumps, and cause canal overtoppings. To
conserve water and maximize the efficiency of irrigation, many landowners currently use sprinkler,
drip, or micro-irrigation Systems. These systems require irrigation water to be clean and free of -
vegetative debris that will clog machinery. Agquatic weeds can also cause treatment problems for
municipal water supplies,
The proposed project includes the Best Management Practices/Standard Operating Procedures listed
- mnSection2.2.2.2 of the Initial Study. In addition, the District will implement special-status species
awareness training seasonally for District personnel, prior to the application of aquatic pesticides.
' A variety of alternative measures were considered in the analysis, including the No Project
alternative, as well as other control measures.
3. Project Sponsor:
Turlock Irrigation District
333 East Canal Drive
P.O. Box 949
Turlock, CA 95381
Négative Declaration 1




4. Preparation of Environmental Documents and Public Review

This Negative Declaration was prepared by the Turlock Irrigation District. Copies may be obtained
at the following address:

Turlock Jrrigation District
333 East Canal Dnive
Turlock, CA 95380

Contacting the Water Resources ahd Regulatbry Affairs Administration at: .(209) 883-8428.

Materials used in preparation of the Initial Study are available for review at this address during the
following hours:

Monday - Friday, 8:30 am to 4:00 pm

The public review period concluded on January 21, 2004. Comments were submitted to Debra C.
Liebersbach, Turlock Irrigation District, P.O. Box 949, Tuxlock, CA 93381, fax (209) 656-2180. No
additional public review is required.

5. Finding of No Significant Effect on the Environment

Pursuant to the California Environmental Quality Act (CEQA) of 1970, as amended, an Initial Study for
the Aquatic Pesticides Application Program has been conducted to identify any significant
environmental effects of the project and to determine whether an Environmental Impact Report or
Negative Declaration should be prepared.

Based on the attached Initial Study (IS), the summary of comments received during the public review
period and shertly thereafter, and responses to those comments, and with an opportunity for additional
public comments at a meeting on January 30, 2004, itis determined that:

An Environmental Impact Report is not required. There is no substantial evidence, in light of the whole
record before the District, that the Proposed Project may have a significant effect on the environment.
There would be no new construction or alteration of facilities; no new irrigation of lands; and no
substantial changes in the operation of the irrigation water conveyance and water storage facilities. The
proposed treatments are not likely to have a substantial adverse effect, either directly or through habitat
modifications, on special-status species over existing conditions.

Based on the finding that no significant impacts were identified for the project, it is concluded that a
Negative Declaration is the appropriate CEQA action.

M M"‘ Date: ’A ’A ¢

Larry Weis, GeneralfManager
Turlock Trrigation District
CEQA Lead Agency

Negative Declaration 2




. Notice of Determination .

To: X _Office of Planning and Research From: Turlock Itrigation District

1400 Tenth Street, Room 121 333 East Canal Drive
Sacramento, CA 95814 - Turlock, , CA 95380

X_County Clerk
County of:  San Joaquin___  Stanislaus X . Merced X Mariposa___

Subject: Filing of Notice of Determination in compliance with Section 21 108 or 21152 of the Public Resources Code.

Project Title: Aquatic Pesticide Application Program for the Turlock Irrigation District

State Clearinghouse Number Lead Agency Coritact Person Area Code/Telephone/Extension
2003122100 Debra C. Lichersbach (209) 883-8428

Project Location (include county)
San Joaquin Valley in Stanislaus and Merced Counties

. Project Description:

. The Proposed Project is the contimiation of an aquatic pesticide application program conducted by Turlock Irrigation

. District since 1975. The program has been regulated since 2002 under the State Water Resources Control Board
T (SWRCB) Statewide General National Pollutant Discharge ‘Elimination System (NPDES) Permit for Discharges of
. Aquatic Pesticides {Water Quality Order No. 2001-12-DWQ, General Permit No. CAG990003). The proposed
. program would occur under a new General Permit in 2004 and is expected to be equivalent to the current program.
i The proposed: program would be implemented for a period of approximately 5 years, or for the term of the new
* General Permit. '

" Turlock Irrigation District applies aquatic pesticides to its facilities to control weeds and algae that interfere with
 irmigation conveyance, clog waterways and pumps, and cause canal overtoppings. To conserve water and maximize the

efficiency of irrigation, many landowners currently use sprinkler, drip, or micro-irrigation systems. These systems
. Tequire irrigation water to be clean and free of vegetative debris that will clog machinery, Aquatic weeds can also
cause treatment problems for nunicipal water supplies. : :

: nitial Study. In addition, the District wilirimplement special-status species awareness tréining seasonally for
‘ District personnel, prior to the application of aquatic pesticides.

A variety of alternative Tieasures were considered in the analysis, including the No Project alternative, as well as
‘other control measures

This is to advise that the Turlock Irrigation District

: Lead Agency Responsible Agency
as the lead CEQA agency has approved the above described project on January 30, 2004 and has made the following
determinations regarding the above described project.
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2 provisions of CEQA. .
This is to certify that the Negative Declaration and supporting Initial Study with comments and record of project approval is
available to the General Public at:

'Ié‘uﬂock Irrigation District, 333 East (ﬁna] Drive, P,0. Box 949, Turlock, CA 95381 {(209) 883-8428

January 30, 2004 General Manager
Date Title

Sigriature: Lamry Weis, Tarlock In\iéation {)isn'ict

Date received for filing and posting at OPR:
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. CEQA Initial Study .

1 BACKGROUND

Project Title: Agquatic Pesticides Application Program

Project Location: | Regional Location: San Joaquin Valley in central California

District: The Proposed Project applies to the Turlock Irrigation District facilities,
located within Stanislaus and Merced counties (cast of the San J oaquin River, south of
the Tuolumne River and north of the Merced River).

Assessor Parcel No.(s): | Not applicable
Lead Agency: Turlock Irrigation District

Project Sponsor’s Larry Weis, General Manager
Name and Address: Turlock Irrigation District
: 333 East Canal Drive
{ P.O. Box 949
Turlock, California 95381-0949

Other Agencies Whose . | State Water Resources Control Board
Approval is Required: :

General Plan The Stanislaus and Merced County General Plan (Land Use Element) applies to the
Designation: District’s entire service area (project site); therefore all the County's general plan land
use designations are applicable. Where incorporated areas are included in the District,
the cities of Hughson, Ceres, Modesto, and Turlock land use plans would apply and
govem if there are any differences between the county and city general plans.

Zoning Designation: Since the location of the Proposed Project is the entire service area of the Turlock
Irrigation District, specific zoning designations are those contained in the Stanislaus
and Merced county General Plan(s) (Land Use Element) for unincorporated areas and
the general/land use plans for the Cities of Hughson, Ceres, Modesto and Turlock for
the incorporated areas ‘

Project Description: The Proposed Project is the continuation of an aquatic pesticide application program
_ by Turlock Irrigation District since 1975. The program was previously regulated in
2002 and 2003 under the State Water Resources Control Board (SWRCB) Statewide
General National Pollutant Discharge Elimination System {NPDES) Permit for
Discharges of Aquatic Pesticides {Water Quality Order No. 2001-12-DWQ, General

' : Permit No. CAG990003). The proposed program would occur under a new General

l Application Number: Not applicable

Permit in 2004 and is expected to be equivalent to the current program. The proposed
program would be implemented for a period of approximately 5 years, or for the term
of the new General Permit.

Turlock Irrigation District applies aquatic pesticides to its facilities to control weeds
and algae that interfere with itrigation conveyance, cause canal overfoppings, and clog
waterways and pumps. To conserve water and maximize the efficiency of irrigation,
many landowners currently use sprinkder, drip, or micro irrigation systems. These
systems require irrigation water to be clean and free of vegetative debris that will clog
machinery. Aquatic weeds can also cause treatment problems for municipal water
supplies.

Swrounding Land The affected areas within the District are surrounded by predominantly agricultural
Uses: 4 and related land uses,

- Aquatic Pesticides Program 1 Turfock lrrigation District
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CEQA Initial Study

2 PROJECT DESCRIPTION ,

This section describes a proposed aquatic pesticide application program for the Turlock
Irrigation District. The District has been applying aquatic pesticides since 1975. The program
was previously regulated in 2002 and 2003 under the State Water Resources Control Board
(SWRCB) Statewide General National Pollutant Discharge Elimination System (NPDES) Permit
for Discharges of Aquatic Pesticides (Water Quality Order No. 2001-12-DWQ, General Permit
No. CAG990003). The proposed program would occur under a new General Permit and is
expected to be equivalent to the current program. The proposed program would be implemented
for a period of approximately 5 years, or for the term of the new General Permit. The No Project
condition assumes that no chemical control measures will be implemented to manage aquatic
plants and algae in District facilities, and this condition is likely to result in safety concerns due
to canal overtoppings, clogged pumps, taste and odor problems in municipal water supplies and
economic losses.

2.1 PROJECT OBJECTIVES

-The Turlock Irrigation District applies aquatic pesticides to its irrigation conveyance system to
control weeds and algae that interfere with irrigation conveyance, cause canal overtoppings, clog
waterways and pumps, and cause treatment problems for municipal water supplies. Some of the
most problematic weeds include American pondweed, yellow primrose, and curly moss. To
conserve water and maximize the efficiency of irrigation, many landowners currently use
sprinkler, drip, or micro irrigation systems. These systems require irrigation water to be clean
and free of vegetative debris that will clog machinery.

2.2 PROJECT CHARACTERISTICS

2.21 Project Location

2211  Regional Location

The Proposed Project is located in the San Joaquin Valley (Figure 2-1) in central California. The
project area and vicinity are characterized by the San Joaquin River and its tributaries located in
Fresno, Madera, Mariposa, Merced, San Joaquin, Stanislaus, and Tuolumne counties. The major
cities in the valley are Modesto, Merced, and Fresno.

2212  District Location

Turlock Irrigation District is located in Stanislaus and Merced counties, and its service area is
shown on Figure 2-2. Additional information regarding the location of the District in relation to
the larger San Joaquin River watershed area is shown in Figure 6-1. The District supplies
irrigation water to approximately 150,000 acres. The irrigation service area is bordered on the
north by the Tuolumne River, on the south by the Merced River, and on the west by the San.
Joaquin River. The District’s canal system begins at La Grange Dam on the Tuolumne River
where water is diverted into the District’s Upper Main Canal for conveyance to Turlock Lake,

Aquatic Pesticides Program 2 Turlock Irrigation District
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! CEQA nitial Study .

132, from which water is pumped, treated, and later deposited in storage tanks for future delivery
to municipal customers.

The District owns and operates approximately 250 miles of canals and laterals, most of which
have been lined. Water that is not utilized for irrigation purposes is released from the canal into
the river system through spill gates or weirs located at the end of each caral, and at several

canals, laterals and drains owned and operated by the District are man-made, constructed
waterways designed and wutilized for this purpose. The water from these man-made canals and
drains comes in contact the natural waterways with designated beneficial uses, when water is
released to either the Tuolumne, Merced or San Joaquin river.

222 Project Features

2221  Proposed Pesticide Application

All pesticides applied to surface water by the District are registered for use in California as
aquatie pesticides. Before a pesticide can be used for a specific type of application in California,
the Department of Pesticide Regulation (DPR) evaluates it thoroughly during the registration
process to ensure that no unacceptable risk to human health or the environment exists. For a
pesticide to be evaluated for registration, the applicant must submit data on the product’s
toxicology, fate and transport characteristics, hazards to nontarget organisms, effects on fish and

listed on labels.
Turlock Irrigation District applies the following aquatic herbicides and algaecides to water
distribution facilities: ' '
Magnacide H (acrolein)
Rodeo/AquaMaster (glyphosate)
K-Tea (copper-triethanolamine complex) ‘
Komeen (copper-ethylenediamine complex)
Cutrine-plus (copper-ethanolamine complex)
. Magnacide H (acrolein) _
~+ During the irrigation season, Magnacide H (acrolein) is applied to the canal system below
Turlock Lake (see Figure 2-3) to control a variety of weeds and algae that interfere with the

~ operation of the canal system and the delivery of irrigation water. Table 2-1 details the length,
~ surface area, and types of canals treated. At the beginning of each year a proposed Magnacide H

- Aquatic Pesticides Program 5 Turlock brigation District
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‘ CEQA Initial Study .

application schedule is developed and utilized as a guideline. However, the actual date of
application may vary based on need and field conditions.

The District applies a preventative maintenance approach to Magnacide H use. Aquatic weeds
are targeted at carlier stages of growth, when lower concentrations of the pesticide are required
to achieve the desired effect. As a result, applications are scheduled frequently, at lower dosages
to control aquatic growth, thereby reducing the pesticide concentrations in the water.

Magnacide H is applied throughout the canal system below Turlock Lake. Applications are made
directly to the water in the canal. The pesticide is injected into the water at a turbulent location,
like a canal drop to ensure the maximum mixing and relatively even distribution of the pesticide
within the canal cross-section. In addition, applications are made starting at the bottom of the
canal or lateral, and working up the system. This approach provides the maximum control of the
water, while minimizing the potential for a buildup of the pesticide as the water flows

downstream.
Table 2-1
Water Bodies Treated with Magnacide H
Estimated Estimated Total
Total Length Surface Area Estimated Typical
Treated Water Bodies Treated Treated Range of Flow Rates
Unlined canals 44 miles 107 acres 300600 cfs
Lined canals 206 miles 500 acres 15-1,800 cfs

Determinations of Magnacide H applications are made in terms of rates (gallons/hour) based on
site-specific information, such as flow, temperature, and weed condition. Weed condition is
standardized in the label’s application guide as follows:

Table 2-2
Weed Growth Condition Chart for Temperatures above 60° F
Condition Code Magracide H gallon/cfs (Dosage)

A. Little algae and pondweed 0.17

Less than 6 inches long
B. Algae (nonfloating) and 0.25

Pondweed less than 12 inches long
C. Algae (some floating) and 0.50

Pondweed 12 to 24 inches long
D. Algae (some floating) and 1.0

Mature pondweed (over 24 inches)
E. Choked Condition [ 3]

The Condition Codes are used to describe the general treatment level. Fach treatment requires
that an application rate be determined. The rate (gallons/hour) to be applied to a canal depends

Aguatic Pesticides Program 7
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on the condition dosage, temperature factor, canal rate of flow, and contact time. Equations
and/or rate tables in the label instructions are used to determine the rate at the time of treatment.
The resulting concentration (in ppm) is a function of the dosage and application time, and is
another indicator of general treatment levels. Label instructions indicate that 15 ppm should not
be exceeded by any combination of dosage and application time. ‘

Rodeo/AquaMaster (glyphosate)

Turlock Irrigation District utilizes Rodeo/AquaMaster to control aquatic weeds in the canals and
drains (see Figure 2-4). Applications are made in accordance with label instructions.
Rodeo/AquaMaster is applied annually along the banks of the drains to contro! weed growth. In
addition, Rodeo/AquaMaster is applied, as needed, to the drains if they are dry during the non-
irrigation season. These types of applications would not be considered a direct application of the
pesticide to the water body (since the pesticide is not being applied to vegetation in the water).
These types of applications are not covered under the permit requirements. Only those
applications of Rodeo/Aquamaster applied to the plants growing in the water is regulated by the
permit.

The District does apply Rodeo/AquaMaster to plants growing within the drains while water is
present. This type of application would be covered by the permit requirements. This type of
application is on an as-needed basis, typically in the fall when the aquatic weed growth is
greatest. In addition, during the nonirrigation season when stormwater flows may be present,
Rodeo/AquaMaster is applied, as needed, to weeds growing in the canal system. These types of
applications are also made in accordance with label instructions. Pro-spreader/Activator is an
adjuvant used with the pesticide in these applications.

. Table 2-3
Water Bodies Treated with Rodeo/AquaMaster
Estimated .
: Total Length Estimated Estimated Applied to
Treated Water Treated Total Area Typical Range Vegetation in
Bodies Annually Treated of Flow Rates Water?

Unlined canals Varies Varies 10-50 cfs As Needed
-Lined canals Varies Varies 1050 cfs As Needed
Drains Varies Varies 10-30cfs As Needed

Rodeo/Aquamaster is applied using a backpack sprayer or a spray rig. Appiications are dire.ctly
applied to the specific weed growth, and not to a general area. In this manner, the District is able
to minimize the amount of product used, the contact with water, and any potential spray drift.

Weed growth is the determining factor with respect to application rates. Rodeo/AquaMaster is
typically applied at a rate of 4 quarts/acre, mixed with a quart of Pro-spreader/Activator, a
surfactant, and blended with water. However, if weed growth is minimal, the Rodeo/AquaMaster
rate is reduced to 3 quarts/acre. ‘

Aquatic Pesticides Program 8
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Copper Compounds

The District applies K-Tea (copper-triethanolamine complex), Komeen {(copper-ethylenediamine
complex), and Cutrine-Plus (copper-ethanolamine complex) to a small 3-acre municipal water
supply retention reservoir along the Upper Main Canal near La Grange, California, where water

is stored prior to treatment (Figure 2-5). Copper compounds are applied once or twice per year,
as rieeded, based on aquatic plant growth.

Table 2-4
Water Bodies Treated with Copper Compounds (K-Tea, Komeen and Cutrine-plus)
Total Length Designated
Treated Water Bodies Treated Total Area Treated | Typical Flow Rates Beneficial Uses
Reservoirs N/A 3 None None

Copper compounds are applied directly to the water, in accordance with label instructions.
Pesticides are applied using a small boat with an outboard motor. K-Tea is applied to control
algae at a rate of between 0.2 to 0.5 ppm. In addition, either Komeen or Cutrine-plus is applied to
control aquatic plant growth in the reservoir at a rate of between 0.5 to 1.0 ppm.

2222  Best Management Practices

The following general best management practices (BMPs) are utilized for all aquatic pesticide
applications:

Obtain an annual permit from the County Agricultural Commissioner (CAC) and submit a
Notice of Intent to the CAC and the County 24 hours before applying a restricted pesticide.

File a Notice of Intent form, including an annual application schedule, with Region 4 of the
California Department of Fish and Game (DFG). If a deviation of the schedule occurs or another

treatment site is identified, duly notify both the DFG and CAC offices at least 24 hours prior to
treatment.

Follow all pesticide label instructions.

Comply with DPR and Department of Health Services regulations, and Use Permits issued by the
CAC.

Ensure that all personnel applying restricted aquatic herbicides are trained and licensed (State of
Califomia Qualified Applicator Certificates from DPR).

Obtain a written recommendation from a licensed State of California Pest Control Advisor prior
to each application.

Treat aquatic vegetation frequently when vegetation is small, to minimize buildup of vegetation
and potential dissolved oxygen depletion due to decaying vegetation.

Evaluate options to treatment (including nontoxic and less toxic alternatives).

Verify need for treatment and suitability of the site for treatment prior to each application.

Aquatic Pesticides Program ) 10
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. CEQA Initial Study

The following sections describe the specific BMPs utilized for each type of pesticide, including
BMP checklists to be completed with each application project:

Magnacide H
Verify that gates at all potential release points downstream of the point of application are closed
prior to treatment, and are kept closed until Magnacide H is no longer in the system.

Prior to each treatment, make arrangements to irrigate out the treated water to appropriate sites.
Verify that there will be no potential for crop damage, or for field runoff or drainage discharges
to waters of the state (all irrigation water must be retained on site).

If treated water is not irrigated out, hold water for a minimum of 6 days before releasing, per
label instructions.

Prior to opening gates, conduct the Magnacide H Baker Petrolite Field Test at potential release
points.

Complete a BMP checklist with each pesticide application.

Rodeo/AquaMaster

Apply only when wind speed is between 0 to 10 mph. If wind speed is above 10 mph,
reschedule treatment,

Set up equipment to produce a large droplet size to avoid pesticide drift.

Design application schedule so that small areas are treated at one time, to avoid large amounts of
decaying vegetation and potential depletion of dissolved oxygen.

Apply pesticide starting at downstream end and traveling upstream, to avoid concentration of
pesticide in water.

When treating vegetation in water, consider treating the area in strips to avoid oxygen depletion
due to decaying vegetation.

When practical, reduce or eliminate the flow of water in the treatment area during application.
Complete a BMP checklist with each pesticide application.

Copper Compounds
When practical, coordinate discharges into the canal system with periods when canal flows are
greatest.

Apply the copper compounds in a manner to ensure relatively uniform distribution to reduce the
potential for high concentration zones,

Allow a minimum of 3 days contact time prior to releasing reservoir water into the Upper Main
Canal.

Complete a BMP checklist with each pesticide application.

2223  Monitoring and Reporting Program
Turlock Irrigation District has selected three representative monitoring projects for application of

Magnacide H, one representative monitoring project for application of Rodeo/AquaMaster, and
one representative project for application of K-Tea, Komeen, and Cutrine-plus. Each of these

Aquatic Pesticides Program 12
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locations is monitored once for projects with one or two applications per year, and twice for
projects with three or more applications per year.

following activities: _ _
1. Document compliance with the requirements of the General Permit.
2. Support the development, implementation, and effectiveness evaluation of BMPs,

3. Demonstrate the full restoration of water quality and protection of beneficial uses for the
receiving waters following completion of resource or pest management projects.

4. Identify and characterize the aquatic pesticide application projects conducted by the
discharger.

5. Ensure that the plan provides for monitoring of Projects that are representative of all
pesticides and all application methods used by the discharger,

The current General Permit is due to expire in January 2004, and it is expected that a new
- General Permit will be issued. Monitoring and reporting requirements under the new General

2224  Alternatives to Proposed Project

The weed and algae control methods used by Turlock Irrigation District were selected based on
many factors, including the following:

¢ Potential environmental impacts
» Effectiveness in controiling the targeted pests
* Cost-effectiveness

* Practicality of implementation in irrigation facilities

facilities, which can result in costly maintenance requirements.

Several other altemative control methods have been considered. For example, dyes that block
ultraviolet light are sometimes used to control growth of aquatic weeds, However, it is usually

. JWNRRA_ShareWater R Reg YAquatic Pesticides\CEQAMNitial Study-TiD.DOC
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Manipulation of water level may also be an effective method of controlling aquatic vegetation.
However, for this method to work, canals must be kept dry for a long enough period of time to
completely kill the vegetation. During the irrigation season, this dry period is usually not feasible
because water must be kept flowing in the canals.

However, there are occasionally times especially during low flows, when irrigation requests
dwindle to the point where this type of water-level manipulation can be utilized at the end of the
canal system. The District utilizes this alternative control measure when possible,

Removal of aquatic weeds attached to the canal bank or floating on the canal surface is
implemented, when practical, during the irrigation season. Examples of these types of weeds are
water primrose and cattails. Removal is accomplished by manually cutting the weed, puiling it
out of the water, and transporting the weed to a place where it can be properly disposed of. This
alternative control measure is utilized, during the irrigation season, on floating aquatic weeds in
lieu of using Rodeo/AquaMaster. This method is best when implemented when weeds are &
smaller size and located in relatively low concentrations. For larger areas, mechanical removal
must be implemented. :

Environmental factors were considered in the selection of herbicides used by Turlock Irrigation
District. Acrolein, the active ingredient in Magnacide H, degrades quickly. Glyphosate, the
active ingredient in Rodeo/AquaMaster, is quickly bound to soil and sediment and remains
immobilized until degradation takes place. Copper, the active ingredient in K-Tea, Komeen, and
Cutrine-Plus, does not remain in the water column for long periods of time because it precipitates
and settles out. All pesticides applied to surface water are registered with DPR for use as aquatic
pesticides.

Aquatic Pesticides Program 14 Turlock Irrigation District
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3 ENWRONMENTAL SETTING

The environmenta] setting for the Proposed Project is described herein, focusing op biological
and hydrologic Tesources contained withig the District (project area) and vicinity that coujd be
affected by the use of the Proposed materials in the District’s facilities,

3.1 BIOLOGICAL RESOURCES
This section describes the environment} setting for biological resources in the Proposed Project

(Populus Sremontii), alder (Alnus rhombifolia), and Oregon ash (Fraxinus latifolia), Valley oak
(Quercys lobatq) is common above the active river floodplains, Forests along river angd Stream
corridors provide cover for a number of common anima} Species, such ag Taccoons (Procyon
lotor), bobcats (Lynx rufus), black-tailed deer ( Odocoileys hemionusy, mink (Mustely vison),
bullfrogs (Rang Catesbeiang), red-tailed hawks (Buteo Jamaicensis), red-shouldered hawks
(Buteo lineatus), belted kingfishers (Ceryle aleyon), and black phoebes (Sayornis nigricans). The

Aquatic Pesticides Program 15
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nearshore waters of creeks and streams within riparian habitats provide invertebrate forage for
avian species including the black-necked stilt (Himantopus mexicanus), COmMmon merganser
(Mergus merganser americanus), mallard (Anas platyrhnchos), great blue heron (Ardea
herodias), black rail (Laterallus jamaicensis), snowy egret (Egretta thula), common snipe
(Gallinago gallinago) and kilideer (Charadrius vociferus). )

342 Special-Status Species

Table 3-1 presents the special-status species that are known to occur in the project area vicinity
(CNDDB 2003). These species are listed, proposed, or candidates under the federal or California
Endangered Species Acts or designated as “species of concern” by the U.S. Fish and Wildlife
Service (USFWS) or the DFG, or included on the California Native Plant Society (CNPS)
inventory of rare, threatened, or endangered plants (CNPS 2001).

Table 3-1
Special-Status Species Known to Occur in the Project Area'

Potential to Utilize
DFGY/ Aquatic Habitat
Federal CNPS/ Associated With Water

Scientific Name/Common Name Status® State Status’ R-E-D* Conveyance Facilities
AMPHIBIANS
Ambystoma californiense Proposed -- sC No
California tiger salamander Threatened
Spea (=Scaphiopus) hammondii Species of -- sC No
western spadefoot Concern :
Rana aurora draytonii Threatened -- SC No
California red-legged frog
Rana boylii Species of -- sC No
foothill yellow-legged frog Concern
BIRDS
Egretta thula Species of -- - No
snowy cgret Concem
Botaurus lentiginosus Migratory - - No
American bittern Nongame

' Birds of

Management
Concern

Branta canadensis leucopareia Species of - - No
Aleutian Canada goose Concern
Circus cyaneus - - sC No
northern harrier
Buteo swainsoni Species of Threatened - No
Swainson’s hawk Concem
Falco mexicanus - - SC No
prairie falcon
Coturnicops noveboracensis - - SC No
yeilow rail
Laterallus jamaicensis coturniculus Species of Threatened - No
California black rail Concern
Charadrius montanus - - sC No
mountain plover
Aquatic Pesticides Program 16 Turlock Irrigation District ;
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Potentia) to Utilize
Aquatic Habita¢
Associated With Wate,
onveyance Facilities

Scientifie Name/Common Name '

'

Wwestern ellow-bilieq cickoo

Athene cunicularig Species of
—““
Eremophilg alpestris acrig

—_

leteria Virens

yellow-breasteq chat
Agelaiys tricolon. -

tricolored blackbird: .

Oncorkynchu.s- ishawyrse,

aWytscha
Central Valley Fall-Run Chinook
almon

- | Salmo
' Oncorhynchys myliss
| Central Vale Steelhead
| Lampetra gyyeg;
| Tiver Jap pre
| Lampetrq identarg
| Pacific lamy, ey
: Lampetrg hubbsi
K

em brook lam pre
L Lavinig
an Jo,

Pogouic!zﬂg’s' macro
S to splittai]
NSy

acramen
Myotis yumany Species of
Yuma myoris _ Concern
Corynorhings fownsend;; ownsendsy Species of
Concem

Townsend’s Western big ~eared bat
Antrozoyg Pallidus
pallid bat

1
i

Eumops Perotis californioys i
WeStern mastiff bat “
Sylvilagus bachman Yipariys Endangereq Endangered -“
Iparian brush rabbit

San Joaquin antelope squirre] Concern

S e -“
San Joaquin pocket moyse Concern
Dipodomys j,  dixoni Species of

Concern

Merced kangargo rat
Dipodomys ingens
giant kang; 00 13t

Aquatic Pestigides Program ' 1 Turlock Irrigation District
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Table 3-1 (continued)

Special-Status Species Known to Occur in the Project Area’
1 Potential to Utilize
DFG’/ Aquatic Fabitat
Federal CNPS/ Associated With Water
Scientific Name/Common Name Status® State Status” R-E-D* Conveyance Facilities
Neotoma fuscipes riparia Endangered C - sC No
riparian (=5an Joaquin Valley)
woodrat
Vulpes macrotis mutica Endangered Threatened - No
San Joaquin kit fox
REPTILES
Enmys (=Clernmys) marmorata. " Speciesof | e - 8C Yes
western pond turtle o - Concern i ¥P
Anniella pulchra puichra Species of - SC No
gilvery legless lizard Concermn
Gambelia sila Endangered Endangered - No
blunt-nosed leopard lizard
Phrynosoma coronaim {frontale) Species of - sC No
Coast (California) horned lizard Concern
Masticophis flagellum ruddocki Species of - SC No
San Joaquin whipsnake Concern
Thamnophis gigas Threatened Threatened | - Yes
iant garter snake T
INVERTEBRATES
Branchinecia conservatio Endangered - - No
Conservancy fairy shrimp
Branchinecta longiantenna Endangered -- - No
longhom fairy shrimp
Branchinecta lynchi Threatened - - No
vemal pool fairy shrimp
Branchinecta mesovallensis Species of - - No
__r_x_ﬁgvalley fairy shrimp Congcern
T inderiella occidentalis Species of - - No
California linderiefla Concern
Lepidurus packardi Endangered - - No
vernal pool tadpole shrimp
Desmocerus californicus dimorphus Threatened - - No
valley elderberry longhorn beetle
Lytta moesta Species of - -- No
Moestan bligter beetle Concern
Lytta molesta Species of -- - No
molestan blister beetle Concern
mcerceris ruficeps - - - No
redheaded sphecid wasp
PLANTS
Eryngium racemosunt Species of Endangered 1B/2-3-3 No
Deita button-celery Concem
ﬁryngium spinosepalum Species of - 1B/3-2-3 No
spiny—sepaled button-celery Concern
Lilaeopsis masonii Species of Rare 1B/2-3-3 No
| Mason’s lilaeopsis Concern
Aguatic Pesticides Program 18 Turlock Irrigation District
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Table 3-1 (conﬁnued)
Species

Potential to Utilize
Aquatie Habitat
Sociated With Water
Conveyance Facilities

S 2
Lomatiym observatorfim Species of
Mt. Hamilton lomatium Concemn
Aster lentys Species of
Suisun Marsh aster Concemn
Blepharizonis Plumosq 53p. Plumosa Species of
—
Calycadenig hoovers Species of
Cirsium Jontinale var. campyion Species of
Mt. Hamilton thistle Concern
Cirsiym crassicaule ' Species of
slough thistle Concern
Coreopsis hamiltoni; } Species of
-
Madia radicyg i
showy e | e |
Pseudobahiy bahiifolia

Hartweg’s golden Sunbuzst

Senecig aphanactis

rayless ragwort .

Trichocoroniy wrighti; var, wrightii
O ,s !

o | Wright trichocoronis

: Am.s'z'nckt'agram!zﬂora

g e e | Frded ]

.| hook Popcom-flower Concern

| Streprantis insignis Ssp. Lyoni; Species of

S Coner -W“
Caper-fruited tropidoca pum Concern

Campanyia sharsmithiqe i

. Sharsmith’s harebel]
: Downingiq pusilla

dWarfdoWningia

legenere

Atriplex cordujnma Species of

et G W“

San Jacinto Valley Crownscale

Atriple Joaguinigng

San Joaquin saftbush

Atriplex vallicolg

Lost Hillg €Iownscale

Atriplex depressa

brittlescale
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Table 3-1 (continued)
Special-Status Species Known to Occur in the Project Area’

Potential to Utilize
DFGY/ Aquatic Habitat
Federal CNPS/ Associated With Water
Scientific Name/Common Name Status® State Status® | R-E-D* Conveyance Facilities
Atriplex minuscula Species of - 1B/3-3-3 No
fesser saltscale Concem
Atriplex persistens Species of - 1B/2-2-3 No
vernal pool smallscale Concern
Atriplex subtilis Species of - 1B/2-2-3 No
subtle orache Concem
Chamaesyce hooveri Threatened - 1B/3-2-3 No
Hoover's spurge
Astragalus tener var. tener Species of - 1B/3-2-3 No
alkali milk-vetch Concern
Lathyrus jepsonii var. jepsonii . Species of - iB/2-2-3 No
Delta tule pea Concern
Lotus rubriflorus Species of - 1B/3-3-3 No
red-flowered lotus Concemn
Erodium macrophylium - - 2/2-3-1 No
round-leaved filaree
Phacelia ciliata var. opaca Species of - 1B/3-1-3 No
Merced phacelia Concern
Phacelia phacelioides Species of - 1B/3-2-3 No
Mt. Diablo phacelia Concern
Monardella leucocephala Species of - 1A/ * No
Merced monardella Concern
Scutellaria galericulata - - 2/2-2-1 No
marsh skullcap
Scutellaria lateriflora - -- 2/3-2-1 No
blue skullcap
Hesperolinon sp. nov. “serpentinum” Species of - 1B/3-2-3 No
Napa western flax Concern
Hibiscus lasiocarpus - - 2/2-2-1 No
rose-maliow
Malacothamnus hallii Species of - 1B/3-2-3 No
Hall’s bush mallow Concem
Clarkia rostrata Species of -- 1B/2-1-3 No
beaked clarkia Concem
Eschscholzia rhombipetala Species of - 1B/3-3-3 No
diamond-petaled California poppy Concern
Navarretia nigelliformis ssp. Radians -- - 1B/2-2-3 No
shining navarretia
Navarretia prostrata Species of -- 1B/2-3-3 No
prostrate navarretia Concem
Navarretia myersii ssp. Myersii Species of - 1B/3-3-3 No
pincushion navarretia Concermn .
Delphinium californicum ssp. Interius Species of - 1B/3-2-3 No
Hospital Canyon larkspur Concemn -
Delphinium recurvatum Species of - 1B/2-2-3 No
recurved larkspur Concern
Aguatic Pesticides Program 20 Turlock Irrigation District
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Special-Status Species Known to Oceur in the Project Ares!

Potential to Utilize
DFG¥ Aquatic Habjtat
Federal CNPS/ Associated With Water
Scientific Name/Common Name Status® State Status? R-E-D* | Conveyance Facilities
Castilleja campesnris ssp. Succulenzq Threatened Endangered 1B/2-2.3 No
succulent owl’s-clover _
Cordylanthus moljis 5sp. Hispidus Species of - 1B/2-33 No
hispid bird”s-beak : Concern _
Cordylanthus palmatus _ Endangered Endangered 1B/3.3.3 No
almate-bracted bird 's-beak
Gratiola heterosepalg Species of Endangered iB/1-2-3 No
Boggs Lake hedge—hyssop Concern
Limosellg subulaq -- - 2/2-3-] No
Delta mudwort -
Sagittariq sanfordii Species of -- 1B/2-2-3 Yes
Sanford’s arrowhead Concern
Carex comosa - - 2/3-3-] No
bristly sedge
Eleocharis quadranguiatg -- - 2/3-2-1 No T
four-angled spikerush
Allium sharsmithiqe Species of - 1B/2-1-3 No
Sharsmith’s onion Concern
Fritillaria falcaty Species of - 1B3-23 | No
talus fritillary Concern '
Agrostis hendersonii Species of - 3/3-2.2 No
Henderson’s bent grass Concern
Neostapfia colusang Threatened Endangered 1B/2.3-3 No
Colusa grass
Orcuttia pilosq Endangered Endangered 1B/2-3.3 No
hairy orcutt grass .
Orcuttia inaequalis . Threatened Endangered 1B/2-3.3 - No
San Joaquin Valley orcutt grass
Tuctoria greenej Endangered Rare 1B/2-33 No
Greene’s fuctoria
Potamogeton filiformis - - 2/3-2-1 Yes
slender-leaved pondweed
Notes;

! Occurrences documented in the California Natyra] Diversity Data Base (CNDDB) for San Joaquin, Stanislaus and Merced'

, counties (DFG 2003),

Federal and stats status designations ag published in DFG (2003).

® DFG status abbreviations:

FP - fully protected speties under the California Fish and Game Code (no take allowed)
* California Native Plant Society (CNPS) and R-E-D status abbreviations:

3 ~ List3 (plants that require additional information)

4~ List 4 (plants of limited distribution)

R-E-D indicates levei of rarity, endangerment, and distribution: a 3 jn each category indicates 5 Species that has g high level of
rarity, endangerment, or Hmited distribution, while 5 I in each Category indicates 2 Jower level of rarity, endangerment, or 3

Tore widespread distribution. The CNPS does

Aquatic Pesticides Program
meﬂas‘ﬂeguam—m

JWRRA,_ShareWaler Ri

ot provide R-E-D codes for species presumed to be extinet (List 1 A).

21 Turlock frrigation District

AMduatic Pesﬁa‘des\CEQA\iniﬁaI Study-TiD.DOC




‘ CEQA Initial Study .

Application of the proposed aquatic pesticides to irrigation conveyance systems and municipal

water supply reservoirs would potentially affect nine special-status species that utilize aquatic
habitats associated with these facilities:

e Tricolored blackbird (4gelaius tricolor)

e Kem brook lamprey (Lampetra hubbsi}

e San Joaquin roach (Lavinia symmetricus ssp. 2)

e Hardhead (Mylopharodon conocephalus)

o Western pond turtle (Emys [=Clemmys] marmorata)
o Giant garter snake (Thamnophis gigas)

e Sanford’s arrowhead (Sagittaria sanfordii)

o Slender-leaved pondweed (Pofamogeton Sfiliformis)

Special-status terrestrial species that could be affected by the Proposed Project are those that
utilize the water conveyance systems for foraging, movement, or breeding. Potential effects
could include direct exposure to various chemical compounds or indirect effects associated with
physical disturbance and/or disruption of food web dynamics. The nine special-status species
potentially affected by the Proposed Project are described below:

e Tricolored blackbird. The tricolored blackbird is nearly endemic to California. This species
historically nested throughout the Central Valley and along the coast from Sonoma County o
Mexico. California’s population of tricolored blackbirds has been reduced by an estimated 64
percent from its historic numbers due to the loss of freshwater wetland habitat, human
disturbance, and competition for nesting space with red-winged blackbirds (San Francisco
Estuary Project 1992).

This species nests in dense colonies in thick stands of cattails or tules, and in other areas with
a permanent water source (San Francisco Estuary Project 1992). Tricolored blackbirds have
also been observed nesting in riparian vegetation such as willows, thistles, blackberry, and
wild rose plants, when freshwater emergent vegetation is not available. Nesting season
occurs between March 1 and August 30. Nest sites are generally in close proximity to
foraging areas, which often include flooded rice fields, pond margins, and other grassy sites
(San Francisco Estuary Project 1992).

District canals do not provide suitable nesting habitat for this speéies as the preferred and
alternate vegetation are not allowed to grow along or inside the canals.

e Kern brook lamprey. This nonparasitic, nonanadromous lamprey occurs in the southern San
Joaquin drainage and in the Kings River. It takes the name Kemn from the location of its
original discovery, Friant-Kem Canal. Like the other species of lamprey, ammocetes of this
species are filter feeders. Adults, however, do not feed, they simply metamorphose, spawn,
and die. The ammocete usually remains buried in the soft substrate of backwater pools or
low-flow areas in the rivers it lives in, with only its mouth exposed for filter feeding. After
some number of years the ammocetes metamorphose into the adult form, and probably

require coarse gravel/rubble substrate for spawning.

Aquatic Pesticides Program 22 Turlock Irrigation District
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District canals do not provide adequate habitat for this fish as the water velocities are high
and sediment accumulation is low.

* San Joaquin roach. A subspecies of the California roach, the San Joaquin roach’s range is
fimited to the San Joaquin river system and inhabits headwater pools, creeks, and small to
medium streams with rocky substrates. Known as a habitat generalist, it is usually found in
small, warm, intermittent tributaries to larger streams, but also can occur in cold trout

Streams, human-modified habitats, and in the main channels of rivers. Dense populations are
often found in isolated, well-shaded pools. The San Joaquin roach is capable of withstanding
extreme environmental conditions, and is most abundant in pools and slow waters of the fow
to mid-elevation streams with high PH, conductivity, and temperature and with litile cover or
canopy. Spawning occurs in shallow, flowing areas with a substrate of small rocks. Adhesive
eggs stick to rocks. Newly hatched fry stay in rock crevices or vegetation until large enough
to move around actively (NatureServe 2003),

District canals are drained and sediment is removed each year during the non-irrigation
season, which generally runs from November through February. The canals therefore do not
privide suitable habitat for this fish. :

* Hardhead. The hardhead is a freshwater fish native to California with a distribution limited
to the Sacramento-San Joaquin and Russian river systems. Usually found in water systems
with clear, deep pools with sand-gravel-boulder bottoms and slow water velocity. Spawning
occurs as early as May and June in the valley and may extend to August in the foothill
regions of the upper San Joaquin River. Spawning substrate may include sand, gravel, and
decomposed granite areas. Juvenile hardhead inhabit both shallow regions and deeper lakes
and reservoirs, and may be also be found in various temperature gradients such as Millerton
Lake. Juvenile hardhead feed on plankton and cladocerans and on insects and small snails.

particularly in the fall months. Hardhead reach maturity at the end of their second year
(UC Berkeley 2003). ’

District canals are drained and sediment is removed each year during the non-irrigation
season, which generally runs from November through February. The canals therefore do not
provide suitable habitat for this fish. '

-  Western pond turtle. (DFG species of concern). The western pond turtle is a freshwater

' turtle with a carapace that measures 4 to 8 inches in diameter when fully grown. Typically
associated with calm waters such as streams, pools, and irrigation canals with vegetated
banks and containing basking areas with downed logs or large rocks. Food consists mainly of
animal matter such as aquatic invertebrates, small amphibians, and fish, but can also include
aquatic plants, When disturbed, the western pond turtle usually retreats into the nearest
waterway. Females lay 5 to 11 eggs between May and August, in buried nests in sunny,
sandy areas near water. Hatching time is approximately 73 to 80 days. Juveniles will remain
in the nest until the following spring. (DFG 2002)

District canals do not have the preferred habitat of this turtle, vegetateci banks with logs or
rocks for basking so it is unlikely that this animal will be found in District canals.

¢ Giant garter snake, The giant garter snake is considered one of the largest garter snakes
- reaching lengths of approximately 63 inches and weighing up to 1.5 pounds. The giant garter

iAquatic Pesticides Program 23 Tuslock frrigation District
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snake typically inhabits agricultural wetlands and other waterways such as irrigation and
drainage canals, sloughs, ponds, small lakes, low gradient streams, and adjacent uplands in
the Central Valley. Its food consists primarily of small fish, amphibians, and amphibian
larvae. The giant garter snake dens in small mammal burrows and other soil crevices above
prevailing flood elevations throughout its winter dormancy period. Giant garter snakes
typically select burrows with sunny exposure along south- and west-facing slopes. When
disturbed, the giant garter snake usually retreats into the nearest waterway. Its breeding
season extends through March and April, and females give birth to live young from late July
through early September (USFWS 2003; DFG 2002).

Giant garter snakes are historically known from the central and western portions of the San
Joaquin Valley. An aquatic garter snake (7. couchii or T. gigas) has never been collected
from the eastern San Joaquin Valley, between the Sierra Nevada foothills and the marshes on
the Valley floor (Hansen 1980). It has been suggested that the ranges of these two species
were once divided by extensive riparian forests that occurred along the river corridors of
streams that flowed from the foothills of the Sierra Nevada mountains to the San Joaquin
River (Hansen 1980; USFWS 1999). Between the foothills of the Sierra, and the marshes
and sloughs that typified the habitats of the bottomlands of the San Joaquin Valley, river
corridors were shaded by dense riparian forests. These shaded river corridors lacked suitable
basking sites for aquatic garter snakes, and prey items may also have been less abundant than
in sloughs and marshes of the bottomland regions. This type of riparian habitat is not
suitable for giant garter snakes (Brode 1988). Consequently, habitats suitable for aquatic
garter snakes (inctuding the giant garter snake) appear to be absent from the eastern portions
of San Joaquin, Stanislaus, and Merced counties.

o Sanford’s arrowhead. Sanford’s arrowhead is included on CNPS List 1B and it is
designated a species of concern by the USFWS. This perennial herb in the water plantain
family (4lismataceae) is widely distributed in California from Del Norte County on the north
coast to Ventura and Orange counties in Southern California. However, this species is now
extirpated from Southern California and many parts of the Central Valley, Typical habitat is
shallow freshwater marsh at elevations between 0 and 2,000 feet and many of the existing
occurrences of Sanford’s arowhead are documented from irrigation channels and drainage
ditches. This species blooms from May to October.

The majority of District canals are concrete lined. The canals are drained and sediment is
removed each year during the non-irrigation season, which generally runs from November
through February. Additionally, the herbicide treatment has been ongoing in the District
canals since 1975. As a result, the canals do not provide suitable habitat for this plant.

o Slender-Leaved Pondweed. Slender-leaved pondweed is included on CNPS List 2. This
perennial herb in the pondweed family (Potamogefonaceae) is widely distributed in the
northern hemisphere but is rare in California. Slender-leaved pondweed has submersed stems
and leaves less than 6 inches long and less than 0.12 inch wide. This pondweed species
typically occupies the shallow-water zones of lakes and drainage channels in the San Joaquin

Valley, Sierra Nevada, San Francisco Bay, and Modoc Plateau regions of California (DFG
2003). :

The majority of District canals are concrete lined and are typically operated with a minimum
of two to three feet of water depth which is not the preferred shallow water habitat of this
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plant. Additionally, the canals are drained and sediment is removed each year during the
non-irrigation season, which generally runs from November through February. This,
combined with the herbicide treatment that has been ongoing in the District canals since
1975, make the canals unsuitable habitat for this plant. .

3.2 HYDROLOGY AND WATER QUALITY

This section describes the environmental setting for water resources in the Proposed Project
vicinity. The San Joaquin River Basin is contained within the southern portion of the Central
Valley of Califomia. The basin extends approximately 250 miles north to south, encompasses
about 32,000 square miles, and is bounded by the Sierra Nevada mountains on the east and the
Diablo Range on the west. Extensive water supply, hydroelectric, and flood-control efforts
during the past century have resulted in the construction of dams and reservoirs that now control
the flow on nearly all major streams in the San Joaquin River Basin. The primary sources of
surface water to the San Joaquin River Basin are rivers that drain the western slope of the Sierra
Nevada. Each of these rivers, the San Joaquin, Merced, Tuolumne, Stanislaus, Calaveras,
Mokelumne, and Cosumnes, drains large areas of high-elevation watershed that supply snowmelt
runoff during the late spring and early summer months.

3.21 Surface Water Hydrology

3211  SanJoaquin River
The San Joaquin River originates in the Sierra Nevada at an elevation above 10,000 feet and

- flows into the San Joaquin Valley at Friant Dam. Along the valley floor, the San Joaquin River

receives additional flow from the Merced, Tuolumne, and Stanislaus rivers. Flows in the upper
San Joaquin River are regulated by the Central Valley Project’s Friant Dam, which was
completed in 1941 to store and divert water to the Madera and Friant-Kemn canals for irrigation
and municipal and industrial water supplies in the eastern portion of the San Joaquin Valley.

- Releases from Friant Dam are generally limited to those required to satisfy downstream water

rights. Millerton Lake, formed by Friant Dam, has a capacity of 520,000 acre-feet.

The lower San Joaquin River is the section of river from the confluence with the Merced River

. (below Fremont Ford) to Vernalis, which is generally considered the southern limit of the

Sacramento-San Joaquin River Delta (Delta). It is characterized by the combination of flows
from tributary streams, major rivers, groundwater accretions, and agricultural drainwater. The
drainage area of the San Joaquin River above Vemnalis is approximately 13,356 square miles.
However, little water is contributed from the upper San Joaquin River, except during flood
events. Therefore, flows in the lower San Joaquin River are primarily governed by the tributary

~ inflows from the Merced, Tuolumne, and Stanislaus rivers,

3212  MercedRiver

The Merced River drains an area of approximately 1,273 square miles east of the San Joaquin
River, and produces an average unimpaired runoff of approximately 1 million acre-feet. The
major water supply reservoir on the river is Lake MeClure, with a capacity of 1,024,000 acre-
feet. It is formed by New Exchequer Dam, completed in 1967, which regulates releases to the
lower Merced River. New Exchequer Dam is owned and operated by the Merced Irrigation
District for power production, irrigation, and flood control.
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3213  Tuolumne River

The Tuolumne River drains a watershed of approximately 1,540 square miles, and produces an
average annual unimpaired runoff of approximately 1.8 million acre-feet. Flows in the lower
portion of the Tuolumne River are controlled primarily by the operation of New Don Pedro Dam
which was constructed in 1971 jointly by the Turlock Irrigation District and Modesto Irrigation
District with participation by the City and County of San Francisco. The 2.03-million-acre-foot

reservoir stores water for irrigation, hydroelectric generation, fish and wildlife enhancement,
recreation, and flood-control purposes.

2

3.214  Stanislaus River

The Stanislaus River drains a watershed of approximately 900 square miles, and produces an
average unimpaired runoff of approximately 1.056 million acre-feet. Flows in the lower
Stanislaus River are controlled by releases from the New Melones Reservoir, which has a
capacity of 2.4 million acre-feet, and is operated by the Bureau of Reclamation (Reclamation) as
part of the Central Valley Project. The main water diversion point on the Stanislaus River is

Goodwin Dam, which provides for delivery to Oakdale and South San Joaquin irrigation
districts.

3.22 Surface Water Quality in the San Joaquin River Basin

Surface water quality in the San Joaquin River Basin is affected by several factors, including
natural runoff, agricultural return flows, biostimulation, construction, logging, grazing,
operations of flow-regulating facilities, urbanization, and recreation. In addition, irrigated crops
grown in the western portion of the San Joaquin Valley have accelerated the leaching of minerals
from soils, altering water quality conditions in the San Joaquin River system.

Water quality in the San Joaquin River varies considerably along the stream’s length. In the
reaches above Millerton Lake, water quality is generally excellent. However, several reaches of
the river below Friant Dam are often dry due to groundwater percolation. From Salt Slough to
Fremont Ford, most of the flow in the river is derived from water deliveries to the wildlife
refuges and irrigation return flows and discharges (e.8., Grassland Bypass Project) carried by

Salt and Mud sloughs. This reach of the San Joaquin River typically has the poorest water
quality of any reach of the river.

As the San Joaquin River progresses downstream from Fremont Ford, water quality generally
improves at successive confluences, specifically at those with the Merced, Tuolumne, and
Stanislaus rivers. In the relatively long reach between the Merced and Tuolumne rivers, however,
mineral concentrations tend to increase due to agricultural drainwater return flows, other

wastewaters, and groundwater discharging into the river (DWR 1965 as cited in Reclamation
2000).

Section 303(d) of the Clean Water Act requires states to identify and include on the 303(d) list
water bodies that are threatened or are not meeting water quality standards despite controls on
point source discharges. Pollutants listed for water bodies within the San Joaquin River Basin
and downstream of aquatic pesticide treatment areas are shown in Table 3-2.
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l Table 3-2
l Impaired Water Bodies and Listed Pollutants
i 'Water Body ollutant/Stressor [Potential Source
erced River, Lower orpyrifos Agriculture
l Diazinon . Agriculiure
Group A Pesticides Agriculture
} San Joaquin River (Merced River to South Delta [Boron Agriculture
' Boundary Chlorpyrifos Agriculture
3 DDT Agriculture
Diazinon Agriculture
l EC Agriculture
- Group A Pesticides Agriculture
Mercury esource Extraction
. Unkmown Toxicity Source Unknown
Tuolumne River, Lower (Don Pedro Reservoir to Diazinon Agriculture
San Joaquin River) Group A Pesticides Agriculture
' Unknown Toxicity Source Unknown
Harding Drain Diazinon Agriculture
Chlompyrifos A griculture
- [Unknown Toxicity Source Unknown .
Ammonia Agricultural, Municipal

Source: Central Valley Regional Water Quality Control Board. 2002. Clean Water Act Section 303(d) tist of water
quality limited segments. Approved by U.S. Environmental Protection Agericy in July 2003,

EC = electrical conductivity, DDT = dichlorodiphenyltrichloroethane

3.23 Turlock Irrigation District Facilities :

The Turlock Irrigation District’s water conveyance and other facilities are described in Section
2.2.1.2 of this Initial Study. Water leaving Turlock Irrigation District’s system of canals and
drains is discliarged into the Tuolumne, Merced and San Joaquin rivers. Water bodies that are
treated with pesticides or may be affected by pesticides are listed in Section 22.2.1.

{
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4 AGENCIES WHOSE APPROVAL IS REQUIRED (RESPONSIBLE, TRUSTEE, AND
AGENCIES WITH JURISDICTION) .
Application of aquatic pesticides by public entities is currently regulated in 2002 and 2003 under

the SWRCB Statewide General NPDES Permit for Discharges of Aquatic Pesticides (Water
Quality Order No. 2001-12-DWQ, General Permit No. CAG990003). Dischargers eligible for
coverage under this General Permit are public entities that conduct resource or pest management
control measures, including local, state, and federal agencies responsible for control of al gae,
aquatic weeds, and other organisms that adversely impact operation and use of drinking water
reservoirs, water conveyance facilities, irrigation canals, and natural water bodies. This pernit is
set to expire in January 2004, and the proposed pesticide application program would occur under
a new General Permit. The SWRCB requires California Environmental Quality Act (CEQA)
documentation to be complete before a discharger can be covered under the new General Permit.

In addition to compliance with the General Permit, the aquatic pesticide programs are also
regulated under 2 Memorandum of Understanding that involves the U.S. Environmental
Protection Agency, DPR, and CACs. Under this Memorandum of Understanding, the DPR and
the CACs work together to regulate pesticide use throughout California. Irrigation districts must
obtain State of California Qualified Applicator Certificates from DPR for all applicator personnel
applying restricted chemicals. Districts are also required to obtain an annual permit from the
CAC and must obtain a written recommendation from a licensed California Pest Control
Advisor, and submit a written Notice of Intent to the CAC and the County 24 hours before
applying a restricted pesticide. In addition, irrigation districts are required to file Notice of Intent
forms with the DFG annually. Each CAC is required to inspect 5 percent of its cases. Monthly
use reports must be submitted to the CAC and must include monthly totals for chemical use. The
CAC forwards these forms to the DPR, which manages a database of chemical applications. The
General Permit supplements these existing regulatory programs with additional requirements that
are regulated and managed by the SWRCB and the Regional Water Quality Control Board.
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5 CONSISTENCY WITH EXISTING GENERAL PLAN, ZONING, AND OTHER APPLICABLE
LAND USE CONTROLS
Land uses along the San Joaquin River consist primarily of rural residential and agricultural
areas until the river enters the Delta near the community of Vernalis, below the confluence with
the Stanislaus River. Land use in the Tuolumne River watershed is primarily agriculture, Urban
land uses in the lower reaches of the Tuolumne River watershed include the cities of Modesto,
Hughson and Ceres and the community of La Grange. Land use in the Merced River watershed
is primarily open space (foothill pasture) within the upper reaches and agriculture in the lower
reaches. A few rural communities are located within the watershed with the largest being the
towns of Hilmar and Delhi. The communities of Turlock, Denair and Keyes are also located in
the vicinity. 7
The Proposed Project directly affects the District’s water conveyance and storage facilities,
thereby indirectly affecting the beneficiaries of the water, primarily agricultural land uses, and
adjacent water and land habitats within the watershed of the Tuolumne, Merced and San J oaquin
rivers. To the extent that water resources and habitats could be affected by the application of
aquatic pesticides, local genera) plan policies are of interest.

Each county and city in California is required by Section 65300 of the California Government
Code to have a comprehensive, long-term general plan for the physical development of the
county or city. Mandatory elements of the general plan that have bearing on the Proposed.
Project are land use, agriculture, fish and wildlife habitat, water resources, and conservation.
This section summarizes key goals and policies contained in the existing general plans for the
Stanislaus and Merced counties in which the Proposed Project is located. Since the Proposed
Project does not involve urban development, the key issue is whether the application of aquatic

pesticides to District conveyance and storage facilities is consistent with county policies for
fesource conservation and the support of agriculture,

The goals and policies of each county relevant to the Proposed Project are summarized in
Table 5-1.

Table 5-1
County General Plan Policy Summary
County Goals and Objectives
Merced ¢ Appropriately designate rural areas to meet the agricultural, grazing, wildlife habitat,

recreational, natural resource, and other open-space needs of the county.

*  Protect rare and endangered species from urban development and recognize them in
rural areas,

& Protect surface and groundwater resources from contamination, evaporation, and
inefficient use.

*  Support measures to protect and improve water quality.
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Table 5-1 (concluded)
County General Plan Policy Summary
County Goals and Objectives
Stanistaug .

Conserve water resources and protect water quality in the county.

*  Provide for the long-term conservation and use of agricultural lands,

«  Protect fish and wildlife species in the county,

*  Protect the natural resources that sustain agriculture in the county.

Sources: Merced County 1990; Stanislaus County 1994.

The Proposed Project is consistent with the policies above. Because land uses would not be
physically altered, local zoning and related land use controls are not an issue. Furthermore, it
would not directly or indirectly result in the following actions:

¢ Convert Prime Farmland, Unique Farmiand, or Farmland of Statewide Importance
(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and
Monitoring Program of the California Resources Agency, to nonagricultural use.

» Conflict with existing zoning for agricultural use, or a Williamson Act contract.

* Involve other changes in the existing environment which, due to their location or nature,
could result in conversion of Farmland, to nonagricultural use.
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6 ENVIRONMENTAL REVIEW CHECKLIST

The following environmental review uses the Environmental Checklist Form contained in the
CEQA Guidelines, Appendix G, dated October 26, 1998. A brief explanation or reference for ail
answers follows each environmenta! question. Additional information for other issues not on the
checklist is provided as appropriate. The evaluation of environmental impacts takes account of
the whole action involved, including off-site as well as on-site, cumulative as well as project-
level, and indirect as well as direct impacts. No construction impacts occur, but operational
impacts are considered.

6.1 AESTHETICS
Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation ‘Significant |
Would the project: Impact Incorporation Impact No Impact
a. Have a substantial adverse effect on a scenic v
vista?
b. Substantially damage scenic Iesources,
including, but not limited to, trees, rock . v
outcroppings, and historic buildings within a
state scenic highway?
¢. Substantially degrade the existing visual
character or quality of the site and its _ v
surroundings?
d. - Create a new source of substantial light or
glare which would adversely affect day or v
nighttime views in the arca?

Discussion:

a. The Proposed Project consists of the application of aquatic pesticides to the irrigation water
conveyance system, and municipal water supply reservoir and does not include any actions at
scenic vistas. Therefore, the Proposed Project would not have any impact on scenic vistas.

b. The application of aquatic pesticides to frrigation conveyance systems and a municipal water
supply reservoir does not affect any scenic views, vistas, or scenic highways.

¢. The application of aquatic pesticides would remove aquatic vegetation from irrigation
conveyance systems, including encroaching vegetation on canal banks. This removal would

allow the water to flow more freely, and as such, would be more pleasing in visual character.
This impact, while beneficial, is not significant,

The application of the aquatic pesticides to the municipal water supply reservoir would

remove aquatic vegetation from the facility, providing a more pleasing visual character. This
impact, while beneficial, is not significant.

d. The application of aquatic pesticides would occur during daylight hours and would not create
anew source of substantial light or glare or affect ni ghttime views in the area.
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6.2 AGRICULTURAL RESOURCES

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact

a. Convert Prime Farmland, Unique Farmland, _
or Farmland of Statewide Importance
(Farmland), as shown on the maps prepared v I
pursuant to the Farmland Mapping and
Monitoring Program of the California
Resources Agency, to nonagricultural use? !

b. Conflict with existing zoning for agricultural
use, or a Williamson Act contract?

c. Involve other changes in the existing
environment which, due to their location or
nature, could result in conversion of
Farmland, to nonagricultural use?

Discussion:

a. 'The Proposed Project consists of the application of aquatic pesticides to the irrigation
conveyance system and the municipal water supply reservoir and does not include any
alterations to Prime Farmland, Unique Farmland, or Farmland of Statewide Importance.

b. The application of aquatic pesticides to irrigation conveyance systems and a municipal water

supply reservoir does not conflict with any zoning of lands for agricultural use or Williamson
Act contracts because no change in land use occurs.

c. The application of aquatic pesticides to irrigation conveyance systems occurs primarily on

lands that are currently in agricultural use and would not result in the conversion of the lands
to nonagricultural uses.

The application of aquatic pesticides in the municipal water supply reservoir at La Grange
will not alter the water supply levels or encourage development in the area and has no impact
on the conversion of lands to nonagricultural uses.

6.3 AIR QUALITY

Less-Than-
Significant
Potentiaily with Less-Than-
Significant Mitigation Significant
Would the project: Impaet Incorperation {mpact No Impact
a. Conflict with or cbstruct implementation of v
the applicable air quality plan?
b. Violate any air quality standard or contribute
substantially to an existing or projected air v
quality viclation?
¢.  Resuit in a cumulatively considerable net
increase of any criteria pollutant for which v
the project region is ponattainment under an
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Less-Than-
Significant
I Potentially with Less-Than-
: Signifieant Mitigation Significant
' Would the project: Impact | Incorporation  Impact No Impact
l : applicable federal or state ambient air quality
5 standard (including releasing emissions that
. exceed quantitative thresholds for ozone
precursors)? _
l d. Expose sensitive receptors to substantial : v
- pollutant concentrations? -
e. Create objectionable odors affecting a v
l substantial number of people? N

a. Air quality in the San J. oaquin Valley is not dominated by emissions from one large urban
area. Instead, a number of moderately sized urban areas are located throughout the valley.
On-road vehicles are the largest contributor to carbon monoxide emissions as well as a large
contributor to nitrogen oxide. PM,4 emissions primarily result from paved and unpaved
roads, agricultural operations, and waste burning,

Both the state and federal governments have established health-based Ambient Air Quality
Standards for the following six air pollutants: 0zone, particulate matter, carbon monoxide,
nitrogen dioxide, sulfur dioxide, and lead. The State of California has also established
standards for hydrogen sulfide, sulfates, and visibility-reducing particles,

The pesticides that would be used are all registered for use in California as aquatic pesticides,
The DPR evaluates the pesticide, including fate and transport characteristics of the pesticide

- d. The application sites where the aquatic pesticides are applied to irrigation conveyance
Systems are typically located in undeveloped areas away from population centers or sensitive
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land uses such as residential, community care, and schools. In addition, the Magnacide H (an
aquatic pesticide which is toxic if inhaled at high concentrations) is very volatile. As a result,

the pesticide is applied directly to the water. Thus, sensitive receptors would not be exposed
to substantial concentrations of the chemicals.

The Turlock Irrigation District applies copper compounds to a municipal water supply
reservoir, also known as French Pit, to control aquatic weed growth. The reservoir is located
in the town of La Grange. The chemicals are applied directly to the water and are not toxic if

inhaled. Thus, sensitive receptors would not be exposed to substantial concentrations of the
chemicals.

e. Rodeo/Aquamaster or the copper compounds do not have an odor that would be noticeable
beyond the application point, and dissipates quickly once applied. In addition, the aquatic
pesticide application is designed to remove existing vegetation that clogs irrigation water
conveyance systems. The accurnulation of this vegetation can often create smells that may
be objectionable. However, these irrigation conveyance systems are typically located in rural
areas away from substantial numbers of people. Removal of this vegetation would be
beneficial or help to minimize some objectionable odors.

During an application of Magnacide H, an objectionable odor can be detected. The odor
would generally not be detectable at distances over approximately 100 yards from the point
of application. The odor is temporary, and dissipates quickly following the application.
Magnacide H application sites are typically located in remote areas, away from significant
numbers of people. In addition, District staff are present during the entire application

process, and if necessary direct people away from the immediate area should someone come
near the treatment site.

6.4 BIOLOGICAL RESOURCES

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorperation Impact No Impact

a. Have a substantial adverse effect, either
directly or through habitat modifications, on
any species identified as a candidate, v
sensitive, or special-status species in local or
regional plans, policies, or regulations, or by
the DFG or USFWS?

b. Have a substantial adverse effect on any
riparian habitat or other sensitive natural
community identified in local or regional v
plans, policies, regulations, or by the DFG or
USFWS?

c. Have a substantial adverse effect on
federally protected wetlands as defined by
Section 404 of the Clean Water Act
(including, but not limited to, marsh, vernal
pool, coastal, etc.} through direct removal,
filling, hydrological interruption, or other
means?
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Would the project:

Potentially
Significant
Impact

Less-Than-
Significant
with
Mitigation
Incorporation

Less-Than-
Significant
Impact

No Impact

d. Interfere substantially with the movement of
* any native resident or migratory fish or
‘wildlife species or with established native v
resident or migratory wildlife corridors, or
impede the use of native wildlife nursery
sites?

e. Conflict with any local policies or
ordinances protecting biclogical resources,
such as a tree preservation policy or
ordinance?

£ Contlict with the provisions of an adopted
Habitat Conservation Plan, Natural
Community Conservation Plan, or other v
approved local, regional; or state habitat
conservation plan?

Discussion:

a. Table 3-1 identifies special-status species that couid potentially utilize aquatic habitats
associated with water conveyance facilities in Turlock Irri gation District. Application of
aquatic pesticides could adversely affect nine special-status species if these species are
present in conveyance facilities where the treatments are applied. Potential effects for
wildlife species could include loss of foraging or breeding habitat due to removal of aquatic
vegetation, disturbance of nesting or breeding habitat during application of the treatments, or
mortality and/or reduced survival of individuals caused by exposure to toxic concentrations
of chemicals associated with the treatments. Potential effects for special-status plants could
include mortality of plant populations and the Ioss of habitat. The two special-status plant
species that could be present would be extremely vulnerable to the proposed applications, but

these species are unlikely to occur in most of the water conveyance facilities proposed for
treatment.

Under the Proposed Project, pesticide application procedures in Turlock Irrigation District
would be essentially equivalent to practices that have occurred for the past 2 years during
which time water quality monitoring has been conducted and BMPs implemented as required
by the existing General Permit (existing conditions). Turlock Irrigation District complies
with label instructions and does not release treated water from irrigation facilities while the
pesticide remains in the water. When applying herbicides directly to the water, Turlock
Irrigation District uses the practice of closing all gates at potential release points during and
after application to ensure that streams or wetlands are not affected.

When Rodeo/Aquamaster is applied to drains that discharge to natural water bodies, there is
no mechanism to control flow out of the drains. However, it can be demonstrated that the

active ingredient (glyphosate) is not mobile or highly toxic and, therefore, unlikely to impact
the environment.
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All reported bioaccumulation factor values for glyphosate in aquatic organisms are well
below 100 (Ebasco 1993; Heyden 1991; Wang et al. 1994). The Hazardous Waste
Identification Rule (USEPA 1999) identifies compounds that are recognized as having a low,
medium, or high potential for bioaccumulation. For bioaccumulation in aquatic systems,
rankings were determined using bioaccumulation factors in fish or log Koy, (octanol-water

partitioning coefficient) values for organic compounds. Bioaccumulation potential is defined
as follows:

Bioaccumulation Bioaccumzulation Factor
potential (BAF) log K,w

High BAF >= 10,000 ' log Kow>=4.0
Medium 10,000 > BAF >= 100 4.0 > log Kow>= 2.0
Low BAF < 100 log Kow < 2.0

The highest bicaccumulation factor of 65.5 was reported for tilapia in fresh water (Wang et '
al. 1994). Other studies report much lower bioaccumulation factors in the range of 0.03 to
1.6 for fish (Ebasco 1993). Most studies report rapid elimination and depuration from aquatic
organisms after exposure stops (Ebasco 1993), Therefore, bioaccumulation of glyphosate is l
considered to be low and food-web transfer is not considered to be a significant exposure
route. Little or no data exist on bicaccumulation of surfactants and other herbicide mixture
additives. l
Glyphosate is a nonselective herbicide, meaning that it kills all vascular plants
indiscriminately, rather than selectively affecting certain types of plants, such as grasses or
broad-leaf herbs. Plants vary in their sensitivity to glyphosate exposure, mostly by variation l
in how easily it is absorbed and internally transported by plant tissues. Its action is systernic,
meaning that it is transported within plant tissues from surfaces it contacts to affect remote
parts of the plant, such as roots and rhizomes. Despite its high toxicity to plants, itis l
relatively low in toxicity to animals due to its chemical nature and the physiological basis for
its activity. Glyphosate is chemically similar to certain types of amino acids (components of
proteins) found in plants, but not in animals. When glyphosate interacts with the l
physiological processes of manufacturing proteins in plants, it profoundly disrupts all protein
synthesis. Proteins are essential to all physiological processes in plants and, thus, glyphosate
exposure is generally highly lethal to plants. Glyphosate does not poison protein synthesis in '
animals, because it does not act as an analogue of amino acids metabolized in animals.
Glyphosate does have other effects on animals, however, and so do some of the additives l
included with it in spray mixes. Glyphosate is an acid, like amino acids, but is most
commonly used in salt form (isopropylamine salt), which is soluble in water. Its chemical
name is N-(phosphonomethyl) glycine. The overall effect of glyphosate solutions depends on I
both the active ingredient and the surfactant. The only formulations of glyphosate currently
approved for use in aquatic habitats omit surfactants. Certain surfactants approved for use in
aquatic habitats must be added to aquatic-approved glyphosate formulations. l

One ecologically significant feature of glyphosate is that it is strongly adsorbed by organic
matter and fine sediment, such as clay or silt. Sediment films on plant surfaces strongly
interfere with uptake and activity of glyphosate. In its chemically bound, adsorbed state
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glyphosate is chemically intact, but physiologically inactive. Actual decomposition of
glyphosate in the soil or sediment is distinct from its inactivation by adsorption. Glyphosate
also desorbs (releases) from soil particles, but its strong affinity for fine mineral and organic
particles maintains the predominantly bound, inactivated form (EXTOXNET:; Ebasco 1993;
Giesy et al. 2000).

has been found to kill or inhibit the growth of some soil fungi in pure cultures, however.
Little is known about how glyphosate affects the microflora in realistic soil environments,
where important interactions such as soil adsorption can occur (Ebasco 1993).

Laboratory tests of glyphosate generally indicate it to be nontoxic or low in toxicity to
mammals and birds, particularly at the concentrations or doses that occur in field conditions

Three patented surfactants are approved for use with glyphosate in aquatic environments,
They are known by trade names LI-700, Agridex, and R-11. Toxic effects of spray mixes of
glyphosate are due primarily to surfactants rather than the active herbicide. These surfactants
are nonionic, meaning they do not dissociate into electrically charged particles in water, as
salts do. They contain nonylphenol polyethoxylante (NPE) ingredients, which are made from
nenylphenol.

Rodeo/Aquamaster is classified as “practically nontoxic to aquatic invertebrates, exhibiting
an LCso of 930 mg/L, which represents the concentration that has been found to result in
lethal effects to 50 percent of the test organisms (USDA/FS 1997). Giesy et al. (2000)

acute toxicity tests indicate EC 50 (concentration resulting in adverse effects to 50 percent of
the test organisms) values ranging from 12.8 to 240 mg/L.

_ Acute toxicity of X-77, R-1 1, ad LI-700 to fish can be moderate, Threshold LCs for an
anadromous salmonid fish tested (Atlantic salmon, Salmo salar) was as low as 0.13 parts per
million, and young fish or ©ggs are generally found to be more sensitive than adults. Despite
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the low threshold for concentrations of surfactant causing significant mortality, actual
concentrations to which fish are likely to be exposed in actual estuarine environments are
orders of magnitude lower. Research in Willapa Bay found that the highest average
maximum concentrations of surfactant in water dispersed from sprayed estuarine mud with
the first flooding tide — the highest concentration for exposure, a “worst-case scenario™ for
fish swimming into freshly sprayed sites — was 16 parts per billion (Paveglic et al. 1996).

Effects of glyphosate on birds have been tested on mallard ducks (dabbling ducks that ingest
wetland sediment along with seeds, insects, and vegetation) and bobwhite quail. As with
mammals, very high dietary concentrations of glyphosate (a 4,640 mg/kg dietary
concentration) resulted in no adverse reactions such as weight loss or mortality (Ebasco
1993). Little or no data are available on toxicity of surfactants to birds.

Ebasco (1993) compiled data on glyphosate toxicity to mammals commonly used in
laboratory tests and found that LD 50 values (the dose resulting in lethal effects to 50 percent
of test organisms) ranged between 3,800 mg/kg body weight. Glyphosate is considered to be
practically nontoxic to mammals, The toxicity of the aquatic-approved surfactants to
mammals is reported to be very low: greater than 5 grams per kilogram body weight oral
dosage of Agri-dex and LI-700 is the threshold for LCso, the level at which 50 percent
mortalify occurs in laboratory rat tests. The corresponding L.Cs for R-11 is reported to be 2
to 4 grams per kilogram body weight (USDA/FS 1997).]

No impacts to special-status species are known to have occurred due to pesticide use by
Turlock Irrigation District and are not expected to occur in the future. Therefore, the
proposed treatments are not likely to have a substantial adverse impact, either directly or
through habitat modifications, on the special-status species identified in Table 3-1. In
addition, the District will also implement awareness training for personnel that apply the
pesticides to further reduce any less-than-significant potential impacts to special-status
species. District personnel will receive training seasonally, prior to the application of aquatic
pesticides, that will summarize the special-status species issues associated with water
conveyance facilities in Turlock Irrigation District and the sensitivity of aquatic resources
that receive discharges from these conveyance facilities.

b. The water conveyance facilities proposed for treatment with aquatic pesticides have very
limited riparian habitat because the facilities are typically lined with concrete and maintained
to reduce obstructions to water flow. Therefore, the Proposed Project would not have a
substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies, regulations or by the DFG or USFWS. Turlock

Irrigation District implements operational procedures that prevent treated water from entering
natural streams, wetlands, or other natural aquatic habitats,

The municipal water supply reservoir proposed for treatment with aquatic pesticides has very
limited riparian habitat. Therefore, the Proposed Project would not have a substantial

adverse effect on any riparian habitat or other sensitivematural community identified in local
or regional plans, policies, regulations or by the DFG or USFWS. Turlock Irrigation District

implements operational procedures that prevent treated water from entering natural streams,
wetlands, or other natural aquatic habitats.
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c. As described for item “b” above, the Proposed Project would not have a substantial adverse
effect on federally protected wetlands as defined by Section 404 of the Clean Water Act
through direct removal, filling, hydrological interruption, or other means,

d. The Proposed Project would not interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established native resident or migratory
wildlife corridors, or impede the use of native wildlife nursery sites. Turlock I gation

District’s aquatic pesticide program complies with the local policies and ordinances intended
to protect biological resources.

f.  The Proposed Project does not conflict with the provisions of an'adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or other approved local, regional
or state habitat conservation plan.

]

6.5 CULTURAL RESOURCES

Less-Than-
Significant
Potentially with Less-Than-
: Significant Mitigation Significant
Would the project: _ Impact Incorporation Impact No Impact
a. Cause a substantial adverse change in the .
significance of a historical resource ag _ v

defined in 15064.57

b. Cause a substantial adverse change in the
significance of an archasological resource v
pursuant to 15064.57 '

¢.  Directly or indirectly destroy a unique
paleontological resource or site or unique v
geologic feature?

d. Distwrb any human remains, incloding those
interred outside of formal cemeteries?

Discussion:

a. The application of aquatic pesticides is typically in irrigation water conveyances or other
facilities that are man-made. Although some of these structures may be more than 50 years
old, the application does not involve any physical disturbance of them so no impacts would
occur to historical resources,

b. Application of the aquatic pesticides does not involve any physical disturbance of the
irrigation water conveyance System or the municipal water supply reservoir, so no impacts
would occur to archeological resources,
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c. The aquatic pesticide application does not involve any digging or other physical disturbance
of the irrigation water conveyance system or the municipal water supply reservoir,

d. Application of aquatic pesticides is typically in irrigation water conveyances or a municipal
water supply reservoir, all of which are man-made. Again, the application would not involve
any digging or physical disturbances, so it would not disturb human remains.

6.6 GEOLOGY AND SOILS

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact

a, Expose people or structures to potential
substantial adverse effects, incleding the risk
of loss, injury, or death involving:

i. Rupture of a known earthquake fault, as
delineated on the most recent Alquist-
Priclo Earthquake Fault Zoning Map
issued by the State Geologist for the v
area or based on other substantial
evidence of a known fault? Refer to
Division of Mines and Geology Special

Publication 42.
ii. Strong seismic ground shaking? v
iii, Seismic-related ground failure, v

including liquefaction?

iv. Landslides?

b, Result in substantial soil erosion or the loss
of topsoil?

¢. Belocated on a geologic unit or soil that is
unstable, or that would become unstable as a
result of the project, and potentially result in v
on- or off-site landslide, lateral spreading,
subsidence, liquefaction, or collapse?

d. Be located on expansive soil, as defined in
Table 18-1-B of the Uniform Building Code v
(1994), creating substantial risks to life or
property?

e. Have soils incapable of adequately
supporting the use of septic tanks or
alternative wastewater disposal systems v
where sewers are not available for the
disposal of wastewater?

Discussion:

a. Application of the aquatic pesticides does not involve any physical disturbance of the
irrigation water conveyance system or municipal water supply reservoir, so no impacts would
occur from rupture of a known earthquake fault, strong ground shaking, ground failure, or
landslides as a result of the Proposed Project.
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b. Application of the aquatic pesticides does not involve any digging or other physical
disturbance of the irrigation water conveyance system or municipal water supply reservoir,
s0 no soil erosion or loss of topsoil would occur. Use of aquatic pesticides reduces the need
to implement mechanical cleaning measures. As a result, the use of aquatic pesticides can be
a benefit by reducing the digging or other physical disturbance associated with mechanical
cleaning methods.

c. The Proposed Project does not involve any digging or other physical disturbance of the
irrigation water conveyance system, and the affected canals and reservoirs have been in place
for many years. Application of the aquatic pesticides would not result in on- or off-site
landslides, lateral spreading, subsidence, liquefaction, or collapse., '

d. The Proposed Project includes canals and reservoirs that have been in place for many years
and does not include any construction. Thus, no activities on expansive soils could be a risk

to life or property.

e. The Proposed Project does not include the need for septic tanks or other wastewater disposal
systems.

6.7 HAZARDS AND HAZARDOUS MATERIALS

' ' Less-Than-
Significant |
Potentially with Less-Than-
Significant Mitigation Significant

2. Create a significant hazard to the public or
the environment through the routine
transport, use, or disposal of hazardous
materials? :

b. Create a significant hazard to the public or
the environment through reasonably
foreseeable upset and accident conditions : ' v
involving the release of hazardous materials
into the environment?

¢. Emit hazardous emissions or handle
hazardous or acutely hazardous materials,
substances, or waste within % mile of an
existing or proposed schoo}?

d. Belocated on a site that is included on a list
of hazardous materials sites compiled
pursuant to Government Code Section
65962.5 and, as a result, would it create a
significant hazard to the public or the
environment?

e. For a project located within an airport land
use plan or, where such a plan has not been
adopted, within 2 miles of a public airport or
public use airport, would the project result in
a safety hazard for people residing or
working in the project area?

v

f  Fora project within the vicinity of a private

v
airstrip, would the project result in 3 safety
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Less-Than- l
Significant _
Potentialty with Less-Than- l
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact

hazard for people residing or working in the
project area?

g. Impair implementation of or physically
interfere with an adopted emergency
response plan or emergency evacuation
plan?

h. Expose people or structures to a significant
risk of loss, injury, or death involving
wildland fires, including where wildlands are v
adjacent to urbanized areas or where :

residences are intermixed with wildlands?

Discussion:

a. The pesticides that would be used are all registered for use in California as aquatic pesticides.
The DPR evaluates the pesticide and to ensure that no unacceptable risk occurs to the
environment. Although Magnacide H is an acutely toxic and hazardous material, standard
practices will be used to ensure that risks to human health and the environment are avoided
or minimized. Because the pesticides have been approved for use as aquatic pesticides,
Department of Transportations (DOT) requirements will be followed during transport, and
BMPs are required during application, no significant hazard would occur to the public or the
environment in their routine transport, use, or disposal. All personnel applying the restricted

injuries are known to have occurred during past use of these pesticides by the Turlock
Irrigation District.

b. BMPs are required with the use of any of these pesticides. All personnel applying the
restricted aquatic herbicides must be trained and licensed. However, the possibility exists
that an accidental spill of the pesticides that would be hazardous could occur. It is unlikely
that trained personnel would cause an accidental spill. Therefore, a spill is considered an
infrequent/rare event and a less-than-significant impact. A spill would most likely affect
primarily the personnel applying or handling the material rather than the environment or the
community.

¢. The application of these aquatic pesticides would typically occur in undeveloped locations
and would not be within % mile of a school. District staff is present and observant at all
times during the application when pesticides are active. If persons enter the vicinity of
application, District personnel instruct unauthorized persons to leave the application area. As
a result, the impact would be considered less-than-significant.

The municipal water supply reservoir at La Grange is fenced to protect the drinking water
supply for the town, eliminating access to the public. Application of the pesticide would not
be accessible to local school children, and therefore the impact is expected to be less-than-
significant.
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d. The facilities that receive the aguatic pesticides are not hazardous materials sites. During
application of pesticides, precautions are taken to prevent the release of treated water to
natural water bodies with designated beneficial uses. Turlock Irrigation District complies
with pesticide label instructions and all other regulatory requirements. No impacts to
significant hazards to the public or the environment are known to have occurred due to
pesticide use by Turlock Irrigation District and are not expected to occur in the future,

e. The application of these aquatic pesticides does not involve any land use changes,
construction of buildings, or use of equipment that would interfere with operations of any
public airport. It does not create habitat that would attract birds and would not contribute to
any bird aircraft strike hazard.

-f. The application of these aquatic pesticides would not affect any private airstrip for the same
reasons identified in item e above,

g. The Proposed Project involves application of aquatic pesticides to irrigation water
conveyance systems. Application equipment is typically located on District-owned canal
banks, or in undeveloped or rural areas. As such, no construction or obstruction of roads
would impair or physically interfere with any emergency response or evacuation plans.

The Proposed Project involves the application of aquatic pesticides to a municipal water
supply reservoir, including water needed to fight fires. The use of the pesticides is conducted
on Turlock Irrigation District property, away from public roadways. As such, the use of
pesticides will not cause the construction or obstruction of roads that would impair or
physically interfere with any emergency. It does, however, reduce the aquatic weed growth
in the reservoir, that if left unchecked, can clog water pumps used to provide fire flows. Asa
result, the use of pesticides can be a benefit to emergency response efforts.

h. The irrigation water conveyance systems are primarily located in agricultural areas and are
not adjacent to or mixed with wildlands where wildfires could occur.

6.8 HYDROLOGY AND WATER

Less-Than-
Significant

Would the project:

Potentially
Significant
Impact

with
Mitigation
Incorporation

Iess-Than-~
Significant
Impact

No Impact

a.

Violate any water quality standards or wasie
discharge requirements?

v

b.

Substantially deplete groundwater supplies
or interfere substantially with groundwater
recharge such that a net deficit would occur
in aquifer volume or a lowering of the local
groundwater table level (e.g., the production
rate of pre-existing nearby wells would drop
to a level that would not support existing
land uses or planned uses for which permits
have been granted)?

Substantiaily alter the existing drainage
pattern of the site or area, including through
the alteration of the course of a stream or
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Less-Than-

Significant

Potentially with Less-Than-

Significant Mitigation Significant

Would the project: Impact Incorperation Impact No Impact
river, in a manner that would result in
substantial on- or off-site erosion or
siltation?

d. Substantially alter the existing drainage
pattern of the site or area, including through
the alteration of the course of a stream or
river, or substantially increase the rate or
amount of surface runoff in a manner that
would result in on- or off-site flooding?

e. Create or contribute runoff water that would
exceed the capacity of existing or planned
stormwater drainage systerns or provide v
substantial additional sources of polluted
runoff?

f. Otherwise substantially degrade water
. v
quality?

g. Place housing within a 100-year flood
hazard area as mapped on a federal Flood v
Hazard Boundary or Flood Insurance Rate
Map or other flood hazard delineation map?

h. Place structures that would impede or
redirect flood flows within a [00-year flood v
hazard area?

i Expose people or structures to a significant
risk of loss, injury, or death involving P
flocding, including flooding as a result of the
failure of a levee or dam?

J. Inundation by seiche, tsunami, or mudflow? ' v

Discussion:

a. All treated waters in irrigation facilities do not have officially designated beneficial uses, as
listed in the Water Quality Control Plan (Basin Plan) prepared by the California Regional
Water Quality Control Board, Central Valley Region (1998). In general, potential impacts to
water quality would only occur if treated water is released to a water body that has

designated beneficial uses, No waste discharge requirements exist for application of aquatic
pesticides.

During application of pesticides, precautions are taken to prevent the release of treated water
to natural water bodies with designated beneficial uses. Table 6-1 identifies beneficial uses

of water bodies treated with each pesticide, and water bodies that may potentially receive
treated water if a release occurs. '
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Table 6-1
Beneficial Uses of Potentially Affected Water Bodies
Treated Number of Estimate Designated Beneficial Uses

Potentially Affected Directly? Potential Release Range of (based on Central Valley

Water bodies [Yes] or [No] Locations Flow Rates RWQCR Basin Plan)
TID Canals & Drains Yes 9 15-1800 cfs None
Tuolumne River- No 3 Varies MUN, AGR, REC-1&2,
{Below La Grange WARM, COLD, MIGR(COLD),
Dam) SPWN, WILD
San Joaquin River No 4 Varies MUN, AGR, PROC, REC-1&2,
{Below Merced WARM, MIGR,
River) : SPWN(WARM), WILD
Merced River No 2 | Varies | MUK, AGR, PROC, IND, POW,
(Below McSwain REC-182, WARM, COLD,
Reservoir) MIGR, SPWN, WILD
French Pit Yes i 250 gpm None

Turlock Irrigation District complies with label instructions and does not release treated water
from facilities while the pesticide remains in the water or until allowed by the label
instructions. When applying herbicides directly to the water, Turlock Irrigation District uses
the practice of closing all gates at potential release points during and after application to
ensure that beneficial uses are not impacted. No impacts to water quality are known to have
occurred due to pesticide use by Turlock Irrigation District and are not expected to occur in
the future.

 Magnacide H

Magnacide H is applied only to irrigation canals with no designated beneficial uses. When
Magnacide H is applied to irrigation canals, the main concern would be impacts to water
quality due to release of the treated water from the canals, During all applications, release
gates are kept closed until Magnacide H is no longer in the system. Due to operational
requirements, many times the gates will remain closed longer than needed. Further ensuring
any water, containing pesticides, has been irrigated onto agricultural lands.

Rodeo/Aquamaster

Generally, Rodeo is applied only to banks of irrigation facilities and drains with no
designated beneficial uses. Rodeo is generally not applied directly to the water but is applied
to vegetation growing along the banks of irrigation canals and drains. However, in some
cases, Rodeo is applied to vegetation growirig in water, or some overlap occurs onto the
water surface when the pesticide is applied to vegetation growing on the banks., Glyphosate,
the active compound in Rodeo, is quickly immobilized by adsorption to soil/sediment
particles and organic matter, and remains immobilized until degradation occurs. Therefore,
glyphosate is not expected to be transported si gnificantly in water,
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Copper Compounds

Copper compounds are applied directly to French Pit, a man-made reservoir, used
specifically for water supply for a local community. The pesticide label instructions allow
for the use of treated water, for drinking water purposes, immediately after treatment, when
concentrations are expected to be at their highest. As a result, no impact to the municipal
water supply is anticipated.

As a part of the treatment process and pursuant to the pesticide label requirements, water is
pumped from French Pit into the Turlock Irrigation District’s Upper Main Canal after a
specified holding fime. Pesticide applications and the potential release date are scheduled
during the summer months, when irrigation demands are greatest, and therefore canal flows
are at their highest. Releases from French Pit are scheduled to coincide with the date and
time of the highest scheduled canal flows. The Upper Main Canal, where the water is
discharged, is a part of the Turlock Irrigation District’s canal system, and has no specifically
designated beneficial uses.

The dissolved copper ion (the most toxic and bioavailable form) generally does not remain in
the water column at high concentrations, but copper can form hydroxide and sulfide
compounds, precipitate out of solution, adsorb to sediment particles, and accumulate in
sediments with repeated applications. Half-lives of copper compounds used for algae control
range from about 2 to 6 days, depending on factors such as hardness and alkalinity. The half-
life represents the amount of time it takes for the copper concentration in the water column to
decrease to half of the initial concentration (Murray-Gulde et al. 2002)

The facility configuration minimizes any potential movement of sediment from French Pit
into the canal system. Water is pumped out of French Pit, into the canal system, from a
stationary pump, with the intake located within the reservoir at a level that minimizes the
movement of sediments.

When copper compounds are applied to French Pit, the main concern would be impacts to
water quality downstream when the water from the Upper Main Canal flows into Turlock
Lake. However, the small amount of water discharged from French Pit, when diluted by the
water within the Upper Main Canal, is not expected to impact the water quality or uses
within Turlock Lake or other downstream water bodies.

Water Quality Monitoring

During the irrigation seasons of 2002 and 2003, water quality samples were taken for
Magnacide H and copper compound applications. Rodeo/Aquamaster was not utilized -
during these years, and as a resuit, no sampling was conducted. Water quality samples were
collected at discharge locations before the gates were opened, or water was otherwise
released to water bodies with designated beneficial uses. Pesticide application projects
selected for water quality monitoring are representative of typical application procedures
conducted by Turlock Irrigation District. Individual sampling locations were chosen to
represent worst-case conditions (i.e., those potential release points where pesticide
concentration is expected to be highest). -

Magnacide H

During the irrigation seasons of 2002 and 2003, twenty-four samples were collected during
eight events. Twenty-three samples showed no detected levels of acrolein. There was one
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sample, during the last sampling event in 2002, in which-acrolein was detected. During that
event, low concentrations of acrolein were detected (78 pg/l of acrolein) upsiream of the
Highline Spill. At that time, virtually no flows were coming down the Highline Canal to
dilute the pesticide, because there were no irrigation orders downstream. Asa result, the
small amount of water in the canal was held until it was diluted by irrigation flows. The
water was then either irrigated out or flowed down the canal where it was diluted further by
flows from the Lower Stevinson and pump water from Lateral 8 before spilling to the
Merced River. Therefore, the sample was taken prematurely, before the District planned to
discharge from the Highline Spill. As a result, although acrolein was detected in the sample,
due to the District’s standard operational practices, no impacts to water quality occurred due
to the pesticide application. :

The detection, however, illustrated the point that amount of flow in the canal system impacts
the time it takes for water containing pesticides to move through the canal system and
effectively irrigated onto adjacent lands. During times when there are low flows in the canal
system, there is also a significantly reduced need to utilize operational spills. As aresult, the
water can be held longer, as needed, to accommodate the additional time needed to irrigate
water onto local fields. A dye-tracing study was implemented in 2003 to better understand
how herbicides applied to the canal water travels through the various segments of the canal
system, under various flow regimes, as irrigation demand changes. The information obtained
from the study was used to further refine the District’s understanding of how canal flows and
irrigation orders relate to the speed at which the pesticide is irrigated out. The information
has been used to refine the District’s operational practices and sampling protocols when
utilizing aquatic pesticides.

No impacts to water quality are believed to have occurred due to the application of
Magnacide H by the Turlock Irrigation District. With the District’s BMPs, refined by the
dye-tracing studies and in compliance with state and federal pesticide use requirements,

future applications of aquatic pesticides are expected to have a less-than si gnificant impact
on water quality.

Copper Compounds

During 2002 and 2003, two water quality samples were taken for copper compound
applications. No copper was detected in water quality samples collected during either of the
sampling events. Therefore, no impacts to water quality are believed to have occurred as a
result of pesticide application by Turlock Irrigation District. The project selected for
monitoring is representative of typical copper compound application project, with the
sampling location represented the worst-case scenario, and standardized BMPs were
implemented consistently for all copper compound applications. Therefore, no significant
impacts to water quality are expected to occur in the future, assuming that equivalent
practices will be used.

In comparison to Ne Project conditions, water quality would not be significantly impacted
because monitoring data indicate that pesticide applications will not result in exceedances of
applicable WQOs.
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Under the Proposed Project, pesticide application procedures and sampling practices would
be essentially equivalent, if not better, than the practices that have occurred for the past 2
years during which time monitoring has been conducted and BMPs implemented as required
by the existing General Permit (existing conditions). Therefore, no change to water quality is
expected as compared to Existing Conditions.

b.. The Proposed Project will not alter groundwater recharge or supplies.
The Proposed Project will not alter existing drainage patterns or stream or river courses.

The Proposed Project will not alter existing drainage patterns or stream or river courses
because existing facilities are not being structurally modified.

The Proposed Project will not affect quantity or quality of surface water runoff,
Potential effects to water quality are discussed under item (a).

The Proposed Project will not create housing or change delineation of flood hazard areas.

Bw oo

The Proposed Project will not involve creation of new structures.

[y
»

The Proposed Project will have no effect on the integrity of any levee or dam, and will have
no effect on flood flows.

j. The Proposed Project will have no effect on water flows.

6.9 LAND USE AND PLANNING

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Sigmificant
Would the project: Impact Incorporation Impact No Impact
a. Physically divide an established community? v

b. Conflict with any applicable land use pian,
policy, or regulation of an agency with
jurisdiction over the project (including, but
not limited to, the general plan, specific plan, v
local coastal program, or zoning ordinance)
adopted for the purpose of avoiding or
mitigating an environmental effect?

c. Conflict with any applicable habitat )
censervation plan or natural community v
conservation plan?

Discussion:

a. The Proposed Project does not involve any construction, and as such, would not divide an
established community.

b. The objective of the Proposed Project is to control weeds and algae that interfere with
irrigation conveyance and treatment of municipal water supplies. Agricultural land uses are
all part of the counties’ land use goals and objectives (see Section 5). The application of
aquatic pesticides in the municipal water supply reservoir at La Grange will not alter the
water supply levels or encourage development in the area and has no impact on the
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conversion of lands to nonagricultural uses. The Proposed Project would not change the land

use in the county.

¢. The facilities in which the pesticides are used are primarily located in agricultural areas with
agricultural land uses. The application of aquatic pesticides to control weeds and algae would
not be in conflict with habitat conservation plans or natural community conservation plans.

6.10 MINERAL RESOURCES

delineated on a local general plan, specific
plan, or other land use plan?

Less-Than-
Significant
Potentially  with Less-Than-
Significant Mitigation Significant ;.
Would the project: Impact Incorporation Impact No Impact
a. Result in the loss of availability of 2 known
mineral resource that would be of value to v
the region and the residents of the state?
b. Result in the loss of availability of a locally
important mineral resource recovery site v

Discussion:

a. Because the application of aquatic pesticides would be to existing facilities and no change in

land use or stream flow would occur, no loss of known mineral resources would occur from
excavation/construction activity or erosion.

b. The Proposed Project would not involve any change in land use as specified by any local
general plan, specific plan, or other land use plan.

6.1 NOISE

Would the project result in:

Potentially
Significant
Impaet

Less-Than-
Significant
with
Mitigation
Incorporation

Less-Than-
Significant
Impact

No Impact

a. Exposure of persons to or generation of
noise levels in excess of standards
established in the local general plan or noise
ordinance, or applicable standards of other
agencies?

b. Exposure of persons to or generation of
excessive groundborne vibration or
groundborme noise levels?

¢. A substantial permanent increase in ambient
noise levels in the project vicinity above
levels existing without the project?

d. A substantial temporary or periodic increase
in ambient noise levels in the project vicinity
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Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project result in: Impact Incorperation Impact No Impact

above levels existing without the project?

e. Fora project located within an airport land
use plan or, where such a plan has not been
adopted, within 2 miles of a public airport or
pubiic use airport, would the project expose
people residing or working in the project
area to excessive noise levels?

£ For a project within the vicinity of a private
airstrip, would the project expose people v
residing or working in the project area to
excessive noise levels?

Discussion:

a. The application of aquatic pesticides would occur in remote locations in mainly agricultural
areas. Existing noise from pumps or tractors may occur in the vicinity of the application site,
but the application activity would not cause discernable increases over this background level.

Consequently, the Proposed Project would not generate noise levels in excess of established
standards.

b. No groundbome vibration or groundborme noise would be generated by the Proposed Project

because application of the pesticides is either by backpack sprayer or is applied directly to
the water without the use of noisy equipment,

c. The application of the aquatic pesticides is a periodic event that occurs on an as-needed basis
Or as a preventative measure at the beginning of the irrigation season.

d. The application of the aquatic pesticides is a temporary event but because the irrigation water
conveyance systems are primarily located in agricultural areas, existing background noise

from pumping or tractor use could occur, No increase in ambient noise would occur as a
result of the Proposed Project.

The application of copper compounds to the municipal supply reservoir in La Grange would
occur on the water treatment plant property. A boat with a small outboard motor is utilized
to apply and distribute the pesticide. The application would not cause discernable increases
noise levels above ambient noise levels, or beyond the water treatment plant site. As a result,
the application is expected to create a less-than-significant increase in ambient noise levels.

¢. The application of these aquatic pesticides does not involve land use changes, construction of
buildings, or use of equipment that would interfere with operations of any public airport.

. The application of these aquatic pesticides would not affect any private airstrip for the same
reasons identified in item e above, Although water treated with pesticides may flow past
private airstrips, it would not impact noise levels near local airports.
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6.12 POPULATION AND HOUSING
Less-Than.
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact
a. Induce substantial population growth in an
area, either dirsctly (for example, by
proposing new homes and businesses) or v
indirectly (for example, through extension of
roads or other infrastructure)?
b. Displace substantial numbers of existing
housing, necessitating the construction of v
replacement housing elsewhere?
¢. Displace substantial numbers of people,
necessitating the construction of replacement v
housing elsewhere_?
Discussion:

a. The application of aquatic p

irrigation puiposes or municipal water supply purposes. Howey
not expand water supply or conveyance systems to serve urban

would not induce substantial population growth.

b. No building or other construction activiti
displacement of existing housing or cons

displace substantial numbers of people.

6.13 PUBLIC SERVICES

es would be part of the Proposed Project, so no
truction of replacement housing would occur,

~¢. The Proposed Project would not involve any changes in land use or construction that would

Potentially

Significant

Would the project: Impact

Less-Than-
Significant
with
Mitigation
Incorporation

Less-Than-
Significant
Impact

No Impact

a.  Result in substantial adverse Pphysical
impacts associated with the provision of new
or physically altered governmental facilities,
need for new or physically altered
governmental facilities, the construction of
which could cause significant ettvironmental
impacts, to maintain acceptable service
ratios, response times or other performance
objectives for any of the following public
services: '

Fire protection?

Police protection?

Schools?

Parks?

NN S
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Less-Than-
Significant
Potentially with Less-Than-
Significant¢ Mitigation Significant
Would the project: Impact Incorporation Impact No Impact
Other public facilities? v
Discussion:

a. No building or other construction activities would be part of the Proposed Project, so no
alteration of existing government facilities or need for new government facilities would
occur. With no new development being proposed, no impacts would occur to the response

times or other performance objectives for fire protection, police protection, schools, parks, or
other public facilities. -

6.14 RECREATION

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact
a. Increase the use of existing neighborhood

and regional parks or other recreationa]
facilities such that substantial physical
deterioration of the facility would occur or
be accelerated?

b. Include recreational facilities or require the
construction or expansion of recreational v
facilities that might have an adverse physical
effect on the environment?

Discussion:

a. No increase in population growth would occur as a result of the Proposed Project. Therefore,
no increase in the use of existing recreational facilities would oceur,

b. The Proposed Project includes the application of aquatic pesticides to irrigation water

conveyance systems. At the municipal water supply reservoir, public access is strictly

prohibited. As a result, the Proposed Project would not include the need for construction of
or expansion of recreational facilities.

6.15 TRANSPORTATION/TRAFFIC

Less-Than-
Significant
Potentially with Less-Than-
Significant Mitigation Significant
Would the project: Impact Incorporation Impact No Impact
a, Cause an increase in traffic that is substantial
in relation to the existing traffic load and v
capacity of the street system (i.e., resultina
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Would the project:

Potentially

Significant
Impact

Less-Than-
Significant
with
Mitigation
Incorporation

Less-Than-

- Significant

Impact

Neo Impact

substantial increase in either the mumber of
vehicle trips, the volume to capacity ratio on
roads, or congestion at intersections)?

b. Exceed, either individually or cumulatively,
a level-of-service standard established by the v
county congestion management agency for :

designated roads or highways? -

Result in a change in air traffic patterns,
including either an increase in fraffic levels v
or a change in location that results in :

substantial safety risks?

d. Substantially increase hazards due toa
design feature (e.g., sharp curves or v
dangerous intersections) or incompatible

uses (e.g., farm equipment)?

e, Resultin inadequate emergency access?

v
£ Resultin inadequate parking capacity? v
Conflict with adopted policies, plans, or
programs supporting alternative v
transportation (e.g., bus turnouts, bicycle ‘
racks)? '
Discussion:

3 - S r—_— i
(]

a. No increase in population growth would occur as a result of the Proposed Project. Therefore,
no increase in existing traffic load or capacity would oceur. Turlock Irrigation District would
use 1-2 vehicles on county roads primarily during noncommute hours.

b. Because no increase in traffic would occur, no exceedence of service standard levels for
designated roads or highways would occur as a result of the Proposed Project.

¢. No change in air traffic would be associated with the Proposed Project.

The Proposed Project would occur in primarily agricultural areas and would involve the
periodie application of aquatic pesticides. No changes in design features of toads would be a
part of the Proposed Project. The applicators of the aquatic pesticides utilize 1-2 vehicles
and would be careful to avoid any encounters with farm equipment,

The application of aquatic pesticides would occur in agricultural areas and, as such, would
not interfere with emergency access.

. No parking would be required with the periodic application of aquatic pesticides because this
- event would be temporary, and would involve temporary parking primarily on District
property.

g No conflict would occur with programs supporting alternative transportation because the
Proposed Project would involve periodic trips to the irrigation water conveyance systems or
municipal water supply reservoir to apply the pesticides.

o
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6.16 UTILITIES AND SERVICE_SYSTEMS

Less-Than-
Significane¢
Potentially with Less-Than-
Significant Mitigation Sigaificant
Would the project: Impact Incorporation Impact No Impact
a.  Exceed wastewater treatment requirements
of the applicable Regional Water Quality v
Control Board?

b. Require or result in the construction of new
water or wastewater treatment facilities or
expausion of existing facilities, the v
construction of which could cause significant
environmental effects?

¢. Require or result in the construction of new
stormwater drainage facilities or expansion
of existing facilities, the construction of v
which could cause significant environmental
effects?

d. Have sufficient water supplies available to
serve the project from existing entitlements v
and resources, or are new or expanded
entitlements needed?

e. Result in a determination by the wastewater
treatment provider that serves or may serve
the project that it has adequate capacity to

v
serve the project’s projected demand in

addition to the provider's existing

commitments?
£ Beserved by a landfill with sufficient

permitted capacity to accommodate the - v

project’s solid waste disposal needs?

g Comply with federal, state, and local statutes v
and regulations related to solid waste?

Discussion;

a. All release points for the irrigation water would be closed prior to treatment, and the treated
water would be either applied to selected fields or held according to the required time on the
pesticide label. BMPs for the application of Rodeo include starting downstream and spraying
upstream to avoid concentrations of the pesticide in water. Releases from the municipal
supply reservoir are not anticipated to result in detectable levels of copper in downstream
waters. No wastewater would be generated by the Proposed Project.

b. No wastewater would be generated by the Proposed Project, nor would construction of water
or wastewater facilities be needed.

¢. The treated irrigation water would be either applied to pre-approved fields or held in place
according to the required time on the pesticide label. In addition, the application of
pesticides in the municipal water supply reservoir would not result in stormwater flows.
Therefore, construction of new stormwater facilities would not be needed.
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d. No additional water supplies would be needed to apply the
Wwater conveyance or municipal water supply facilities,

e. No wastewater would be generated by the Proposed Proj

treatment provider would not be required.
£ No solid waste would be generated in the

aquatic pesticides to the irrigation
ect. Therefore, a wastewater

application of aquatic pesticides to the irrigation

water conveyance or municipal supply facilities; therefore, no landfill would be needed.

8 No solid waste would be generated in the applicatio

6.17 MANDATORY FINDINGS OF SIGNIFICANCE

n of aquatic pesticides to the irrigation
water conveyance or municipal water supply facilities,

Potentially
Significant

Would the project: Impact

Less-Than.
Significant
with
Mitigation
Incorporation

Less-Than-
Significant

Impact

No Impact

a.  Does the project have the potential to
degrade the quality of the environment,
substantially reduce the habitat of a fish or
wildlife species, cause a fish or wildlife
population to drop below self-sustaining
levels, threaten to eliminate a plant or animal v
community, reduce the number or restrict the
range of a rare or endangered plant or
animal, or eliminate important examples of
the major periods of California history or
prehistory?

Does the project have impacts that are
individually limited, but cumulatively
considerable? (“Cumulatively considerable™
means that the incremental effects of a v
project are considerable when viewed in
connection with the effects of past projects,
the effects of other current projects, and the
effects of probable future projects)?

¢.  Does the project have environmental effects
that will cause substantial adverse effects on
human beings, either directly or indirectly?

q E B

o

Discussion:

a. The Proposed Project would not result in increased use of aquatic pesticides compared to
historical usage and is not expected to result in increased concentrations of these chemicals in
nveyance and municipal water supply facilities.

=3
g
8
.
y
g
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The application of copper compounds in the municipal water supply reservoir in La Grange
is conducted according to pesticide label requirements, with releases scheduled to coincide
with the highest canal flows. Water quality monitoring of past applications have shown no
detectable levels of copper in the canal water downstream of the discharge.

Therefore, the Proposed Project would not degrade the quality of the environment,
substantially reduce the habitat of a fish or wildlife species, cause a fish or wildlife
population to drop below self-sustaining levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range of a rare or endangered plant or animal,
or eliminate important examples of the major periods of California history or prehistory.

b. At least five districts in the project area and vicinity have used and are proposing to continue
to use aquatic pesticides as shown on Figure 6-1, Cumulative Analysis Study Area.

When combined with similar activities of these five districts Sincluding the project
proponents) and potentially other districts, in the project area’ the Proposed Project would
not be expected to result in cumulatively considerable impacts to water quality. The relevant
water bodies listed in Table 3-2 (Impaired Water Bodies and Listed Pollutants) are currently
not listed as impaired for any of the chemicals applied under the Proposed Project. In
addition, the use of these chemicals is not expected to increase over historical usage and is
not expected to result in increased concentrations in these water bodies,

The Proposed Project is not expected to result in cumulatively considerable impacts to l
sensitive biological resources when combined with similar activities of the five districts

(including the project proponents) within the Cumulative Analysis Study Area. As discussed '
above for water quality, the use of these chemicals is not expected to increase over historical _
usage and is not expected to result in increased concentrations in the treated water bodies,

The aquatic pesticides applied to the facilities do not remain active beyond the treatment l
areas and do not bioaccumulate in higher levels of the food chain. Therefore, no cumulative

toxicity effects are anticipated for special-status species or other wildlife populations.

Although special status species or other native fish species may occupy some of the treated |
water conveyance facilities, the cumulative effect of aquatic pesticide applications within the

five districts is not expected to degrade habitat or result in increased mortality of these
species compared to existing conditions.

¢. As discussed in Sections 6.3 (d) and Section 6.7, no substantial adverse effects on humans
would be expected to result from the Proposed Project. Implementation of BMPs and DOT
transport requirements are sufficient to substantially avoid adverse effects to humans.

" URS has contacted the SWRCB to obtain list of district

s in the San Joaquin River Basin that have
permits to apply aquatic pesticides.
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7 LIST OF PREPARERS

The following personnel were directly involved in the preparation of this Initial Study:
Larry Weis General Manager
Robert M. Nees Assistant General Manager, Water

Resources and Regulatory Affairs

Debra C. Liebersbach Project Manager
Tim Ford Biologist
Steve Marklund Pest Control & Facilities Manager

(District Agricultural Pest Control Adviser)

Griffith and Masuda Legal Counsel

Technical and support personnel from URS Corporation who were invelved in document
preparation are listed in Table 7-1.

JIWRRA_SharetWater Resources\Reguiatory\Aquatic Pesticides\CEQAVnital Study-TID.DOC

Table 7-1
List of Technical and Support Personnel
Experience and Role in
Preparers Degree(s)/Years of Experience Expertise Preparation

URS
Hootkins, S. MUP, Urban and Regional Plamning CEQA Compliance Project Manager,

B H Bioi Senior

A, Human Biology Environmental

30 years Planner
Hunt, L. MS, Environmental Engineering Hydrology and Water | Environmental

BS, Environmental Systems Engineering | Quality, Permitting, Risk Assessor

' Monitoring

8 years
Leach, S, MA, Vegetation Ecology Biological Resources | Lead, Biological

BS, Physical Geography Resources

11 vears
Weinberg, D. BA, Biological Sciences Biological Resources Biological

12 years Resources
Davidson, S. BS, Forest Management Science Other Impacts Resource Planner

20 years
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Table 7-1 (concluded)
List of Technical and Support Personnel
: Experience and Role in
Preparers Degree(s)/Years of Experience Expertise Preparation
URS :
Dillon, R. MA, Medieval History and Literature Technical Editing, Technical Editor
BA, History Report Production
20 years '
Goss, F. 23 years Report Production Graphic Artist
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. JWRRA_ShareWater Rescurces\Requiatoryiaquatic Pesticides\CEQAMnifal Study-TID.DOC




CEQA initial Study

8 SUPPORTING INFORMATION SOURCES AND REFERENCES

Brode, J. M. 1988. Natural history of the giant garter snake (Thamnophis couchii gigas). In
HF. De Lisle, P.R. Brown, B. Kaufman, and B.M. McGurty eds. Proceedings of the
Conference on California Herpetology. Southwestern Herpetologists Society.

Bureau of Reclamation (Reclamation). 2000. Central Valley Project Improvementl Act
Programmatic Environmental Impact Statement. Draft. July. _

California Department of Fish and Game (DFG). 2002. California Interagency Wildlife Task
Group: CWHR Version 8.0. Natural Heritage Division, Sacramento, CA.

California Department of Fish and Game (DFQ). 2003. Search results from the California
Natural Diversity Database. Natural Heritage Division, Sacramento, CA.

California Environmental Quality Act Guidelines, Appendix G. 1998. Environmental Checklist
Form. October 26.

California Native Plant Society (CNPS). 2001. Inventory of Rare and Endangered Plants of

California (sixth edition). Rare Plant Scientific Advisory Committee, David P. Tibor,
Convening Editor. Sacramento, CA.

California Regional Water Quality Control Board, Central Valley Region. 1998. Water Quality
Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins.

California Regional Water Quality Control Board, Central Valley Region. 2002. Clean Water

Act Section 303(d) list of water quality limited segments. Approved by U.S.
Environmental Protection Agency in July 2003.

Ebasco. 1993. Final Report, Element I: Integrated Weed Management Alternative for Managing
Noxious Emergent Plants. Prepared for Washington State Department of Ecology.
Ebasco Environmental, a division of Ebasco Services Incorporated.

EXTOXNET. Website: http://ace.orst.edw/info/extoxnet.

Giesy, J.P., S. Dobson, and K.R. Solomon. 2000, Ecotoxicological risk assessment for roundup
herbicide. Review of Environmental Contamination and T oxicology 167:35-120.

Hansen, R. W. 1980. Western aquatic garter snakes in central California: an ecological and
evolutionary perspective. Masters Thesis, California State University, Fresno. May.

Heydens, W.F. 1991, Rodeo® herbicide use to control Spartina: impact of glyphosate on marine

and terrestrial organisms. Monsanto Agricultural Company, St. Louis, MO.Merced
County. 1990. Merced County Year 2000 General Plan.

Murray-Gulde, C.L., J.E. Heatley, A.L. Schwartzman, and J.H. Rodgers, Jr. 2002. Algicidal

effectiveness of Clearigate, Cutrine-Plus, and copper sulfate and margins of safety
associated with their use. Archives

of Environmental Contamination and Toxicology
43:19-27.

NatureServe. 2003. San Joaquin roach life history.

(http://www.natureserve.org/explorer/servlet/NatureServe?searchName=LA VINIA+SY
MMETRICUS+SSP+1). Web site accessed November 5, 2003.

Aquatic Pesticides Program 60
JAWRRA_ShareWater ResourcesiRegulatonMquatic Pesticides\CEQA\nitial Study-TIDLDOC

Turiock Irrigation District




CEQA Initial Study

Paveglio, F.L., K.M. Kilbride, C.E. Grue, C.A. Simenstad, and K.L. Fresh. 1996, Use of Rodeo®
and X-77® Spreader to control smooth cordgrass I (Spartina alterniflora) in a

southwestern Washington estuary. IL Environmental fate. Environmental Toxicology and
Chemistry 15.

San Francisco Estuary Project. 1992, Prepared under USEPA Cooperative Agreement CE-
009519-01-0 by the U.S. Fish and Wildlife Service. Sacramento, California, January.

San Joaquin County, 1992. San Joaquin County General Plan 2010: Volume I:
Policies/Implementation. July. '

Stanislaus County. 1994. Stanislaus County General Plan. Qctober.

UC Berkeley. 2003. Hardhead life history. (http://elib.cs.berkeley.edu/koPec/trQ/htmI/sp-
hardhead.html). Web site accessed November 5, 2003.

U.S. Department of Agriculture, Forest Serivce, 1
February.

.7 -
Hy MR AP AN =

997. Glyphosate Herbicide Information Profile.

U.S. Environmental Protection Agency (USEPA).
Finite Source, Multimedia, Multipathway,
Technical Background Document for
Draft. June 22. :

U.S. Fish and Wildlife Service (USFWS
(Thamnophis gigas). Region 1.

U.S. Fish and Wildlife Service (USFWS). 2003. Special
Field Office. http://www.sacramento. fiws. gov.

Wang, Y.S., C.G. Jaw, and Y.L. Chen. 1994. Accumulation of 2,4-D and glyphosate in fish and
water hyacinth. Water, Air, and Soil Pollution 74(3/4):397-403,

1999, Hazardous Waste Identification Rule,
Multireceptor Risk Assessment (3MRA)
HWIR99. Office of Solid Waste, Washington, DC,

)- 1999. Draft Recovery Plan for the Giant Garter Snake

-status species life histories. Sacramento

Aquafic Pesticides Program 81

Turlock Irrigation District
JYWRRA_ShareWater ResourcesiRegulatory\Aquatic Pesticides\CEQAnitial Study-TID.DOC




. CEQA Inifial Study .
9 ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED
None of the environmental factors listed below would be potentially affected by the Proposed l
Project as indicated by the checklist on the preceding pages in Section 6.
O  Aesthetics [  Agriculture Resources [ Air Quality '
[J Biological Resources (] Cultural Resources [J Geology /Soils !
Hazards & Hazardous Hydrology / Water .
U Materials U Quaity ] Land Use/Planning l
[0 Mineral Resources [0 Noise [0  Population / Housing l
[} Public Services ] Recreation [] Transportation/Traffic
(0 Utilities / Service Systems [ ] Mandatory Findings of Significance '
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10 DETERMINATION

On the basis of the information available to it in the rec

ord and the boxes checked in Section 6 of
this Initial Study, Turlock Irrigation District finds:

X] 1find that the Proposed Project COULD NOT have a significant effect on the
environment, and a NEGATIVE DECLARATION will be prepared.

[] Ifind that although the Proposed Project could have a significant effect on the
environment, a significant effect would not occur in thi
project have been made by or agreed to by the proj
NEGATIVE DECLARATION will be prepared,

[] Ifind that the Proposed Project MAY have a significant effect on the environment, and
an ENVIRONMENTAL IMPACT REPORT is required.

[] Ifind that the Proposed Project MAY have a “potentially significant impact” or

“potentially significant unless mitigated” impact on the environment, but at least one

(] Ifind that although the Proposed Project could have a significant effect on the
environment, because all potentially significant effects (a) have been analyzed
adequately in an earlier ENVIRONMENTAL IMPACT REPORT or NEGATIVE
DECLARATION pursuant to applicable standards and (b) have been avoided or
mitigated pursuant to that earlier ENVIRONMENTAL IMPACT REPORT or
NEGATIVE DECLARATION, including revisions or mitigation measures that are
imposed upon the Proposed Project, nothing further is required.

This disposition constitutes the official action of the Turlock Irrigation District,

Jamy Mﬁﬂ

_ 12/17/03
Larry Weis, General Manager Date
Turlock Irrigation District
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EXHIBIT C
TURLOCK IRRIGATION DISTRICT
AQUATIC PESTICIDE APPLICATION PROGRAM
SUMMARY OF COMMENTS AND RESPONSES
FOR THE _
DRAFT NEGATIVE DECLARATION / INITIAL STUDY

INTRODUCTION

The Turlock Irrigation District (TID, Lead Agency under CEQA) distributed the Draft
Negative Declaration/Initial Study, Aquatic Pesticide Application Program on December
19, 2003. The Draft Negative Declaration/Initial Study was sent to the State
Clearinghouse as required by CEQA (SCH# 2003122100). The Clearinghouse
distributed the document to selected State agencies and commissions. Additional copies
were distributed directly to a comprehensive list of federal, state and local agencies and
other interested parties.

Comments were received from the following agencies and organizations:

State Clearinghouse (Terry Roberts, Director)

* Stanislaus County Planning and Community Development, Department of
Environmental Resources (John Aud)
DeltaKeeper (Bill Jennings)
Water Keepers (Ellison Folk, Shute, Mihaly & Weinberger LLP)
Central Valley Safe Environment Network (Lydia Miller, San Joaquin Raptor
Rescue Center; Steve Burke, Protect Our Water)

* San Joaquin Valley Air Pollution Control District (John Cadrett)

In addition, Jeff Stewart from the National Marine Fisheries Service (NMFS) contacted
the District to review the proposed project in relation to NMFS issues. Jeff Stewart
visited the District on January 21* and was given a tour of the facilities. Following the
visit, staff had the impression that he was satisfied with the information he had received.
No written comments were received from NMFS.

This report summarizes several key or broad comments from each agency or organization
and provides the Lead Agency’s brief responses. Following this summary report are
copies of the comment letters and attachments along with detailed responses by the
District to all of those specific comments. All of this material (summary report, comment
letters and attachments, and detailed responses and attachments) comprises Exhibit C.
The Draft Initial Study together with this report comprise the Final Initial Study to
support TID’s Negative Declaration on their proposed Aquatic Pesticide Application

Program.

@
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1. SUMMARY COMMENTS AND RESPONSES

State Clearinghouse

Terry Roberts reported that the State Clearinghouse received the proposed Negative
Declaration and Initial Study and that the public review period was December 22, 2003
through January 20, 2004. Following the completion of the review period, the
Clearinghouse reported that no comments were received.

Stanislaus County Planning and Community Development

Comments were provided by John Aud, Sr., R E.H.S., Department of Environmental
Resources.

Comment: Mr. Aud concluded that the project could have a significant effect on the
environment and requested discussion on potential impacts to drinking water supplies and
beneficial uses of waterways and reservotrs.

Response: Mr Aud’s conclusion appears to be based on a misunderstanding about use of
District facilities and drinking water supplies. With the exception of French Pit reservoir
in La Grange, the District does not treat any surface water supplies used for drinking
purposes (municipal use) and does not release treated water into reservoirs or other water
bodies used for drinking water or other human contact activities, in concentrations that
could exceed the water quality requirements established to protect its beneficial uses.
Release points for the irrigation water are closed prior to treatment, and the treated water
would be either applied to selected agricuitural crops (and not to organic farms) or held
according to the required time on the pesticide label to allow the active ingredients to
degrade. Integral features of the Aquatic Pesticide Application Program are the Best
Management Practices described in Section 2.2.2.2, and the Monitoring and Reporting
Program described in Section 2.2.2.3 of the Initial Study.

The District has applied these materials since 1975, and monitoring has been conducted
since 2001 consistent with the monitoring plan approved by the Central Valley Regional
Water Quality Control Board (RWQCB) that is referenced in Section 2.2.2.3. Monitoring
results indicate that the active ingredient of Magnacide H, acrolein, was not released to
the receiving waters outside of TID’s canals. The monitoring plan and recent monitoring
reports (Annual Reports) will be provided upon request. (See Attachments 1, 2 and 3 for
the Individual Monitoring Plan, 2002 Annual Report, and 2003 Annual Report,
respectively.)

The only District facility utilized for municipal (drinking water) purposes is French Pit
reservoir in La Grange. The District has been applying copper compounds in French Pit
since the earty 1980°s. Sampling conducted pursuant to the Department of Health
Services and Stanislaus County requirements have indicated no exceedances of copper in
water sampled from the reservoir, or water processed through the District’s treatment
plant. There is no indication of any potential impacts to drinking water supplies as a
result of the use of these pesticides. Monitoring downstream of the discharge from
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French Pit into the Upper Main Canal has resulted in no detectable traces of copper in the
waters being discharged from the Uppér Main Canal into Turlock Lake. In addition, an
analysis of the potentially worse case concentrations of copper that could be anticipated
in the Upper Main Canal, as a result of the discharge from French Pit, shows that with the
District’s operational practices for such discharges, the concentrations would be below
the water quality objectives established for protection of beneficial uses. (See
Attachment 4 — Memo on La Grange Water Systemn — French Pit Aquatic Chemical Use).

DeltaKeeper

Comments were provided by Bill Jennings on behalf of DeltaKeeper, WaterKeepers
Northern California, California Sportfishing Alliance, and San Joaquin Audubon Society.

Comment 1: Under CEQA, if substantial evidence in the record supports a “fair
argument” that a project may have a significant effect on the environment, the lead
agency may not rely on a negative declaration and must prepare a full EIR. CEQA’s fair
argument standard creates a “low threshold” for requiring preparation of an EIR. We
believe that “low threshold” requiring an EIR has clearly been crossed as there is more
than a “reasonable possibility” for the project to have significant adverse effects on the
environment. '

Response 1: At issue is whether the comment letter and attachments presented by
DeltaKeeper, and by the other commenters (WaterKeepers and the Central Valley Safe
Environmental Network), present substantial evidence in support of a fair argument that
an EIR must be prepared. The CEQA Guidelines define the term “substantial evidence”
as enough relevant information and reasonable inferences from this information that a
fair argument can be made to support a conclusion, even though other conclusions might
also be reached.... Substantial evidence shall include facts, reasonable assumptions
predicated upon facts, and expert opinion supported by facts. (CEQA Guidelines, Sec.
15384, subds. (a), (b); Sec. 15064, subd. (f)(5).) Evidence that, if viewed in isolation,
might seem to give rise to a fair argument may ultimately prove insubstantial after all if
other information in the record shows that the evidence is inaccurate or misleading.
Fears and desires of project opponents do not qualify as substantial evidence.
Unsubstantiated opinions, concerns, and suspicions about a project do not rise to the
level of substantial evidence supporting a fair argument of significant environmental
effect; and speculation and conjecture regarding a project’s potential impacts do not
amount to substantial evidence. Furthermore, the absence of evidence in the record on a
particular issue does not automatically give rise to a fair argument that a project may
have a significant impact on the environment. (Remy et al, Guide to the California
Environmental Quality Act, 1999). These criteria are applied to the specific comments
and the results are included in the detailed responses.

For example, comment 4 includes the following assertion: “Multiple applications of
acrolein and other herbicides throughout a growing season, year after year, will assuredly
and irreparably degrade the non-target aquatic communities and recreational values that
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comprise the beneficial uses of the subject waterways.” This statement represents
conjecture by the commenter and is also misleading. The conjecture that multiple
applications year after year will degrade non-target areas is not supported by the fact that
the District has applied herbicides over the past 25 years and has not observed evidence
of harm to non-target communities within the District in the form of fish kills or
complaints from farmers or recreationists. The comment is misleading because it implies
that viable aquatic communities or intensive recreational use in other District facilities is
being adversely affected. Turlock Lake is the only District facility with natural resource
and recreational values. It has not been closed or otherwise adversely affected in the
past 25 years of operation. Recent monitoring data indicates that the District has been
successful in avoiding impacts to non-target facilities

In summary, several of the comments by Mr. Jennings fail to meet these criteria for
substantial evidence that the specific aquatic pesticide program of the District poses
significant adverse impacts on the environment. The District understands the fears and
concerns of the public over the use of highly toxic materials to control undesirable
vegetation in some of the District’s irrigation canals, and has demonstrated responsible
use of these materials consistent with current regulations and District policies to protect
water resources within the District.

Comment 2: The canals, laterals, and waterways within the project area are waters of the
nation and have designated beneficial uses. The Negative Declaration assumes
incorrectly that there are no beneficial uses associated with the canals.

Response 2: The District has concluded that the tributary language in the Basin Plan
does not apply to agricultural canals or drains. The Regional Board has previously
interpreted the language to exclude constructed agricultural drains, based upon the
provision's limited application to "tributary streams." See Memorandum from Elizabeth
Miller Jennings to Dennis W. Westcot, March 3, 1994, re: Application of the Tributary
Footnote in the Water Quality Control Plan for the RWQCB, Central Valley Region,
Basins 5A, 5B, and 5C.

The Basin Plan directs that water bodies without desi gnated beneficial uses are assigned
the designation of Municipal (MUN) and Domestic Supply, in accordance with State
Water Board Resolution No. 88-63, the State Board Sources of Drinking Water Policy.
However, Resolution No. 88-63 contains an exception for waters "in systems designed or
modified for the primary purpose of conveying or holding agricultural drainage waters,
provided that the discharge from such systems is monitored to assure compliance with all
relevant water quality objectives as required by the Regional Boards.” State Board
Resolution No. 88-63, 2.b.

Swimming is not an authorized use of TID canals. Canals typically have fast flowing
water, making the siphons, trash grates and other facilities in the canal system extremely
dangerous. TID has a long established program of posting canals and canal right-of-
ways, prohibiting public traffic and warmng of the dangers of swimming. Both District
personnel and the county sheriff's department enforce these rules. During treatment
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periods, canals are closely monitored to ensure there is no public contact with the water.
The District spends thousands of dollars each year on public education and school
programs to discourage individuals from illegally trespassing near or swimming in the
canals.

The canals are not used for municipal supply purposes. With the control measures
utilized by the District, treated water will not be allowed to leave the canal. In addition,
glyphosate is unlikely to impact municipal water supplies located downstream in the San
Joaquin River system because it is strongly adsorbed by organic matter and fine
sediment, both of which are typically found in agricultural drains. Lastly, the copper
compounds utilized in French Pit reservoir (a drinking water supply reservoir) are
registered for use in municipal water supplies. Monitoring of water quality in the
reservoir and of the treated water has shown no exceedances of copper objectives to date.
The commenter has provided no evidence to establish an adverse environmental impact.

- The canal system does provide agricultural supply water. The District has been applying

these chemicals since 1975, with no significant 1mpacts to agncultural uses. Magnacide
H is applied to reaches of canal. The treated water is then utilized further downstream to
irrigate crops. Growers are informed, as necessary, about the presence of the pesticide in
the water they are receiving. Lirigation customers are allowed to discontinue service
during such treatments if there is any possibility that the applied material will harm the
irrigated crops. In addition, the District’s experience with the application of glyphosate
and copper compounds has shown no impacts to downstream agricultural uses. .The
commenter has provided no evidence to establish an adverse environmental impact.

Fishing is not a beneficial use of the TID canal system because normally there are no fish
in the canals. Flows from Turlock Lake typically pass through the Turlock Lake power
plant before discharging into the Main Canal. Thereby reducing the potential for fish
from Turlock Lake finding their way into the canal system. In addition, the canal system
is raised above, and separate from the rivers. As a result, fish do not typically enter the
canals from upsiream or downstream waters. In any event, the canals are drained each
fall following the conclusion of the irrigation season. Therefore, the canals cannot
provide continuous or suitable habitat for fish. The commenter has provided no evidence
to establish an adverse environmental impact.

Comment 3: Acrolein is very highly toxic and has been identified as having varying
accumulation, avoidance, behavior, ecosystem process, growth, intoxication,
morphology, mortality, physiology, population level and reproduction effects. An EIR
must analyze and discuss potential acute and sublethal effects that may result from the
use of these herbicides in the site-specific setting.

Response 3: We are not debating the toxicity of acrolein or copper. However, as
documented on page 35 of the Initial Study, it can be demonstrated that the active
ingredient (glyphosate) is not mobile or highly toxic and, therefore, unlikely to impact the
environment. At issue is the application and use of the materials by District personnel in
District facilities and the potential for direct and indirect impacts both within and outside
of the District’s service area.
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Acrolein is acutely toxic to organisms such as mammals and fish at certain
concentrations. Copper can be toxic to invertebrates and fish. However, in order for
significant adverse environmental effects o occur, receptors must be present and
exposure pathways must be complete. Because no viable populations of sensitive species
are known to exist within the treated facilities (which have been treated for more than 25
years), no significant adverse effects are expected to occur. In addition, acrolein
degrades quickly. Neither copper nor acrolein is released to natural surface waters in
detectable concentrations.

Comment 4: The Negative Declaration ignores potential impacts to groundwater.
Concrete liners leak, and some of the District’s waterways are unlined.

Response 4: The majority of the District’s canals are concrete lined. Although the Initial
Study indicates that the District has 44 miles of unlined canals and 206 miles of lined
canals (pg. 7). These were approximate numbers of miles. Further analysis indicates that
35 miles of unlined canals are located downstream of Turlock Lake, the facilities which
would be potentially treated with Magnacide H. The unlined canals have impervious clay
bottoms. Evaluations conducted for the Agricultural Water Management Plan and other
purposes indicate that very little seepage occurs from our canal system.

Leakage from concrete lined sections is minimal. In light of the relatively short duration
of Magnacide H in the canals, and the proportionately small amount of Magnacide H in
the water at any given time, it is extremely unlikely that seepage of Magnacide H into the
groundwater would ever rise to a level of significance. To the District’s knowledge,
Magnacide H has never been detected in the groundwater.

While little information is available on the potential for acrolein to leach to groundwater,
the soil beneath irrigation canals is unlikely to be suffictently permeable to allow for
significant leaching. Because acrolein dissipates rapidly from surface water, and water
moves quickly down the canal during application, there is unlikely to be sufficient time
for leaching to occur before removal of acrolein takes place.

Comment 5: It is inappropriate to employ a Negative Declaration to approve a project
that must comply with speculative requirements of a future permit that has yet to be
publicly circulated.

Response 5: The District has taken a conservative position in performing a CEQA
analysis on its proposed Aquatic Pesticide Application Program. Technically, the
SWRCB only requires CEQA documentation for agencies that use aquatic herbicides that
contain Priority Pollutants such as acrolein (Magnacide H) or copper and who need a
“categorical exception” from the State Implementation Policy (SIP) to exceed discharge
limitations. While the District does not anticipate exceeding discharge limitations based
on recent monitoring results, the District decided it was prudent and in the public interest
to proceed with a CEQA analysis. The SWRCB requires that CEQA documentation be
completed by dischargers prior to the time the new draft permit is distributed for public
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review. Therefore, the District does not have the option to wait until the future permit
requirements are circulated before preparing the environmental document.

Concerning the SWRCB’s new general permit, the District does not expect the
application component of its current program to change. The application of the
herbicides is the key component that results in a physical change in the environment.
Rather, we expect new monitoring and reporting provisions. The District does not
anticipate monitoring and reporting to directly cause a physical change in the
environment unless it identifies exceedences that would lead to changes in the application
component of the program to avoid impacts and to comply with permit requirements.
The Initial Study (Section 2.2.2.3) indicates that the District will modify its monitoring
program to comply with the new monitoring requirements of the new permit. In the
unlikely event that new monitoring requirements would result in potential adverse
impacts on the environment, additional CEQA analysis would be appropriate.

WaterKeepers (Ellison Folk, Shute, Mihaly & Weinberger LLP)

M. Ellison Folk with the firm of Shute, Mihaly & Weinberger LLP provided 2 sets of
comments (dated January 21, 2004 and January 26, 2004) that include the following.

Comment 1: The IS/ND’s project description and discussion of environmental setting is
inadequate and fails to include information necessary to analyze the project’s significant
impacts.

Response 1: The project description (Section 2) and environmental setting (Section 3)
are adequate for the technical preparers of the Initial Study to complete resource-specific _
analyses and for persons unfamiliar with District facilities to understand project features
and the environmental context. These sections of the Initial Study avoid extensive
technical information and jargon that would confuse most of the non-specialist members
of the public likely to review the material.

Section 2 clearly states the project objectives. The location of the District is clearly
explained in the text and figures. The affected portions of District facilities are identified.
Concerning project features, the key components are explained: pesticide application,
best management practices, and monitoring and reporting. Concerning pesticide
application, the text explains the timing of application, methods, target concentration, and
areas treated. Applications are made in terms of rates (gallons/hour, quarts/acre, and parts
per million) based on site-specific information and the pesticide being applied.

Additional information is available in the Individual Monitoring Plan prepared and
submitted to the Regional Board for approval in February 2002, as well as the 2002 and
2003 Annual Reports. (See Attachments 1,2 and 3) In response to your request, in
2003, thirteen tanks (at 350 gallons per tank) of Magnacide H were applied. Over the
same timeframe, the District applied 51.44 gallons of copper (6.44 gallons of Cutrine-
plus, 10 gallons of K-Tea and 35 Gallons of Komeen). No Rodeo/Aquamaster was
applied under the permit requirements in 2003,
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Section 3 focuses on biological and hydrologic resources, as these are the primary
resources that could be affected by the proposed pesticide application. However, the
checklist in Section 6 provides additional information as necessary to support the
conclusions. In addition, the District emphasizes in this response that the beneficial uses
of fishing and swimming do not apply to the affected canals, as these activities are
prohibited by the District. Prohibitions are reinforced by signs, local sheriff/police
enforcement, and District public education programs. Concerning fishing, the District’s
canal system does not provide continuous or even temporary habitat to support fish. The
canals do not contain sufficient aquatic plants and macro invertebrates to support fish.

Comment 2: CEQA requires preparation of an EIR because the pesticide project will
result in significant environmental impacts that have not yet been analyzed. The District
must prepare an EIR when it is presented with a fair argument that the project may have a
significant impact.

Response 2: At issue is whether the comment letter and attachments presented by
WaterKeeper, and by the other commenters, present substantial evidence in support of a
fair argument that an EIR must be prepared. See response 1 to DeltaKeeper above.

Comment 3: The IS/ND does not identify adequate measures to mitigate the pesticide
program’s adverse impacts.

Response 3: The Best Management Practices that are described in Section 2.2.2.2 are an
integral component of the project and represent sufficient mitigation measures to
minimize or avoid potential impacts. When combined with the monitoring and reporting
program contained in Section 2.2.2.3, the potential for adverse impacts range from no
impact to less than significant. These measures were incorporated into the impact
analyses in subsequent sections of the Initial Study. To clarify that the Negative
Declaration finding is appropriate, the final Negative Declaration will incorporate a
reference to the BMPs in the summarized version of the project description.

Comment 4: At issue is the relevance of a trial court decision. Mr. Ellison Folk
references the decision and indicates that a “public agency cannot avoid reviewing the
impacts of a project by simply listing species that might be present; rather the agency
must conduct at least some surveys of an area that will be impacted by a proposed
project.”

Response 4: The trial court decision states that “the crux of the matter is whether GPA
96-03 brings us to an ecological point of no return” (page 3, lines 13-14). The Board of
Supervisors was utterly reliant on the EIR for information sufficient to take into account
environmental consequences, and better information was needed. The court concluded
that the County needed to prepare a focused analysis on lands the County can reasonably
expect to be impacted.

In contrast, the proposed pesticide application program does not represent an irreversible
impact to natural resources. There is no permanent alteration of land. Rather the aquatic
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pesticides remove vegetation in waterways and the application must be repeated several
times per year because the effectiveness of the action is short term and temporary.

Biological surveys are typically performed if a proposed action would remove or
substantially degrade sensitive habitats such as wetlands or habitats potentially utilized
by special-status species. Site-specific surveys were not performed for this project
because the proposed action is a continuation of current management practices.
Therefore, the potential difference between the biological resource baseline condition and
the post-project condition are anticipated to be less than significant. Surveys would not
provide information that would influence the determinations of significance for

individual or cumulative impacts provided in the IS/ND.

* Comment 5: The Initial Study “fails to include any surveys of the affected area.” “As

detailed in the attached comments by Diane Renshaw, the irrigation canals do provide
significant natural resource value, which will be adversely impacted by the Aquatic
Pesticide Program. Therefore, the IS/ND’s conclusion that there will be no significant
impacts to biological resources is not supported by substantial evidence.”

Response 5: Riparian habitats, wetlands, and other sensitive biological resources are
potentially present in some of the conveyance facilities that would be treated with aquatic
pesticides. However, these resources are present despite previous applications of the
same aquatic pesticides at the same locations evaluated in the IS/ND. Therefore, the
presence of the biological resources described in the comment letter demonstrates that the
proposed treatments would not significantly reduce the area or degrade the quality of
these resources. The proposed project would not significantly affect nesting birds or
wildlife that utilize vegetation in the conveyance facilities for cover, nesting, food, or
perches because there will be no significant reduction or degradation of these habitats
compared to the existing conditions. Standard Best Management Practices (BMP)
implemented by the District are implemented to prevent overspray and drift of aquatic
pesticides during application.

Central Valley Safe Environment Network

Lydia Miller of the San Joaquin Raptor Rescue Center, and Steve Burke of Protect Our
Water provided comments on behalf of the Network.

Comment 1: There is substantial evidence before you in light of the whole record that a
significant impact may occur; therefore, an EIR must be prepared.

Response 1: At issue is whether the comment letter and attachments presented by the
Network, and by the other commenters, present substantial evidence in support of a fair
argument that an EIR must be prepared. See response 1 to DeltaKeeper above.

Comment 2: These areas are used for fishing, swimming, and other recreational uses,
both in rural and urban portions. The public health and safety considerations and impacts
are not addressed.
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Response 2: The District emphasizes in this response that the beneficial uses of fishing
and swimming do not apply to the affected canals, as these activities are prohibited by the
District. Prohibitions are reinforced by signs, local sheriff/police enforcement, and
District public education programs. Concemning fishing, the District’s canal system does
not provide continuous or even temporary habitat to support fish. See response 1 to
WaterKeepers above. Because the potential for the public to be exposed to the pesticides
is negligible, and this impact is discussed in Section 6.7 of the Initial Study, no additional
information is provided.

San Joaquin Valley Air Pollution Control District

John Cadrett, Environmental Planner for the San Joaquin Valley Air Pollution Control
District provided the following comment. “Based on the information provided, it appears
that this project will have a less-than-significant impact on the ambient air quality.
Therefore, the District has no further comment at this time.”
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TID Response to Comments — Shute, Mihaly & Weinberger, LLP — January 26, 2004

. . L Commenter indicates trial court decision is relevant because a “public agency cannot

: avoid reviewing the impacts of a project by simply listing species that might be present:
rather the agency must conduct at least some surveys of an area that will be impacted by
a proposed project.”

Response: The trial court decision states that “the crux of the matter is whether GPA 96-
' 03 brings us to an ecological point of no return” (page 5, lines 13-14). The Board of
Supervisors was utterly reliant on the EIR for information sufficient to take into account
environmental consequences, and better information was needed. The court concluded
" j that the County needed to prepare a focused analysis on lands the County can reasonably
g : expect to be impacted.

In contrast, the proposed pesticide application program does not represent an irreversible
: impact to natural resources. There is no permanent alteration of land. Rather the aguatic
pesticides remove vegetation in waterways and the application must be repeated several
‘ : times per year because the effectiveness of the action is short term and temporary.

Biological surveys are typically performed if a proposed action would remove or
substantially degrade sensitive habitats such as wetlands or habitats potentially utilized
by special-status species. Site-specific surveys were not performed for this project
because the proposed action is a continuation of current management practices.
Therefore, the potential difference between the biological resource baseline condition and
the post-project condition are anticipated to be less than significant. Surveys would not
provide information that would influence the determinations of significance for
individual or cumulative impacts provided in the IS/ND.

2. Commenter states that the IS/ND “fails to include any surveys of the affected area.” “Ag
-detailed in the attached comments by Diane Renshaw, the irrigation canals do provide
significant natural resource value, which will be adversely impacted by the Aquatic
Pesticide Program. Therefore, the IS/ND’s conclusion that there will be no significant
impacts to biological resources is not supported by substantial evidence.”

potentially present in some of the conveyance facilities that would be treated with aquatic
pesticides. However, these resources are present despite previous applications of the
same aquatic pesticides at the same locations evaluated in the IS/ND. Therefore, the
presence of the biological resources described in the corament letter demonstrates that the
proposed treatments would not significantly reduce the area or degrade the quality of
these resources. The proposed project would not si guificantly affect nesting birds or
wildlife that utilize vegetation in the conveyance facilities for cover, nesting, food, or

- perches because there will be no significant reduction or degradation of these habitats .
compared to the existing conditions. Standard Best Management Practices (BMP)
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implemented by the District are implemented to prevent overspray and drift of aquatic
pesticides during application.

3. In the Renshaw report attached to the comments, M:s. Renshaw indicates that Magnacide
H application locations are not defined in detail.

Response: Application locations are chosen based on the need for vegetation control, and
cannot be precisely determined until pre-treatment surveys are conducted.

Representative sampling locations are selected in compliance with the General Permit
monitoring requirements. Routine best management practices (BMPs) are implemented
to prevent releases of aquatic pesticides into the natural systems referred to in the
comment. In addition, water quality monitoring is conducted to verify that releases do
not occur.

As described in the Initial Study, beneficial uses of specific water bodies are designated
by the California Regional Water Quality Control Board in the Water Quality Control
Plan (Basin Plan). Beneficial uses of potentially affected water bodies are identified
Table 6-1 of the Initial Study.

4, In the Renshaw report attached to the comments, Ms. Renshaw indicates that
Rodeo/Aquamaster (glyphosate) application would include a variety of locations to
control terrestrial and aquatic vegetation. There is no monitoring or enforcement to
verify that these substances are applied according to the BMP’s.

Resources Control Board do require implementation of pesticide label requirements and
BMPs, and Turlock Irrigation District requires employees to follow these practices.

As documented on page 35 of the Initial Study, it can be demonstrated that the active
ingredient (glyphosate) is not mobile or highly toxic and, therefore, unlikely to impact the
environment. Glyphosate is strongly adsorbed by organic matter and fine sediment, such
as clay or silt. In its chemicatly bound, adsorbed state glyphosate is chemically intact, but
physiologically inactive. Bioaccumulation of glyphosate is considered to be low and
food-web transfer is not considered to be a significant exposure route. Little or no data
exist on bioaccumulation of surfactants and other herbicide mixture additives. Rodeo is
classified as “practically nontoxic to aquatic invertebrates” (USDA/F S 1997). Laboratory
tests of glyphosate generally indicate it to be nontoxic or low in toxicity to mammals and
birds, particularly at the concentrations or doses that occur in field conditions
(EXTOXNET).
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TID Response to Comments — Shute, Mihaly & Weinberger, LLP

General Comment:

The commenter states, “the District must prepare an Environmental Impact Report to analyze the
impacts of this project.”

Response: ) -
Please see the response to the DeltaKeeper comments — General Comment.

L Commenter indicates that the comment period should have extended until J anuary 22™.
Based on case law, they state, “the District must accept comments on the IS/ND up until the
close of the public hearing on the Pesticide Program. Therefore, DeltaKeeper reserves the
right to submit further comments on the adequacy of the IS/ND.”

Response:

The commenter’s comments received on January 21, 2004 and J anuary 26, 2004 were
accepted as being received during the public comment period, therefore the public hearing
date is a not a valid issue.

: A. The commenter states:
. 1) The “project description does not provide sufficient information to allow for an
: evaluation of the project’s environmental impacts...”
o i 2) “...the document does not identify the amount of Magnacide H that will be used or
_ l : how frequently it is applied. The IS/ND also fails to provide any information about

! ' Specific Comments:

. the impacts of Magnacide H.”
""" ' g 3) “...the IS/ND seems to assume that because Magnacide H has been registered by the
3 ' - USEPA and approved by the California DPR it will have no impacts on the aquatic
' resources.”
4) “Itis important to understand that a registered pesticide for aquatic application is not
adequately evaluated as part of registration with respect to its potential to be adverse
l to non-target aquatic life outside of the zone of application (treatment area).”
5) “This situation mandates that the local agency (in California, the Regional Boards)
responsible for protection of water quality from the adverse impacts of re gistered
. pesticides used in accordance with the label requirements, require evaluation of the
_ pesticide’s impacts on the water quality and beneficial uses with respect to the site-
. o specific conditions of the use. This... requires a comprehensive, detailed monitoring

program associated with each application...”

6) “...the IS/ND fails to provide information regarding the application of Rodeo,
Komeen, Cutrine, and K-Tea. .. Such information should include, at a minimum,
application amounts, rates, and times.”
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Response:

1) Information in Section 2.0 of the Initial Study describes the proposed project in
sufficient detail. The project description (Section 2} and environmental setting
(Section 3) are adequate for the technical preparers of the Initial Study to complete
resource-specific anatyses and for persons unfamiliar with District facilities to
understand project features and the environmental context. These sections of the
Initial Study avoid extensive technical information and jargon that would confuse
most of the non-specialist members of the public likely to review the material.

Section 2 clearly states the project objectives. The location of the District is clearly
explained in the text and figures. The affected portions of District facilities are
identified. Concerning project features, the key components are explained: pesticide
application, best management practices, and monitoring and reporting. Concerning
pesticide application, the text explains the timing of application, methods, target
concentration, and areas treated. Applications are made in terms of rates
{gallons/hour, quarts/acre, and parts per million) based on site-specific information.

Additional information is available in the Individual Monitoring Plan prepared and
submitted to the Regional Board for approval in February 2002, as well as the 2002
and 2003 Annual Reports. (Attachments 1, 2, and 3)

2) Specific amounts of Magnacide applied to TID canals vary for each application and
for every year. Application amounts are determined by a number of variable
conditions at the application site, as well as seasonal weather variations. In 2003, 13
tanks (at 350 gallons per tank) of Magnacide were applied. '

The specific amounts of pesticides used vary depending on the conditions found in
the field. For example, the duration and rate at which Magnacide H is applied varies
depending on the conditions at the site, including the flow, temperature and weed
condition. The actual number of applications per year are also dependent on the
conditions. As described in the Initial Study (pg. 10), prior to applying the pesticide,
the District verifies the need and suitability of the site for treatment. Scheduled
applications can be delayed or cancelled if the conditions are not suitable for
treatment. As a result, the exact time or amount of pesticide to be used is not
predetermined. Instead, the project description focuses on the methods used, areas 1o
be treated, general timeframes in which the treatmenis would take place, etc.
Reference to Delta Keeper Comments/Responses should be enough. The impacts of
Magnacide H are discussed in the response to DeltaKeeper comments number 2, 3, 4,
5,6,7,8,9,and 10.

3) The commenter is correct that Magnacide H has been registered by the United States
Environmental Protection Agency (USEPA) and approved by the California
Department of Pesticide Regulation (DPR}, however, TID relies upon its operating
practices ouflined in the Initial Study, and further described in the Individual
Monitoring Plan and Annual Reports, to ensure project will have no significant
impacts to non-target aquatic resources.
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4) Applications are conducted in accordance with the District’s standard operating
practices and procedures, referenced in II-A-3 above, to ensure Magnacide H does not
migrate in harmfil quantities béyond the “zone of application (treatment area)”.

5) As stated by the commenter, the Regional Board is responsible for the protection of
water quality, including the adverse impacts of registered pesticides used in

The District has conducted monitoring, in accordance with a monitoring and reporting
program approved by the Regional Board. Future pesticide use, and monitoring will

6) As with the Magnacide H, the Initial Study provides information on the use of the

and 2003 Annual Reports submitted to the Regional Boards. The actual amounts, and
times will vary. (See discussion in II- -2 above.) In 2003, the District applied 51.44
gallons of copper (6.44 gallons of Cutrine-plus, 10 gallons of K-Tea and 35 Gallons
of Komeen). No Rodeo/Aquamaster was applied under the permit requirements in
2003.

I. B The commenter states:
1) “The IS/ND description of the environmental setting is incomplete and inaccurate,”
2) “The IS/ND assumes that the irrigation canals do not serve any beneficial uses.

- These canals, however, are waters of the United States... As such, these waters do
have beneficial uses for fishing and swimming under the Clean Water Act.
Moreover... all waters are assumed to have municipal beneficial uses. . the 1IS/ND
fails to evaluate the impacts of the project on the beneficial uses of the canals.”

3) “The IS/ND does not provide sufficient information about the natural resource value
of the irrigation canais. .. Thus, it is impossible to assess the natural resource value of
the canal system or the impacts of the Pesticide Project on that system.”

Response:

1) The environmental setting is discussed in detail in Section 3.0 of the Initial Study,
which focuses on biological and hydrologic resources, as these are the primary
resources that could be affected by the proposed pesticide application. However, the
checklist in Section 6 provides additional information as necessary to support the
conclusions.

2) As described under the response to the DeltaKeeper comments (see specific
comments #1), the beneficial uses of fishing, swimming and municipal supply do not
apply to the canals. The commenter is Inaccurate in the statement that “people often
use the irrigation canals for swimming and fishing.”

3) The technical personnel conducting the biological resource evaluations are familiar
with the District’s facilities and resources in the project area from other studjes and
resource inventories, and understand the habitat requirements of the sensitive species
identified. For reasons detailed above, the TID canal system cannot provide
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continuous or suitable habitat for non-target species. Consequently, detailed, canal-
by-canal surveys were not required in order to make a professional judgment that
impacts were less than significant.

II. C. 1) Commenter states “the District must prepare an EIR when it is presented with a fair
argument that the project may have a significant impact.” The commenter lists a
variety of reasons why an EIR is required.

Response: '

Based on the findings of the IS and the references utilized to prepare the Initial Study

and these responses, there is no substantial evidence of significant impacts from this

project. (See the response to DeltaKeeper Comment 1 in the Summary of Comments
and Responses.) TID’s standard operating procedures ensure the project will not
result in significant environmental impacts that would need mitigation. The Best

Management Practices that are described in Section 2.2.2.2 are an integral component

of the project and represent sufficient mitigation measures to minimize or avoid

potential impacts. When combined with the monitoring and reporting program
contained in Section 2.2.2.3, the potential for adverse impacts range from no impact
to less than significant. These measures were incorporated into the impact analyses in
subsequent sections of the Initial Study. To clarify that the Negative Declaration
finding is appropriate, the final Ne gative Declaration will incorporate a reference to
the BMPs in the summarized version of the project description.

II. C. 2) a. The commenter states, “CEQA requires preparation of an EIR to analyze the
project’s significant impacts to the beneficial uses of the canals.”

Response:
Please see the response to comment I1-B-2 above.

b. (i) The commenter states, “CEQA requires preparation of an EIR to analyze
significant impacts associated to natural waterways.”

(ii) The commenter states, “...the IS/ND indicates that water might be “irrigated
out” prior to the 6-day holding period. Water contaminated with Magnacide
H will contaminate soils, which in turn can lead to further contamination due
1o storm water and irrigation water runoff.”

(iii)“The IS/ND also fails to address the potential for leakage from the irrigation
canals, but instead assumes there will be no leakage.”

(iv)“The IS/ND also provides no discussion of the existing standards for
Magnacide H, which indicate that Magnacide H is toxic at extremely low
levels and harmful at even lower levels... Indeed, the IS/ND indicates that the
highest concentrations... will be applied in areas where water moves stowly
and therefore the dissipation time of the chemical will be fongest. IS/ND at 8.”

(v) “The IS/ND fails to provide information regarding the levels of copper that
will remain in the irrigation canals or be discharged to other waters. ... (T)here
is o indication as to what levels will remain in the water after treatments. ..
(T)he IS/ND fails to disclose the concentration levels of copper that will be
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applied.” “The IS/ND should also discuss the impacts of treatments on the
designated beneficial use of French Pit for drinking water, At a minimum, the
IS/ND shouid discuss potential exceedances of the maximum contaminant
limit for copper.”

(vi)*(T)he IS/ND fails to support its conclusions that no pesticides are discharged
from irrigation systems to other waters... Given the large number of
applications that must occur every season (the document fails to provide even

Response:

(i) Please see the response to comment II-B-2 above.

(ii) The District does not rely solely on holding water for six-days or using the
field-test kits to ensure that treated water is not released to receiving waters,

: . I District personnel use 3 combination of holding times, field test kits and flow

calculations to ensure that the Magnacide has been irrigated from the system
before gates are opened to receiving waters.

of the treatment (j.e., temperature of water, weed condition, flow rate, ete.).
The overall conclusion based on the half-life information of acrolein js that it
1s not persistent in the environment.” (See also response to Delta Keeper
comments § and 12).

(i1)The District maintains its gates and spills so they do not leak during
Magnacide applications. Leakage through the concrete liners, or the

DeltaKeeper comments 9,11 and 12-a.

(iv) Magnacide is toxic at low concentrations, That is the nature of a herbicide.
However, treated water containing Magnacide is never released from the
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canals into receiving waters. A copy of the Magnacide Matenal Safety Data
Sheet and FIFRA label has been included as Attachment 9 and 10.

(v) Copper containing pesticides are applied to French Pit reservoir at
concentrations that, when blended with flows in the Upper Main Canal do not
exceed the water quality objective. Sampling of the water downstream has
shown that no detectable concentrations of copper (with a reporting limit of 2
ug/l copper). The District has been applying the copper compounds to
French Pit since the 1980°s. Ongoing sampling required by the Department of
Health Services has shown no exceedances of the maximum contaminant
levels for copper in either French Pit, or the treated water (processed through
the treatment plan — sampled prior to being discharged into storage tanks
housed on site). {See Memo on La Grange Water System - French Pit Aquate
Chemical Use, Attachment 4)

(vi)As stated in the response to DeltaKeeper (comment # 3d) the monitoring plan,
including the QAPP required by the emergency permit was submitted to and
approved by the Central Valley RWQCB. Sampling was conducted pursuant
to the monitoring plan, and analyzed to the specified detection limits
necessary to determine the potential impacts to downstream waters. Data
collected was analyzed with respect to the potential impacts to downstream
waters and incorporated into Annual Monitoring Plans, submitted to the

Central Valley RWQCB. Future sampling will comply with all of the ‘

requirements of the new NPDES permit once it has been adopted by the
SWRCB.

c. “CEQA requires preparation of an EIR to analyze the project’s significant
biological resource impacts.”

Response:

Fish, including salmon, do not naturally occur in the TID canals. As indicated in
the DeltaKeeper response to comment number 3a, fish are not likely to enter the
canals from Turlock Lake or from the downstream outlets. In addition, the treated
sections of canals are drained each fall following the conclusion of the irrigation
season. Therefore, the canals cannot provide continuous or suitable habitat for
fish. TID canals do not provide suitable habitat for birds due to deep and swiftly
running water during nesting and fledging season. Adquatic foraging is unlikely,
as there has been no evidence of sustainable food source populations within the
canals.

Section 3 of the Initial Study includes an analysis of the biological resources that
could be impacted by the proposed project. The response to DeltaKeeper
comment nuniber 10 provides additional discussion regarding the potential for
Sanford Arrowhead and the slender-leaved pondweed to be present in areas
impacted by the proposed project.

&
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The reference to “nine special status species” was 4 typographical error. The
actual number of special status 8pecies is eight; the same number that are
analyzed in the discussion.

d. “The IS/ND fails to adequately analyze cumulative impacts.”

Response:

- While the SWRCB has a list of agencies using aquatic pesticides, this list did not
indicate the materials being used. Adequate information js not currently available

information is obtained, a rigorous cumulative analysis can be performed,

HOI. A. 1. “Itis clear that the IS/ND relies on mitigation measures to reduce the potential
impacts of the Pesticide Program below a leve} of significance.

Response:

1. “The IS/ND.. -Implies throughout that impacts will be reduced because the pesticide
will be used according to labeling instructions, The IS/ND does not provide a fiill ljst
of measures that wil] be taken, nor does it indicate how they will be successful at
reducing the potential impacts of Magnacide H or the other pesticides proposed for
use... In fact, there is no indication that any monitoring will be conducted in the
future. It is impossible to assess the impacts of the program without an adequate
monitoring program.”

Response:
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In the Initial Study, there is a list of practices (Section 2.2.2.2) that are followed as a
part of TID’s standard operating procedures that ensure no significant environmental
impacts as a result of the project. {Additional information on the District’s
operational practices, and monitoring plan are included in Attachments 1, 2, 3 and 4).
As indicated in the response to DeltaKeeper comments #3,12, 13, and 15, monitoring
has been conducted pursuant to an Individual Monitoring Plan (dated February 2002)
that was submitted to, and approved by the Regional Board. Future monitoring will
be conducted in accordance with the requirements of a new permit to be generated by
the State Water Resources Control Board. However, future monitoring will be no
less than the monitoring conducted under the existing permit.

B. “The District improperly failed to prepare a mitigated negative declaration.”

Response:

The BMPs discussed in the Initial Study are part of District standard operating
procedures and an integral component of the aquatic pesticide program. They are not
mitigation measures. As a result, the use of BMPs does not automatically require the
finding of a Mitigated Negative Declaration. See also response to comment I-C-1
above.
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TID Response to Comments — Centra] Valley Safe Environment Network

General Comment:

The commenter states, “A Negative Declaration is woefully inadequate for the purposes of
CEQA, and a full Environmental Impact Report is needed.”

Response: :
Please see the Tesponse {0 the DeltaK eeper comments — General Comment.

Specific Comments or “Issues of Concern™ raised by the commenter include:

1. “Lack of adequate biological assessment, including study and analysis, i.e. the effects of de-
OXygenated water on habitat and species.”

Non-chemical, or physical cleaning methods, such as chaining, would be used in lieu of

Separate efforts to monitor upstream sources of Oxygen depleting materialg
and evaluate Iinkages to depletion of OXygen downstream. For more information, see the
following website: www.sjrtmdl.org.

evaluation.
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3.

“Synergistic effects on species and habitat of the pesticides used, as well as other chemicals
proximately applied, both in time and space.”

Response: The District’s aquatic pesticide program is such that one pesticide applied would
be removed before another pesticide would be utilized. For example, the only overlapping
application area is the canal system, in which Magnacide is applied in the irrigation season
(March — October) and Rodeo/Aquamaster could be applied in the non-irrigation season.

The District’s operational practices are such that water containing Magnacide is not allowed
to discharge from the canal system. In addition, canals are drained at the end of the irrigation
season. Rodeo/Aquamaster is not applied to the water, but is applied to aquatic weeds
potentially located below the water line in the canal system, during the non-irrigation season.
Becanse Rodeo/Aquamaster is applied in the canal during the dry season, and directly to the

weed being targeted, there is very tittie likelihood for synergistic impacts due to these

applications. (Material System Data Sheets and FIFRA label information on Magnacide and
Rodeo/Aquamaster can be found in Attachments 9, 10, 13, and 14).

The District has been applying these pesticides since 1975. No adverse impacts have been
observed as a result of the application of these pesticides.

“protection of species, including the effects of pesticide application on both migratory and
resident birds. The affected canals are within the eastern corridor migration flyway and
migration corridor from the Sierras to the Valley floor, and serve as feeding habitat for
numerous species of birds. We disagree with the checklist’s statements that the pesticide
program has no effect on species mentioned. Additionally, many affected species are not
even listed, such as the ferruginous hawk, rough-legged hawk, peregrine falcon, short-cared
owl, long-eared owl, nighthawks, etc.”

Response: The irrigation conveyance facilities do not provide significant foraging
opportunities for resident or migratory birds because normal management of these facilities
for water conveyance substantially limits the establishment of aquatic plants, macro
invertebrates and fish that might be consumed by avian species.

On the basis of the high water solubility and chemical reactivity of acrolein and its low
experimentally determined log n-octanol-water partition coefficient of 0.9, no
bioaccurnulation would be expected (IPCS 2004). Nordone et al. (1998) tested the
bioaccumulation of acrolein (applied as Magnacide H) in two fish species, the bluegill
sunfish (Lepomis macrochirus) and the channel catfish (Ietalurus punctatus), and two
freshwater shellfish species, a unionacean clam (Elliptio complanata) and the northern
crayfish (Orconectes virilis). Neither acrolein nor its major oxidative and reductive
metabolites, acrylic acid and allyl alcohol, were detected in tissue residues. The authors
concluded that there is no evidence of a propensity for acrolein to enter and persist in aquatic

food chains. (See References below)

_ “Effects on wetlands. The canals feed both annual and seasonal wetlands. This is not

addressed.”
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“Beneficial uses are not adequately defined, nor the effects of the pesticide application on the
beneficial uses adequately studied.”

extremely limited; therefore impacts to the beneficia] uses do not oceur. Please see response

Response:

a. Water customers are notified when applications of Magnacide are applied. All users are
allowed to discontinge service during such treatments if there is any possibility that the
applied material will harm the irrigated crops.

b. Section 6.2 of the Initial Study addressed potential agricultural impacts and found that no
changes of land use would result from the application of Magnacide, therefore no
conflicts with the Williamson Act are expected. The Williamson Act program is a

property tax incentive program to discourage premature conversion of agricultural land to
other uses, -
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10. “Cumulative impacts, historic, present and future, both within this Irrigation District, as well
as to the larger system of waters of the United States and the State of California. Cumulative
effects throughout the food chain and to the greater ecosystem are not addressed; when plants

and insects are affected (1. glyphosate), there is an effect on wildlife that feeds on these
organisms.”

Response: The cumulative effects of the identified programs on San J oaquin Valley
waterways are less-than- significant based on historical practices and observations of the
districts. While the SWRCB has a list of agencies using aquatic pesticides, this list did not
indicate the materials being used. Adegquate information is not currently available to
comprehensively address the potential cumulative effects of multiple agricultural sources and
other sources that may affect water quality in the receiving waters. However, under the
recently issued Central Valley Region Regional Water Quality Control Board's Resolution
No. R5-2003-0105 Conditional Waiver of Waste Discharge Requirements for Discharges
from Irrigated Lands (Ag Waiver), additional water quality monitoring will be required. This

monitoring will be focused on identification of sources and determination of loads of

multiple agricultural poltutants from specific sources. Once this information is obtained, 2

rigorous cumulative analysis can be performed. l

As indicated above, and described in the Initial Study, the District’s facilities do not provide

significant habitat. The majority of the canals are lined and maintained to ensure passage of
stormwater and irrigation flows. As a result, the proposed program is not anticipated to have
a significant impact on wildlife.

11. “Use of a time basis, rather than toxicity base, for release of treated water into the greater
system is inadequate.” -

Response: The District does not rely solely on holding water for a specified period of time or
using the field test kits to insure that treated water is not released to receiving waters.

District personnel use a combination of holding times, feld test kits and flow calculations to
insure that the Magnacide has been irrigated from the system before gates are opened to
receiving waters.

12. “Removal of cover from the canal banks which provide the protection to species when
moving for reproductive purposes is not addressed.”

Response: Removal of cover from canal banks was not addressed in the Initial Study as it
was prepared solely for the application of aquatic herbicides. Removal of vegetative cover
has occurred on a regular basis for decades; therefore ongoing removal of vegetation does not
constitute a change to the habitat present.

13. “The Negative Declaration does not list total amounts of chemicals applied, neither annually,
monthly or any other time frame. These figures must be provided.”

Response: Specific amounts of Magnacide applied to TID canals vary for each application
and for every year. Application amounts are determined by a number of variable conditions

1
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15.

at the application site, as well as seasonal weather variations. (See response to Shute, Mihaly
& Weinberger, LLP comments number II-A-2 and II-A-6)

“The use of sterilants is not discussed.”

Response: The use of sterilants was not addressed in the Initial Study as it was prepared
solely for the application of aquatic herbicides,

The commenter goes on to state,
“...this fails to address the issue of impacts to species, including the nine special status

Response: :
The reference listed is but a small portion of the discussion under 6.4a in the review of the
potential of the project having a “substantial adverse effect, either directly or through habitat
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16. “The above is but one example of unsupported conclusory statements, and lack of needed
data and analysis, which are clear violations of CEQA. These must be corrected in an
Environmental Impact Report.”

Response: Please see the response to comment 15 and the general comment above.

17. “This is also but one of many internal inconsistencies found in the Negative Declaration,
which must be corrected.

Response: Comment noted and considered.

18. “These canals run through many agricultural, habitat and refuge (both State and Federal)
easement areas, including Williamson Act areas, both contract and preserve. There are
effects, both direct and indirect, of the pesticide application program on the terms and
conditions of the associated easements as well (sic) relevant statues. These effects are not
adequately addressed.”

Response: District facilities do run through agricultural, habitat and refuge easement areas
and therefore, the proposed project would not have an affect on the terms and/or conditions

of such easements. (See the response to comment 7 above.) I

19. “Concentrations are given for monitoring points, which are distant from application points.
Concentrations in between are therefore higher. This needs to be addressed in the CEQA
review.”

Response: The monitoring points were distant from application points as designed in the
monitoring program to insure that Magnacide was not released to receiving waters with
designated beneficial uses. Magnacide concentration at an indeterminate point downstream
from the application point is inconsequential as the concermn is that the concentration has
dropped below toxic levels at the points of release. (See the response to DeltaKeeper
comment 3d)

20. “Deferral of mitigation, BMPs and other considerations to the new General Permit, yet to be
issued by the Regional Water Quality Control Board, is inappropriate.”

Response: The new permit will have standards at least equal to the past permit and more
than likely they will be more stringent. In any event, the aquatic herbicide treatment will not
change from what has been done in the past (baseline) and therefore is not likely to cause a
significant impact. '

21. “The Negative Declaration attempts to narrow the focus of the use of the aquatic pesticides
inappropriately, and not adequately consider the larger environmental impacts.”

Response: The use of the specific aquatic pesticides identified and analyzed through this
process is by design a narrow focused project. The District only uses pesticides to treat
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aquatic weeds within the specific facilities identified. The program is designed to minimize
any potential “larger environmentaj impacts.”

less-than-significant potential impacts to special-statys species,”

- 23. “There are potential impacts to numerous ongoing projects and legal challenges involving the
: San Joaquin River which are not addressed.”

Response: As proposed and analyzed in the Initia] Study, the project is not anticipated to
have any impacts on the San Joaquin River. The Initial Study did not find any impacts that
would affect other projects or legal challenges.

| 24. “The attached letter from the Central Valley Safe Environment Network, issued at the time of

25. “We disagree with the Initial Study, the Environmental Checklist and the relate conclusions

Response: Comment noted and considered.

26. “Please provide us with written notice of all future actions regarding this project.”
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Response: Written notice of ail future actions regarding this project will be provided to you
per your request.

References:

International Programme o Chemical Safety (IPCS). 2004. Environmental Health Criteria 127:
Acrolein. http://www.inchem.org/

Nordone, J.N. et al. 1998. Metabolism of acrolein (Magnacide H herbicide): nature and
magnitude of residues in freshwater fish and shellfish. Environmental Toxicity and Chemistry.
Vol. 17, No. 2, pp- 276-281 '
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Response to Comments — DeltaKeeper

General Comments

reasonable assumptions predicated upon Jacts, and expert opinion supported by facts.
(CEQA Guidelines, Sec. 15384, subds. (a), (b); Sec. 15064, subd. (D(5).) Evidence
that, if viewed in isolation, might seem to give rise to a fair argument may ultimately
prove insubstantial after all if other information in the record shows that the evidence

responses.,

For example, comment 4 includes the following assertion: “Multiple applications of
acro i
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I summary, several of the comments by Mr. Jennings fail to meet these criteria for
qubstantial evidence that the specific aquatic pesticide program of the District poses
significant adverse impacts on the environment. The District understands the fears
and concerns of the public over the use of highly toxic materials to control
undesirable vegetation in some of the District’s irrigation canals, and has
demonstrated responsible use of these materials consistent with current regulations
and District policies to protect water resources within the District.

Specific Comments

L. Commenter states, “as waters of the State, irrigation canals have designated beneficial
uses via the Tributary Rule, Porter-Cologne and the Federal Clean Water Act.” “The
designated beneficial uses of the laterals and canals within the project include, at 2
minimum, agricuiture, municipal, and the fishable/swimmable uses.”

The District has concluded that the tributary language in the Basin Plan does not
apply to agricultural canals or drains. The Regional Board has previously interpreted
the language to exclude constructed agricultural drains, based upon the provision's
limited application to "tributary streams.” See Memorandum from Elizabeth Miller
Jennings to Dennis W. Westcot, March 3, 1994, re: Application of the Tributary
Footnote in the Water Quality Control Plan for the RWQCB, Central Valley Region,

Basins 5A, 5B, and 5C.

The Basin Plan directs that water bodies without designated beneficial uses are
assigned the designation of Municipal (MUN) and Domestic Supply, in accordance
with State Water Board Resolution No. 88-63, the State Board Sources of Drinking
Water Policy. However, Resolution No. 88-63 contains an exceptiont for waters "in
systems designed ot modified for the primary purpose of conveying or holding
agricultural drainage waters, provided that the discharge from such systems is

monitored to assure compliance with all relevant water quality objectives as required
by the Regional Boards." State Board Resolution No. 88-63, 2.b.

Swimmable — Swimming is not an authorized use of TID canals. Canals typically
have fast flowing water, making the siphons, trash grates and other facilities in the
canal system extremely dangerous. TID has 2 long established program of posting
canals and canal right-of-ways, prohibiting public iraffic and warning of the dangers
of swimming. Both District personnel and the county sheriff’s department enforce
these rules. During treatment periods, canals are closely monitored to ensure there is
no public contact with the water. The District spends thousands of dollars each year
on public education and school programs to discourage individuals from illegally
trespassing near or swimming in the canals.

Response:! l
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Copper compounds are applied in a small retention reservoir used for municipal
supply. The reservoir is isolated, with the exception of a pump back system into the
canal system, which is operated by the District. During pesticide applications, water
is held in the reservoir for several days, based on label instructions. After which,
water is pumped out of the reservoir, using a 250 gpm pump, into the Upper Main
Canal when canal flows are at their highest (2000- 3000 cfs). Atthe concentrations
copper compounds are applied, and given the canal flows at the time water is pumped
from the reservoir, there are no detectable concentrations of copper found
downstream of the discharge point. Sampling has been conducted over the past two
years to verify this.

Pesticides containing glyphosate could be applied to aquatic weeds in the canals or
drains. Local drains do typically have slower moving waters. Itis applied to the
plant directly, and not the general area. As indicated in the Initial Study, glyphosate
is “not mobile or highly toxic and, therefore, unlikely to impact the environment”
(page 35). Glyphosate is also strongly adsorbed by organic matter and fine sediment,
both of which are typically found in agricultural drains. The application of

Rodeo/ Aquamaster t0 aquatic weeds (in the water) is uncomMIMo1, and has not
occurred over the last 2 years.

As described in the Initial Study, waters containing levels of acrolein o copper
compounds exceeding the water quality objectives are not allowed to discharge from
the canal system. The canal system 1s not an impaired water body.
Rodeo/Aquamaster, a pesticide containing glyphosate, is applied to aquatic weeds in
the canal during the non-irrigation season or in the drains at any time of the year. The
Harding Drain is the only water body considered “impaired”. However, as indicated
above, glyphosate is “not mobile or highly toxic and, therefore, unlikely to impact the
environment.”

Acrolein is acutely toxic to organisms such as mammals and fish at certain
concentrations. Copper can be toxic to invertebrates and fish. (See Attachment 5 —
Fate, Transport and Toxicity of Copper Herbicides). However, in order for
significant adverse environmental effects to occur, receptors must be present and
exposure pathways must be complete. Because no viable populations of sensitive
species are known to exist within the treated facilities, no significant adverse effects

are expected to occur.

In the Initial Study (page 38) the District has commented to “implement awarcness
training for personnel that apply the pesticides to further reduce any less-than-

significant potential impacts to special-status species.”

3. The commenter states that:
a. The “EIR must analyze and discuss potential acute and sublethal effects that may
result from the use of these herbicides in the site-specific setting.”;
Response to Comments 40f 16 DettaKeeper (1/21/04)
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allow for fish passage. While the state can allow for exceedance of water quality
criteria within a iXing zone, it cannot., .. allow Iethality to aquatic life.” “To the
extent that the project is considered an “exception”. .. it must be consistent with
federal requirements related to toxicity variances.” :

78 ng/l acrolein concemntration identified as historically present upstream of
Highline Spill.” “The EIR must discuss the. .. likely impacts to non-target

“not mobile or highly toxic and, therefore, unlikely to impact the environment.”
b. Pesticides are applied throughout the canaj System. As a result, the entire canal
system is the potential treatment area. The canals are not considered significant
habitat (for various reasons described above and in the Imitial Study). The
impacts of pesticide treatments are temporary, with water quality being restored
relatively quickly as fresh water flows in from upstream of the treatment location.
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o
water containing acrolein, exceeding the water quality objectives, is allowed to
leave the canal system.

d. The results of the ongoing sampling program, being conducted as part of the
current pesticide treatment program are representative. The monitoring locations
were selected to be at potential release locations and chosen to be representative
of various canal flow regimes, such as high flow and low flow conditions. These
sampling schemes allowed for the determination that the standard best
management practices (BMPs) employed by the District during all treatments of
all canals are sufficient to prevent discharge of pesticides to receiving waters.
This monitoring plan was reviewed and approved by the Central Valley RWQCB.
The Tnitial Study (pgs 46-48) discusses the results of the water quality sampling in

2002-2003. Future sampling will comply with all of the requirements of the new
NPDES permit once it has been adopted by the SWRCB.

4. Commenter states “Application of acrolein and other herbicides throughout a growing
season, year after year, will assuredly and irreparably degrade the non-target aquatic l
communities and recreational values that comprise the beneficial uses of the subject
waterways. An EIR must discuss the project’s consistency with state and federal anti- l

degradation policies.”

Response:

The District follows the requirements set forth by the regulatory agencies, including
the SWRCB, RWQCB and DPR, with respect to the application of pesticides to local
water bodies. The second paragraph represents conjecture by the commenter and is
also misleading. The conjecture that multiple applications year after year will
degrade non-target areas is not supported by the fact that the District has applied
herbicides for over 25 years and has not observed evidence of harm to non-target
communities. The comment is misleading because it implies that viable aquatic
communities or intensive recreational use in other District facilities is being adversely
affected. Turlock Lake is the only District facility with natural resource and
recreational values. This facility has not been closed or otherwise adversely affected
in the past 25 years of the District’s aquatic herbicide program. Recent monitoring
data indicates that the District has been successful in avoiding impacts to non-target
facilities and waterways.

5. Commenter states, “The Negative Declaration fails to discuss toxicological
interactions. An EIR must identify other constituents present in the waterbodies and
discuss potential additive and synergistic effects resulting from the application of
herbicides to waters already containing mixtures of pesticides and other chemicals.”

Response:

Because aquatic herbicides applied by the District are not released at concentrations
exceeding the water quality objectives into waters with designated beneficial uses,
these herbieides are not expected to contribute t0 toxicity of these waters. Therefore,
synergistic effects have not been evaluated.

|
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Response to Comments 7of 16

expected to be short in duration. Non-chemical, or physical cleaning methods, such

as chaining, would be used in lieu of Magnacide H ang may have a greater adverse
impact on water quality.

Turbidity wilt temporarily increase as plants decompose. However while there is
some increased turbidity due to pesticide applications, it is significantly less than
alternative management measures, including mechanical removal,

unreasonable rigk.”

Response:

used in pesticide products. In addition, EPA Cncourages pesticide registrants to nge
the least toxic inertg in their products. F or each pesticide product, the recipe
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developed by formulation chemists to meet all the requirements of storage, handling,
application, effectiveness, and safety is considered a trade secret, and is protected by

federal statute as "confidential business information”. What is public knowledge is
the list of EPA approved substances that can be used in pesticide products.

Acrolein composes 92 to 98% of Magnacide H with an additional 0.1 to 1% being
Acetaldehyde. Inert ingredients, including water, make up a miniscule percentage of
this product.

The District has been applying aquatic pesticides since 1975. No significant adverse
impacts have been observed, either the District waterways of downstream, as a result
of the application of these pesticides.

8. The commenter states that there has been “no evaluation. .. of breakdown products. l
Active and inert ingredients can be transformed in the environment into substances
that are more persistent and toxic than the original constituents can. The fate and l
transformation of applied chemicals and their effects on the biotic communities of the
District’s waterways must be evaluated...” '

Response:

The District uses the practice of closing all gates at potential release points during and
after application to ensure that downstream waterways and wetlands are not affected
by pesticide applications. As stated above, the District has been applying these
pesticides since 1975. No significant adverse impacts have been observed, either the
District waterways or downstream, as a result of the application of these pesticides.

The dissipation half-life of acrolein in canals is approximately 7 hours to one day
(Nordone et al. 1998, Nordone et al. 1996, Smith et al. 1995), but the half-life is
dependent on factors such as concentration and temperature (N ordone et al. 1998,
Nordone et al. 1996). Dissipation is the result of numerous processes including
degradation, volatilization, adsorption, and dilution. Degradation processes result in
the formation of the primary hydrolytic degradation product, 3-hydroxypropanol, and
several transient metabolic products, including acrylic acid, allyl alcohol, propionic
acid, propanol, and 3-hydroxypropionic acid. Terminal metabolites are oxalic acid
and carbon dioxide (Nordone et al. 1098, Smith et al. 1995). (See References section

at the end of these comments).

Copper may exist in natural surface waters as free hydrated ions, complexed with
inorganic and organic ligands, or sorbed onto surfaces of suspended particles. Copper
toxicity to aquatic organisms is primarily due to soluble forms, such as the free ion
Cw?* (cupric ion) and some hydroxy and carbonate complexes (Mastin and Rodgers
2000). The cuprous ion (Cu") is another soluble form, but this species is unstable in
aerated water over the pH range of most natural water (6 to 8) and will oxidize to the
. cupric state (USEPA 1980). Copper sulfate is highly soluble in water (USEPA 1980)
and Cu?" is rapidly formed when copper sulfate is applied to surface water. However, *
once copper ions are formed they tend to sorb strongly to particles, and may
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precipitate out of solution if conditions are appropriate (EXTOXNET 2003, USEPA
1980). Precipitated and organically bound forms of Copper are generally less
bioavailable to aquatic biota (Mastin and Rodgers 2000). Due to the complex

concentrations of bicarbonate, sulfide, and organic ligands (USEPA 1980, Mastin and
Rodgers 2000). Murray-Gulde et al (2002) determined half-lives of copper in water
columns for copper sulfate, Cutrine-Plus and Clearigate, and found that half-lives
ranged from 2.6 daysto 5.7 days. (See References section at the end of these
Tesponses to comments).

The only pesticide applied in an area that could discharge to natural water bodies is
Rodeo/Aquamaster (glyphosate is the active ingredient). As described in the Initial

Leakage from concrete lined sections is minimal. In light of the relatively short
duration o Magnacide H in the canals, and the proportionately small amount of
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10.  The commenter has a variety of concerns including:

a. finding “no discussion... regarding the composition and health of the aquatic
communities in the sediment and water column of affected waterbodies. The SIP
explicitly states that projects receiving an “exception” must, upon completion
“srovide certification by a qualified biologist that the receiving water beneficial
uses have been restored.” SIP at 33. The District failed to conduct required
baseline studies, which are crucial to any certification establishing that beneficial
uses have been “restored.”

b. “An EIR must identify and analyze potential impacts to aquatic and terrestrial
species to provide the baseline for certifying, “‘receiving water beneficial uses
have been restored” following treatment.”

c. The Initial Study (pg. 22) states, “the two special-status plant species that could
be present would be extremely vulnerable to the proposed applications, but these
species have not been observed and are unlikely to occur in the water conveyance
facilities proposed for treatment.” “Since there was no baseline study conducted,
any conclusion is meaningless. Further, water treated with herbicides could be
diverted to areas where such species are potentially present.”

As explained in responses 1, 2, and 4 above, the canal system (District canals) does
not contain viable populations of aguatic organisms in either sediments (which are
regularly removed) or the water column. A study is not necessary to determine that
beneficial uses have been restored, as no beneficial uses were impaired. To reiterate,
concrete lined canals do not provide suitable habitat for aquatic and terrestrial
organisms, and receiving waters outside the District canals do not receive water

containing Magnacide H.

The aquatic pesticide program has been on going since 1975. As a result, it is not
likely that conditions have changed significantly under the emergency permit.
Baseline conditions are the current conditions. The presence or absence of aquatic
organisms in the facilities is not relevant since the proposed treatment program is not
substantially different from the existing program — the baseline and post-project
conditions will be similar. Based on our knowledge of the facilities and environment
surrounding our facilities, the Initial Study evaluated the potential impacts t0 special-
status species that could be in or around our facilities.

Because aquatic pesticide activities have not caused exceedances of water quality
criteria in water bodies with designated beneficial uses, the project has not caused an
impairment of beneficial uses and does not require an exception from the SIP.
Therefore, there is no need to “provide certification by a qualified biologist that the
receiving water beneficial uses have been restored.”

As indicated in the Initial Study, the two special-status plant species that could be
present have not been observed and are unlikely to occur in the water conveyance
facilities proposed for treatment. These plants prefer shallow marsh or water Zones
with little movement. The District facilities are typically concrete lined and have

Response: l

|
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since concrete liners are not water tight, there are likely riparian values along concrete
lined segments. An EIR must quantify the amount of tiparian habitat within the
District and evaluate potential impacts to that habitat.” -

Response:

There are approximately 35 miles of unlined canals. In the Initial Study, the District
did an evaluation of special-status species to evaluation the potential for those species
to be present in the proposed project area, including the unlined sections. It was
determined that there was little likelihood that these species would be present, and

groundwater supplies.

The commenter is concerned about:

a. Potentia] leakage from gates located at the end of the canal system. « [Tlhere is
inadequate discussion of potential gate leakage, monitoring or procedures that
will be undertaken if leakage is discovered.”

b. “...asix-day minimum holding period ignores the fact that acrolein’s half-life ig
20 days. ... there is no information regarding the adequacy of the field test kits
(i.e. detection limits, accuracy, QA/QC, etc.) or laboratory detection levels to

~ enable a reviewer to determine if sampling will adequately protect downstream
waters.”

Response:

a. Release gates downstream of a Magnacide H application are closed prior to the
start of the application, District personnel insure that the release gates stay
closed throughiout the Magnacide H application and degradation process. If aleak
Wwas 1o be discovered, upstream gates would be closed and the water level in the
canal would be lowered to stop the leakage. The application of Magnacide H
would stop until the situation could be resolved.
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Water is typically not “held” at the last gate or spill point. Instead, the last drops
are emptied, and water is held several drops upstream of the spill. This
operational practice provides more control over the water within the canal system
and further reduces any potential for “leaks” into downstream waterways.

during an application period.

b. The District does not rely solely on holding water for six-days or using the field-
test kits to insure that treated water is not released to receiving waters. District
personal use 2 combination of holding times, field test kits and flow calculations
to ensure that the Magnacide H has degraded sufficiently and has been irrigated
from the system before any of the treated water is released into the canal reach
immediately upstream of the point of discharge into receiving waters. The half-
life of 20 days referred to in the comment is specific to one form of removal:
hydration to beta—hydroxypropionaldehyde. According to the Spectrum Chemical
Fact Sheet, acrolein is removed from aqueous environments with half-lives
usually on the order of less than a day. The primary loss process appears to be an
initial hydration (and possibly some biotransformation) to beta-
hydroxypropionaldehyde, which is then further biotransformed. If released to
water, acrolein may biodegrade under asrobic conditions, volatilize (half-life =7
hours from a model river), or undergo reversible hydration to beta-
hydroxypropiona1dehyde (half-life = 21 days). (See discussion on half-life in
response to comment 8 above.)

During 25 years of use of Magnacide H in TID canals, there is not record of leaks l

The field test kits are used as an indicator of whether or not acrolein is present in
the water. The manufacturer’s instructions are followed. The test kit is but one l
indicator of whether or not acrolein may be present. The detection limits of the
test kits are higher than those of the laboratory tests. However, as indicated
above, they are an indicator of the presence of the pesticide. We also use '
observations, understanding of flows within the canal system and where the water
has been irrigated out of the system, detection of odors created by the pesticide,
representative sampling, etc. l

As dictated by the monitoring plan, the ]aboratory detection limits for acrolein are
20 pg/l, less than the water quality objective. Samples were taken as specified in
monitoring plan, approved by the Central Valley RWQCB.

13.  The commenter is concerned the Negative Declaration “provides no information on
the pre-treatment and post-treatment, water quality sampling that will be conducted.
The few samples drawn... are clearly inadequate. There is no discussion of toxicity
tests, bioassessments, life-cycle studies, etc. The SIP requires that “(2) discharge and
receiving water quality monitoring plan (before project initiation, during the project,
and after project completion, with the appropriate quality assurance and quality
control procedures) be submitted to the Regional Board for approval of a project

dependent upon an ‘exception.” (SIP at 33.)” “An EIR must provide a detailed
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description of previous sampling, the proposed monitoring plan, including QA/QC,
and discuss its adequacy in protecting the environment.”

Response:

TID believes that its application program and monitoring activities ensure no harm to
the environment, to District customers and personnel, or to receiving water beneficial
uses, will occur as the result of the pesticide program. TID wii comply with al}
monitoring requirements of the NPDES permit, including any SIP requirements as
necessary. However, future monitoring will be no less that the monitoring conducted
under the existing permit.

The commenter indicates that the CEQA documents suggest, “non-chemical control
is unreasonably expensive and will only be employed in rare situations. Yet there is
no information provided to enabje areviewer to compare relative treatment costs. An
EIR must discuss the effectiveness and costs of chemical and non-chemical control
methods, including respective advantages and disadvantages.”

Response:
CEQA does not require economic evahation in an Initial Study, where the emphasis

The commenter indicates that “the Negative Declaration claims that the Project and
the Monitoring and Reporting Program will comply with the state’s Aquatic Pesticide
Permit. However, the interim Aquatic Pesticide General Permit sunsets on 30
January 2004. The requirements of the permanent permit are unknown, They will,
however, likely be substantially different than those in the existing temporary permit.
It is inappropriate to employ a Negative Declaration to Justify a project that must

Response:
The new permit will have standards at least equal to the past permit and more then
likely they will be more stringent. In any event, the aquatic herbicide treatment wil}

The commenter is concerned that the BMPs identified in the Injtial Study “are not
included as part of 3 mitigated negative declaration and, consequently, are not
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enforceable. Nor is there an identified monitoring program to identify whether the
BMPs will be implemented during the Project’s life. This violates CEQA mandates

to prepare a mitigated negative declaration where BMPs are employed (to) mitigate a
project’s impacts.”

Response:

The BMPs discussed in the project description in the Initial Study are part of District
standard operating procedures. They are not mitigation measures. As aresult, the
use of BMPs does not automatically require the finding of a Mitigated Negative
Declaration. The BMPs for the revised program will include awareness training for
personnel on special status species.

The commenter states that:

a. “There is no information provided to establish that future application rates will
not increase.”

b. “Repeated pulses of toxicity clearly will degrade an gcosystem over time...
Curnulatively, the projects will treat virtually all of the canals and laterals on the
entire eastern side of the San J oaquin... This is clearly significant... The
Negative Declaration states that ‘although special status species or other native
species may occupy some of the treated water conveyance facilities, the
cumulative effect of aquatic pesticide applications within the five districts 1s not
expected to degrade habitat or result in increased mortality of these species
compared to existing conditions.” Initial Study at 50.”

c. “An adequate baseline study will provide the opportunity to quantify likely “take”
of listed species and allow an EIR to discuss the need for consultation pursuant t0
state and federal endangered species acts.”

Response:

2 As indicated in response to comment 3¢ above, the application rates are
dependant on field conditions. As a result, the Initial Study is based on the
existing practices. In the future, the District will comply with the new permit
requirements. There are no anticipated changes in application practices.

b. The cumulative effects of the identified programs on San J oaquin Valley
waterways are less-than-significant based on historical practices and observations
of the districts. While the SWRCB has a list of agencies using aquatic pesticides,
this list did not indicate the materials being used. Adequate information is not
currently available to comprehensively address the potential cumulative effects of
multiple agricultural sources and other sources that may affect water quality in
the receiving waters. However, under the recently issued Central Valley Region
Regional Water Quality Control Board's Resolution No. R5-2003-0105
Conditional Waiver of Waste Discharge Requirements for Discharges from
Trrigated Lands (Ag Waiver), additional water quality monitoring will be
required. This monitoring will be focused on identification of sources and
determination of loads of multiple agricultural pollutants from specific sources.
Once this information is obtained, a rigorous cumulative analysis can be
performed.

Response to Comments 14 of 16 DeltaKeeper (1/21/04)

——




*
¢. As indicated in response to comment 10, the baseline conditions are equal to
current conditions. There is nio record of any “take” of special-status species due
to the past applications, therefore no “take” of special-status species is anticipated

in the future.

18.  The commenter states that the “District’s canals are used for fishing, swimming and

not addressed.”

Response:

. : activity in or along the canal. The canals and drains have fast moving water, and are

- shaped in such a way that domestic animals and livestock have a difficult time

. _ entering or exiting these facilities. Neither the canals nor drains are utilized for
domestic supply. Asa result, it is unlikely that they would utilize the facilities for

' ' any such purpose. '

French Pit reservoir in La Grange is used for municipal supply. The copper
compounds used in the reservoir are permitted for use in these types of facilities. No
impacts have been identified as a result of the use of these chemicals. Water samples
have shown no detectable traces of copper in the water downstream of the discharge
point. French Pit is fenced to protect the water supply. Therefore no fishing,
swimming, bathing or use by domestic animals or livestock is a concern.
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SUPERIOR COURT OF CALIFORNIA
COUNTY oF SACRAMENTO

DATB/TIME . NOVEMBER 24, 2004 DEPT. NO 11
JUDGE ¢ GAIL D, OHANESIAN CLERK ¢ C. LEWIg
3 NONE ' BAILIFF ¢ NONE

g : : : COUNSEL:
DELTAREEPER, » Project of WaterReepers, ELLISON FOLE
Northern Cal:lfo:.fuia, ‘et a], JENNY HARBINE

: Petii::l.onar.s, DCNALD MOONEY
ve. Case No.: 04Cspo1ss

OAKDALE IRRIGATION DIST; BD op DIRECTORS OF LISh EY
OAKDALE IRRIGATION DIST,; Gov.rg OFPICE OF GALILED MORALES
PLANNING AND RESEARCH; JAN BOEL, sTaTE WILLIAM GNASg
B -OLEARINGHOUEM TORLOCR IRRIGATION DIST.; TIMOTRHY O’ LAUGHLIN
MODESTO IRRIGATION DIST.; MERCED IRRIGATION WILLIAM PaARIS I1z
DIST; SOUTH san JOAQUIN iRRIGATTION pIsTr., , JOY 2,
: Respondents.

. aturs of Proceedinga:  FETTTION Fox WRIT OF MANDATH
'_ ’ | Rulings on Submitteq Matters

1+ Governcrsg Office of Planming ang Research and gtate Cleazinghouse, et
- 1. Repondentslnefendants have moved for Sunmayy Judgment.
Petitioner/Plaintifg hap filed a counter-motion for Bummary Adjudication

Yegarding the same cauvmes of action. Reapondenta'/nefendant.a' request for
Judicial Notice is granted, there being no objection,

o the Governor/g Office and state Clearinghouge to provide a Suflicient
l Period of ti i
i adjudication. The court finds that the Derby cage jg on point and jig stil]l

good law. There is no triggering event in public Resouxces code 8ection
- 21091(b) . Thug CCP gection 12 does not apply.. Accordingly, in 4 of the

I BOOK FR & _ Superior Court of California,

PAGE Tt County of Sacramento

DATE - - ! NOVEMBER 24, 2004

CASE No, ¢ 040300188 _

8B TITLE , DELTAREEPER v OARDALE IRRIG
DIST ET AL BY: o. LEWIg,
Deputy Clark
Page 1
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@pos16/85 14:32 GRIFFITH & MASUDA 15108743268 s
04Cs00188 I
DELTAKEEPERS V QAKDALE IRRIGATION DIST et al ‘

Merced Irrigation District and South San Joaguin Irrigation District, the

Q...aaea, namely, Turlock Irrigation pistrict, Modesto Irrigation District, l

review period was adequate.

in the Oakdale Irrigation pistrict case, it is conceded that under either II
method of calculating the review period, it was at least one day le=s than

. the required 30 days pecause the last day fell on-a holiday. Public

Resourcea Code section 21005 (b) provides that there is no presumption that
error in the information disclosure is prejudicial. Moreover, errors which
are insubstantial oX de minimis are not prejudicial. See Environmental

Protection Information Center, Inc. V. Johnson (1985) 170 Cal.App.3d 604. )
Fall River Wild Trout Foundation v. County of shasta (1999) 70 Cal.App.4th Il
a82, relied upon by petitiocner/Plaintiff ig distinguishable. In Fall
river, the effect, if any, of the dafect in notice was not known. As to
each of the cases hefore this court, Reapondenta/Defendanta have submitted ll
declarations stating that the state agencies’ decision on whether or not to
gizbmit comments was not based on the length of the comment period and that _
the agencies would not have acted differently had they had more time. The "
effect on members of the publie, ineluding Petitioner/Plaintiff and Mr.
Burke, is not ralevant to thias inquiry. whether or not oOakdale Irrigation
District would have held its meeting to congider the proposed negative II
declaration on some day after January 20, 2004, had the notice period been
one day longer is speculative. Moreover, there is gtill no showing of
rejudice caused by OID's meeting having been held on January 20, 2004, as !/
opposed to soma& later date. Accoxrdingly, Respondentslnefendants motion for Il
sSummary Judgwent is properly Granted in each of the cases. Judgment ghall
algo be entered in favor of respondents/defendants on the causes of action
for declaratory relief. l

Objections to Folk Declaration filed August '16,. 2004, paragrapha 2, 3 and 5
are suatained.

2. Onkdale trrigation District, et sl. Petitioner is not barred by the
fajlure to exhaust adminiatrative remedies. Petitioner did not submit any
comments OF otherwise participate in the administrative process leading up

to the adoption of the resolution for a nagative declaration. However,
petitioner is excused from having to do so because 0ID failed to give '

adequate notice of the public comment period and failed to give adequate
notice of the time of its meeting. Public Resources Code section 21177(e)}.

petitioner contends that OID failed to provide an adequate description of ‘
the proposed project; and that the initial study/negative declaration '
jraelf acknowledges potential adverae impacts associated with the project.
petitioner further contends that the record supports a fair argument of ]
potential adverse environmental impacts. Therefore, according to

petitioner, an EIR is required.

petitioner’a August 16, 2004, Request for Judicial Notice is denied. 7This
matter has already peen rTaled upon in the Motion £EOC Aucment - Regpondent ‘=

objections to paragraphs 2, 3, 4 and 5 of the peclaration of Ellison Folk
2

e
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; iled August 16, 2004, are 8ustained. These are improper attempts to

l’ augment the recorq. Objection to paragraph 5 of the Folk declaration is
also sustained on the grounds of hearsay. There appears to be no objection
to Petitioner's October 4, 2004, Supplemental Request for Judicial Notjice.
However, the information in thig Request for Judicial Notice is not relieq
upon by Petitioner inp any of its arguments in this case, Moreover, it
concerns mattera that took place after the subject decision and, thus, are
not properly part of the administrative record. Accordingly, this request

ll is denied. No specific objection was made to the October 4, 2004,
Supplemental Folk declaration. However, baragraphs 2 through 5 do not cure

W the bases for the objections pPreviously ruled upon regarding the August 1§,

II 2004, Folk declaration. The other bparagraphs do not relate to this caze.

I' Reapondent contendg that, even if this court were to find that its negative
declaration in this matter is invalid, it can Btill apply pesticides
pursuant to a general permit which doea not include the sIP Section 5,3
exception. Thua, according to Respondent, it jig Btill not required to do
an EIR. However, thig position geemsg to ba beyond the scope of the
Pleadings and not a matter for this court,

decision to adopt a negative declaration. Petitioner's reliance on

Il evidence in the records of the congolidated cages before this court is _
improper. These casesa have been consolidated for hearing. But each case
has its own Separate record and the court’a review ig limited to the -
evidence in the record that was before the pParticular agency at the time it
made its decision. The administrative record of the OID broceedings does
not contain evidence sufficient to raise a fair argument that the project
M3y result in eignificant environmental impacts. The Court further finds

' that the description of this project is adequate,

Acccrdingly, petitioner has failed to show an abuse of discretion. This
' Petition is Denied.

the next 3 cases, include Deltakeeper and San Joaquin Raptor Center, et al.
It appears that Petitioners are seeking to rely on the same RIN in this
Case as the cne fjileqd August 16, 2004, in connection with the 0Oakdale
Irrigation Digtricet case. That RIN is again denied in that in concerns

l matters that were the subject of a motion to augment the record which hag
been denied. Notwithstanding Evidence Code Section 452(c), this is still
evidence ocutside the record which ig inadmissible bursuant to Western

!E}States Petroleum Association v. Superior Court (1s95) 9 Cal.4th 559

| . 3

' 3. Turlock Irrigation Diatrict, et al. Petiticners inp this case, and in
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‘!!Petitionera' objections ta the declaration of Liebersbach filed September
© 13, 2004, are sustained. This declaration also ia extra-record evidence l
which is not admissible. There is no objection to Exhibite 1 and 2 to che
L.iebersbach declaration. Thus, those matters are received. I
The court again finds that the description of this project is adequate. -
However, in this case, the courxt finds that substantial evidence in the
adreinistrative record gupports a fair argument that the project may have a |I
pignificant environmental impact. Respondent ‘s system includes the PFrench '
Pit Remervoir where one consultant stated thexe axre likely to be fish and
invertebrates. Native fish species may occupy some of the water conveyance 1
facilities. Respondent has also failed to.analyze the degree to which Il
copper laden gediment may be released from French Pit Reservoir intoc the
Upper Main canal and Turlock Lake. substantial evidence algso supports a
fair argument that the project may have a significant impact on drinking II
water. Water from French Pit Reservoir is used for drinking water
supplies. The project appliesa the application of copper in concentrations
which exceed water quality atandards. Respondent did not study or
adequately discuss the effecta of the application of copper-containing
productas to the Reserveoir. Moreover, there is evidence that there ins
geepage from the respondent’'s unlined canalsa. Reapondent did not
adeguately respond to evidence of the potential for acrolein to leach into
ground water. :

4. Modesto Irrigatiom pistrict, et al. petitioners’ cbjection to the
Coutrakis declaration filed September 13, 2004, is sustained. Thia is
extra-record evidence which ia not admisaible.

The court finda that the project description is adequate.

MID‘s treated canals .are all lined. The rest of the Respondent'a treated
pyatem is pipeline. The administrative record does not contain aubstantial
evidence that the project may result in a significant impact on the )
environment. The court finds that the initial study contained an accurate
description of the project setting. The administrative record does not
contain substantial evidence to gupport a fair argument that the project
may have a aignificant impact on beneficial uses of the irrigation canals.

The record shows that no domestic use is made of the canal water below the '

.Accordingly, thisg Petition isa Grant.e;d. B I

Modesto Reservoir, and MID enforces ita policies preventing swimming and
other recreaticnal use of its canals.

The record does not contain substantial evidence to gupport a fair argument
that acrolein from water in Respondent’s lined canals and pipes will
contaminate ground water. ,

conaidered part of this project and do not neead to be sat out as mitigaticon
measures in a mitigated negative declarxation.

Q!!The court also finds that the Best Management Practices are properly ‘
: |

e
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I' etitioners have failed to show that Mip failed to give adequate

Thé Supplemental Declaration of Folk filed October 4, 2004, in the OID case
also refers to the MID caae. There was no objection to this declaration,
Therefore, baragraph 8 of that declaration ig received in this casze.

For the reasons stated above, this Petition is Denied.

J 5. Merced Trrigation District, et al, The court finds that the initia)

l[ study accurately describesg the Project Setting. The court finds, in thig
case, that the record containag substantia) evidence to support a fair
argument that the pProject may have a gignificant impact on the enviromvent ,

l' Evidence was submitted by Diane Renshaw, an ecologist, that the irrigation
canals can apnd do provide hatural habitat. Respondent’'g system includes
canala, ditches, natural creeks and reservoirs, Substantial evidence

II supports a fair arqument that the bProject may have an impact on ground
wataer by the leaching of acrolein in unlined canala.

. The court finds that the Best Management Practices are properly considered
' part of this project and do not need to be set out asg mitigation measures

pHowévef,- for the other reasons stated above, thig Petition is Granted,

Declaration of Folk filed October 4, 2004, in the oIp case also refers to

the South san Joagquin Irrigation District case. There was no objection to

this declaration. Therefore, Paragraph 7 of that declaration ipa received
l in this cage, .

ll 6. South San Joaquin Irriggtion District, et al. The Supplemental

The court finds that the initial study adccurately describes the project
setting. The court further finds, haowever, that, in this case, the record

The court findg that the Best Management Practices are broperly considered
bart of this project and do not need to be set out as mitigation measures
in a mitigateq hegative declaration.

I However, for the other reasong stated above, thig Petition is Granted.

7. Conelusion. In the Turlock, Merced ang South san Joaquin- cases,

Respondents in each ©OFf these 3 cages shall file a return within &g days of

e T
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!!lgauance of the writ. Petiticners ahall recover their costa, pursuant to 2
memo of coats, in these cases.

conrt's signature in each case. These respondents shall also recover their
cost®, pursuant to a mewo of coasts, in these cases ineluding any costs
recoverable under Government Code gection 6103.5.

Reapondenta/defendants Governor’'s Office and State clearinghouse shall
prepare an order and a separate form of judgment on its motion for summary
judgment and the crogs-motion for summary adjudication for the court’s
signature. These respondents/defendants shall also recover their coats,
pursuant. Lo a memo of costs, including any coats recoverable under
Government Code section 6103.5. I

The Oakdale and Modesto respondents shall prepare a judgment for the II

All parties ashall comply with california Rulea of Court, Rule 391. Couneel
are also admonished, for future reference, that any references to federal
authority shall be accompanied by a copy of the case, statute or ragulation
cited. See Cal. Rules of Court, Rule 313 (h)..

Honorable GALL D. OHANESIAN,
Judge of the Superior Court of California,
County of Sacramento

i

o | i
@...... \an\gH\ AL D. CHANESIAN I |
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URS Memorandum

‘Date:  August 9, 2005
To:  File
From: - Daniel Weinberg, Biologist

Subject: - Turlock Irrigation District Canal Reconnaissance Survey

hubbsi), San Joaquin roach (Lavina Symmetricus), hardhead minnow (Mylophardon conocephalus),
western pond turtle (Clemmys marmorata), giant garter snake (Thamnophis gigas), Sanford’s
arrowhead (Sagittaria sanfordii) and slender-leayed pondweed (Potamogeton Siliformis).

Reconnaissance Survey

crossed over the canal and traveled west towards the Highline Canal. I then surveyed the Highline
Canal south to Monte Vista Road and conctuded the survey for the day at 1755 hours with an ajr
temperature of approximately 100 degrees and northwest winds of 5-10 mph.

At 0700 hours on J uly 21, 2005 I resumed the Highline Canal survey towards the south along the
downstream cana] right-of-way access road beginning at Monte Vista Road under a partially cloudy




URS

The TID unlined and partially lined canals contain common pondweed. It is possible that the TID canal
system could support slender-leaved pondweed as well, but none was located during the survey.
California arrowhead, observed during the reconnaissance survey visit, is located in 2 small section of
unlined canal. Thus, itis possible that sections of TID untined canal could also support Sanford’s

arrowhead but none was located during the survey.
References

California Department of Fish and Game. California Interagency Wildlife Task Group. 2002.
CWHR Version 8.0, Sacramento, California.

Ford, Tim. Turlock Trrigation District. 2005. Personal Communication. Turlock, California

Turlock Mosquito Abatement District. 2005. Personal communication
http://www.mosquitoturlock.comlIndex.htm‘ Turlock, California.

X:\x_env\Turlock ID\Griffith&Masuda WOZ2\EIR\Environmental lnformation\Memo_un]ined_canal_survey.doc
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URS ’\/lemorandum

Date:  August 9, 2005
To:  File
From:  Daniel Weinberg, Biolo gist

Subject:  Turlock Irrigation District Canal Reconnaissance Survey

hubbsi), San Joaquin roach (Lavina symmetricus), hardhead minnow (Mylophardon conocephalus),
westemn pond turtle (Clemmys marmorata), giant garter snake (Thamnophis gigas), Sanford’s
arrowhead (Sagittaria sanfordii) and slender-leaved pondweed (Potamogeton Siliformis).

Reconnaissance Survey




URS

The TID unlined and partially lined canals contain common pondweed. It is possible that the TID canal
system could support slender-leaved pondweed as well, but none was located during the survey.
California arrowhead, observed during the reconnaissance survey visit, is located in a small section of
unlined canal. Thus, it is possible that sections of TID unlined canal could also support Sanford’s
arrowhead but none was located during the survey.

References

California Department of Fish and Game. California Interagency Wildlife Task Group. 2002.
CWHR Version 8.0. Sacramento, California.

Ford, Tim. Turlock Irrigation District. 2005. Personal Communication. Turlock, California

Turlock Mosquito Abatement District. 2005. Personal communication
http:I/www.mosquitoturlock.comlIndex.htm. Turlock, California.
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SECTIONONE Introduction

A one-dimensional fate and transport model was used to model the potential for acrolein to leach
to groundwater when it is applied to unlined canals at Turlock Irrigation District (TID). U.S.
Geological Survey’s finite-difference model, VS2DT program (Hsieh et al. 1999), was employed
to simulate flow and contaminant transport in yariably saturated porous media (from canal
bottom to groundwater table), and to predict the contaminant concentrations immediately above
the groundwater table. The contaminant simulated was acrolein, the active ingredient of
Magnacide H (an aquatic pesticide applied to the canals). The objective of this study was to
predict the maximum concentrations of acrolein likely to occur in water immediately above the
water table under Worst-case conditions of Magnacide H application, groundwater elevation, and
soil type.

Four canals in TID’s system of canals have unlined sections: Main Canal, Highline Canal,
Turlock Main Canal, and Cross Ditch 1, as shown on Figure 1. These canals are especially prone

to weed growth since they are not lined with concrete, as are other canals in the systemm. To
combat this weed growth, the canals are treated with aquatic pesticides during the irrigation

season. '

1

e
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SECTIONTWO Methodelogy

21 MODEL SELECTION

U.S. Geological Survey’s VS2DT program was employed to simulate water flow and predict
acrolein migration through the variably saturated porous media from canal bottom to
groundwater table. VS2DT uses a finite-difference approximation to the advection-dispersion
equation as well as the nonlinear water-flow equation (based on total hydraulic head). It
simulates processes of advection, dispersion, adsorption, and first-order decay. Relations among
pressure head, moisture content, and unsaturated hydraulic conductivity may be represented by
functions developed by van Genuchten (1980), Brooks and Corey (1964), Haverkamp et al.

(1977), or interpolated from tabular data.

Boundary conditions for flow in VS2DT can take the form of fixed pressure heads, infiltration
with ponding, evaporation from the soil surface, plant transpiration, or SScpage faces. Boundary
conditions for solute transport in vS2DT include fixed solute concentration and fixed mass flux.
Solute source/sink terms include first-order decay, equilibrium partitioning to the solid phase
(Langmuir or Freundlich isotherms), and ion exchange. vS2DT can simulate problems in one,
two (vertical cross section), or three dimensions (axially symmetric). The porous media may be
heterogeneous and anisotropic.

Other unsaturated flow and transport models (such as VLEACH, PESTAN, and SESOIL) were
considered but not selected because they do not fit this situation well. For example, both
VLEACH and PESTAN models are only suitable for a one-layer homogeneous soil profile. The
SESOIL model canonly be used for up 1o four layers. Other models such as HYDRUS-2D and
SUTRA can be used to solve the problem but are not as easy to use as VS2DT. More
complicated 3-D models (such as 3DFEMFAT, MODFLOW-SURFACT) are not necessary for
this project. VS2DT was selected for this study because it meets the modeling objectives, is well
designed to simulate flow and transport in the vadose zone, can combine site-specific and model-
default soil characteristic data, and is relatively simple to use.

In this study, VS2DT is applied to one-dimensional vertical soil column representing the soil
profile from canal bottom to the groundwater table. This one-dimensional vertical flow and
transport model predicts faster vertical water flow and contaminant migration and, consequently,
predicts higher contaminant concentrations near the groundwater table than are actually likely to

occur because it does not take into consideration water flow and contaminant transport in the
horizontal direction (which would reduce the amount of contaminant migrating vertically).

2.2 DATA COLLECTION

To collect site-specific information on groundwater elevations and soil characteristics, seven
borings were drilled adjacent to the unlined canals, and groundwater monitoring wells were
developed at locations shown on Figure 1. The boring locations were selected to collect data on
soil profiles representative of each of the canal sections with unlined or clay-lined bottoms. Well
construction details are shown in Table 1, and soil boring logs and soil test results are included as
Attachment A. Clay liner samples were also collected from the bottom of the canal at locations
on the Highline Canal where an artificial clay liner was present (Locations C1, C2, C3, and C4
shown on Figure 1). Clay liner test results are included as Attachment B. The shallowest
groundwater elevations of the seven boring locations along the canals were measured at

.

Locations 1, 2, and 4 (shown on Figure 1). In addition, the soils found at these locations are
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fairly representative of the other sites, and represent the WOrst-case scenarios in terms of
potential for acrolein to leach from the canals to the underlying groundwater, Therefore,
modeling scenarios were based on soil and groundwater profiles at these locations,

In addition to conducting modeling, groundwater collected from each well in July 2005 wag ~
sampled for acrolein. No acrolein was detected in groundwater (the reporting limit was

20 micrograms per liter). The laboratory report is presented in Attachment C. These results
provide evidence that groundwater is not currently contaminated with Acrolein; however, as nip™
Magnacide H has been applied to the unlined cana] sections in 2003, these sampling results do
not conclusively show that acrolein would not reach groundwater after application to canals.

2.3 ACROLEIN APPLICATION

To determine the most appropriate modeling assumptions for duration, frequency, and L
. concentration of acrolein at points in the lower reach of the Highline Canal (where Locations 1™~
- and 2 are located) and the Turlock Main Canal (where Location 4 is located), historical

- application data for 2001 1o 2004 provided by TID were reviewed (see Tables 2, 4, and 6). In

maximum estimated 10-hour contact duration according to Attachment D). Location 4 in the
Turlock Main Canal is closer to the application point; therefore, the expected contact duration _ -
would be somewhat less than the maximum estimated. -

ne _
he Highline Canal but upstream of the Turlock Main Canal. Therefore, applications at this
location would affect the Turlock Main Canal but not the Highline Canal, and are discussed
below along with applications made directly to the Turlock Main Canal.

Based on historical records, a reasonable worst-case scenario in terms of maximum acrolein
applications to the Main Canal is presented in Table 3. Although a maximum of 4 applications
Per year were made at Drops 1 and 2, itis conceivable that 5 applications could be made on a
monthly basis during the summer months,

Based on the information discussed above provided in Attachment D, the estimated contact time
at Locations 1 and 2 is calculated by multiplying the application duration by 10/6 (a 6-hour
application would result in an estimated 10-hour contact time at the point of interest). Although
concentration distribution over that contact time is expected to be bell-shaped rather than

m XAX_ENWTURLOCK ID\GRIFFITHAMASUDA WOMACROLEIN TECH MEMO\TECH MEMO 091405.00C\14-SEP-05W0AK 2'2
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constant, it is assumed to be constant for modeling purposes. Therefore, the estimated average
concentration of acrolein over the contact time 1S calculated by multiplying the application
concentration by 6/10. This assumes that the total amount (mass) of acrolein present in the water
at the point of application remains present at the downstream, but this total amount is spread out
proportionally over the greater contact time. '

To evaluate the sensitivity of the model results with regard to changes in contact time and
concentration, {wo scenarios were evaluated for Location 4. Scenario 1 assumes the highest
reasonable concentration and a shorter contact time for each application. Scenario 2 assumes the
longest reasonable contact time and a lower concentration for each application. The sensitivity
analysis (see results described in Section 3.5) indicated that worst-case conditions in terms of
acrolein transport would occur under conditions of relatively high concentration, which
corresponds with the shorter contact time.

232 Acrolein Applications to the Turlock Main Canal

Historical acrolein applications to the Turlock Main Canal are shown in Table 4. All application '

points (Drops 1, 3, and 5) are upstream of Location 4.

To evaluate the sensitivity of the model results with regard to changes in contact time and
conceniration, two scenarios were evaluated for applications to the Turlock Main Canal (see
Table 5). Scenario 1 assumes the shortest reasonable contact time and the highest reasonable
concentration for each application. Scenario 2 assumes the longest reasonable contact time and a

lower concentration for each application.

Estimates made by TID (se¢ Attachment D) indicate that for a 3 to 4 hour application on the
Turlock Main Canal, the maximum contact time downstream on the unlined canal portion would
be 4 to 8 hours. As most of the application points are well upstream of Location 4, it could be
assumed that the contact time at Location 4 could be roughly twice the application duration.
However, because the sensitivity analysis described above indicates that the worst-case condition
occurs when acrolein concentrations are higher (see Section 3.5), it was assumed that the contact
time would be approximately 3/2 the application duration (as this resultsina higher acrolein
concentrations than the aliernative of assuming the contact time would be approximately twice
the application duration). The estimated contact time at Location 4 is calculated by muitiplying

the application duration by 3/2.

233 Acrolein Applications to the Highline Canal

Historical acrolein applications to the Highline Canal are shown in Table 6. Most application
points (Drops 1-12) are upstream of Location 1, and many are also upstream of Location 2
(Drops 1-7). Several applications were also made at Drop 14, which is downstream of both
application points. However, because Drop 14 is within the unlined portion of the canal,
Location 1 was treated as though it is just downstream of Drop 14, representing the worst-case
condition with regard to acrolein exposure in the Highline Canal.

Based on estimates provided in Attachment D, it is assumed that applications made t0 Drops 1

and 2 (the upper reach) will result in contact time of twice the application duration and a

concentration of half the application concentration at Locations 1 and 2. Tt is assumed that for

applications made to lower reaches (Drops 4-14) the concentration at Location 1 will be equal to ‘
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Based on historical records, a reasonable worst-case scenario in terms of maximum acrolein
applications to the Highline Canal is presented in Table 7, '

24  ESTIMATED ACROLEIN CONCENTRATIONS AND CONTACT TIME IN CANALS

Based on the assumed reasonable worst-case scenario of maximum acrolein application to TID’s *

~ Table 10 presents the modeling assumptions made for Location 4, taking into account acrolein

applications made to the Main Canal and the Turlock Main Cana] as described above. Two

concentrations,

25  NUMERICAL MODEL SETUP AT LOCATIONS 1,2, AND 4

and transport model was run separately, based on specific fiow and transport conditions at
Locations 1, 2, and 4. The model setup and input parameters for each location are discussed

25.1  Soil Profiles, Model Domain

Based on the soil boring logs (Attachment A) and canal cross-section measurements, the
modeled soil profiles from cana] bottom to groundwater table at Locations 1, 2, and 4 are shown

on Figures 2 through 4,

bottom to the groundwater table. The mode] domain lengths are 20,2, 30.7, and 23.3 feet at
LQcations 1,2, and 4, respectively.,

XX_ENVTURLOCK ID\GRIFFITHAMASUDA WONACROLEIN TECH MEMO\TECH MEMO 021405.DOC\14-SEP-05U0AK 2‘4




7’

o o
SECTIONTWO Methodology

25.2 Finite-Difference Grid

Non-uniform grid cells were used for each soil type and through the whole model domain. To
achieve better numerical convergence and more accurate model results, smaller grid sizes were
used at the interface of different soils. Specifically, the model domain in Location 1 has 55 grid
cells and the cell size varies from 0.1-0.6 foot; the model dJomain in Location 2 has 97 grid cells
and the cell size varies from 0.1-0.4 foot; the model domain in Location 3 has 61 grid cells and
the cell size varies from 0.2-0.5 foot. The finite-difference grids in Locations 1,2, and 4 are
shown on Figures 5 through 7, respectively.

253 Hydraulic Parameters

The hydraulic parameters used in VS2DT include saturated hydraulic conductivity, unsaturated
parameters of soils (here van Genuchten parameters), initial moisture content, specific storage
coefficient, and porosity.

Values for saturated hydraulic conductivity, porosity, and moisture content were obtained from
site-specific data as shown on Figures 2 through 4. In some cases (where noted on the figures),
no laboratory test data were available for a specific soil type, and it was necessary to substitute
data for a similar soil collected at a different boring location.

Hydraulic parameter values are determined as follows:

e Hydraulic Conductivity: Saturated hydraulic conductivity values for different soils are
obtained from the lab test results, as shown on Figures 2 through 4. The unsaturated
hydraulic conductivity of soils is determined based on the saturated hydraulic conductivity,
moisture content (or water pressure), residual moisture content, and soil-water retention
characteristics (here van Genuchten parameters).

e Initial Moisture Content: Initial moisture contents of different soils at Locations 1, 2, and 4
are also obtained from the lab test results, as shown on Figures 2 through 4.

¢ van Genuchten Parameters: The van Genuchten parameters that determine the hydraulic
conductivity in unsaturated conditions are obtained from VS2DT's default values for
different categories of soils, as shown in Table 11. The soil categories in VS2DT were
matched to the soil descriptions recorded in the boring logs included in Attachment A. For
soil types not listed in the VS2DT soil type listing, the values are obtained by considering the

similar soils and by professional judgment (tending towards the worst-case scenario with
regards to leaching potential).

» Specific Storage: Specific storage is the water released from storage due to water and soil
compressibilities under saturated condition. It is specified as a typical literature value of
0.00003 (1/foot) for all soil (Freeze and Cherry 1979). Although it is possible to estimate the
specific storage by conducting pumping test, the modeling results are not sensitive to this
parameter and literature values of 0.0003-0.0000003 (1/foot) are often considered
appropriate. ‘

e Soil Porosity: Similar to saturated hydraulic conductivity and initial moisture content, the
soil porosity for different soils is also obtained from the lab test results, as shown on
Figures 2 through 4 for soil profiles at Locations 1, 2, and 4, respectively.
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254  Chemical Parameters

The chemical parameters used in VS2DT include longitudinal dispersivity, molecular diffusion
coefficient, organic carbon/water partition coefficient, fraction of organic carbon in
uncontaminated soils, and chemical decay constant (here half-life). In some cases (where noted - ™
on the figures), no laboratory test data were available for a specific soil type, and it was

necessary to substitute data for a similar soil collected at a different boring location.

Values for chemical parameters are determined as follows:

* Longitudinal Dispersivity: The longitudinal dispersivity is Speciﬁed as 2.0 feet for all
locations; approximately 7 to 10 percent of the travel distance (from canal bottom to
groundwater table), which is considered conservative (Gelhar et al. 1992).

* Molecular Diffusion Coefficient: The molecular diffuéion coefficient for acrolein is :
specified as its literature value of 0.00] ftzlday {or1.0 cmzfday) (Groundwater Service, Inc,
http:/fwww, gsi-_net.c-om/usefu_l%2(}tools/ChemPropDatabas.eHome.asP).

. . Organic Carbon/Water Partition Coefficient: Acrolein is highly mobile in groundwater,
with a very small organic carbon/water partition coefficient. Due to the relatively high total
: “organic carbon in the uncontaminated soils, the retardation factor is also considered here. A -
' . : value of 0.5 liter per kilogram (L/kg) is used for the organic carbon/water partition
' : coefficient, based on the following references: _

- (Koc=0.76 Likg, htlp://www.pesticideinfo.-org/Detail_Chem’i_cal.jsp-?ReC_Id=PC35753)
—  (Koc=0.525 L/kg, hltp://www.gsinet.com/useful%ZOtoois/ChemPropDatabaseHomg.asp)

. o Fraction of Organic Carbon: The values of the fraction of organic carbon (or total organic

R carbon) for all soils at Locations 1,2, and 4 are obtained from the lab test results. The values
are shown on the attached figures (Figures 2 through 4) for soil profiles at Locations 1, 2, and
4, respectively. :

e Bulk Density: The bulk density can be estimated from the specific weight, porosity, and
- moisture content. However, since bulk density is not a sensitive parameter in this study
(affecting the retardation factor only) and the organic carbon/water partition coefficient is _
small), the bulk density is specified as its typical value of 1.6 kg/L (Freeze and Cherry 1979)
for all sotls. : .

¢ Half-Life of Decay: No data are available on decay rates of acrolein in the vadose zone or in
groundwater. The half-lives of acrolein in sterile soil-water mixtures ranged from 4.5 to
4.9 days, and half-lives in non-sterile soil-water mixtures ranged from 2.9 (o0 3.6 days
(unpublished data provide by Baker Petrolite on March 3, 2005). In soil, the half-lives of
0.16 and 6.22 days are estimated based on aerobic and anaerobic degradation, respectively -
(bttp://www.pesticideinfo.ore/Detail Chemical.jsp?Rec Id=PC35753). Half-lives for = ..
acrolein in canal water were reported as 9.5 hours (aerobic) and 10.3 hours (anaerobic), and
half-lives for acrolein in sediment were reported as 7.6 hours (aerobic) and 20 days
(anaerobic) (Smith et al. 1995). Based on these data, a conservative value of 20 days is
assumed for the half-life of acrolein in vadose zone water, :
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o ®
SECTIONTWO Methodolegy

255 Initial Conditions

The initial flow condition is specified in terms of initial moisture contents of all soils. The initial
moisture contents were obtained from the lab results. It is assumed that the initial moisture
content is uniformly distributed for each soil type. The soil is initially assumed to be relatively
dry due to the period of Little or no water in the canal during the non-irrigation season. For the
{nitial concentration condition, it i assumed that initially the soil is clean (zero acrolein
concentration).

256 Boundary Conditions
Values for boundary conditions are determined as follows:

¢ Flow Boundary Condition: Based on historical acrolein applications, it is assumed that
during the irrigation season (from approximately mid-March through mid-October), constant
water depths are present in the canals, while during non-irrigation season (from
approximately mid-October through mid-March), there is generally no water present in the
unlined and partially lined canals. To simplify modeling, the irrigation season was assumed
to be April 1 through October 31, and similarly, the non-irrigation season was assumed to be
November 1 through March 3]. Consequently, at the model upper boundary (canal bottom),
constant water pressure heads corresponding to the water depths are specified from April 1
through October 31, and in the non-irrigation season (from November 1 through March 31),
no flux boundary condition is specified at the canal bottom. The water depths in the irrigation
season are shown on Figures 2 through 4 at Locations 1, 2, and 4, respectively. At the lower
boundary, the boundary condition is always set to be the groundwater table.

¢ Transport Boundary Condition: Based on estimated acrolein exposure at Locations 1,2,
and 4, a constant acrolein concentration is specified for the inflow at canal bottom during the
exposure time, and zero acrolein concentration is specified for the inflow during the rest of
the irrigation season. During the non-irrigation season, no solute flux is specified at the canal
bottom. For the lower boundary, z€ro acrolein concentration is always specified at the water
table.

257 Other Model Conditions
Other model conditions are determined as follows:

e Simulation Time: The simulation starts at the time when the irrigation season starts
(assumed April 1). The total simulation time is 1 year (365 days), covering a full cycle of
irrigation application.

« Observation Point: To predict acrolein concentrations immediately above the water table
(before accounting for dilution by the groundwater), the observation point is located in the
cell right above the bottom cell. In reality, the concentration in this cell is slightly higher (due
to shorter travel distance, making this estimate conservative) than the cell right above the

water table. However, this cell is used because it is less affected by the greater concentration
gradient due to the specified zero concentration at the water table.

o Time Steps: A very small time step (as low as 0.0001 day) is specified at the beginning of
simulation due to the sharp change of flow condition at the canal bottom at the start of the
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irrigation season. A small time step is also used at the specified acrolein exposure time at
those locations. The time step is increased to as large as 1.0 day during the rest of time,
adjusted automatically based on the convergence condition,

* Output: To get the maximum predicted acrolein concentration near the water table,
simulation results were saved and exported for each time step.
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With the above model setup and input parameters, the VS$2DT program was run for soil profiles
at Locations 1, 2, and 4. The simulation time is 1 full year, covering the irrigation and non-
irrigation periods. At Location 4, two scenarios were modeled to evalnate the sensitivity of the
model to exposure duration versus concentration. Scenario 1 represents a short pesticide
application duration (short acrolein contact time) with a relatively high acrolein concentration.
Scenario 2 represents a longer pesticide application duration with a lower acrolein concentration.

The results of this sensitivity analysis, as described in Section 3.5, indicate that worst-case
conditions occur under the assumptions of relatively high concentration and shorter contact time.

3.1 LOCATION1

The first acrolein application occurs Ofl April 3, and the highest acrolein concentration in the
canal water (or the inflow to the domain) is 10.99 parts per million (ppm), occurring on May 8
and lasting for 3 hours and occurring at June 28 and lasting for 1 hour. The last acrolein
application is on September 23. The simulated acrolein concentration immediately above the
water table is shown on Figure 8. The simulation results show that the acrolein starts to reach the
water table on July 12, indicating 2 travel time of approximately 100 days from canal bottom to
the water table. The highest simulated acrolein concentration is approximately 0.016 part per
billion (ppb).

3.2 LOCATION2

The first acrolein application occurs on May 1, and the highest acrolein concentration in the
canal water (or the inflow to the domain) is 10.99 ppm, occurring on May 8 and lasting for

1 hour. The last acrolein application is on September 23. The simulated acrolein concentration
immediately above the water table is shown on Figure 9. The simulation results show that the
acrolein starts to reach the water table at the beginning of September, indicating a travel time of
approximately 120 days from canal bottom to the water table. The highest simulated acrolein
concentration is approximately 0.0006 ppb, which is far below that in Location 1, mainly
because the water table is deeper in Location 2.

3.3 LOCATION4-SCENARIO1

At Location 4, the first scenario represents higher acrolein concentration with shorter exposure
time. The first acrolein application occurs on May 1, and the highest acrolein concentration in
the canal water (or the inflow to the domain) is 3.49 ppm, occurring on June 24 and lasting for
4.5 hours. The last acrolein application is on September 1. The simulated acrolein concentration
immediately above the water table is shown on Figure 10. The simulation results show that the
acrolein starts to reach the water table on May 8, indicating a travel time of approximately 8 days
from canal bottom to the water table. The highest simulated acrolein concentration is
approximately 2.0 ppb.

3.4 LOCATION 4 - SCENARIO 2

The second scenario represents lower acrolein concentration with longer exposure time. The first
acrolein application also occurs on May 1, and the highest acrolein concentration in the canal
water is 1,67 ppm, occurring on June 24 and August 5 and both lasting for 4.5 hours. The last
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~ Simulation results show that the highest acrolein concentration predicted to occur immediately
- above water table (before 'accoun'ti_ng for dilution) is approximately 2.0 ppb, well below the

. lowest risk threshold of 3.5 ppb. It should be noted that once acrolein reaches the groundwater
table, a substantial amount of dilution is likely to occur, further reducing the modeled value,
Furthermore, as WOISt-case assumptions were made for modeling purposes, it is likely that actual

‘concentrations would be lower than the predicted concentrations,
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SECTIONFOUR

Model Uncertainty Discussion

The flow and transport process model used here is one-dimensional in

the vertical direction,

which is different from the three-dimensional flow and transport process that would actually
oceur. Uncertainty also exists in the model input parameters. Most parameter values were
selected conservatively to predict worst-case conditions. The modeling uncertainty in this study

mainly includes:

e van Genuchten Parameters: The saturated hydraulic conductivity values were obtained
from laboratory tests and are considered accurate in terms of modeling. The
hydraulic conductivity is calculated based on the water pressuie head, depending on the soil-
water moisture characteristics (here represented by van Genuchten parameters). The default
values of van Genuchten parameters for different soils listed in the VS2DT program are the
representative values (or averaged values), and these values vary considerably.

e Half-Life of Decay: No data are available on decay rates of acrolein i
groundwater. The half-life of decay for acrolein is assumed to be 20d
considered to be conservative (the high end of the range O

« Substitute Soil Parameters: In some cases (where noted
laboratory test data were available for a specific soil type,

unsaturated

n the vadose zone or 1n
ays, which is
f values reviewed).

on Figures 2 through 4), Bo
and it was necessary to substitute

data for a similar soil collected at a different boring location. The us¢ of soil parameters from

similar soil results contributes uncertainty o the flow an

« Longitudinal Dispersivity: The longitudinal dispersivity is assu
the travel distance, which is considered conservative. A change i

d transport simulation.

med to be 7 to 10 percent of
n the dispersivity value

would alter the vertical migration of the contamination from the canal to the groundwater. A
small dispersivity value would increase the concentration in the migration front, but also

increase the travel time until it reached the groundwater,

10 OCCUr.

thereby allowing more degradation

Other input parametiers are either considered relatively accurate (such as porosity, fraction of
organic carbon, {nitial moisture content, eic) of not sensitive (such as soil bulk density, specific

storage).
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Tabies
Table 1
Well Construction Data
Sampling Location | Total Depth of Well Well Casing Well Sereen Screened Interval
ID (feet) - Diameter (inches) Diameter (inches) (feet)
MW1 36.0 ' 2 2 26.0-36.0
MWwW2 46.0 ' 2 2 36.0-46.0
MW3 91.5 2 2 81.5-91.5
MW4 41.5 2 2 31.5415
MW35 91.5 2 2 81.5-91.5
MWwe
(well may not be 127.5 2 2 117.5-127.5
operational) .
MW7 81.0 2 ' 2 : 71.0-81.0
. Table 2
MagH Applications and Concentrations — Main Canal
Date Rate galicfs |App Time minutes Flow cis  {Conceniration pemiLocation JUpper Reach y/n
5/22/2001 0.20 180 J 1565 _2.09 D1 y
6/18/2001 0.290. 330 1460 1.14 D1 y
9/10/2001 0.17 120 - 500 2.60 D1 y
4/22/2002 0.17 180 637 1.77 D1 y
6/17/2002 0.17 270 1271. - 1.19 D1 y
7/29/2002 0.17 300 1351 1.06 D1 y
8/9/2002 0.20 120 446 3.14 D1 y
5/13/2003 0.20 180 575 2.09 D1 y
6/2/2003 0.17 240 825 1.33 D1 y
7/14/2003 Q.17 360 1560 0.89 D1 ¥
L7/22/2003 0.17 300 1305 1.06 D8 n
9/2/2003 0.17 240 885 1.33 D2 y
6/15/2004 0.17 300 1340 1.07 D1 y




Tables
Table 3
Modeling Assumptions — Main Canal
Estimated Estimated
Application Application Contact Time at Concentration Estimated Estimated
Puration Concentration Locations at Locations | Contact Time | Concentration
Date (min) (ppm) 1and 2 1and2 at Locationd4 | at Location 4

1-May 180 2.1 300 1.26 270 1.40
1-Jun 240 1.33 400 0.80 360 0.89
1-Jul 330 1.14 530 0.68 495 0.76
| l-Aug 300 1.06 500 0.64 450 0.71

1-Sep 120 3.14 200 1.88 180 2.09

Scenario 1 - Sensitivity Analysis

Application Application Estimated Estimated
Duration Concentration |Contact Time at! Concentration
Date (min) {(ppm) Location 4 at Location 4
1-May 120 3.14 180 2.09
1-Jul 120 3.14 180 2.09
1-Aug 120 3.14 180 2.09
1-Sep 120 3.14 180 2.09
Scenario 2 - Sensitivity Analysis
Application Application Estimated Estimated
Duration Concentration jContact Time at} Concentration
Date {min) {(ppm) Location 4 at Location 4
1-May 360 1.33 540 0.89
i-Jun 360 1.33 540 0.89
1-Jul 360 1.33 540 0.89
1-Aug 360 1.33 540 0.89
| 1-Sep 360 133 540 0.89

e s
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Tabies
Table 4
MagH Applications and Concentrations — Turlock Main Canpal
I Daté Rate galics | App Time minutes | Flow ofs Concentration kpm| Location { Upper Reach ¥in
15/23/2001 0.25 195 673 241 D1 y
6/25/2001 0.20 180 610 . 2.09 D1 Vi
1.8/6/2001 0.20 — 150 640 2.50 D1 y
5/6/2002 0.25 120 380 3.93 D1 y
6/24/2002] 025 | 120 400 3.93 D5 n .
8/5/2002 025 |- 120 370 3.93 D1 y
5/19/2003 0.50 -7 . 180 170 5.23 D3 y
6/10/2003 0.25 120 395 3.93 D1 y
6/2/2004 0.50 240 395 3.93 Dt y
7/13/2004 0.40 .. 300 640 2.51 D1 y
Table 5
Modeling Assumptions - Turlock Main Canal
N Application Estimated- Estimated
Date | App_hcauor_J Concentration | Contact Time at Concentration
. Dur, ation (min) (ppm) Location4 | at Location 4
Scenario 1 -
May 23 180 5.23 270 3.49
June 24 | 240 3.93 360 2.62
Aug 5 240 3.93 : 360 2.62
Scenario 2 i -
May 23 300 ' 2.51 450 1.67
_June 24 _ 300 - 2.51 450 1.67
L Augs 300 2.51 450 1.67




Tables
Table 6
MagH Applications and Concentrations — Highline Canal
Date Rate gavefs |App Time minutes Flow cfs Concentration ppm Location |Upper Reach yin
6/1/2001 0.20 60 45 6.28 D14 n
6/1/201 0.20 60 70 6.28 D10 n
6/13/2001 0.20 60 40 6.28 D14 n
6/13/2001 0.20 60 60 6.28 D9 n
6/25/2001 0.20 60 195 6.28 D2 y
4/3/2002] _ 0.18 60 55 5.55 D14 n
5/8/2002 0.35 60 25 10.99 D12 n
5/8/2002 0.35 60 40 10.89 D7 n
5/8/2002] _ 0.35 60 65 10.99 D4 n
5/13/2002] 0.25 60 145 7.85 D2 y
6/4/2002] _ 0.30 120 30 4.71 D14 n
6/4/2002| _ 0.30 60 50 9.42 D1 y
6/28/2002] __0.35 60 50 10.99 D14 n
6/28/2002] _ 0.25 90 85 5.23 D8 n
7/31/2002] _ 0.30 60 65 9.42 D14 n
7/31/2002] __0.30 60 95 9.42 . D11 n
7/31/2002| _ 0.30 60 95 9.42 D7 n
7/31/2002] 030 | 60 120 9.42 D4 n
7/10/2002] _ 0.25 60 60 7.85 D 14 n
9/23/2002] 030 60 40 9.42 D4 n
0/23/2002}  0.30 60 20 9.42 D10 n
9/23/2002] 035 60 115 10.99 D 1 y
9/253/2002] _ 0.30 60 115 9.42 D2 y
8/12/2002] _0.25 90 220 5.23 D2 y
7/1/2002] __0.30 60 65 9.42 D7 n
7/1/2002] __ 0.30 60 60 9.42 D4 n
7/1/2002] _ 0.30 120 220 4.71 D2 y
5/20/2003] _ 0.35 60 30 10.99 D11 n
5/20/20031  0.35 60 60 10.99 D7 n
5/20/2003| _ 0.35 60 60 10.99 D 4 n
6/2/2003] _0.30 60 70 9.42 D4 n
6/2/2003] _0.25 60 35 7.85 D 14 n
6/2/2003] _ 0.25 60 150 7.85 D2 y
6/17/2003] __0.25 120 50 3.93 D14 n
6/17/2003] _0.25 120 70 3.93 D 11 n
7/14/2003] _ 0.25 60 175 7.85 D2 y
7/14/2003] _ 0.25 60 112 7.85 D4 n
7/14/2003] 025 60 80 7.85 D11 n
7/29/2003] __ 0.25 60 50 7.85 D14 n
a/11/2003] 025 60 55 7.85 D14 n
6/8/2004] _ 0.50 180 200 5.23 D1 y
6/8/2004 0.50 120 175 7.85 D2 Y
7/27/2004]  0.40 120 205 6.28 D1 y
7/27/2004] 0.40 120 185 6.28 D2 y
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B | " Table7
' : Moedeling Assumptions - Highline Canal
: : o ~Application " |- - Estimated Estmated | Estimated Estimated
' l Date App_ilcatlm:l Concentration AEphca‘tron Contact Time | Concentration | Contact Time at| Concentration
R _ _ | Duration (min) {ppm) ocaton atlocation t | atLocation 1 Location2 | atiocation 2
C. ; 3-Apr 60 5.55 L D14 60 5.55 NA NA
' ; 8-May 60 1099 iz | 60 10,99 NA. NA -
: 8-May 80 _10.99 07 80 10.99 60 ~_10.09
8-May 60 10.99 D14 60 , 10.99 | NA _ NA
13-May 60 7.85 02 120 -~ 333 120 3.93
4-Jun 120 4.71 - D14 120 4.71 NA NA
4-Jun 60 9.42 D1 120 471 120 4.71
10-Jul 60 7.85. D14 €0 7.85 NA- NA
28Jun 60 10.99 D14 60 10.99 NA . NA
28-Jun 80 523 D9 90 5.23 NA NA
1-Ju 60 - 9.42 D7 ' 60 g.42 80 9.42
1-Ju 60 9.42 D4 60 9.42 60 9.42
1=du 120 4.71 D2 240 2.36 240 2.36
31-Jul 60 942 D 14 60 9.42 NA NA
‘ ; 31-Jdul 60 9.42 D 11 60 9.42 NA NA
i 31-Jul 60 9.42 D7 60 9.42 60 9.42
' 3t-Jul 60 9.42 D4 60 9.42 60 9.42
12-Aug . 90 5.23 D2 7 180 2.62 180 2.62
23-Sep 60 9.42 D4 80 9.42 60 9.42
_ o 23-Sep 80 9.42 D 10 60 9.42 NA NA
L ; 1_23-Sep 60 . 1099 D1 120 5.50 [ 120 | 5.50
l : 23-Sep [ 80 9.42 D2 120 4.71 120 4.71
_ ' Table 8
l ' : Modeling Assumptions — Location 1
. Application Application Estimated Estimated
Date Application Location Dugt)ion (min) Concentration| Contact Time Concentration
_ o : . {ppm) at Location 1 | at Location 1
3-Apr | Highline Lower Reach 60 5.55 60 5.55
1-May Main Canal 180 2.1 300 1.26
8-May { Highline Lower Reach 180 10.99 180 10.99
13-May [ Highline Upper Reach 60 7.85 120 3.93
1-Jun Main Canal 240 1.33 400 0.80
4-Jun | Highline Lower Reach 120 4.71 120 4.71
4-Jun | Hightine Upper Reach 60 9.42 120 4.71
28-Jun | Highline Lower Reach 60 10.99 60 10.99
28-dun_| Highline Lower Reach 90 5.23 20 5.23
1-Jul Main Canal 330 1.14 550 0.68
1-Jul | Highfine Lower Reach 120 9.42 120 9.42
1-Jul | Highline Upper Reach 120 4.71 240 2.36
10-Jul | Highline Lower Reach 60 7.85 60 7.85
31-Jul Highline Lower Reach 240 -9.42 240 9.42
1-Aug Main Canat . 300 1.06 500 Q.64
12-Aug Highline Upper Reach |- 90 5.23 180 2.62
1-Sep Main Canal 120 3.14 200 1.88
23-Sep | Highline Lower Reach 120 9.42 120 9.42
23-Sep | Highlinie Upper Reach 60 10.99 120 5.50
23-Sep | Highline Upper Reach 60 9.42 120 4.71
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Tables
Table 9
Modeling Assumptions —~ Location 2
Application Application Estimated Estimated
Date Application Location |Duration (min) Concentration | Contact Time at] Concentration
_(ppm) Location 2 at Location 2
1-May Main Canal 180 2.4 300 1.26
8-May | Highline Lower Reach 120 10.99 120 10.99
13-May | Highline Upper Reach 60 7.85 120 3.93
1-Jun Main Canal 240 1.33 400 0.80
4-Jun Highline Upper Reach 60 9.42 120 4.71
1-Jul Main Canal 330 1.14 550 0.68
1-Jul Highling Lowet Reach 120 9.42 120 9.42
1-Jul Highline Upper Reach 120 4.71 240 2.36
31-Jul | Highline Lower Reach 120 9.42 120 9.42
1-Aug Main Canal 300 1.06 500 0.64
12-Aug Highiine Upper Reach 90 5.23 180 2.62
1-Sep Main Canal 120 3.14 200 1.88
23-Sep | Highline Lower Reach 60 9.42 60 9.42

23-Sep | Highline Upper Reach 60 10.98 120 5.50

23-Sep | Fighline Upper Reach 60 9.42 120 4,71 l

Table 10
Modeling Assumptions — Location 4
. Application Application Estimated Estimated
Date | Application Location} b . Concentration | Contact Time Concentration
uration (min} - -
{ppm) at Location 4 | _at Location 4
Scenario 1
1-May {Main Canal 120 3.14 180 2.09
23-May | Turlock Main Canal 180 5.23 270 3.49
1-Jun |Main Canal 120 3.14 180 2.09
24-Jun | Turlock Main Canal 180 5.23 270 3.49
1-Jul  |Main Canai 120 3.14 180 2.09
1-Aug |Main Canal 120 3.14 180 2.09
5-Au Turlock Main Canal 240 3.93 360 2.62
1-Sep |Main Canal 120 3.14 180 ' 2.09
Scenario 2

1-May |Main Canal 360 1.33 540 0.89
|_23-May Turlock Main Canal 300 2,51 450 1.67
1-Jun |Main Canal 360 1.33 540 0.89

24-Jun | Turlock Main Canal 300 2.51 450 1.67
1-Jul  [Main Canal 360 1.33 540 0.89
1-Aua _|Main Canal 360 1.33 540 0.89
5-Aug {Turlock Main Canal 300 2.51 450 1.67
1-Sep {Main Canal 360 1.33 540 0.89
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Tabies
Table 11
Van Genuchten Parameters Used in the Model
Soils o (1/f¢) . B
Clay 0.244 1.28
Fine Sand 0.317 . 6.9
Silty Sand 0.65 = 2.21
Sandy Silt 0.388 35
Fine Sandy Silt 0.488 1.57
Clayey Fine Sand 0.29 3 55 ]
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Figures

Water Depth=4.1ft

111t Fine sand (K=1.6 E -5 cmfs, fuc=1.36%, MC=129%, P=48.0%)
N5 8t Clay liner (K=18 E -6 cm/s, foe=1.37%, MC=19.5%, P=370%)

Fine sind (K=1.6 E -5 cm/s, foc=1.86%, MC=129%, P=48.0%)

Silty sund (K=2.4E -5 cmi/s, foe=1.63%, MC=22.4%, P=42.6%)

(Use Tab test of B2-4-1) l

Very fine sandy silt (K=3.49 E -6 cm/s, foc=1.82%, MC=23.7%, P=_47.7%)

v Water Table

Figure 2 Representation of Soil Profile at Location 1 (not to scale)
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Figures

Water Depth=<3.8 f;
— 03T Fine sand (K=18E -3 cm/s, foc=1.34%, MC=25.9%, P=536 %)
L3 £t (Use Iab test of B2-5-1)
056 CQlay liner (K=3.8E - an/s, foe=4.7%, MC=1 8.6%, P=37.2)
Fine sand (K=1.8 E .3 em/s, foc=1.349, MC=25.9%, P=536%)
741 {Use Tab test of B2-5-1y

Clayey fine sand (K=1,0E -5 cms, foc=2.0%, MC

=22%, P=38%)
(Refer to lab tests of B6-5-1 and B7-4-23

Silty sand (K=24E -5 cmis, foc=1,63%, MC=2249%, P=426)

4.5ft

Fine sand (K=1.8 E -3 envs, foe=1.34%, MC=259 %, P=53.6%)

451t

Fine sand (K=2.1E .3 crfs, foc=0).83 9, MC=25.29%, P=54,1%)

Sandy silt (K=3.7 E -6 cis

S Z Water Table

» Foe=3.49 %, MC=20,2 %, P=36.5)

Figure 3 Representation of Soil Profile at Location 2 (not to scale)
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Figures

Water Depth=6.9 ft

Silty sand with fine gravel (K=24E -5 ems, foe=1.63%, MC=22.4%, P=42.6}
{Use lub test of Bz-4-1)

Fine sand (K=4.0 E -4 cm/s, foc=2.14%,MC=27.5% ,P=562)

1056t

Fine sand (K=4.3 E -4 am/s, foc=3.01 %, MC=9.8% P=49.8)
1L0ft

\ SZ Water Tuble

Figure 4 Representation of Soil Profile at Location 4 (not to scale)
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Figures

Figure 5

Representation of Finite.

Difference Grid at Location 1




FHgures I
Figure 6 Representation of Finite-Difference Grid at Location 2
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Figures

Figure 7

Representation of Finite-Difference Grid at Location 4
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Concentration (ppb)
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Figure 8 Simulated Acrolein Concentration Above Water Table at Location 1
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Figure 9 Simulated Acrolein Concentration Above Water Table at Location 2
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Figure 10 Simulated Acrolein Concentration Above Water Table at Location 4
: (Scenario 1) '
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Figure 11 Simulated Acrolein Concentration Above Water Table at Location 4
: (Scenario 2)

URS XAX_ENWTURLOCK FGRIEFITHAMASUDA WO \ACROLEIN TECH MEMOTECH MEMO ¢91405, Locvs-ser-oswoak FIGURES-9













HOLDREGE <&

(ONSULTING ENGINEERS o GEOLOGISTS

Project No. 20132A-01
June 30,2005 -

Mr. Galileo Morales
Griffith & Masuda

P.O. Box 510

Turlock, California 95381

| Reference: High Line Cangj - Phase B , |
Stanislaus and Me_'ro'ed Counties, California

Subject: Summary of Well Installation and Development Activities

Dear Mr, Morales:

preparing this letter. We performed our services in general aécordance with the scope
of services presented in oyr April 12 and May 18, 2005 proposals.

Seven groundwater monitoring wells, B-1 throug’h B-7, were installed along the High
Line Canal and Turiock Main Canal, The locations of B-1 through B-7 are shown on
Figure 1. Borehole drilling and wel| installation was performed between May 4 and 11,

System by an H&K geologist. In accordance with oyr April 12, 2005 proposal, 'the soil
cuttings from the boreholes were Spread onsite and no decontamination of the drilling
equipment was Performed between borings. The boring logs are attached.

(239) 3451305 « pax (209 845-8355 « 448 sourh Yosemite Ave.  Oakdafe, 4 5361« & California Corporation
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High Line Canal ~ Phase B Summary of Wéﬁ instaﬂéﬁon and Development Activities
June 30, 2005 Page 2 of 4

surface. The wellhead was completed with a locking, water tight cap within a
traffic-rated well vault set in concrete. The monitoring well number was identified
on each vault box with permanent markings. The well construction details for
monitoring wells are shown on the attached boring logs.

Well Development

Between June 1 and 3, 2005, H&K developed monitoring wells B-1, B-2, B-3, B4,
B-5 and B-7 through continuous purging to sort.the sand filter pack and remove
fines from the well. Well development was performed by surging and pumping.
During well development, the pH, temperature, conductivity, and turbidity were
monitored and the data recorded. Purging continued untit at least ten well
volumes were removed and parameters stabilized. Surging was performed using 2
surge block or pump to facilitate removal of fines from the filter pack and well
casing. Prior to development, the water levels in the wells were measured using
an electronic water level sounder. The sounder was cleaned with a solution of
non-phosphate detergent and-distilled water and then rinsed with distilled water
before use in each well. Development water was discharged directly to the ground
surface next to each well. Following completion of well development activities, the
cap on the PVC casing in each monitoring well was locked prior to closing the
vault box. Copies of the well development field forms are attached. "

Well B-8 was not developed. Because of the well depth (approximately 127 feet
bgs) and because the water encountered in B-68 was very turbid (sandy, clayey,

~ gilty water), the groundwater pump used did not have the lifting capability to pump
the water out of the well. A bailer was used and approximately six gallons (about
three well volumes) of very turbid water were removed.

Discussion and Rgcbmmendations for Well B-6

We recommend that the groundwéter pump used for the planned purging and
sampling of well B-6 be equipped or sized to handle the very turbid water in terms
of lift capability and potential pump damage.

Our opinion is that it is not necessary to create an additional purging event to
develop B-6. Instead, the well can be developed/purged by pumping during the
initial sampling event. Some groundwater systems in unconsolidated sediments
are naturally turbid. Purging may reduce turbidity, or remove the majority of the
fines in the well that may be the resuit of drilling, but will not eliminate turbidity
from the surrounding formation water. If the formation water remains turbid, then
turbidity may not be good indicator parameter for use as stabilization criteria
during future purging events during monitoring. During future purging, you may
consider experimenting with the pump rate to identify whether it influences
mobilization of fines into the well. High volume, high rate purging can mobilize
fines and increase turbidify in.a welk-— -~ s

Holdrege & Kull
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Sumrmary of Weir Installation ang Development Activities
June 30, 2005

Page 3¢t 4

- Depth to Groundwater

[ Depth to Groundwater Depth to Groundwater
Monitoring Well Measured During wej Measured During Welj
Number | Installation (feet) Development (feet
. B3
B-5
. B6
B-7
Please note that FO
Project area wili vary
and/or runoff condition

Laboratory tests were performed on selected soil samples in accordance with
Current ASTM standards to evajuate their physical characteristics and engineering
Properties. We performed the following laboratory tests:
D422, Full Sieve Analysis with Hydrometer

D854, Specific Gravity

D2218, Moisture Content

D2487, Unified Soil Classification System

D2488, Soil Description Visual Manual Method

D2937, Density

D2974, Total Organic Carbon Content

D5084, Falling Head Permeability

Moisture content, density, Porosity, specific gravity, tota} organi:: carbon content,
percent passing the No, 200 sieve, ang falling head Permeability test resyjts are
Summarized in the table below. The laboratory data sheets are attached.

Holdrege & Kyl




High Line Canal - Phase B ‘4‘ b Summary of Well Instafiation and Development Activities
June 30, 2005 : Page 4_of4

Total

Organic
Sample | Moisture/| Dry Cart Passi
Boring interval | Content| | Density | Porosity Specific Content | No :go Conductivity
- Number (feet) (%). {pcf) (%} Gravity (%) p éve {cmisec)

10.5-11.0 128 7| 874 480 269 1.86 16.0 1.6 x10°
205210 23712 812 417 267 1.82 58.5 35x 106
2052159 | 224 94.5 426 | 264 1.63 386 24x10°
250-25.5 259 76.5 536 264 1.34 15 1.8x 103
30.0-30.5 25.2 794 1 5441 277 0.83 27 2.1 x102
355-36.56 | 202 1070 | 365 270 | 348 80.6 3.7x108
25.5-26.0 264 . | 863 499 | 276 2.32 25 2.2x 103
61.0-6200 { 476 73.7 565 264 14.21 84.8 1.0x10°
16.0-16.5 275 | 141 56.2 271 | 214 9.4 40x 104
26.0-26.5 8.8 83.1 468 | 265 | 301 16 43x10°
B5 | 455-4659 | 438 76.4 55.5 275 825 | 117 2.4 x 107
26.0-27.08 | 163 1087 | 343 265 7.76 514 1.2x10%
61.0-20® | 338 76.8 555 | 276 8.88 801 | 80x10°
21.0-215 163 959 42.3 2.66 225 0.1 1.6x 103
51.0-51.5 21 1025 | 385 287 4.50 382 57 x 105

Average

Percent | 1 draulic

PIEBEB R TR

ﬁﬁ'gﬁ

used to perform the required laboratory tests. The sample intervat fisted in the table above
. for these samples reflects the depth interval for both tubes collected.

Please call if you have any questions or need additional information. Thank you
for selecting Holdrege & Kull to provide services for this important project.

Sincerely,

HOLDREGE & KULL

Anthony P. Mazzei, C.E. 67802
Senior Engineer

Attachments:  Figure 1, Exploratory Boring Location Map -
Boring Logs and Well Construction Details .
Well Development Field Forms
Laboratory Data Sheets

Copies: 3 to Addressee .
1 to Turlock Irrigation District, Mr. Brent Harrison

FAprojects\20132A-0110123A-01let doc

Holdrege & Kull

(a)- Due to the sample recovery, two sample tubes from the selected sampling interval were .
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Boring B-'T!

HOLDREGE s<@ULL EXPLORAWDRY )
CBHHHIGEIGHEE;S*EEHLGSISTS BORING LOG ] Page1of2
Froject Name:_TID High Line Canal - Phase B ' !
Notes / Site Sketch: ProjectNo.  20132A-01 Task 1§
Location: HighL&nCanal-SﬁUftSEoﬂﬂercedAv;ﬁ.SnﬂSome
Logged by: N.Langley Dats: May 4 2005
Drifting Contr: Woodward Drilling Company
Drifler: Van Helperis): Jesse and Joremy
Dl Rig Type:  Mobite BK-81 - wire line Hammer Type: 140 b
Method: & inch Hoflow Stem Auger (HSA); 2-inch Spiit Spoon (2" S5}
Backdil: 2* Monitoring Well Boring Depth: 36 feel
Siie Elevation: 115 feet MSL Datam:. TID Boring Location Map
Ground Water Information
Date:]  S/412005 5/412005
Time:| 10:35AM 10:45 AM
Dept:| 305 770
1 |3 |8
Sample No.
Ei ig .§§ E"“ A i § i % Soil / Rock Descriptions
gi w”'”rm" E USCS Symbot, Soil Name; Parlicle Sizes (%), Munsal Color; Moistire; Dessity or Consistency;
% £ Plasticity; Other Observations
HSA ] 1.} FILL (SP)Fine SAND; (Freld Estimate: 20% medium sand, 50% fine sand,
1 ; 20% very fine sand, 10% fines); damp; loose; non-plastic;
PB 11 | ollve brown (2.5YR 44)
2
31 3 .
1. il SP  Fine SAND; (Field Estimate: 20% medium sand, 50% fine sand,
4 L olive brown (2.5YR,4/4); 20% very fine sand, 10% fines); damp;
| ; loose; non-plastic;
v 5 Water @ 4.5
»58 1 3 Moist .
8 ‘L 8 BA-1-4 8
3
HSA 7
8 '
— i
v 10] 53 TSl bttt
rss| s PB2:2 ok |
13 BRI 1t 1 sM Sty Fine SAND; (Fieid Esbimae: 20% medium sand, 35% e sand, '
v | 4 %%wwﬁmsmxd,m%ﬂm);oﬁveyelbv:(zsvts:s);moist,
HSA 12 medium dense; non-plastic
13] |
14 e e s T T T I
N 15 SM ity SAND (Field Estimate: 5% coarse sand, 45% medium sand, 25% fine
rss | sand, 10% very fine sand, 15% fines); mottied olive brown (25YR 44},
20 l 3 16 saturated; medium dense; non-plastic, !
§ 8131 ’
HSA 5 B81-32 W
18]




I [B HOLDREGE @k uy L exeLoMrory or B

(’lli'lf!lﬁ Elil!!!l!“!clﬂﬁi” BOR'NG LOG Pagezofz
1 - ProectName:  TiD High Line Garal - Phase g .
Notes/ Site Sketct; ProjectNo: 20732801 Task

Location; ngtheCmal-m&SEoflluudAv;ﬂsuﬁSofBioss
Logged by: N. Langley Date:  May 4 2005
Driling Contr: Woodward Drifing Company

Drifier: Van Helper(s); Jesse and Jergmy

Dril Rig Type; Mobite BK-81 - wire line Hammer Type: 140 b
Method: &hcﬁHoHowS&nAuw(HSA);?«hchSplhspoonQ‘SS}
" Moniforing Well Boring Depth: 36 fest
Sie Elevaton: 775 fost MSL Datum:_TID Boring Location Bap ———
Ground Water information
Date:] 57472005 51412005
i | Time: 10:35 AM 10:45 AM
. Depth: 305 0 ' ]
§§ H I ; N Soil/ Rock Desecriptions
i ? .
: . "= Submied b y . '
: Laborntay USCSSynbokSoﬁNam;PaﬁdeSlzas(%),leCohanbMMHwamdsﬁanq
- 7§85 1 1) Sandy "SILT, (Feid Estimata: aler 5% fine sanq, 15% very fine sang,
A 55 Bl-4-1 g B Bﬂ%ﬁm):yelbwishbmﬂOYR 5%); damp; medium dense; siighty
3 Plastic; micacsous;
HSA .
f 88| 6 P8 16
2 l 6 B1-5:2
: 5 B1-5-1
HSA @ 10:45 am
j @10:35am -
2% | 55 | 45 PB18
\L. 55 B1.62
55 Bi-6-1
HSA
j 1 (e SAND (Fiek! Esfimate: 4% medium sand, 30% Fine, 15% vy fine sang,
] 85 | 55 PB17 : 10% ﬁm):motﬂedoliveblm (2.5YR 44); Saturated; very dense;
581 § [ 5 non-plasic

Bottom of Hole at 36 feet,




EXPLOR‘TA‘R Botrg B-{!

, Fl( ToNIOITING TAGINEERS » GEQLRGIITS BORING LOG Ny l'-’age.1of3
Projoct Name: _ TiD High Line Canal - Phase B ‘
Notes / Site Sketch: ProjectNo:  20132A-M1 Task:
Location: Higthsle:ﬁS'HofSouﬂvAvaandQSfedEotCamlDr. '
Logged by: N. Langley Dals: May 5, 2005
. . |Driling Company: Woodward Drilling Company
Drifler: Van Helper(s): Jesse and Jeremy i
Dril Rig Type: Wobile BK-81 - wire fine Hammer Type: 140 1b
Method: inch Hollow Stem Auger (HSA); 2-inch Spiit Spoon (" $5)
Backfit: 2" Nonitoring Welt Borng Depth: 46 feet
Site Elevation: 125 feet MSL Daum: TID Boring Location Map
Ground Water Information
Date:]  5/5/2002
Time:} 10:00 AM
Depih: 370
E § - §§ g Saple o ; i g g Soil | Rock Descriptions
5 Fo | -onome
=l 3 R Wferssnd £ 8 1 iscs symbot So Name; Patil Stzes (%), Munsel ol Moistre; ety o Consistency
§ 2 ’ ~ Plasticty, Cther Observations
HSA ] FILL (5P) Fine SAN Field Esimate: 5% medium sand, fine sang,
) 1 25% very fine sand, 10% fines); dark yellowish brown (1 OYR,4/4);
] damp; loose; non-plastic
2
—-3 j |
4] T GM  Silty Fine =id Esimate; 5% medium sand, 60% fine sand,
Lu 25% very fine sand, 10% fines); clive yellow (2.5Y 6/8);
\L 5| pud damp; loose; non-plastic
2' SS ) 0 ]
10 \L 3 PB 2-1 8
3
HSA 7
i Color change: Light Olive Brown (2.5Y 5/3) : '
8 HIEH
| 9] j-j'-*;?“'""""“"'""‘“‘f '''''''''''''''''''
i L Fine SAND (Field Estimate: 60% fine sand, 30% very fine sand, l
10 B 10% fines); fight olive brown (2.5Y 5/3); damp; medium
{rsst 0 dense; non-plastic
2 \L 3| PB22 1 l
1
HSA 12
13]
~ 1]
_ 15 | 7
rss i o ‘ 7/#7] sc ClayeyFine SAND (Field Estimate: 60% fine sand, 20% very fine
. 40 ‘L 1 16 7] sand, 20%fines); oive (5Y 4/4); wet; medium dense; l
PB 2-3 ] ; medium plastic
HSA 17 ,
\/ 18 | l




I [MR HOLDREGE $kuL "~ exrLoMory e B-2

CORSORTING ENGINEENS » GEOLOGISTS BORlNGLOG Page 2 of 3

I . Profect Name: TID High Line Canal - Phase B

| Notes/ Site Sketoh: ' ProjectNo:  20132A-01 Task
L ocation: mUne.Clnakﬁs'NolSouﬂlAveand%MEofCanalDr.
Loggedby: N, Langley Date:  May 5, 2005
Drifing Company: Woodward Drifiing Company
Drifler: . Van Hdw(s):Jasseandeomy .
Dri#tRig Type:  Moblle BK-81 - wire line Hammer Type: 140 Ib

: mnHolowShmAwerﬂiSA);Z-hehSpﬁSpoon(Z'SS}

Backfil: 2" Monitoring Well Bosing Depth: 46 feet
Siie Elevation: W——‘mmaMMnm
Ground Water lnformation

Date:}  5/5/2002
Time:]  10:00 AM
Depth: 370

Simple No,
*= Sutmitied for §
Latorakory Tastiog

Soll / Rock Descriptions

2
:
g
£
i
!
g
§
!
!

Plastictty; Other Observations -
SM  Poorly Graded Fine with Siit (Fiel imate; ne sand,
45% very fine sand, 20% fines); reddish yellow (7.5YR 6/8); damp,

very dense; non-plastic

w42 | oz
.41

3

' Sarplar Typa or
Diiling bethod
o o c}&nwhm:;vmm

Color change: light olive brown (2.5Y 5/4)

SP  Poorly Graded Fine SAND (Field Estimate: 60% fine sand, 3
10% very fine sand, 10% fines); it brownish grey (2.5v 6/2); wet;
very dense; non-plastic; with sift

6 2-5-1

o

1261 P Poorly Graded SAND, {Field Estimate: 40% medium sand,40% fina

sand,10% very fine sand, 10% fines); light brownish grey
(10YR 6/2) damp, very dense, non-plastic

c—--—-—-—---—-—u—-—--—-—--—-—--—--—-—--—--

Clayey SILT with Sand; (Field Estimate; 15% fine sand, 10% very fine
v sand, 75% fines); wet; light brownish grey (10YR 6/2);
288 | 5 2-7-2 medium dense; medium plastic
J YV is | o
HSA

Sity Fine SAND, (Field Estimate: 60% fine sand, 35% very ine san,
15% fines), saturated, medium ofive brown (2.5Y 414)

dense, non-plastic




'HOLDREGE &GLL

CONSULTIRG ENGINEERS » GEOLAGEITS

Notes / Site Sketch:

EXPLORARY Y B-2%

BORING LOG Page 3o 3

TiD High Line Canal - Phase B

20132A-01 Task:
High Line Canal: 65' N of South Ave and 95 feet E of Canai Dr.
N. Langley Date: May 5, 2005

Woodward Drifling Company

Van Heiper(s): Jesse and Jeremy
Mobile BK-81 - wire line Hammer Type: 1401h
8-inch Hollow Stem Auger (HSA); 2-inch Split Spoon (2" S5}
2" Monitoring Wali Boring Depth: 46 feet
125 feot MSL Datum: TID Boring Location Map

Froject Name:
Project No.:
Location:

Logged by:
Drifling Company:
Driler:

Dill Rig Type:
Method:

Bacidill:

Site Elovation:

il

Ground Water information

Date:;  S/A/2002

Time:: 10,00 AM

Depth:f 370

Pockst Penetrometer
(ishh

Sample No.

) *a Submitind for §
Leboraéory Tasthg

Hammer Blow Court
Nz}
Drribing Method

Sompla Imerval

Graphic Log

Soll/ Rock Descriptions

USCS Symbol; Soll Name; Particle Stzes (%), Munse! Color; Moisture; Density or Cansistency;
Plasticity; Other Observations

M| Sampler Typeor

&

No o —afoample Racovery infg-

282
PB2-8

8
-

x
b

PB2-9
281

e lo | o o |=

<o

il M . Silty Fine SAND, (Field Estmate: 60% fine sand, 35% very fine sand,

15% fines}, olive brown (2.5Y 4/4) ; saturated, medium
dense, non-plastic

CH Silty CLAY, greenish grey {T0BG 4/1); moist; hard; medium io
highly plastic

Bottom of Hole at 46 feet.




HOLDREc.EﬁULL exrLoMrory "o B-3

T _ " |Project Name: TID High LheCaha_l-Pllm B

CONSOLTING ENGINEENT + cFoe0sTsTs BORING LOG Page 1075
Notes / Sfte Sketch: ProjectNo:  20132A01 Task:
Location: mgnuucm-rs'swsmm,o.zuﬁormekmm
Loggedby: . Langley Date:  May$, 2005
Contr:  Woodward riing Compary
Driflerr Van Helper(s) Jesse and Jeramy
DAlR Type:  Woble BIC1 - wirs line Harmmer Type: 146 1
Method: mmsummwm;zmsn&smnp'w
Backl 2" Nonitoring Wl Boring Depth:  99.5 foet
Siie Elevation: 765 ieet ML Datum: TID Boring Location Map ]
Ground Watsr Information
. Tme:f 120PM 1:50PM
Depth:] 81 780
; Sarpie o ; i g g Soil/ Rock Descriptions
Tl somtwe | : . _
Sty _ ¥ i UscsSyM.SoiNann;PalﬁdaSizss(%).mmﬁComMoumm' ; Density or Consistency;
e g z Plasticity; Other Observations
1 = : FiLL (SM) Si D with Gravel, brown; damp, medium e, non-plastic
_ — TN 's'a"n&y'§I[1";'(ﬁ?ld'Es_ﬁﬁ:aTe:'iﬁ‘)€ fine gravel, 10% mediam sand,” "
2] B d 20 percent fine sand, 20% very fine sand, 40% fines);
] HER dark yeilowish brown (10YR 4/4); damp, medium dense
3 1) slightly plastic; partially cemented: trace fine gravel;
4' : ::
_ 5 {i
0 1
2 PB3-1 6 ; ¥
8] :
9] :
107 o " i T e e e e L
0 :1i{ SM  Silty SAND, (Field Estimate, 15% medium sang 30% fine sand
3 PB3-2- 1 Mk 20% very fine sand, 35% fines); dark yeliowish brown
5 324 _ MeK (10YR 4/6); damp, very dense, slightly plastic; trace clay;
HSA 12 HEE : _
13]
14|
15
rss | o ‘
35 \L 2 1 Sitty Fine SAND; (Field Estimate: 30% fine sand, 40% very fine sand,
4 PR3 30% fines); dark yefiowish brown (10YR 4/5);
HSA 17 damp, denss, slightly plastic;
18]
19]




- a ) Boring. - o
ma HOLDREGE & @ULL EXPLORAYBRY o B~3]
CONSULIIRG ENGINCERS + GEOLOGISTS BORING LOG Page 2of 5
ProjectName:  TID High Line Canal - Phasa B
Notes / Site Sketch: ProjectNo.:  20132A-01 Task |
Location: High Line Canal- ~75' § of East Ave, 0.2 mi E of Hickman
Logged by: N. Langley Date:  May 6, 2005 '
Drifing Confr..  Woodward Drilling Company :
Drier. Van Hetper(s): Jesse and Jeremy
Drif Rig Type:  Mobile BK-81 - wire fine Hammer Type: 140 b
Mathod: 8-Inch Hollow Stem Auger (HSA); 2-inch Spiit Spoon (2 §5)
Bacidil 2" Monitoring Well Boring Depth: 915 feet
Site Elevation: 165 feat MSL Datum:_TID Boring Location Map
Ground Watar Information
_ Date:|  506/2005 5/6/2005 |
Time: 120PM 1:50 PM
Dept:} 810 780 _
HETRE -
Sampie No.
Eﬁ §§ éi gf - N § 5 g Soil / Rock Descriptions h
§ E gi Lorstey Ttog g § USCS Symbot; Soil Name; Particie Sizes (%), Munsel Color; Moisture; Densily or Consistency;
. o E Plasticity; Other Observations
rssi o i SM  Silty Fine SAND {Field Estimate: 50% fine sand, 25% very fine sand,
4 3 PB3-4 2 15% fines) dark yellowish brown {10YR 4/6);
v 45 341 i damp, dense; non-plastic
HSA 2 -
2]
24 '
W 1R B~ T T T T
258 PB35 SP  Poorly Graded SAND; (Field Estimate: 25% medium sand 35% fine
50/5 *35-1 % sand, 30% very fine sand, 10% fines); yellowish brown (10YR 5/6); l
v " damp, very dense, non-plastic ‘
HSA 7 .
28] '
= |
v 30| Moist
res it 3 PB3-6 )
sus| V.| s 361 3 I
HSA
32
33| I
g i
v 35- i
88 0
% 3 P37 1715 Medium dense l
v 5 371
HSA 37
] " Possibe prced e |
. |
v 407




Plasticity; Other Observations

: USCSSmnbotSoiNane;Pmsms(%medCohnMom:Dehsm«Cmis&my;

- r _ Boring :
:HOLDREGE.KULL expLoffrory o - B-3
o CONSNLTING LNGINGERS - 6€01001EFY BORING LOG Page5 of 5
= ProjectName:  TiD High Line Canal - Phase 8
Notes / Site Sketch: ProjectNo:  20132A-01 Task:
: Location: High Line Canal ~75'S of East Ave, 0.2 mi E of Hickman
loggedby. N, Langley Date:  May 8, 2005
Driling Contr.: Woodward Drilling Company
Drillar; Yan Helperfs): Josse and Jeramy
Drid Rig Type: ~ Mobile BK-81 - wire ine Hamner Type: 140 Ib
[Method: &mmmmmﬂxmmmnws&
Backi: 2" Monitoring Well Boring Depth: ~ 91.5 foet
Site Elevation:  165Toet MSL Datum: TID Boring Location Map
Ground Water Information
Date:] 562005 5/6/2005
Time:} 120 PM 1:50PM
Depth:] a1 780
£ Soil  Rock Descriptions

CL™ Sty CLAY; olfve brown (25 y 5/4); moist, hard;
medium plastic; trace very fine sand, Water @ 1:20

SP Fine SAND; | ate: 5% medium sand, fine san
35% very fine sand, 10% fines); olive brown (2.5Y 413);
saturated; very dense; slightly to non-plastic;

Bottom of Hole at 91.5 fest.




_ ‘ ' ' - Borin '
[BIq HOLDREGE sBuLL EXPLORAWBRY No.. B-4!
COENSULTENG ENGINERRS » GEOLOGESTS . BORlNG LOG P
age 1 of 3
ProjectName:  TID High Line Canal - Phase B e
Notss / Site Sketch: ProjectNo:  20132A01 Task:
: ' Location: Turlock Main Canal: West Bank - 1.25 mi SE of Keyes Road
Loggedby: M. Langiey Date: May 5, 2005
Driling Contr: ~ Woodward Driling Company !

Drifler: Van Helper{s): Jesse and Joromy ‘
Dril Rig Type: ~ Mobile BK-81 - wire line Hammer Type: 140 Ib ‘
Method: 8-inch Hollow Stem Auger (HSA); 2-inch Split Spoon (2" §S) -

Bacidi; 2" Nonitoring Well Boring Depth:  41.5 feet
Sie Elovation: 130 feet MSL. Datumy; TID Boring Location Map '
Ground Water Information

Time:] 12:48PM : '
Dept:; 310 -
EE §c i] ?ﬁ - i g g Soil/ Rock Descriptions
& gl ..
5 E?' ii mr.i; 3 3 E U&swmnmmm%mmmmmmwm' or Consistency;
HSA 1T & FiLL (GM) Sandy Gravel ~2°
1 . (SC) Clayey SAND; (Field Estimats: 25% medium sand, 30% ﬂne
_ sand, 20% very fine sand, 25% fines); brown (7.5 YR; 4/4);
2 moist, loose; medium plastic
3]
i 353 SM  Sitty SAND with Fine Gravel; (Field Estimate: 20% fine gravel, -
A4 5 18% medium sand, 30% fine sand 15% very fine sand,
503 | 2285 | 3 1 20% fines); brown (7.5 YR 4/4); damp very dense, slightly plastic
HSA __ 6] .
7]
4
o
A\ 4 10
2581 0 12 8P Poorly Graded Fine SAND: (Field Estimate: 45% fine sand, 45% very
50 \L 3 PB4-1 1" A fine sand, 10% fines), light olive brown {2.5Y 5/4); damp, very dense;
45 4-2-1 i A non-plastic
HSA 12
13}
1] ;
" :| SP Poorly Graded Fine SAND (Field Estimate: 60% fine sand, 30% very

fine sand, 10% fines); light brownish grey (2.5Y 6/2); damp, dense,

PB4-3 16 non plastic; trace siit - '

Wi
a
]




1| mgHotorece@xuit expLOMroRY e B4
1 tll!ilnlstn;ueu-sunflsrs BOR’NG LOG . Pagezof3
I Project Name: 71D High Line Canal - Phasa B
W | Notes /Sie Skelch: ProjectNo.. 20122401 Task
: : Location: Turlock Main Canal: West Bank - 1.25 mi SE of Keyes Road
.: loggedby. M. Langley Date:  May 5, 2005
i Driling Confr.: Woodward Drilling Company
Driflar: Van Helper(s): Jesse and Jeremy
; D Rig fype:  Mobile BK-81 - wire line Hammer Type: 140 ib
I Method: S-inch Hollow Stem Auger (HSA); 2-Inch Spiit Spoon (2° S§)
Backii: 2" Monitoring Well Boring Depth: 415 feet
) Site Elevation: 130 fest MSL Dafum:” TID Boring Location Map
' Ground Water Information
L Date:|  5/5/2005
Time:| 1248 PM
: Depth: 0
f §§. §§ g Sarrple No. $ i g 5 Soil  Rock Descriptions
{ &2 7
2 i 3 USCS Symbol; Sof Neme; Perice Sizes (%), Mursel Colo; Molshre; Densty or Consisisnoy
E gi i fes E i Plasficlty; Other Observations :
255 | 05 ' e i SP  Fine SAND (Field Estimate: 60% fine sand, 30% very fine sand, -
8 \L 1 PB44 | 10% fines}); yellowish brown (10YR 4/6), with reddish brown
45 4-4-1 - damp; dense; non plastic :
HSA 2
2]
2] ' _
SP  Poorly Graded Fine SAND (Field Estimate: 65% fine sand, 30% very
% fine sand, 5% fines}; light olive brown (2.5YR 5/3); demp; very
58| 3 PB4.5 ' dense; non-plastic; o :
505 { ¥ | 5 %451 %
HSA ]
]
"
2]
v 3]
: . 288 PB4§
teatt| V. 462 3t
] HSA 461 I Groundwater encountered
32
_3]
I Vv 3] .
soi | 8s | 45 474 _&
HSA 3% | .
]
_®]
3
\ 407
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HOLDREGE s@ULL exrLor MRy No. DB-4 !
CONSULTING ENGINEERS « GEOLOSISTS BORING LOG "
- age 3 of 3
ProjectName: _ TID High Line Canal - Phase B I 4
Notas / Site Sketch: ject No.: 12741 Task:
Location: Turlock Main Canal: West Bank - 1.25 mi SE of Keyes Road
Logged by: N. Langiey Daie:  May 5, 2005

Drifing Confr.: ~ Woodwand Drilling Company

Drilles: Van Helpers) Jesse and Jeremy
Drill Rig Type: ~ Mobife BK-81 - wire fine Hammer Type: 140 1 ‘
Mefhod: ~ Binch Hollow Stem Auger (HSA); 2-Inch Split Spoon (2* S§)

Backfit: 2" Noritoring Wel! Boring Depth: ~ 41.5 feet
Site Elevation: 130 feet MSL Datum: TID Boring Location Map
Ground Water Information :

Date:;] 5512005

Time:{ 12:48 PM
Depth: 310
g §£ i E -] Soil/ Rock Descriptions
£ 31 % Tl oL
i gz §§ i mmr;m umw;wuammm%mmmmmmmwcomm
z \ﬁs SP Fine SAND; (Field Esu’mate:'ﬁ"ﬂ fine Sand, 35% very fine sand,
50/5 5 PB4-8 41 10% fines); light clive brown (2.5YR 5/3); wet, very dense,
v | g non-plastic, micaceous;

Bottom of Hole at 41.5 fect,




I Notes / Site Skedch;

| I Borin
| EHOLDREGE BKuLL ExPLOMMoRY o.  B-5
j COMSURTING ENGINEERS « GEOLOEIITS BORING LOG
: Page 1 of 5
Project Name:  TID High Line Canal-Phass §
Project No.: 20132A.01 Task:
Location: Tuﬂockﬂ:h;Cana!:m'WofHkhqanRoad,o.SuﬁSofsmst
Loggedby: . Langiey Date:_ May 10, 2003
Drifing Contr.: Woodmrdﬂr!ﬁngt:ompany
Driller: Amador Helper(s): Frank and Jefi

Dl Rig Type:  ‘Mobie B-81 HGX Hammer Type: 140 I

Method: MHGMMAMW);ZMWSMH(?SS)
Backiit: 2" Monitoring Well Boring Depth: 91,5 faet
———

Sits Elevafion: 160 feet MSL. Datumc TiD Boring Location Map

Ground Water Information
Date:] 5102005
Time:}  12:54PM
Degih:j 774
% ' _ _
;g 5 Sarvple No. $ 5 § Soil / Rock Descriptions
ol QY.
] Labormay Tosig UscswsaNam;Pamasm{%).mmdcm;m@;mwcmstem
HSA 1 & FILL  {SM) Sitty SAND with Gravel; (Field Estimat; 10% round gravel, 15%
' 1} medium sand, 40% fine sand; 20% very fine sand; 15% fines);
] of- - — 20 elowish brown (10YR 4y da: oose, non-pias; rce e sand.
2 ' ‘
- Silty SAND with Gravel; {Field Estimate: 10% fine to medium gravel, 20%
3 medium sand, 40% fine sand: 20% very fine sand; 10% fines);
i K dark yellowish brown (10YR 4/4) damp; loose, non-plastic;
4 : :
\ 5]
8s 3 ::: ::: ::
‘L 8 §44 | _ 6D e ]
% | Pess _ / B
HSA 7 4 ML CIayeySlLT:(FleldEsﬂmate:S%ﬁnesand,mvefyﬁnesmd.
I QO%ﬁnee);ﬁghtbmwnlshgfey(ZWSIZ):moist;vefysﬁﬁ:non-plasﬁc;
8 V]
o] = ep SAND: (Feld Esimate: 35% medium sand, 30% fne sand, 25% very fne
_ sand, 10% fines}; light brownish grey (25Y 6/2); moist; medium denss;
10 non-plastic
SS | 3
| \L 4 PB5-2 1
6 5-2-1 B
HSA 12
13]
14 ]
5] -'-'—"—"—-‘ -------------------------
SS | 2 PB5-3 . sc awmn;FwM%%Mmm,zo%ﬁnesmd,
\L 6 532 16 20% very fine gand, 35% fines}: olive brown (25Y 4/4): moist:
] §34 j mediurm dense; slight io medium plasfic;
HSA 17
18]
Sty SAND; (ﬁeldEsﬁmaﬂe:SO%mdiwnsmd. 25% fine sand, 20% very
19 fine sand, 5% fines); yellowish brown (10YR 4/6): moist; medium dense;
I non-plastic; reddish brown streaks
) 2 .




CONSULTING ERGINGEAS » GEOL0GISTS BORING LOG

HOLDREGE s@ULL exeLorAlky i B

Page20of 5

ProjectName:  TID High Line Canal - Phase B

Notes / Site Sketch: Project No.: 20132801 Task:
Location; Turfock Main Canal: 161’ W of Hickman Road, 0.5 mi S of 6th St
Logged by: N. Langley Date: May 10, 2005
Drifing Contr:  Woodward Drilling Company ’
Dritler. Amador Helper(s). Frank and Joft
Dril Rig Type: ~ Mobile 8-61 HGX Hammer Type: 140 Ib ‘
Method: 8-inch Hollow Stem Auger (HSA); 2-inch Spiit Spoon (2" SS)
Backii: z llonibﬂ Well Bering Depth:  91.5 feet
Site Elevation; 160 feet MSL Datum: TID Boring Location Map

Ground Water Information -

i

Date:]  5/10/2005
| Time!l 1254PM
Dept:] 774
g § §§ ‘? Sanglo o i E 5 Soil f Rock Descriptions
5 " .
ig Eg gi i Latortoy Tt § £ 3 § USCS Symbol; Sof Name; Partie Stzes (), Marsel Colo; Mosture; Density or Consistency;
Plasticity; Other Observations
7S5 3 T] SP Sty SAND; {Field Estimate: 50% medium sand, 25% fine sand, 20% very
5 PR54 fine sand, 5% fines); yellowish brown (10YR 4/6); moist; medium dense;
25 v 5 54-1 non-plastic; reddish brown sireaks
HSA
v
rss | 6 FB5
2 \L 6 552
6 5.5
HSA
v
>sS | 5 PB5-6
2 6 582
v |55 561
HSA
v Yeflowish brown-grey, (10YR 6/2); {no staining). Dense
rss 4 PR5-7




| HOLDREGE‘(ULL expLoMMory s B
N CONSUETENG ENCINCERS - Grot0eIsTs BORING LOG ) Page 3 of 5
. - ProjectName: 71D High Line Canal- Phase §
Notes / Sita Sketch: " ProjectNo: 2013247 ' Task
L.ocafion: Tudocklamcmiﬂ'?lofubhmuRoad,ﬂ.SnﬂSof%St
Loggedby:  W.Langky Date:  May 10, 2005
Driling Confr.; Woodward Driiling Company
Dritler: . Amador Helpars): Frank and Joff
DritRig Type:  Wobile B.61 HEX Hammer Type: 140 1o
Method: mmmmm&xzmmwnwss)
Backit: 2" Monitoring Well Boring Depltt  91.5 fest
Site Elevaton:  To0foetMsL —_Dattme:_TID Boring Location Map
Ground Water Information
Date:! 51002005
Time:}  12:54 PM
Depth; e
]
Ei §§ i} E surpo o, g i E g Soil / Rock Descriptions
Tl e sumbiir } ‘
. Labormboy _ USCSWMS&NMP&M%NLWMMMOMMWCM@,
. 88T 2T %5:| SW - GAND; (Fieid Estmats: 5% coarss sand, 45% medium sand, 5% fne sand,
' 100 \L 6 PE5.8 # 20% very fine sand, 5% fines) yellowish brown (10YR 544 moist
. ) 6 581 . ::: ::: ::: very danse; non-p!asﬁc; ’
HSA 4 Ly
)-- 43- H
JA K
E © 4/ R e
rss | 3 PBS9 /] CL Sandy CLAY; (Field Estimate: 10% very fine sand, 90% fines)
2% J/ 8 *5.92 46 /1 Hght brownish grey (10YR 6:2); damp; soft to medium st medium plastic:
' 6 *5.9.1 | 41 few layered organics; with silt
HSA &
] 7/
497 /N
- rss | 0 Sty Fine SAND; (Field Estimate: 40% fine sand, 45% very fine sand,
63 \L 5 PB10-1 51 sid 15%fines); pale yellow (5Y 7/3); damp; dense; pon-plasiic
: ‘ 8 510-1 4 KA Seams of olive fine sandy clay
HSA 52 G
i | 5]
| 5]
- . ]
rss | 1 — 9 M. Fine Sandy SILT, (Fleld Esémate 15% fine sand, 20% very fine sand,
31 l 8 5112 5 85'% fines); olive (5Y 5/3); damp; medium dense; slight to medium
8 5411 | plasiic;
. HSA 5
58
: 591
; 607




o ' Boring .
HoLDREGE s@ULL expLordliky o B !
CONSULTING CAGINEERS + GEOLOGLSTS BORING LOG ‘ Pagedofs .
ProjectName:  TID High Line Canal - Phase 8
Noles / Sile Sketch: Project No.: 20132A-01 Task:
Location; Turlock Main Canal: 161' W of Hickman Road, 0.5 mi S of 6th St
Logged by: N. Langley Date:  May 10, 2005
Driling Cont.:  Woodward Drifling Company
Driller: Amador Helper(s): Frank and Joff
IDrﬁRig'i'ype: Mobile B-61 HGX Hamemer Type: 140 Ib
Method:  8inch Hoflow Stem Auger (HSA); 2-Inch Split Spoon (2* $8)
Backfit Tﬂonno_ﬂgwm Boring Depth: ~ 91.5 feet
Site Elevation: 160 feet MSL Datum: TID Boring Location Map
Ground Water Information L
Dale:{  5M02005
Time:] 1254PM
Depth: iZ3
EE N
gg 55 éi E? .’sm-mu § E E § Soil  Rock Descriptions
gi Laboralory Tasling g USCS Symbol; Soll Name; Particle Sizes (%), Munse! Color; Moisture; Densily or Consistency; -
§ : E 2 Phsﬁcﬂy;OherObsmaﬁt_:_ns
r8s 1 PB5-12 L2} SP  Fine SAND; ( Field Estimate: 45% fine sand, 45% very fine sand, 10% low
3 6 5122 61 plastic fines); light grey (2.5Y 7/2); damp; medium dense; non-plastic;
v 6 5121 i
HSA 62
8]
"
65"
56"
o
6
= I
v 707 T T T T T T T T T T e e e ‘-
235 2 PB5-13 SP  SAND; (Field Estimate: 25% medium sand, 45% fine sand, 25% very fine
15 \L 45 5132 i sand, 5% fines); pale olive (5Y 6/3); damp; medium dense; I
5 5134 | non-plastic
HSA 72 .
il
| ] i
114 Wiz . waeans
B8] Vi L/ \
1ViV |
i i
v 7 ORT -




@R HOLDREGE @kuLL expLofory Y

COUSHULTING ENGINEESRS cBEQLOGIITS BORING LOG

Page § of 5

. '  |Project Name: TID High Line Canal - Phase B
Notes / Site Skeich: Project No.: 12701 Task
; Location: TuMlahCand:-fﬂ'WoinckmanRoad,ﬂ-SllﬁSofﬁﬂl&

l , Loggedby: N Langley Oate; - May 10, 2005

{Dritling Contr.: Woodward Drifling Company

Drifler: Amador Helper(s): Frank and Jeff

Drif Rig Type: ~ Mobile B-61 HGX - Hammer Type: 140 Ib
Method: $-inch Hoflow Stem Auger (HSA); Z-inch Split Spoon (- 86}
E : : Backfit: 2" Bonktoring Well Boring Depth: 91,5 feet
) [ Site Elevation: 760 fest MSL Daturm. TID Boring Location Map

Ground Water information

Date:l 51072005
Time:} 1254PM
Depth; i3

Soil/ Rock Descriptions

USCS Symbol; Soil Name; Paricks Sizes (%), Munsel Colo; Moisture; Density or Consistency;
Plasticity; Other Observations

SW  SAND; (Field Estimate: 10% coarse sand, 40% medium sand, 30% fine $and,
10% very fine sand, 10% fines); olive (5Y 5/3); saturated; loose;
non-plastic;

e s

¥
=X

e By e e — T 0 X
e A I s T et g T e T TP T ITER
¥ Ead :"'&E'-‘?;-L e Tl B e ST e ed ] ey PR

15 PB5-15a il

5-15-1

ke
35 PB5-15 I
%

¢ N e
-8t

Bottom of hole at 91,5 feet




[WEq HOLDRECE & .

CONSBETING ERGINEERS « SEOLOGHSES

EXPLORATENY s B-6

BORING LOG

Page 1 of 7

Noles / Site Sketch:

ProjectName:  TID High Line Canal - Phase B

ProjectNo. 20132401 Task:

Location: South of Miekle Road farminus

Loggedby: N, Langley Date:  May 11, 2005

Lriting Conlr.:  Woodward Drilling Company

Driler; Amador Helper(s}: Frank and Jeff

Drill Rig Type:
Method:

Mobile B-61 HGX Harmmer Type: 140h
8-inch Hollow Stem Auger {HSA); 2-inch Spli Spoon (2° 53)

Backfi:
Site Elevation:

2" Monltoring Wel! Boring Dept: 1275 fest
175 foot MSL

Datum:_TID Boring Location Map

Ground Water Information

Date:;  5M1/2005 51172005 S11U2005

Timetp  302PM 312PM 5:15PM

Depti:} 1180 7.7 145

Loaborakwy Tasting

o]

Hammar Blow Cound
Ly}
Typeor
Mathod

£
Sample do. i
ég sime | ¥ i 5

Craphic Log

Soli I Rock Descriptions

{/SCS Symbol; SoﬂNane;PaﬂdeShes(%),mmselcoh'-MdsmmDensltyorCmslsmnq
PiasﬁcierherObservaﬁms

[\~

PB8&-1 6
61-1

PB6-2 11
6-2-1

LIRS

—t

PB&-3
832 16
&31

o ®n

FILL (SM} Silty SAND {Fieki Estimate: 10% round gravel, 15% coarse
sand, 36% medium sand, 30% fine sand, 10% fines); dark yellowish brown
(10YR 4/4); damp; loose; non-plastic; gravel; shells and shell fragments

SM Sty SAND, frace clay, (Field Estimate: 15% medium sand, 40% fine Sang.
20% very fine sand, 26% fines); dark yellowish brown (10YR 4/4);
damp o moist; loose; siightly plasiic

SC  Clayey Fine SAND, (Field Estimate: 35% fine sand, 30% very fine sand,
35% fines); dark yellowish brown (10YR 4/4); damp; loosa; moist to wet;
medium dense; medium plastic

SM  Silty Fine SAND (Field Estimate: 10% medium sand, 35% fine sand, 20% very
fine sand, 35% fines); damp; medium dense; slight to medium
plastic; strong brown (7.5YR 4/6); (partially cemented)




( HO-LDREC.EiULL expLorMbRY . B-6

CONSULTING ENGINEERE - 6200067573 BORING LOG Page 2 of 7

_ - Project Name:  TID High Line Ganal - Phase B
Notes / Site Sketch: ProjectNo:  20132A01 Taskc
: Location: South of Miekle Road terminus

l | [Longedby: T Cangiey Datz:  Way 11, 2008

Delling Contr Woodward Driling Company

Drier Amador Helper(s}: Frank and Jeff

Dril Rig Type:  Wobile B-61 HGX Hammer Type: 1401b

Method: Sinch Hollow Stem Auger (HSA); 2-nch Spilt Spoon (2° 55)

Ske Elevaion: 175 feet MSL Datum: TID Boring Location Map
Ground Water Information

_ Dala] SA1005 | SAU005 | 5192005

Time:t  3:02PM 312PM §:15PM

Depth:y 11800 77 1145
'§§ ;; E- Sangle o g - g g Soll/ Rock Descriptions
= . :
g gg } Whurmesiod g 3 i uscswsammmsmmmwmmm:mummm
Plasticity; Other Observalions
S5 1 3 PBE4 (7 SC cnayeyw*o(rmuEsﬁmateA:S%mewmmao%ﬁnesam‘.-35%'vene
40 l 6 642 fine sard, 30% fines) liht beownish grey (10YR 6/2); moist, meclum dense;
6 641 medium plastic;
HSA
{ ¥ | T T e e e e ]
rss| 2 PB&5 Sitty SAND, (Field Estimate: 5% medium sand, 10% fine sand,
2% 6 '6-5-2 45% very fine sand, 40% fines); ight yellowish brown (10YR 6/4); damp:
v 6 6-5-1 medium dense; medium plastic; with clay '
HSA _

Sity Fine SAND, (Fieid Estimate: 10% medium sand, 35% fine sand, 30% very
fine sand, 25% fines), dark yellow brown (10YR4/8); damp; medium dense;
non to sightly plastic;

SC  Clayey SAND, (Field Estimate: 10% coarse sand, 35% medium sand, 15%
* fine sand, 10% veqﬁmesam.m#'mes);darkyeﬂowbmmnm#s}:

67-2 moist; dense; medium plastic

6 &7

(=]

<
sde fe le fo to e fo fe Je e fs s fo fu [o e fo |s -




ML Clayey SILT, (Fieki Estimats: 10% very fine sand, 90% fines);
light olive brown (2.5Y 5/3); damp, medium stiff, medium plastic;

8l lgl lgl Ql gI Ig:l lgl lal l%l lg Igi l

Bori I
HOLDREGE&.JLL expLoRATRY N B-6 ]
CONSULFIONG ENGINEERS » GEOLOG)STS BORINGLOG
Page 3of 7 -
" IProjectName:  TID High Line Canal - Phase B
Notes / Site Sketch: ProjectNo;  20132A01 Task
: Location: South of Miekle Road terminus —
Loggedby: N, Llangley Date: May 11, 2005 '
iomﬁng Contr:  Woodward Drifling Company -
Driller: Amador Helper(s}: Frank and Jeff
DrliRig Type:  Mobile B-61 HGX Hammer Type: 140 b l
Method: B-inch Hollow Stem Auger (HSA); 2-inch Spiit Spoon (2 §3) ,
Backil: 7 Wonitoring Wiell Boring Depth: _ 127.6 feat
Site Elevation:  175fest MSL “Datum;_TID Boring Location Map
Dae] 112005 | 51172005 | SA112008
Time:|  3:02PM T12PM 515 FM
Depth:] 1180 7z THE I
E i il 3 Sanie o ' i g P Soil / Rock Descriptions |
% Jol o |
3 E §§ Loty Tt g 3 E USCS Symisol; Sol Name; Particts Sizes (%), Munsel Color; Moisture; Density or Conslstency; l
_ E _ Plasﬂdty:omerObieWaﬂons
7SS 7#/| SC_Clayey SAND; dark yellowish brown (T0YR 46); moist, dense, non-plasic;
41 6-8-2 41 41
\L 881 j /{/1 SC  Sandy CLAY, (Field Estimate: 10% fine sand, 10% very fine sand, 80% l
HSA 42 £ fines); light olive brown (2.5Y 5/3); moist; dense, medium to
J §: highly plastic
43 :-. l
4]
457 l
P £, '
l 4 7/
HSA 4] I
PBS-8b 4] i I
18] 7/
7ss | 2 PBES 2] P Fino SAND, (Fel Estimate: 20% medium sand, 50% fine sand, 25% very I
15 \L 5 632 L fine sand, 5% fines), ofive brown (25Y 4/4); damp; medium dense; non-plastic
.. 6 6-9-1 :::
HSA H ::.
e e e e e I




) " S ‘ Boring -
1 [MH HOLDREGE MkuLL expLorMBRy Y. B-6
_ CONSULILNS ERGINEERS - GEAL0RIITS BORING LOG b
) _ . age 4 of 7
= e Project Name:  TiD High Line Canal - Phiage B D
l Notes / Site Sketch: ProjectNo: 20132401 - Task:
: Location: South of Miskle Road terminus
Logged by: N. Langlay Date:  May 11, 2005
l Dxiling Contr.: WoodrardDrilllngCompany'
Dritler; Amador Helper{s): Frank and Joff
. D¥ifRig Type:  Mobiie B-61 HGX : Hamener Type: 140 ib

Method: &inch Hoflow Stem Augar (HSA); Zinch Spiit Spoon (2" §5)
Backfit: 2" Monitoring Well - Boring Depth; "

Stoblevalon:  Ti5TeelMeL e

Date:} 811172005 5/11/2005 SH1/2008
Tine:p 302 PM 312PM 515 PM
Depth: 118.0° 172 1146

E Soll/ Rock Descriptions
' E mwsampmsmmmmmmmwumm

Plasticily; Other Observations
ML Fine Sandy CLAY, (Fleld Estimate: 10%mryfmsa1d,90%ﬁn&s);

dark yellowish brown (10YR 4/4); damp, medium stif, medium plastic;

_--—--—--—--—-—--—-—-—-u—--—--—_——.-—-—--—--—--.

4 8P wo.m&ﬁmaaMmmmmmm,mmﬁne

sand, 10% fines); light olive brown (2.5Y 5/4); damp; very dense; non-plastic;
micaceous

—-—-—--—p-—-—--—-—-—.--—.-—--—-—-—--—--—.-—-u—

ML Vety Fine Sandy SILT, kit ofve brown (2.5Y 53) damps hard; sight fo
Medim plastic; with trace clay
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[BPg HOLDREGE N m ExPLORATORY “wo BB
CONSULTING ENGINEERS « GEDLOGISTS BORING LOG ‘ Page 5 of 7
ProjectName:  TID High Line Canal - Phase B T
Notes / Site Sketch: ProjectNo:  20132A01 Task:
Location: Sotth of Miekie Road terminus .
loggedby: W, Langley Dats:  May 11, 2005
Drilling Contr:  Woodward Drilling Company
Drifler: Amador Heiper(s): Frank and Jeff
Drll Rig Type: ~ Mobile B-61 HGX Hammer Type: 140 b
Method: B-inch Hollow Stem Auger (HSA); 2-inch Spiit Spoon (2° S5)
Backfll: 2" Monitoring Well __ BoingDepth:  127.5fest
Site Elevation: 175 fest MSL Datum: TID Boring Location Map
Ground Water Information
Date:] 512005 | 54172005 | 512005
[ Time] " 3027M Z12PM 515 PM
Depth| 1180 72 1145
g § E Sonph . i g z Soll / Rock Descriptions
g ..
2 Eg Wbosesind ¥ 1 3 i USCS Symbol; Sl Name; Particle Sizes (%), Munsl Color; Moisture; Denslly or Consistancy;
g g Plasticity; Other Observations
2 2 PB6-12
55 6-12-2 ML  Very Fine Sandy SILT with traca ciay; (Fleld Estimate 5% fine sand, 25% very
5 B-12-1 fine sand, 70% fines); light ofive brown (2.5Y 5/3); damp; hard;

slight to medium plastic; trace clay

{Note: Very siow driling - repeatedly backed out to re-dril - clayey cuttings)

T N x L] |
g&—p < 2 €0l Taut

ML Very fine sandy SILT with trace clay; {Field Estimate: 5% fine sand, 30% very
/ ' fine sand, 30% very fine sand, 65% fines); dark reddish brown (SYR 4/2);
508 i 2SS | 15 PB6-13 damp; hard; slight to medium plastic;trace clay

35

Easler driflng - moist clay-sand cuttings

Hard driling again - shaft vibration but no chatier

§l 'EI |8| lse 8 |8| |gl |8I |B| 2 Isl 181 |8l I3 g gl lgl |gl |g g
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CONSULTING EmGeateas - GRELOGHSTS BOR’NG LOG
- . Page 6 of 7
: ; " [ProjectName:  TID High Line Canal - Phase 8 T
Notes / Site Sketch: ProjeciNo:  20132A-01 Task:

- Location: South of Miekle Road terminus .

Loggedby: - N_Langiey Dele: May 11,2005

Orifing Contr.: Woodward Drifling Company :

Driter Amador Heber(s): Frank and Jeff .

Dei Rig Type: ~ Mobile B-61 HGX Hammer Type: 140 1b

Mathod: mmmmtﬂwmmmww

Bakd  TWoloingWel Boigbepty 1275

Site Elevation: 175 fest MSL Datunt: TID Boring Location Map
Ground Water Information

Date:] 51172005 5112005 51112005

Time:}  3:02PM 3:12PM 515 PM

Deph:] 1180|117 % THE
14 Y 2 H 5 Soll/ Rock Descriptions
138 }E E? Wibariveriod i i i USCS Symbal; S Name; Parice Sizss (%), Munsel Cor; Mofsture: Densityor Consisiency;
Te R » (]
) E g - - z Plasticity; Other Observations
E AR PEE14 | ML Very Fine Sandy SILT; (Fikd Estimate 10% fne sand, 20% very s 52
\L 451 a4 101 | 70% fines); dark yallowish brown (10YR 414); damp; hard; sighty to
. ) ::: ::.'. :: m_m
H& 1& B
; 4] Very siowdriling - shaft st vibrating
103 o
104 |
v 105"
7ss
106
v
HSA 107
108 |
109']
- 110 _ -
520 25|  pBos ML Clayey SILT:; (Fiek! Estimate 10% fine sand, 10% very fine sand, 80% low
: 5 6-15-1 11 -

Plastic fines); brown (10YR 4/3); damp; very dense; slightly plastic; camented
fragments

Ground water measured 2t 5:15 pm.’

BEINNSNSNSS
| T —

ad s

(]

Ground water measured at 3:15 p.m.

Lira aal

Ground water measured at 302p.m.




HOLDREGE & @ULL EXPLORATORY Boivg  B.g

CONSOLTING ENSFNEELS » GIOLOGEISES BORING LOG
Page 7 of 7

ProjectName: 71D High Line Canal - Phase B T

Notes / Site Sketch: ProjectNo:  20132A01 Task:
Locafion: South of Miekle Road terminus
Loggedby: N, Langley Date: May 11, 2005
Drifing Conk.:  Woodward Drilling Company
Drifler: Amador Helpers): Frank and Jeff
Diil Rig Type:  Mobile B-61 HGX Harmemer Type: 140 Ib
Method: 8-inch Hollow Stem Auger (HSAJ; 2-inch Split Spoon (2* $§)
Backiit Z Monitoring Well Boring Deph:  127.5 fest
Site Elevation: 175 faet MSL Datur:_ TiD Boring Location Map ]

Ground Water Information
Date:;  5/11/2005 _ 511/2005 51172005
Time:p  302PM J12PM 5:15 PM

Depth:}  198.0 1.2 1145
§ g z Sample No, Soll / Rock Descriptions
z g g E E T e sutmibeir -
5 E | } Laborstry Toting USCS Symbol; Sof Name; Particle Sizes (%), Munsel Color; Moisturs; Density o Cansistency;
a Plasticity; Other Qhservations
504 3 PB6-16 SM  Silty SAND with clay; (Field Estimate: 5% coarse sand, 20% medium sand,
5 6-16-1 25% fine sand, 15% very fine sand, 35% fines); saturated with dark

greyish brown (10YR 4/2) wet-soft, dry-hard; medium plastic;
seams of damp clean sand

s o e . T M N il — — — — T— . — — — -

SM  Silly SAND with clay and grave!; (Field Estimate: 10% gravel, 10% coarse
sand, 20% medium sand, 10% fine sand, 10% very fine sand, 40% finss);

e.___é‘(__g Sampler Type or

50/6 | 2'88 | 35 PBE-17

HSA ; greyish brown (10YR 4/2); saturated; very dense; slightly to medium pastic

\ 4 "SM__Siity SAND; { Field Estimate 5% coarse sand, 16% medium sand, 30% fina
504 | 2°S5 | 35 PB6-18 sand, 20% very fine sand, 25% fines); saturated; very dense; slightly

L4 ' plastic; very dark greyish brown (10YR 4/2)

Bottom of hole at 127.5




. HOLDREC.E.KU‘LL EXPLO‘ORY e B
. CONSULTUNG tosomaEns » GEOLOGISTS BORING LOG Page1§f4
: : ProjeciNama:  TID High Line Canal- Phase B o
Notes / Site Sketch; ProjectNo:  20132A-01 Task: '
= Location: High Line Canal- 97" W of Pepper St.; 70° N of Bradbury Rd.
Logged by: N. Langley Date: ~ May 4, 2005
Drifing Company; Woodward Drilling Company
Driller: Van Helper{s): Jesse and Jeremy
DrillRig Type: ~ Mobile BK81 - wire line Hammer Type: 140 i
Method: &-inch Hollow Stem Auger (HSA); 2-nch Spiit Spoon (2* S8)
Bacidit 2" Nonktoring Wel Boring Depth: 81 fest
Site Elevation: - 145 feet MSL Datum: TD Boring Location Map |
Ground Water Information
Time:]  3:00 PM
; " Depth: 690
1} £ ' | Soil { Rock Descriptions
-1
E §c i} g Samp o i g g cripti
Ei3e }5 = ceoomman | F g § 'USCS Symbo; Soil Name; Particle Sizes (%), Munsel Color: Moisty
: : ‘ | Laborabory Teating . 3 + Soil Narme; es (%), ; Moisture; Density o
i E i Consistency; Plasticity; Other Observations
: HSA . e FILL Fine: trace silt, (Fie mate: 15% medium sand,
171 (SP) 50% fine sand, 25% very fine sand, 10% finés); dark yellowish brown
] (10YR 4/6); moist; medium dense; non-plastic;
2
)
] % SP Fine Sand, trace SIt, (Field Estmats; 15% mediom sand, 55%
4] EE fine sand, 25% very fine sand, 6% fines); dark yellowish brown
= (10YR 4/8); moist, medium dense; non-plastic;
v 5
27 | s8] 3 -
‘L 55 712 5
5 7-11
HSA 7
&
NLIN B A N
10] /] SC Clayey SAND, (Field Estimate: 5% coarse sand, 25% medium sand,
24 jrss| 2 PBE7-2 25% fine sand 20% very fine sand, 25% fines); dark yellowish brown
‘L. 5 722 11 (10YR 4/4); wet, medium dense, medium plastic -
18 7-24 i -
HSA _12
| _8
| M
15- i!:-::--_-—--'--—-_-_---_-—-—-_-—-_-_-—-\_——
rss | 1 &M Siily SAND (Field Estimate: 5% coarse sand, 30% medium sand, °
33 55 7-32 16 25% fine sand, 25% very fine sand, 15% fines), dark yellowish brown
5 734 (10YR 4/4); moist, medium dense, sightly to non-plastic
17




r Boring ;lh
[WIg HOLDREGE L ExpLoR!Lon o,  B-
CONSULTING ENGIREERS « GEQLARIITS BORING LOG Page 2 o1 4 l
ProjectName: 71D High Line Canal - Phase B
Notes / Site Sketch: ProjectNo.  20132A-01 Task:
Location: High Line Canal- 97" W of Pepper St.; 70° N of Bradbury Rd.
Logged by: N. Langley Date: May 4, 2005
Driling Company; Woodward Drifling Company B
Drifier; . Van Helper(s): Jesse and Jeramy
Drill Rig Type:  Mobile BK-81 - wire line Harmmer Type: 140 16
Method: 8-inch Hollow Stem Auger (HSA); 2-nch Split Spoon (2° SS)
Backfil: 2" Monitoring Well Boring Depth: 81 feet
Site Elevation: 145 feet MSL " Datunt: THD Boring Location Map
Ground Water Information
Date:;  5/4/2005
Time:}  3:.00PM
Depth: 69.0
] Soll / Rock Descriptions
3&_ ;g Samgle No. i g pt
£ i ! 3% Tl casitmindir §
E Eg bt B B | uscs symbol; sof Name; Patce Stes (%), Munsel Color; Moisture; Density or
i Consistency; Plasticity, Other Observations
2SS | 2 PB7-4 i 1L ,
30 55 7-4-2 21 i%/8 SP  Poorly Graded SAND; (Field Estimate: 35% medium sand,
\ 5 7-4-1 i Iy 20% fine sand, 20% very fine sand, 25% fines); yellowish brown
HSA 2 I8 d (10YR 5/4); moist, medium dense, slight to medium plastic
2] o7
] s
v 2] s,
s8] 0 LE]
31 l 2 PBTS 2% 1
5 761 - oy
HSA 27 /7
2] 47,
27 A e
v 307 i53] SP Fine SAND; (Field Estimate 10% medium sand, 40% fine sand,
rssy 2 P87-6 30% very fine sand, 20% fines); olive (5Y 5/6); moist;
k74 - 5 7-6-2 A dense, non-plastic
v |5 761 _
HSA 32
23"
AN B 5 e e |
| SC ~ Claysy Fine SAND: (Field Estimate: 15% medium dense, 30%
v 38 fine sand, 20% very fine sand, 30% fines); ofive (5Y 5/4); moist,
rssi 1 PB7-7 medium dense; mediuim plastic
30 § 772 36 ®
5
“w]
]
0]




: : . - _ | ' Boring :
| mrHoLorec®ruLL expLoffrory Y
| CONSULTING EMGINEERS » GEALAGISTS BORING LOG Page 3 of 4
ProjectName:  TID High Line Canal - Phase B
Notes / Site Sketch: ProjectNo:  20132A-09 Task
: Location: High Line Canal- 97 W of Pepper St; 70" N of Bradbury Rd,
Logged by: N. Langley Dats:  May 4, 2005
Drifling Company: Woodward Drilling Company
Driler: Van Helpexs): Jesse and Jeremy
' |DritRig Type:  ‘Mobile BK-61 - wire ine Hammer Type: 140 Ib
Method: mmmmmwz—mmmww
Bacih: 2 Monitoring Well Boring Depth: 81 feet
Site Elevation: 145 feet MSL Datum:_TID Boring Location Map |
Ground Water information .
Date:]  5/4/2005 -
Time:}  300PM
) Depth; 69.0
E: ] 25 £ e i 5 Sofl / Rock Descriptions
: § g & E . :
z Ei ﬁ‘ ® b i 3 3 USCS Symbel; Soll Name; Particle Sizes (%), Munsel Color; Moisture; Density o
g : Consistency; Plasticity; Other Observations
rssi| 1 PB78 7#/ SC  Clayey Fine SAND: (Field Estimate: 15% medium dense, 30%
51 \L 5 782 4 ST fine sand, 20% very fine sand, 30% fines); olive (5Y 5/4); moist,
5 7-8-1 ] v very dense; medium plastic
HSA 42 4
@ ot
4] 14,
] 47,
4] A 4
o]
v _ 1| ML Fine Sandy SILT; (Field Estimate: 10% fine sand, 20% very fine
48] sand, 70% fines); ofive brown (2.5Y 4/3) damp; hard; slightly piastic
- r88 3 5 791 :
50/5 | HSA 49
zss | 2 P71 ] ML Ciayey SAND; (Field Estimate 10% very fine sand,
5051 v | 5 7-10-1 51 20% very fine sand, 70% fines); dark yellowish brown (10YR 4/6);
HSA wet, hard; medium plasiic;
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HOLDREGE #KULL ExpLoFORY No. BA
CONSULTING ENGINEERS - GEOLOGISTS BORING LOG 3 Page4of44_
Project Name:  TID High Line Canai - Phase B
Notes / Site Sketch; ProjectNo..  20132A-01 Task
Location: High Line Canal- 97° W of Peppar St.; 70° N of Bradbury Rd.
Loggedby: M. Langley Date:  May 4, 2005 J
Driing Company: Woodward Drilling Company i
Drilar; Van Helper{s): Jesse and Jeremy
Dril Rig Type: ~ Mobile BK-81 - wire line Hammer Type: 140 Ib
Method: 8-inch Hollow Stem Auger (HSA); 2-nch Spiit Spoon (2” SS)
Bacidi: 2" Moniforing Well Boring Depth: 81 feet
Site Elevation: 145 feet MSL Dalum: TID Boring Location Map
Ground Water Information
Date:] 5412005
Time:; 3:00PM
7 Depth. 89.0 .
5 g Soil / Rock Descriptions
E § e ég 5—- Sample N, i g g pti
gl35: gg T omsumtedtn B 1 3 USCS Symbol; Soil Name; Particle Sizes (%), Munsel Color; Moistu  Dersi
Consistency; Plasticity; Other Observations
rss | 3 PB7-11 134 ML Very Fine Sandy SIET; (Field Estimate 10% very fme sand,
28 \L 5 744-12 61 20% very fine sand, 70% fines); nghtoﬁvebrown (25Y 5/6); wet,
5 7414 stiff; medium plastic; with clay
HSA 62
8]
64
e
]
5]
)
ol A THI-—-— e e
A Groundwater encountered at 69 feet
v 0] FroE ML Clayey SILT; light ofive brown (2.5Y 5/4); damp; hard;
80/55] 288 1 5 7421 AN A medium plastic
HSA Ll & 7
—1
<l N
747 ;;'i
751 '.
76 ]
7] .
LN I o 1 1 _
- 797 'SP SAND; (Field Estimate: 5% coarse sand, 40% medium sand,
v i 30% fine sand, 15% very fine sand, 10% fines); dark olive brown
(2.5YR 313); saturated; very dense; non-plastic
rss | 1
50 | WV | 55 B1-4-1 81 Bottom of Hole at 81 feet.




WELL DEVELOPMENT FIELD FORMS




- . ; Page: . | of l
l__K HOLDREGE & KULL %3?“ L __
CONSULTING ENGINEERS « GEOLOGISTS PN T 1
- Job No.: 201322 A 0 B ~.
. WELL DEVELOPMENT FORM - |Recorded By: %g\&.. (ﬂ:zﬁ'“w
Well Nos 2 Well Type: ¥4 Montorng O Exraction O Other
-\ ‘Well Material: EBeve L O Stinless Steel O Other :l:
WELL PURGING
PURGE VOLUME G METHOD I
Casing Diameter (O In lnches) 0 Baller-Type:,
PR 2ich [0 4inch [ dnch O Other_ JB. submersie R Centrifugal [T Bladder
Total Depth of Casing (TO I feet below top of casing):_3{s .O - [0 Other-Type:: l
Water-Level Depth (WL in fest below top of casing): . Als oS> PUMP INTAKE SETTING
- H%Boﬁom O NearTop [ Other
Depthinfeet (BTOC) 2
|PURGE VOLUME CALCULATIONS: “ Screen Intetval ki feet (BTOC) from _ D 1_to__ 3 (o
2525, | ' 1
(:_.gife . 263 )x 2 2,10 casing volumes x0.0408«___{S: 2 gallons _
4 WelDepth  Deplh o Water Welt Diametor ’ Calcutaled Purge Voluma
M MEAS ’ ’ l_
> sTARTTIME_ 250 820
Minufes Since| Gations .
Pumping Removed pH Conductivitiy | Temperature | Turbidity |Obsetvations {color, well condition, odor, cloudiness, ele.) .
— &2&'4{ becdue wdter \oued droppes
- ' ho Yact uz»\}_“a\ Grtumdofo s pusap -
s . '\b\\ h b & MR AN ia P )
1O 4 g0l 22226] .7 i b 29
_%O g |6 %% | (-2 & - Surnealio caadie 29, |
0 N G-%0 | 43.¥] 14-8 s Aseda] SHU gew ~ 0 pb tg;j{;r .7
__[so___ue_ .35 | 120,31 Bt | 2004 fow ~ 2530w L 2n.4
0 1 00 [ £761 HA] 9.7 | 110 [Svur Lo 2005 |
(00 26 1 b7 12041 8. | {60 St 3.5 —
(1O 0 | g7l T ] 1R.3 1 IS0 | Suws zrx.z(aj
(%0 24 e WI T 149 | \% 2625 § |
28 | G | 0.6 | 290 | 75| 2%0sec/enl 253

ko .
| icm v | oy | 1AF | 200 1 3207 Semn) Sanpb¥Snle EZR.

——=——> DEVELOPMENT COMPLETION TIME __ _Ll Hi_._ TOTAL GALLONS REMOVED I.‘LZ?L —_—




- Date/Tima:
CONSULTING ENGINEERS » GEOLAGISTS Project Name:

WELL DEVELOPMENT FORM . wwam —
| _ T

-HOLDRSE'&KULL =@

Weuﬂo.:% . Well Type: K Monttoting O Edrction O Other,, ?
- 'Well Materiak B.pVC. . £ Stainless Steel O Other’
WELL PURGING '

VoLUM | . PURGING METHOD ,
Casing Diameter (D Inlnches) . O] Baller- Type: '
B 20nch O 4ch O 6inch [0 Other W submersibls [N Centrifugal LI Bladder
: : &
rotal Deplf of Casing (TD i foet below o of casing) : ¥ éles + - [1 Other-Types
Waler-Level Depth (WL in feet belewtop of casing): __ 3o D MP SETTING
: : ¥l NearBottom L3 Nea'TOp O Other

| Depth In feet (STOC):
u TioNS: Sereen nterval In feet (BTOC) from_ 3L, to_ L,

Doce )
(2:& 4 . .%o )_x 9* 2 10 casing volumes x0.0408 = (4.2 galions
" WellDepth - Deplhsto Water Woll Diameter : Calcutated Purge Volume

W PARAM

e % STARTTIME |0.L\D

|
|
)
|
i
i
I
1
|
' Winutes Since | Gallons
I
|
I
|
|
|
i

_Pumping Remaved “pH Conductivitly | Temperature |  Turbidity ommm(mwmmmmmac)

' A0t 1 {0 wus
_ 7-?;3 126 us
i -\ | W30
B L_T1d 108 | \W\28
%0 — - =
é; p [0 7% |17
0 1 0 1700 H!_if_
g | A0 | D
_— | _— 1700 m$
q00. | 1o [ Tep | (11.0] 2L

0

> DEVELOPMENT COMPLETION TIME | 4 0 TOTAL GALLONS REMOVED _




HOLDR&ESZ"KUL-L’- m:

CONSULTING EMGENEERS « GEDLOGISTS Project Name:
_ - Job No.: 27 X (1%
. WELL DEVELOPMENT FORM [resoaeny M) [ GAA
. Sampled By: e
Welf No: 5_8 Well Types & Monforing O Exraction O Other —
‘ Well Material Hoevwe 0 _Stzinless Steel O Other :':
WELL PURGING ‘
BURGE VOLUME Camdc/sm con\ WS Sumkip’ PURGING METHOD T
Casing Diameter (D In inches) 0 Baller - Type:
B 240ch O dioch O ench 0 Other_ ;. ] Submersble [ Centifugal [ Bladder
Total Depth of Casing (TD in feet below top of casing) ; Mnguu%as‘\b‘; [ Other-Type: l
Water-Level Depth (WL in feet below lop of casing): PUMP INTAKE SETTING
: WA rlutb -3-0% B NearBottom 3 NearTop L1 Other
L UB.5( Depthin feet (8TOCK: 1%
PURGE VOLUME CALCULATIONS: . SGmenhtervathfed BTOS) from _X 2\ to sl
r “Pec s I
mese: 145 . Y66 )x Q\ 2410 casing volumes x0.0408 = 5_!.°! gallons
Well Dopih  Depih to Water Wall Diametar ’ g Caloulated Purge Volume
> starTTiMeE (8 30
Minutes Since ] Gallons l-
Pumplhg - | Removed pH Conductivitly | Ternperature |  Turbidity |Observations {color, welleondﬂlon odor, cloudiness, efe.)

| | ~ - > | IS apwm R—pNgi SS°

|5 1O (ool | 12D0u] 194 8 oun o 5S. &
féO oA | 1298 9. }%— Sae SMﬁui* besend oef D
1 (bS] (39 VI [ade SM_-_MQ-’,_L__&?%Q'Q %

100 | 43 | (371 Jd Il el gmawlp 65 0S

R AT

—

20 | L4% | U adon 4 se
Ho 1 65D | V&2us X
(00 | 42 | Vus 55,,% %5 Acpun WER7K.
20 1 643 | W] 1AS1 Daoun - S0.S

ERPp|! égia@a#

————> DEVELOPMENT COMPLETION TIME ___ '\ \ TOTAL GALLONS REMOVED__M@




I—K HOLDR®LE & KULL

®

v o]

Date/Time: .:S‘ l. LeasS 2o
CONTULTING ENGINEERS » GEOLOGISTS Project Narc: ”’;"‘ : 3o
Job No_: g y.
WELL DEVELOPMENT FORM -Marql,.uw& L4t
Sampled By: L WM,
Well No2 Well Type: & Monisring _ 0 Bdnction a —
| B-Y  [euem B _pve O_Staiioss Sl _ 5 —
o WELL PURGING '
[PURGE VOLUNE 3 PURGING METHOD
Casing Diameter (D In Inches) O Baller-Type:
B 20ch O 4och O ech Ol Other___ B Submersble . BT Centifugal [J Bladder
Total Depth of Casing (TO In feet below lop of casing):__ 38 e "edsened - [0 Other-Typer
Hw:ter-LevelDepﬂ\(WtheetbebwloPOfﬁﬂﬂc)‘_@-_ PUMP INTAKE SETTING
- B NewrBotom [0 NearTp O Other
. Depth in feet (BTOC):
H&Bﬁ_&g@@m Screen Fterval n feet (BTOC) from_32- 8o H|

(nx.tn -
wess 3846 28. 2'4) 9! 2y 10 casing volumes x0.0408 = [La_c] gallons
" WelDepth  Depth o Water elt Diameler o © Caloulaled Purge Volume
wmw
— sTAm-'rtME__hl_Q__
M Remwed _PH | Conductivily | Temperature | Turbidty }Observations (color, well condition, oder, cloudiness, elc:)
vd Lo | 12 0] \%. : d.o WX 29495
101 20 /%21 13.4. Q
1IS] 30 14637 | 8] (B2 ki . Haot 29.60
: : | ~ Y
V2 < %Q (30 [ 28244 15.2. alw.}
140l So _E_ﬂD__Q,ﬂsm_JS’L
4] o | .88 [ 89das] \B. L MQMP_D&._I:!‘_H;J_‘LL
lSo! 0 [.g_ A sl (%0 “mﬁ
%60 90 | 689 [ 984 $0 | 2.2
1901 N0 [ 690 [H%ae] ¥OI .1 [ o 287
_;__> DEVELOPMENT COMPLETION TIME it TOTAL GALLONS REmoven LD




HOLDR®E & KULL

Page:__ (’I - of 1| ;
;‘ CORSULTING EMGINEERS « GEOLOGISTS Project Name: '.lr'fb T :':
- Job No.: 201228 -2 — —
. WELL DEVELOPMENT FORM [Recorded ;. Yglk @tbéwmwumr‘l
o (Sampled By: Niva
Well No.: w  |Wel Type: B Monkoring O Exhaeéq"-": a
B-5 v B PVC . 3] snimes:{;zél ] g:: 1
WELL PURGING '
Casing Diameter (D In inches) 0 Bafer-Type:
B 2dch O 4inch O 6inch I Other M submecstle [ Centugal [1 Bladder
Total Depth of Casing (TD kn feet below fop of casing) :__ D O Other-Typer, l
Water-Level Deplhy (WL In feet below top of casingy: __ 74,97 PUMP INTAKE SETTING -
- ear Botfom 1 Near O .
ﬁmuhrmmeM l
GE VOLUME C ONS: Screen interval bn feet (BTOC) from_ 32— 10 401
e vou | X o 4| 1
(MBS 0 ._7247 )x 2 240 casing volumesx0.0408=___3& 1:.8___pallons
Well Depth  Deplh fo Water Woell Diameter ’ Calculated Purge Volume _ ,
ELD EAS l_
thts'sime mmz L ﬁw'ﬂ . l—
Pum% Remoaved p|-|LF %m:uawy -remwperam Turbidity OWEKUms (oohriumﬂleond'ﬁon, odor, cloudiness, ele.)
7 (g . . ) A Prag __
W 1} %_, 21 %8 | BY dy _ 6..
1S (5 1966 Turd T .o I atnoll 72 2
o e
L0 1785 | @bl 720. & wlho 72 .43
S | 25 1% .0 [ 334 . - 03 ®
g% 3/') ll_) j e
— b7 ein . n 4
. S ST 3 B o e Saise. oise Luee
SO §:T T2 | 769 | 19.% |s- ~ l
O] 1.6% | ¥L.XH1 Q.0 AN Sucet
Sl ¥ - - ~ 316 v I
101 9 T34 | 16,5112, 3 20 Wi,
Q ll 71Z7 .1 't’) [qn Boged - | 1{'/
{37 1.29 | 1451 14.2 lsbwas _
U' BV | 720 72,3 1 (9.5 K wlu =270 )
_\_% 1T Mo | 1201 (4. Jurz) 9, | -
-] (37 Jo | | VY | adw| aAuDb b l;lsch.%sl.‘m.!
O] AT LTS | rd | K4 | Al [whe=35.]
—————> DEVELOPMENT COMPLET[ON TIME _\lw TOTAL GALLO!\IS REMOVED ﬂ'g‘ g




-HOLDRI;.uE & KULL

CONSULTING ENGIKEERS » GEOLOGISTS

@T’l ofl.:*

Date/Time: JdJow | ~206S8

Projfect Mame: T\ DD -
2o\B2N~e 3 —

Job No.:
WELL DEVELOPMENT FORM  [Recorded By: o
Sampled By:
Well No.: Well Type: R Monttoring 0 Extraction O Other
B ~la  [Well Malerst & PvC_ . O _Stainless Stee! O other
WELL PURGING
PURGE VOLUNE PUBGING METHOD
Casing Diameter (D lnkiches)  + . . O Baller-Type: _
X 24ch O 4nch [0 6inch [ Other Rsmmh,ﬂ'wuga:uam
Total Depth of Casing (TD In feet below lop of casing) : dag 120 ° - OO0 Other-Type:
Water-!.avelDepth(WLhreetbebwbpofcasIng)‘ H4.0l MP 1 SETTING
e-3205 [|S (ﬁ O NearBottom [ NearTop (1 Other
| Depthinfect BTOCK,___
Amegxog.uue CALCULATIONS: ScreenInterval In feet (8T0C) from _ W1 _ 1o l‘2ﬂ
vee VX7 _ _
was 120 . 114,01} )x 2 2410 casing volumes x0.0408 = 2_(_._2. gallons
" WellDepth  Depth lo Wader Well Diameter ’ © Caloulated Purge Volume
Mm&m
——> STARTTIME__YDO6
Galos
_Pumping | Removed pH | Conductivity | Temperature | Turbidity Obsenfaﬁons(oolor walicondﬂion odor.doud'ines,elc.)
L-,( ] .
&

' Minutes Since

> DEVELOPMENT COMPLETION TIME

TOTAL GALLONS REMOVED




FK HOLDR®E & KULL

CONSOLTIXG EMGINEERS » GEOLOGISTS

. WELL DEVELOPMENT FORM
Well No Wel Manforng —
! ?)""7 Wen:.ﬁ::tat g FVC :':
WELL PURGING i
PURGE VOLUME Ce. /C'-wM Seal Was PURGING METHOD T
Casing Diameter (D In Inches) [N O Baler - Type:
Pl 20ch O 4ioch O Ginch OO0 Other_________ L submersible I Centiitugal O Bladder
Total Depth of Casing (TD n feet below {op of casing) :_ 782 5 putasersd - O Other-Typer l
Water-Level Depth (WL In feet below fop of casing): _ (2530 e SETTIN
L-3-05- 130}.9”539 IR Meartotom [ NéarTop C1 Other
Dept n feet (BTOC):
URGE VOLUME CALC s: Screen Interval In feet (BTOC) from 11 ___10_§1
e B . :
m_bwu?s'g- es-30 )x N 2410 casing volumes x0.0408 = . gallons l
Wall Depth Deptlix to Waler Well Diameler Csleulated Purge Volume

- —— ¢

———> strrne_ISESS-F15 -

Pumping Removed pH Conduclivitly | Temperature | Turbidity |Observations (color, weneondition odor, cloudiness, elc.)
t T — — Huu.lcﬂ % o fle _ .4'
oA |TE=% ’

o/n yb=s) |

5 3 6.2l
30 16" b0
D S | oo

mmar
| 3 c,'%o
%%
4 _1.%81
0 1486

—————> DEVELCPMENT COMPLETION TIME !D &‘M i TOTAL GALLONS REMOVED ‘5 '7
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BORING B-1




_ ' Sleve Only Analysis Worksheet
_20132A’-o1 . Project Name: TID ngh Une Canal- Phase B
1-2'-1 ' ;~;::' BomgITrench B17 ;0

Total Wet Weight __ 21548  (gm)

Total Dry Weight 18020 _ (gm)

ke Total Dry Wt >#4 Sieve 000 (gm)

1449  (gm) - - [Total Dry Wt<i4 Sieve 18020 {gm) |

7400 (gm) Total Dry Wt. <#200 Sieve 2880 (gm) |

55 (% Total Porcont<#200Sieve  — 1604 (% ] |

GRAVYEL PORTION SIEVE ANALYS!S

' Retained On > #4 Sieve)

Sieve Size Perficle Diametsr Wet Weight Dry Weight |

inches Mifimeter Retained. | Retained Accum. Passing Percent |
On Sieve

On Siove OnSieve | Sieve Passing |




Particle Size Distribution

ASTM D422
ProjectNo..  20132A-01  Project Name: TID High Line Canal- Phase B Date: 6/14/2005
Sample No.:. B1-21 Boring/Trench: B1 Depth, {ft.): 10.5-11.0 Tested By: BLP
Description:  Olive Yeliow (2.5Y 6/8) Siity Sand Checied By: JHA
ample Location; Lab. No.:
Sieve Size 7 - ht on
Inches Miimeter Retzined ‘Accumuated Passing Passing
On Sieve On Sieve Sieve
{U.S. Standerd) {in) {mm) {gm} (g) -~ {gm) (%)
6 Inch . _
3 Inch 3.0000 762 00 1802 1000
2 Inch 20000 508 00 1802 1000
15 bnch 15000 381 [ 1802 1000
1.0 Inch 10060 %4 0.0 1802 100.0
34 Inch "0.7500 191 00 02 100.0
172 Inch ~ 05000 127 00 1802 100.0
38 inch 03750 95 ' 50 1802 1000
# 0.1870 4.7500 00 T 1802 100.0
#0 0.0787 20000 020 02 1800 209
20 0.033%5 0.8500 650 67 1735 963
#40 0.0167 0.4250 — 4310 08 1204 724
#60 0.0098 0.2500 3110 %00 o3 551
#00 0.0058 0.1500 3400 1148 ~ %3 362
"~ #200 0.0030 0.0750 36.40 1513 89 160
0.0456 S 48
0.0347 40
0.0248 a5
Ce= 038 0.017 T
0.0004 25
Cu= 059 - 0.0024 20
% 00013 20
z
Pasticle Size Gradation
100 TBOU__M — -1-,—;0.?'3&“““"—1-‘“; Hodurn Fine SH = Gy
< 30 i
P
& w.g E -
T 4003 :
g 20 AN
20 3 3
100 § .
00 f =
1,000,000 100,000 10.000 1.000 0100 0.010 0.001
Pariicle Size (mm)

HOLDREGE & KULL




Specific Gravity |
1 L ASTMDaS4 L |
Project No.: zo132A-o1 Project Name: mn'gh LineCanal-PhaseB .~ . Date: 6142005
ample No.: 121 - Boring/Trench B1 - Depth.ft. 105 11.0 Tested By: MLH
escﬂpﬂon OliveYerw(z.s\’aIB)SltLSand P N "- Checked By: JHA .
am leLocation s e DL L ,':': Lab No. 5-244

Average Specific Gravity= 2,69

Holdre uII |

20132401 1-2-1 b #6244 sspeciio gravly




@ | FERWEABLIYTEST @
ASTM D5084 (Method C)
{Project No.: 20132A-01 Project Name: TID High Line Canal- Phase B .
Sample No. 1-2-1 Boring/Trench No..  B-1_ Sample Deph (ft): 10.5-11.0
Sample Description Ofive Yellow (2.5Y 6/8) Silty Sand - N .
[Date Tested:  6/9/2005 Tested By: MLH/BLP CheckedBy: JHA  LabNo. 5-244 '
Special Notes: - - ) ’ ="=l
. . ] ] . . ) i . ] . . l
TEST SPECIMEN INFORMATION '

Initial and Final Specimen Test Conditions " End of Test Oven Dried Sample Information

Properly Units Initial final ttem Uit | Fina
{Diameter ©m) | 490 -| 545 Tare Number na | . M2
[Area cm2) | 1886 | 2333 | Tare Weight (o) } 16945
Height em) [ 984 |- 667 Wet Soil + Tare Weight g) | 47305
Volume (em’y) | 18179 | 15560 Dry Soil + Tare Weight (g | 42395~
Wet Soll Weight (g |- 287.34.] 304.30 Water Weight (g 1 4980
Dry Soil Weight | (o) | 25450 | 254.50 Dry Soil Weight (gn | 254.50
JWater Weight (gr) 3284 | 49.80 Moisture Content (%) 19.6
[Moisture Content | (%) 12.9 10.6 L.ab Maximum Dry Density ) b
Dry Density (pcf) 874 102.1 Optimum Moisture Content (%)
oid Ratio (dim) 0921 | 0.645 Specific Gravity (dim)
Saturation (%) 3.7 817
JPorosity (%) 48.0 39.2 [Avg. Permsabiiity{Last Four Readings), K=_1.61E-05 cmis
Relative Compactil (%)

SAMPLE PREPARATION AND TEST CONDITIONS:
JssckProsur stuatonTot P o
Chamber (psi) =" -65,0 * -~ Sample Top and Bottom (psi) = - 60.0 Skempton "B* Parameter = . 95,00 - -
‘ Chamber (psf) ==~ > - Sample Top and Bottom (psi)=_ " - .- Skempton "B" Parameter=".. . i
Consolidation Test Phase:

Chamber (ps)) = - 850, Sample Top and Bottom (psi)=_" 60.0 _  Average Consol. Pressure (ps))=___ 50 |
Permeant=wafey * . T T DO el Hydraulic Gradient omiem) = 13.34
Chamber (psi) =~ €50 Sample Top (psi) =~ §0.0 . Sample Botiom (psi) =- . 61.0° "
PERMEATION TEST DATA
Time Data Permeability] Restart Comments
Date Clock Time| Elapsed

(cmis)

5.7E405

3.0E-05 }.-
23605
2.5E-05
1.8E-05
1.7E-05
1.6E-05
1.4E-05

et B =3 A o e o




Organic Content
ASTMD2974
20132A-01 . Praject Nan TIB m!ﬁ_Lhe Canal- Phase B

Best Mass of Ashf::5 =43¢

Ash Content| 1.855895
Organic Matte 1.86%




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET _
Sieve Only Analysis Workshest o
20132A-01 _ Project Name: TID High Line Canal - Phase 8 : Date: 6/14/2005 '
141 " BorngTrench:B1 ______ Depth, () 20.5-210_  Tested By: MLH/BLP | '
| Yeflowish. Brown (10YR 5/6) Sandy Sit . .~ . . G- __ CheckedBy: JHA |
[Sample Location: T En o D A e
- Moistire Content Datz; T T .
Pan ID -
Pan Weight
Wet Soll + Pan Wt l
Total Wet Weight
. Total Dry Weight
iDry Soft +Pan - % (gm) Toted Dry Wi >#4 Sieve l
MWater Weight 1447 (gm) Total Dry Wt<#td Sieve
IOry Sofl Weight 4953 (gm) '[Total Dry Wt. <#200 Sieve
IMoisture Confer 8.2 % Total Percent <#200 Sieve l
| GRAVEL PORTION SIEVE ANALYSIS
Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight '
Inches Miimeter Retained Retained Accum. Passing Percent
OCnSeve | OnSeve On Sieve Sieve Passing _
0.00 147.39 100.0 .
0.00 147.39 100.0
0.00 147.39 100.0
0.00 147.39 100.0 .
0.00 147.39 100.0
0.00 147.39 100.0
0.00 147.39 100.0 .
. 0.00 147.39 100.0
475 ] 0.00 147.39 100.0
' 190.45 147 39 147.39 0.00 '
{Portion Retained On < #4 Sieves)
Representative Sample Data: l
an ID - #200 Wash Data:
an Weight {gm) Porfion >#200 Sicve: 61.20 {gm)
ot Soft +Pan =2 35%¥ 85" (gm) Portion <#200 Sieve: 86.19 {gm)
ot Soil 19045  (gm) Percent <#200 Sieve 58.48 (%) l
Sof 14739 (gm) Total Wt <#200 Sieve 86.19 (gm)
Siave Size Particle Diameter Dry Weight Rep. Sainple | Total Sample | Accum. Total I
Inches Milimeter Retained Percent Weight | GrandTotal { Percent
' Retained On Sieve Passing l
_\ -'Jo.eo i 'Mo.ee 9.6
. 1.70 2.30 98.4
1072+ 15.80 18.10 877 I
16.49 24.30 42.40 71.2
6.38 9.40 51.60 64.9
638 9.40 61.20 585 '
HOLDREGE & KULL
AP 12T B B CA A, Siove — '




Particle Size Distribution

ASTM D422
roject No.. 20132A-01  Project Name: TID High Line Canal - Phase B Date: 6/14/2005
ample No.:  1-4-1 Boring/Trench: B1 Depth, {ft): 20.5 - 21.0 Tested By: MLH/BLP
escripion:  Yellowish Brown (10YR 5/6) Sandy Silt Checked By: JHA
Sampie Location: ] . Lab, No.: 5-244
Sieve . eight on Su
inches Milimeter Retaned Accumiizied Passing Passing
On Sieve On Sieve Sieve
{U.S. Standard) {in) {mm) {gm) {om} {gm) (%)
6 Inch 7 I g
E Jinch 3.0000 762 00 1474 1000
2inch 20000 508 0.0 474 1000
r 15 inch 1.5000 381 00 ~ 1474 1000
1.0 Inch 1.0000 54 00 1474 100.0
¥4 Inch 0.7500 191 00 474 1000
112 Inch 05000 127 00 KT 1000
38 Inch 03750 85 00 14 100.0
, # 0.1870 47500 00 W4 1000
E #0 0.0787 20000 0.60 06 1468 08
20 00335 0800 170 73 \TX ed
M 00167 0.4250 1590 181 1093 7.7
#50 0,009 02500 2430 24 1050 712
#100 00058 01500 | 840 518 "6 T4
%200 0.0030 0070 940 ~ 612 0.2 585
0.0403 — - T @1
00212 - )
0070 07
3495 00161 283
00088 197
Cus 306 . 0.0072 178
- | B 168
E 0.0042 142
5 0.0039 24
— 00030 . 108
0.0013 ' a7

Parcent Passing (%)

I "HOLDREGE& KULL ___ —

g
]




Specific Gravity
| ASTM D854
IProject No.: '20132A;01' Project Name: 'IIDI-Iigh Line Canal - Phase B |
[Sample No.: 144~ - Boring/Trench B1 -~ - = Depth,ft.. 20.5 210 ©  Tested By: MLH -

Descripﬂon Yellowlsh wan (10YR5!6}Sandysm EDR R " Checked By: JHA_

Average Specific Gravity=  2.67

; . Holdrege & Kull ,‘
mw e |

132A-01 1-4-1 lab #5-244 xlsspecific gravily




. PERMEABILITY TEST.
ASTM D5084 (Method C)
Project No.: 20132401 Project Name: TID High Line Canak- Phase B
Sample No, 141 Boring/Trench No.:  B1 SampIeDepm(ﬂ) 205-210
Sampie Descriplion Yellowish Brown (10YR 5/8) Sandy Sitt
Date Tested 6/9/2005 Tested By: MLH - Checked By: JHA Lab No. 5-244

TEST SPECIMEN INFORMATION
Initial and Final Specimen Test Conditions __End of Test Oven Driad Sample Information
Units Inifial final !r em Uhit
(em) |- 4901 515 " [Tare Number na
(om*2) 18.86 20.83
(cm) V754 | 680
(cm*3) 142 18 141.65
@) [-28579 1 25657
{gr) 198.65 198.65
(o) 47.14 57.92
{%) 23.7 202

) 87.2 87.6
(gm) | 0911 | 0904 — (dim)
%) 695 86.1

(%) 47.7 475 I Avg. Permeability(Last Four Readings), K= 3,496-06 cmis
) |

ﬁ H SAMPLE PREPARATION AND TEST CONDITIONS:

BackPressureSatmaﬂonTestPhase. e g e
Chalﬂbef(PSI)- ) 5'35)3 . Sample Top and Bottom (psi) =~ 60i0° ~ Skempton "B” Parameter =~ "895;80."
.o = Sample Top and Botiom (ps)=_ Skempton "B Parameter=_"" " T

Chamber (pén =_» 880 " Sample Top and Bottom (psi)=- - 60,0 Average Consol Pressure (psi) = 5.0

Penneant= T " initial Hydraulic Gradient (cm/cm) = .

Chamber(psl)" : E&ﬁ ~ Sample Top {psi)=.. " 580 - . Sample Bottom (psi) = - GEF -

PERMEATION TEST DATA

Time Data BunettMgs Temp. |Permeability] Restart Comments
Date Clock Time| Elapsed | Bottom Top Chamber} Degree Test

_ Time | (inflow) | (Outhow) Celcius |

(sec) cm cm)’ om C cm/s

3.6E-08
3.7E-06
3.1E-06
3.6£-06
3.3E-06
37E-06 |
3.6E-06
3.3E-06

slslgll-

:

S|S(2188

EGDQQQGQ

g

»
?




Orgamc Content

ASTM D2974
20132A-01 Pro;ect Nan'l'lﬂ-—lilgg Llne Canal - Phase B

Pan ID
an Weight
an Weight + Oven Dried Soil}
oil Weight
Massf =210
_ Ash
Best Mass of Ash}"
Ash Content
Organic Matte




BORING B-2




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

ASTM D422
Sieve Only Analysis Worksheet o
ProjectNo..  20132A01 _ Project Name: TID High Lirie Canal- Phase B~ Date: 5149/2005
amploNo.: 24-2 - Boring/Trench:B-2 - .- Depth, (ft): 20.5-21 0 Tested By: MLH/BLP - -
Description: Reddish Yelkm (7 5YR em Poorly Gmded Samd with Silt " Checked By: JHA
mple Location: e ' Lab. No.: 5186 - . .
Moisture ConbntDaia olal 3 \
Pan D
Pan Weight (gm)
an ID Wet Soii -+ Pan Wt 9020 ;. (gm)
an Weight Total Wet Weight 39020  (gm)
ot Soil +Pan Total Dry Weight 38755  (gm)
Sol +Pan - J5G170 G Total Dry Wt >#4 Sieve 000 (gm)
aterWeight ~ 0.40 {gm) Total Dry Wt.<#4 Sieve 38755  (gm)
SoiWeight 5860  (gm) Total Dry Wi, <#200 Sieve 14967  (gm)
isture Conter 0.7 Total Percent <#200 Sieve 38.62
GRAVEL PORTION SEEVE ANALYSIS
Refained On > #4 Sieve)
Sieve Size Perficle Diameter Wet Weight Dry Weight
Inches Millimeter Retained Retained |  Accum. Passing Percent
On Sieve On Sieve On Sieva Sieve Passing
X 387 55 100.0
387.55 100.0
387.55 1000
387.55 100.0
387.55 100.0
38755 100.0
387.55 100.0
38755 100.0
38755 100.0
0.00
@’orﬂon Mul On<id Slwcsl
Representative Sample Data:
#200 Wash Data:
Portion >#200 Sieve: 208.13 (gm)
974 Porfion <#200 Sieve: 130.96 {gm)
et Soif 140  (om) Percent <#200 Sieve 38.62 (%)
Soi 33909  (gm) Total Wt, <#200 Sieve 149.67 {gm)
Sieve Size Particle Diameter Dry Weight Rep. Sample | TotsiSample |  Acoum. Total
Inches Millimeter Refained Peroent Weight Grand Total Percent
On Sieve Retained: Retained On Sieve Passing
_t%ﬂoF 0.00 100.0
0.77 077 298
12.20 12.96 967
43.36 56.32 855 -
98.57 154.89 60.0
8299 23788 336
HOLDREGE & KULL




Particle Size Distribution

ASTM D422
ProjectNo.:  20132A-01 Project Name: TID High Line Canal- Phase B Date: §/19/2005
ple No.: 2-4-2 Boring/Trench: B-2 Depth, (ft): 20.5-21.0 Tested By: MLH/BLP
. Description:  Reddish Yeliow (7.5YR 6/8) Poorly Graded Sand with Siif Checked By: JHA
i L ocation: Lab. No.: 5-186
eve i on .
I Tnches " MilEmeter Refained "Accumiated Passing Passing
On Sieve On Sieve Sieve
: {U.8. Standard) (in) {min) {gm) {gm) {gm) %)
i 61nch 1 {
l : 3 Inch 3.0000 762 00 376 100.6
: 2inch 20000 508 . 0.0 38756 100.0
. : 15 Inch 1.5000 £ X) 0.0 378 100.0
I 1.0 Inch 1.0000 54 00 3876 100.0
¥dInch 0.7500 KX 00 3676 100.0
12inch ~ 0.5000 127 0.0 3676 100.0
W Inck 0.3750 K 00 376 1000
' : F7) ~0.1870 4.7500 - 00 KB 100.0
§ : #0 , 0.0787 20000 0.00 0.0 3876 100.0
- —#0 0.033 0.8500 o7 0.8 3638 93
#0 00167 | 042590 1220 ~ 130 " 3746 907
i %60 00088 | o000 8% 563 312 Y]
~#00 00056 0.1500 9857 1549 | o7 60.0
| k T #00 0.0030 ] 388
1 = %
128
98
1)

T e

__ HOLDREGE& KULL




Specific Gravity
ASTM D854
Project Name: TID High Llne Canal - Phase B
Borlngrl'rench B-2 Depth, ft.. 20.5-21.0

Ispecific Gravity

Average Specific Gravity =  2.64

] Holdrege & Kull
20132A-01 5-186 2-4-1.xlsspecific gravity (2-4-2a)




ASTM D5084 (Method C)
Project Name: TID High Line Canal- Phass B .
Boring/Trench No.: B-2 Sample Depth {ft): 21.0-215

Tested By, MLH Checked By: JHA
MH___ JHA

@  FERMEALTYTEST @)

La!? No. 5-186

; " TEST SPECIREN INFORMATION
__Initial and Final Specimen Test Conditions ._End of Test Oven Dried Sample Information
- Property Units Inifiai final ftem Unit Flnaf
’ fem} |- 480 ] 5.20. - Tare Number na L vEZ‘l :
{cm*2) 18.86 20.34 Tare Weight {or) | 15667
500 ] a0 Wet Soil + Tare Weight @) | anr
94.29 93,56 Dry Soil + Tare Weight _fon | 20846
17480 ] 177.03 Water Wei L 34.24
142.79 142.79 Dry Soil Weight _ {ar) 142.79
32.01 34.24 Moisture Content (%) 240
224 24.0 Lab Maximem Dry Density fpehh | -

94.5 95.3 Optimum Moisture Content (%)

_0.743 0.730 |§Eec|ﬁcGrawty {dim)
796 | 867

426 42.2 I Avg. Per Penneahility(Last Four Readlngs), K=-.." " 2405 cmis

SAMPLE PREPARATION AND TEST CONDIT iONS

= f.’ifé’s.‘tj"?__jf’: Sample Top and Bottom (psi) = : Skempion "B" Parameter

95'.60
(psiy=_".- s " Sample Top and Bottom (psi)= - = - Skempton'B'Parameter

80" Sample Top and Botiom (psi=. " 635" Average Consol. Pressure (ps) = 5,0

Pormeant = Wy ' LT e e Iniiat Hydraulic Gradient (com) = 13 ss
T Sample Top (psi} =~ 500" Sample Botiom (psi) = T
_ PERMEATION TEST DATA :
Burrelt Readings Temp, Permeability | Restart _ Comments
Elapsed | Botiom Top Chamber Degree Test

(cmis)

1.6E-05
8.5E-05

24E-05
2.3E-05
24E05 |
25605 |
21E05 |
2.8E-05
21E-05

cocoooocgggggggc

" ' YT 5-1862-4-1.)ds,Pemeorksheet




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

ASTM D422
7 Sieve Only Analysis Worksheet
Project No.: 20132A-01 Project Name: TID Highﬁne Canal-PhaseB . - = ' - Date: 6/15/2005 -

Sample No.: 2.5 - Boring/Trench: B2. . . Depth, (ft): 25 0-255 Tested By: BLPMLH -~
nght Browmsh Gray (2.5’{ 8!2) Poorly Gladed Fme Sand "

Pan ID

Pan Weight

Wet Soil + Pan Wt,

Total Wet Weight

Total Dry Weight

Total Dry Wt >#4 Sieve
Total Dry Wt<#4 Sieve
Total Dry Wt <#200 Sieve
Tolal Percent <#200 Sieve

GRAVEL PORTION SIEVE ANALYSIS

rtion Retsined On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight
inches Milimeter Retained Retained Acoum, Passing Percent
On Sieve On Sieve On Sieve Sieve

{Portion Retained On < #4 Sieves)
Representative Sample Data:
#200 Wash Data:
Portion >#200 Sieve: 12820 {om)
‘Portion <#200 Sieve; 1.94 (gm)
Percent <#200 Sieve 1.49 (%)
{om) Tolal Wt. <#200 Sieve 1.94 {om)

Parficle Diameter Dry Weight Rep. Sample Total Sample Accum. Total
Mifimeter Retained Percent Weight Grand Total Percent
OnSieve | Relnined Retained On Sieve Passing
2.000 o 0.00 0.00 - 0.00 100.0
0850 0.85 1.10 1.10 99.2
0.425 14.45 18.80 19.80 847
0.250 4057 52.80 72.70 441
0.150 39.96 46.80 11950 82
0.075 6.69 8.70 128.20 15

HOLDREGE & KULL




Checked By: JHA .
Lab No. 5-244

f . x . I
| | Specific Gravity |
IProject No.: 20132A-01. Project Name: TID nghl'ne Canal-PhaseB = Date: 6/15/2005 lf
Isample No.: 2.64_- - Boring/Trench B2 -~~~ Depth, ft. 250. 255 Tested By: MLH ___ .-
'_"'"_"_— - |

f

(Description: LightBrownish Gray(?.SYﬁlZ) Pooﬂyeraded FineSand
iSamp leLocaﬁon S i L e e R L

JI estmatenalscreenedonnumbe
1Sa pleAworOvenDned
|
[

|
| |
i
[Determination Number
IWeight of Bottle + Fiuid + Soll
{Temperature in Celsius J
Weight of Bottie + Fiuid |
[Evaporating Dish Number ’
[weight of Dish + Soil ,
feight of Dish - {
. JWeight of Soil J
-SpectﬁcGrawtyofFIurdatTemr 1
 fIspecific Gravity |
. |
- l - Ji ‘Average Specific Gravity =  2.64 l;
Y |
|
' | '
| | |
L |
|
]l |
| ] i
) |
_ ' |
I j
|
1| |
o J‘
o — !
Bt | o Holdrege & Kull _
| I 20132A-012-5-1 lab #5-244 xlsspedific gravity .




Organic Content
ASTM D2574
roject No.: 20132A-01 Project Nan TID H{ghline Canal- Phase B Date: 6/15/2005
ample No.: 2.5-1 - :Boring/Tren B2 . Depth, {ft.): 25.0 - 25. 5 Tested By: MLH .. *

Description: Light Bruwnlsh Gra'-'(2.5Y BTZ)'Pooriy Graded FlneSand Checked By: ‘JHA -
Sample Location: U e R Lab. No.::5-244

O ,a,"i,c Content/ASTM D2974

JPan D

IPan Weight
Pan Weight + Oven Dried Soil}:
1Soil Weight

Mass|.~136;
Ash
Best Mass of Ashj:

13761 13754 13751

Ash Content
Organic Mattel




Particle Size Distribution

ASTM D422
ProjectNo.:  20132A-01 Project Name: TID High Line Canal - Phase B Date: 6/14/2005
ample No.:  2.-6.1 Boring/Trench: B2 Depth, (ft): 30.0-30.5 - Tested By: BLP/MLH
Description: Light Brownish Gray (2.5Y 6/2) Poorly Graded Sand Checked By: JHA
ampie Location: . Lab, No.: 5-243
e Size Parlicle Diameler | DyWeghontme Pergent
_ On Sieve On Sieve Sieve
{U.S. Standard) ' {n) {mm} {am) {gm) ! {gm) (%}
Binch BT O N 77 T 0.0
3nch 3.0000 76.2 00 1542 100.0
2 Inch 2.0000 50.8 ¢0 1542 100.0
15 Inch 1 1500 8.1 T 00 1542 100.0
101nch ~1.0000 5.4 00 1547 1000 ||
S inch 07500 191 00 T 1542 100.0
12 Inch - T 05000 127 00 1542 1000
38 Inch 0.3/50 95 00 1542 000
) 0.1870 47500 00 1542 1000
#0 | I 20000 010 01 1541 [T
) 003%._ | o800 3.50 36 1506 N |
0 00167 ~0.4250 390 75 1087 02
60 00058 0.2500 65.650 A 1 287
#100 I~ oo 04500 B0 1413 124 8.0
200 0:0030 0.0750 820 1500 42 27 ﬂ
[ o4 |
0.0268 03 |l
' _ 0.0156 3 |
Cc= 1.14 0.0080 02
0.0015 0.2 q :
Cu= 217 - 0.0012 03
:
2
t .
: |
B
— ]
| Boulders chble-Cnafse-earelFm Coamqm»nsa?drm Sit Clay
1000 , : ] '
900 # ;

Percent Passing (%)




PERMEABILITY TEST
ASTM D5084 (Method C)

Project No.: 20132A-01 Project Name: TID High Line Canal- Phase B :

Sample No. 261 Boring/Trench No.: B2 Sample Depth (ft): 30.0 - 30.5

Sample Description Light Brownish Gray (2.5Y 6/2) Poorly Graded Sand -

Date Tested: 6/13/2005 Tesfed By: MLH Checked By: JHA Lab No. 5-244 ' I
Special Notes: ~ .

TEST SPECIMEN INFORMATION .
Initia! and Final Specimen Test Conditions " End of Test Oven Dried Sample Information
Property Units Inifial final ltem Unit Final
{Diameter {cm) 4.90 5.58 Tare Number na J
Area {cm*2) 18.86 2445 Tare Weight (an 156.62
|Height {cm) 7.00 5.32 Wet Soil + Tare Weight (an 369.77
Volume (em*3) 132.00 § 13010 Dry Soil + Tare Weight a0 324.56
Wet Soil Weight {ar) 210.34 | 21315 Water Weight _ o) | 45.21 '
|Dry Soil Weight - {or) 167.94 | 167.94 Dry Soil Weight (gn) 167.94
|Water Weight {ar) 4240 45.21 Moisture Content (%) 26.9
[Moisture Content (%) 25.2 26.9 Lab Maximum Dry Density {pch
1Dry Density {pch) 79.4 80.6 Optimum Moisture Content (%) l
Void Ratio {dim) 1177 1.146 Specific Gravity (dim) .77
Saturation {%) 59.4 65.1 — —
JPorosity {%) 54.1 53.4 [ Avg. Permeability(Last Four Readings), K= 2.1E-03 cmis l
Relative Compactis (%)
SAMPLE PREPARATION AND TEST CONDITIONS:
Back Pressure Saturation Test Phase: ‘ l
Chamber (psi)=  65.0 . Sample Top and Bottom (psi) =__ 60.0 Skempton "B" Parameter= . 9500 |
Chamber {psi) = Sample Top and Bottom (psi) = Skempton "B" Parameter = :
]Consolidation Test Phase: l
Chamber {psi)= 650 Sample Top and Botiom (psi) = 60.0 -~ Average Consol. Pressure (psi) = 5.0
|Permeation Test Phase: .
Permeant = waler initial Hydraulic Gradient (cm/cm) = 15.34 '
Chamber (psiy=  865.0 Sample Top {psi) = 60.0 Sample Bottom (psi) = 610
PERMEATION TEST DATA
Time Data Burrelt Readings Temp. |Permeabiity] Restart Comments l
Date Clock Time| Elapsed | Bottom Top |Chamber] Degree Test
Time (inflow) | (Outfiow) Celcius
(midfy hzm amipm)|  (hem) (sec) (cm) em} | {em) ©) (cmis)  [(Yes or No) '
9:20:00 9:20 AM 0 50.00 0.30 2440 | 2550 Yes |Test Restart
9:20 9:20 AM 15 3740 1300 | 2450 | 2550 | 2.5E-03 _
9:22 9:22 AM 0 50.00 0.20 2450 | 27.00 Yes |Test Restart l
9:22:15 9:22 AM 15 39.40 1080 | 2440 | 27.00 | 2.0E-03
9:24:00 9:24 AM 0 50.00 .10 2440 | 27.00 Yes |TestRestart
9:24 9:24 AM 15 39.90 1070 | 2450 | 27.00 ! 1.9E-03
9:26 9:26 AM 0 50.00 0.20 2450 | 27.00 Yes {TestRestart '
9:26:15 926AM | 16 39.40 1080 | 2440 { 27.00 | 20E-03 :
0
., )
0
0
o !
0
0
° !
0
0
20132A-01 2-6-1 lab #5-244.xis,{Perm WVorkshest l




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

I' _ ASTM D422
: - Sieve Only Analysis Worksheet
: Project No.: 20132A-01 Pro;ect Name: TID i-ugh Une Canal-PhaseB = - Date: §19/2005 |
I j Sample No.: 2-7.2 . _BoringfTrench:B-2 =" Depth, (f); 35.5-36 0 . Tested By: MLH/BLP
SN Description: Light Browmsh Glay (10YR e:z; CIayeySlltmlh Sand e -+~ Checked By: JHA ...
: ample |_ocation: T R Lab. No.: 5-186 -~
- Wostrs Comn Do Vo Vi Semple Data:
l Pan ID e s
: Pan Weight
; : Wet Soil + Pan Wt
I- Totai Wet Weight
' Total Dry Weight
, U320 Total Dry WL >#4 Sieve _ .00
l ater Weight 0.50 {gm) Total Dry Wt<#4 Sieve i {gm)
s Sol Weight 4040 (gm) Total Dry Wt <#200 Sieve 33051 (gm)
. isture Conter 12 . Total Percent <#200 Sieve 8063 (%)
' GRAVEL PORTION SIEVE ANALYSIS |
| jon Retained On > #4 Sieve)
_ Sieve Size Parficle Diameter Wet Weight Dry Weight
._. Inches Miimeter | Refaned | Retaned Acoum, Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
= {gm) {gm) (gm) %
' 0.00 421.09 100.0
. | 0.00 421,09 100.0
i 0.00 421.09 100.0 :ﬂ
) 0.00 421.09 100.0
_ I 0.00 421.09 100.0 q,
0.00 42109 100.0
; 0.00 421.09 1000 |l
I 0.00 421.00 1000 |
- . . - 0.00 42109 1000
. PAN 1= _ 42630 42109 421.09
l (Portion Retained On <24 Sieves)
» Representative Sampie Data:
l #200 Wash Data:
' Portion >#200 Sieve: 46.33
o Portion <#200 Sieve: 192.81
| Percent <#200 Sieve 80.63
! Soil 239.14 (gm) Total Wt. <#200 Sieve 339.51
' Sieve Size ___ Particle Diametsr Dry Weight Rep. Sample | Totel Sample
l inches Milimeter Retsined Percent Weight
' : On Sieve Retained Retained i
in mm !E! !E! (ﬂ!
l 0.079 2,000 : 0.00 0.02 0
0.033 0.850 0.03 012
_ 0017 045 F 1.47 493
l ' 0.010 0.250 156 657
- 0.006 0.150 384 16.18
: 0.003 0075 1277 5376
' HOLDREGE & KULL




@ |
Specific Gravity

, ASTMDSS4 o o
- 20132A01  Project Name: TID High Line Canal PhaseB - Date: 5/24/2005
. Borng/Trench B2~ -~ Depth, ft: 355360 '~ Tested By: BLP :

. Checked By: JHA " .~
LabNo. 5486 .-

Determination Number
eight of Bottle + Fluid + Soil
emperature in Celsius
eight of Bottle + Fluid
Evaporating Dish Number

Average Specific Gravity = 2.70

Holdrege & Kull

20132A-01 5-186 2-7-2a.xlsspecific gravity I




| Organic Content

| ASTM D2974 o
Project No.: _ 20132A-01 20132A-01. Project Nan TiD High Line Canal- Phase B Date: 5}2512005
iSample No.: 272 . - ~ Boring/T renB-2 .Depth, {ft.): 35, 35.5-36.0  Tested By: LJC
[Description: _g@t Brwnish Gray mma sfz) CIayey sit with-Sand Checked By: JHA .
|Sample Location: = S U0 T LA Lab, Now: 5186

[
|
[Pan ID

Pan Weight
J Pan Weight + Oven Dried Soj
1Soil Weight

Ashj
(highest) Mass of Ashj:

Ash Content] 3.49076
Organic Matter]  3.49%

)




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET |
ASTM D422 l
Sieve Only Analysis Worksheet ,
Project No.:  20132A-01 Project Name: TiD Highline Canal- Phase B Date: 6/15/2005
Sample No.:  3-5-1 Boring/Trench: B3 Depth, (it.): 25.5.26.0 Tested By: MLH/BLP l
Description:  Yellowish Brown {10YR 5/6) Poorly Graded Sand Checked By: JHA
Sample Location: Lab. No.: 5244 |
Moisture Content Data, ' otal Matarial Sample Dala: l
Pan ID Y
Pan Weight 15252 (gm)
Pan ID AD Wet Soil +Pan Wt 38625  (gm) l
Pan Weight 2141 (gm) Total Wet Weight 23373 (gm)
et Sofl + Pan 11858  (gm) Tote! Dry Weight 18430  (gm)
Dry Soil + Pan 98.03 {gm) Total Dry Wt. >#4 Sieve 0.00 (gm) l
ater Weight 2055 (gm) Total Dry Wt <#4 Sieve 18430  (gm)
Dry Soil Weight 7662 (gm) Total Dry Wt <#200 Sieve 45 (gm)
Moisiure Conter 26.8 % Total Percent <#200 Sieve 45
GRAVEL PORTION SIEVE ANALYSIS I
rtion Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight ' Dry Weight
Inches Millimeter Retained Refained Accum. Passing Percent l
On Sleve On Sieve On Sieve Sieve Passing
(in) {mm) {gm) (gm) m (gm) (%) :
6 Inch 6.0000 152,40 0.60 18430 100.0 l
3inch 3.0000 76.20 0.00 184.30 100.0
2Inch 2.0000 5080 0.00 184.30 100.0
{  15inch 1.5000 38.10 0.00 184.30 100.0 l
il 1.0inch 1.0000 25.40 0.00 184.30 100.0
fi__34imch T 07500 19.05 0.00 184.30 1000 |
i 12Inch 0.5000 12.70 0.00 184.30 1000 || I
{358 Inch 0.3750 9.53 0.00 18430 - 100.0 4‘
ﬂ #4 0.1870 475 . 0.00 184.30 100.0
PAN 23373 184.30 184.30 000 | I
SAND PORTION SIEVE ANALYSS o ;,
{Portion Retained On < #4 Sieves)
Representative Sample Data:
Pan ID Y #200 Wash Data; I
an Weight 15252  (gm) ~ Portion >#200 Sieve: 179.78 (gm)
‘et Sofl +Pan 38625  (gm) Portion <#200 Sieve: 4.52 {gm)
et Soil 23373 {gm) Percent <#200 Sisve 245 (%) l
Sol 18430 (gm) Total Wt <#200 Sieve 452 (gm)
I Siove s2e Particle Diamaler Dry Weight Rep. Sample | Total Sample |~ Acoan Tota I
Inches Millimeter Retained Percent Weight Grand Tofal Percent
On Sieve Retained Retsined On Sieve Passing
(in) (mm) m (gm) - I
#10 0.079 2.000 %F_'ga)_—%%s; 0.98 995
#20 0.033 0.850 47.00 2550 47.00 47.98 740
I #0 0.017 0.425 87.90 47.69 87.90 135.88 263 _
#60 0.010 0.250 2800 15.19 28.00 163.88 1.1 I
#100 0.006 0.150 11.70 6.35 11.70 175.58 47
#200 0.003 0.075 420 2.28 420 173.78 25
[ PAN Discard l
HOLDREGE &
le ‘ KULL l




-

 [jspecitc Gravity of Fiuid at Temg:

‘ - | | Average Specific Gravity = 2.76

20132201 3.5-1 ab #5244 Xissposti graviy

| Specific Gravity
| e ]
[Project No.: 20132A-01 Project Name: TIDnghline Canal-PhaseB .. - . pDater sn’slzoos 1
Sample No.: 3-51 - Boring/Trench B3 A Depth, ft. 25.5 260 Tested By: BLPIEP l
fDescription: Yellowish Brown (1ovas:a) PoorlyGradedSand SRt Checked By: JHA: -
Sam le Location: SR VT T '-i

Lab No. 5-244 :

‘| est material screened on number
SampleArorO\aen Dried:

[Type of fluid used in test.  distliad

Detennination Number
(Weight of Bottle + Fluid + Soil

i )
f emperature in Celsius -
[Weight of Bottle + Fluid

Jf Evaporatlng Dish Number
|

eight of Dish + Soil

eight of Dish

!' eight of Soil 10.26 8.94 870

[Specific Gravity

Holdrege & Kull




Organic Content
ASTM D2974
Project No.: 20132A-01 Project Nan 'I‘lD_ngh!lne Canal- PhaseB . Date: 6/15/2005
ample No.: - 381 _Boring/Tren B3 - - Depth, (i) 25.5 - 26 0 TestedBy. MLH:
escripfion: Yellowlsh Bruwn (10YR 5!6) Poorly Graded Sand - Checked By: JHA
ample Location: L LR "l Lab. No.: §-244 J}
I Qrganic Content!ASTM D2974
EPan D J?
fPan Weight
fpan Weight + Oven Dried Soil
Soil Weight
Mass|.:
. Ash
Best Mass of Ash
Ash Content| 2.320784
Organic Matte 2.32%

T




| o
Particle Size Distribution
I ASTM D422
ProjectNo..  20132A-01  Project Name: TID High Line Canal- Phase B Date: 5/19/2005
l ample No.: 3111 Boring/Trench: B~-3 Depth, (ft.) 61 s-sz 0 Tested By: MLH/BLP
Description:  Light Brownish Gray (10YR 8/2) Clayey St wdh Sand - .. Checked By JHA
Sample Location: Lab, No.: 5-186
Sieve Sze ~ Pastide Diameler ¥ Dry Weight on Sieve ]
I Inches Miimeter Retained Accumulated Passing Passing
| OnSieve On Sieve Sieve
{U.S. Standard) - (i) {mm)_ {gm) fom) . {gm} (%)
3inch 3,0000 762 00 3141 100.0
2 Inch 20000 508 06 KK} 100.0
] 15 Inch 1.5000 A1 0.0 314.1 100.0
' 1.0 Inch 1.0000 %4 00 3141 1000 -
¥4 nch . 0.7500 191 0.0 3141 100.0
1ZInch 05000 127 00 3141 100.0
8 Inch 04750 95 00 3141 1000
I H 0.1870 47500 . — 00 3141 100.0
~#0 0.0787 20000 | 0.12 o1 3140
0 0.03%5 0.8500 0.75 0.9 3132
I 0 0.0167 04250 268 35 3105
! 0 0.0008 0.2500 5.37 89 3052
#100 00059 0.1500 LEXT 200 2041
o w00 0080 | oo . 2766 77 264
l T .! 0.0386
' i . 0025
. { ' - {00149
I o r _ 00101
: 0.0060
_ : | - 00048
N B | - o own
1 s
i g 0.0028
! £ 77)
I |
|
|
P
5 ‘ - Parficle Size Gradation
| _
i L oo [ cote [ comss 7% e Coe Medm™{'Foe | st | ow |
| w0 -
I = 8003 »
i || & mofi
H 80.0 3
t & 500 ; L
ll 5 401 NG
l [| 8 0] | g
§| o 200 _ ~- ‘[
| 100 3 : il
1 | = . |
‘ 1,000,000 100.000 10.000 1.000 0.100 0010 0.001
| Particle Size (mm}
1 | |

| - HOLDREGE & KULL




Sample Location:

Specific Gravity i
Project No.: 20132A.01  Project Name: TID Hl_gh Line CanalPhaseB . .~ - . . Date: 5/24/2005 '
Sample No.: 3.111° .~ Boring/Trench B3 Depth fL 61 5-620 ' Tested By: BLP . l
Description: ﬁht Brownish Gray (10YR 6!2) Clayey Siltmﬂl Sand oo Cheeked By: JHA"

T T Lab No. 5186~

est material screened on number

Determination Number

eight of Bottie + Fluid + Soil
emperature in Celsius

eight of Bottie + Fluid
Evaporating Dish Number

Specific Gravity of Fluid at Temy .-
Specific Gravity

Average Specific Gravily= 264

.
R N I Y T I R N EE W A B T = .

e e

; _ Holdrege & Kull
2013201 5-186 3-11-2.xisspecific gravity




Organic Content
: ' ASTM D2974 _ -
Project No.: 20132A-01 Project Nan TID M_ine Canal- Phase B Date: 5!2512005
Sample No.: 3111 BonnngrenB-s _Depth, (ft.): 61.1-62.0 = Tested By: LIC
Description; - Light Brawnisb Gray (1OYR srz) CIayey sm vnth Sand _Checked By: JHA _

oil Weight

Mass}::

Max Mass of Ash}::

Ash Content] 1420955
Organic Matter] 14.21%




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

ASTM D422
Sieve Only Analysrs Worksheet o ‘
ProjectNo.. ~ 201324.01 _ Project Name: TID High Line Cansi -Phase B " . Date: 61152008

Tested By: LJC
. Checked By: ‘JHA"-

Sample No.:  4-3-% . ~ Boring/Trench: B4 . . % Depth, (R): 16.0 165 s

Description: LightBrowmsh Gray{2.5Y GFZ) Poor[yGraded Fin ith Silt

Sample Location: S
Moisture ContentData

———

Pan ID
Pan Weight
Pan iD Wet Soil +Pan WL
an Weight Total Wat Weight
et Soil + Pan Total Dry Weight 146.01 {gm)
Dry Soil +Pan 5= 41449 7. Total Dry Wt >#4 Sieve 0.00 (om)
ater Weight 2693 (gm) Total Dry WL<#4 Sieve 146.01 {gm)
Soit Weight 93.01 (gm) Total Dry Wt <#200 Sieve 13.70 (gm)
Moisture Conter 29.0 % Total Percent <#200 Sieve , 9.39 %
GRAVEL PORTION SIEVE ANALYSIS
_{Portion Retained On > #4 Sieve)
Sieve Size Particle Dismeter Wet Weight Dry Weight
Inches Milimeter Retained Retained Accum. Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
in. mm Em) @) {gm} (%)
6.0000 152.40 0.00 0.00 146.01 100.0
3.0000 76.20 (.00 0.00 146.01 100.0
2.0000 50.80 0.00 0.00 146,01 1000
1.5000 38.10 0.00 0.00 146.01 100.0
1.0000 25.40 0.00 0.00 146.01 100.0
0.7500 19.05 0.00 0.00 146.01 100.0
0.5000 12.70 0.00 0.00 146.01 100.0
1ROI = 0.3750 953 0.00 0.00 146.01 1000 ||
#4 0.1870 475 X y 0.00 0.00 145.01
PAN 88.29 146.01 | 146.01 0.00
————————CAND PORTONSEVEANALYSE
(Portion Retained On < #4 Sieves)
Representative Sample Data:
#200 Wash Data:
Portion >#200 Sieve: 13231 (gm)
P 428 Portion <#200 Sigve: 13.70 {gm)
‘et Soil 18829  (gm) Percent <#200 Sievs 9.39 (%)
Sol 14601 (gm) Total Wt <#200 Sieve 1370 (gm)
SieveSize | Parficle Diameter Dry Weight Rep_ Sample Total Sample Accum.
Inches Millimetor Retained Percent Weight Grand Total
On Sieve Retained Refained - On Sieve
(i) (m (%) (gm)
- 0.079 2000 : 0.00 0.00
0.033 0850 0.04 0.06
0017 0425 0.64 0.94
0.010 0250 20.73 3027
0.006 0.150 5497 8627
0.003 0075  BEid0Te 1422 .77
PAN Discard ’

HOLDREGE & KULL




Speclfic Grawty |
Project No.: 20132A—01 Project Name: TID ngh Llne Canal Phase B .- o . Date: 6/15/2005 _'
[sample No.: 434 ‘BoringfTrench B4 - ‘.. Depth,ft: 16.0:16.5 = -~ - Tested By: LJC- ‘I

Checked By: JHA - |
LabNo. 5244 |

escripﬁon' iamhh Gray(.z.&’( 6!2) PoorlyGradetheSandwithSilt
Sample Location: R A T L e

| est material screened on number -
SampleAnrorOven Dried: Wern
ype of fuid used in test: ,ﬁswed

sieve - Other ..

De'termlnaﬂon Number
Weight of Bottle + Fiuid + Soif’

| "emperature in Celsius

[Weight of Bottie + Fluid

Evaporanng Dish Number
J eight of Dish + Sail

IV Neight of Dish
Neighit of Soll

;‘
' |
; |

f
! |
+ |
|
|
F |
|

Holdrege & Kuli .1

20132A—01 4-3-1 lab #5-244 Xlsspecific gravity

' |
l N » | Average Specific Graviy= 271
| _




Organic Content
ASTM D2974 _
Project No.: 20132A-01 Project Nan TID ngh Line Canal - PhaseB ' - Date: 6/15/2005
ample No.: z = ik - Tested By: MLH -+ ...
eription: t ~ Checked By: JHA @, .
ple Location; © Lab. No.: 5244
fPan ID
Pan Weight
Pan Welght + Oven Dried So 253
Soil Weight 93.26
Trial 1 [Trial2 Trial 3 Trial 4 Trial §
Mass : FRET AT, o= _ E
Ash
Best Mass of Ash
Ash Content
Organic Matter




. Particle Size Distribution
l - ASTM D422
» ProjectNo..  20132A-01  Project Name: TID-High Line Canal Phase B Date: 61172005
' ; Sample No.:  4-5-1 Boring/Trench: B4 Depth, (ft): 26.0-26.5 Tested By: LJC
' Description: Light Olive Brown (2.5Y 5/3) Poorly Graded Sand Checked By: JHA
: ‘HSample Location: Lab. No.: 5-186
_ Sieve S icle Diameler . ] iy Wi on Sieve nt
I Inches Milimeter Retained Accumulated Passing Passing
On Sieve On Sieve Sieve :
| {US. Standard) (] {om) fom) LV I )
6 Inch i 1 I T O 100.0
. Jinch T 3.0000 762 00 EGE 1008 |
2Inch 2.0000 508 00 - i3 1000 ||
, — 15inch 1.5000 381 00 2113 100.0
. 1.0 Inch - 1.0000 2%.4 00 2113 : 1000 |
. ¥4 Inch 0.7500 19.1 00 213 1000 |
- AR Inch 0.5000 127 00 | 213 1005 |
8 Inch 0.3750 85 00 211.3 100.0
# _ 0.1670 47500 00 2113 100.0
. #0 T 0.0767 2.0000 0.00 00 2113 1000 ||
73] 0.0335 0.8500 05 03 2114 0 |
l $40 0.0167 0.850 By 192 192.1 800
_ %0 0.008 02500 12152 1407 706 34
#100 0.0069 0.1500 53.13 1939 175 83
' 20 0.0030 0.0750 404 2079 34 16
N 5 0.052 . 62
- 06029 _ . 0.2
I Cem 12
1
. Cu= 200 ™
| H
I -
£
| Particle Size Gracii
l | 0,‘°Buu|dets Cd:bleICoaSeGla[ulF'ne lm Medum " Fine Sit l Clay l
| 100.0 gy T
fl = @00
© H g 68003 - 1
_ o E 500 ;
- M § 400 _
l | ‘g 203 A
) : ’ | ml} 3
| ' ] 100.000 10000 1.000 0.100 0010 0.001
- - Particle Size (mm)
L E&KU
1 - |




6 PERMEABILITY TEST

ASTM D5084 (Method C)
Project No.: 20132401 Project Name: TID- High Line Canal Phase B
Sample No. 451 ' " Boring/Trench No.: B4 ' Sample Depth (1) 260265
Sample Description Light Olive Brown (2.5Y 53} Poorly Graded Sand I ,
.~ TestedBy: MIH. .. CheckedBy JA~  [abNo. 5186

:

TEST SPECIMEN INFORMATION

Initial and Final Specimen Test Conditions End of Test Oven Dried Sample Information
Properly Units Initial final g ltem Unit
Diameter fem) §-:490 | 490 - Tare Number na
JArea fow'2) | 1886 18.86 Tare Weight _ @
Fgm fem) 1880 1780 Wet Soil + Tare Weight g
olume fem*3) | 16585 | 147.09 Soil + Tare Wei o)
Soil Weight {@ 1<-24270:] 24879 {Water Weight o)
Soil Wei o | 2097 | 2007 [Dry Soil Weight (@
WaterWeight | (o) 2.73 27.82 Moistire Content (%)
[Moisture Content | — (%) 9.8 126 Lab Maximum Dry Density (peh)
Dry Density (pch) 83.1 93.8 Optimum Moisture Content (%)
oid Ratio (cim) 0.990 0.764 ific Gravity (dim)
Saturation (%) 2.3 437
Porosity {%) 498 433 | Avg. Permeability{Last Four Readings), K="
Relative Compactio] (%) '
SAMPLE PREPARATION AND TEST CONDITIONS:
HBack Pressure Saturation Test Phase:
Chamber (ps]) Sample Top and Bottom (psi) = Skempton “B” Parameter =
Chamber (psi) Sample Top and Bottom (psf) = Skempton "B* Parameter =

Consolidation Test Phase:
Chamber (psi) =
HPermeaﬁon Test Phase:

Sample Top and Bottom {psi) =~ - 80,0 Average Consol. Pressure (psi) =

Inftial Hydraulic Gradient (cmicm) =
Sample Bottom {ps) =

Sample Top (psi) = -1 60.0:7;
PERMEATION TEST DATA

Burrett Readings Temp. | Pemmeability { Restart Comments
Bottom Top Chamber} Degree Test
Celcius

(en/s)

3.8E-04

4.1E-04

3.3E-04

29E-04

38E-04

3.6E-04

4AE04

4.1E04

4.9E-04

20132A-01 5-186 4-5-1.xIs, Perm (2)




BORING B-5




Particle Size Distribution

ASTM D422
ProjectNo..  20132A-01 Project Name: ~ TID High Line Canal- Phase B Date: 5/19/2005
Sample No.:  5-9-2 Boring/Trench: B-5 Depth, (L) 45.5 - 46.0 Tested By: MLH/BLP
Description:  Light Brownish Gray (10YR 6/2) Sandy Clay with Silt Checked By: JHA
Sample Location: ] Lab. No.: 5-186
- Parlice Diameler : Dry Weight on Sieve |
Inches Millmeter Refained Accumuiated Passing
On Sieve On Sieve Sieve
in) {mm) {gm} {gm) {gm)
f 6 inch e R X ) 1
fi 3 inch 3.0000 762 00 365 00 |
f 2 Inch 2.0000 508 00 385 1000
ﬁ 15 Inch 1.5000 3.1 00 3855 1000 |
1.0Inch 1.0000 254 00 3855 1000 |
¥4 frch 0.7500 19.1 00 3855 1000 |
i 172 Inch 0.5000 127 . 60 3855 100.0
| 38 Inch 0.3750 95 00 35 1000
' # 0.1870 4.7500 00 3855 100.0 4‘
" #0 0.0787 2.0000 013 01 3.4 wo |
fl 0 0.0335 0.8500 260 27 3828 %03 |
0 0.0167 0.4250 7.05 105 375.1 0.3
" R 0.0098 0.2500 943 198 35,6 948 u
| #00 0.0059 0.1500 _ 435 320 87
i #200 00030 00750 1261 8.1 2094 2] i
f 00R2 Bz |
00288 720 f
00106 , G |
00077 625 I
00062 50.4
. 00657 56.2
-E 0.0047 530
£
= 1
I
|
I
Particle Size Gradation
Boulders | Cobble | Coarse Gra\l.re! Fine | Coarse}. Medium Saiwd Fine _ Sit Clay
100.0
900 3 M
£ 800] N
o 700
B 6003 e
€ 500 : ~
g 4001
£ 0]
a. mo 3
10.000 1.000 0.100 0.010 0004
Parficle Size (mm)

__HOLDREGE & KULL ]




l T @ PERMEABILITY TEST @-

; ASTM D5084 (Method C)
: [Project No.: 20132401 Project Name: TzDHMCanal-Phasea .
Sample No. $81 - - BorngTrenchNo.: BS5 . : _ SampleDepﬂl(ft) 469-465
amiple Description: JgtBrowmshGrayﬂOYRﬁrZ)SandyChymsm N ‘ ' IR
. E?ested 5/26/2005 - - TastedBr MLH R CheckedBy‘.H-LA LabNo 5-186

I . — TESTSPEc:mENiﬁ?oﬁMAﬁok —

__Initial and Final Specimen Test Conditions - __End of Test Oven Dried Sample Information
. Property Units Initial final lﬁ Htem 1 Unit Final
Diameter fem) L4090 0o Tare Number RS = .
'El {em*2) 18.86 Tare Waight
Height . cm) |79 94D Wet Soil + Tare Weight _
olume {cm*3) 177.26 177.26 Dry Soil +Tare Weight
Soil Weight (g  [suBrs]  317.69 Water Weight
Dry Soi M’t {ar)_ 216.87 216.87 Soil Weight
_ 94.94 100.62 Moisture Content
(%) 438 485 Lab Maximum Dry Density
{pch) 764 764 Optimum Moisture Content
(dim) 1.248 1.248 |Specific Gravity {dim)
(%} %65 1025 _
(%) 555 555 I A'vg. Permeability{Last Four Readings), K=
(%)

SAMPLE PREPARATION AND TEST CONDITIONS:

Sample Top and Bottom (psi) =
Sample Top and Bottom (psi)

Sample Top and Bottom {psf)

Skempton "B" Parameter =
Skempion "B" Parameter = -3

Average Consol. Pressure (psi) = 50

Initial Hydraulic Gradient (cvcm) = 12.08

Chamber (psi) =

Sample Top (psi) == 0.0 - Sample Bottom (psi) =
. PERMEATION TEST DATA _ -
Time Data . - Burreff Readin Temp. | Permeability] Restart Comments -
- Date | Clock Time | Elapsed Bottom Top |Chamber| Degree Test
Time {Inflow) (Outfiow) Celcius
(mvdly h:m amépm) | (him) (sec) {cm) {cm} m) | (C) {cms} | (Yes or Noj
; : 7:10 AM 0 4 o
8:16 AM 3,600 5.1e-07
9:10 AM 3,600 34E-07
10:11 AM 3,660 22607
11:10 AM 3,540 2,307
1210 PM 3,600 28E07
1:10 PM 3,600 22607
o.
0
0
0
0
0
0
0
0
0
0
0

| I . 20132A-01 5186 5-9-1.xIs, Perm Worksheet




BORING B-6




I Particle Size Distribution
ASTM D422
' (ProjectNo.:  20132A-01  Project Name: JID High Line Canal- Phase B Date: 5/19/2005
Sample No.: 65-2 Boring/Trench: B-6 Depth, (It); 26.0-26.5 Tested By: MLH/BLP
iDescription: Light Yellowish Brown {10YR 6/4) Saﬂdy Silt- _ Checked By: JHA
l 1Sa !eLocaton ; _ ~—  Lab. No.: 5=
: '—_"’W
On Sieve On Sieve Sieve
' | (om) (gm) (gm) %)
) 3inch 3.0000 76.2 00 Y 459
bL — 2inch 2000 "508 00 459
' 15Tnch 15600 S 00 3859
10inch : 10000 54 00 @59
E ¥ Inch 00 a1 00 4859
2 Inch 05000 127 00 4859
3 inch 03750 95 00 459
- - 71 _ - 0.1870 "4.7500 0.0 4859
- : ) 0.0787 20000 008 10 B9
. : : 20, 0 0.8500 1242 134 25
o #0 00167 04250 X %5 403
: 0 0.0058 0.2500 3683 . B24 034
. —#I00 0.0050" 01500 GET 1538 3401
' B 20 _ 0.0030 00750 _ 047 262 207
; 0,061
. _! : 00269
P | 007
: 0.0102
‘ 0.007%
o[ 00047
I | ‘g 00022
| £ 0.0033
! £
1 |
i : F
l | gl e | e | comrse ™ Fine Joarse)  Mecun™T Fine Sit Coy | }
900 3 S - '

Percent Passing (%)
g
[

0] . fiiins

. - 1,000,000 100000 10.000 1.000 0.100 0010 oo ]

Particle Size (mm)

1

T HOLDREGE & KULL

20132A-01 5-188 6-5-2.xs, Sieve (6-5-2a)




@ FeRvEABLTVTEST @

ASTM D5084 (Method C)
JProject No.: 20132401 . Project Name: TID ngh Lme Canal- Phase B _
Sample No. 6-5-1 - .- Boting/TrenchNo... B - L Sanple Depth (ft) 26 5—2?0 -
Sample Description: Light Yellowish Brown (10YR 6/4) Sandy sk ' R
DateTested 5262005 - . ... TestedBy: MLH. - ... CheckedBy JHA LabNo 5-186 o
TEST SPECIMEN INFORMATION
_Initial and Final Specimen Test Conditions End of Test Oven Dried Sample information
Property Units Imt:al final 1} ltem Unit Final
I]-Jiameter fom) | 4900082000 Tare Number
JArea (cm*2) Tare Weight
[Height {cm} Wat Soil + Tare Weight
Volume {cm*3) Dry Soll + Tare Weight
Wet Soil Weight {9 3100 Water Weight
Dry Soil Weight {ar) 328.48 328.48 {Dry Soil Weight
[Water Weight (an 53.47 63.30 [Moisture Corttent
{Moisture Content (%) 16.3 19.3 Lab Maximum Dry Density
[Dry Density {pch) 108.7 109.9 Optimum Moisture Content
}void Ratio {dim) 0.521 0.506 Specific Gravity
Saturation (%) 82.7 100.9 _ _ o
Porosity {%) 343 336 | Avg. Permeability{Last Four Readings), K=::11;2E:05 cmis
|Relative Compactiof (%) .

L SAMPLE PREPARATION AND TEST CONDITIONS:
Back Pressure Saturation Test Phase:

Chamber (psi) Sampls Top and Bottom (psi) Skempton *B* Parameter
- Chamber (psi) Sample Top and Bottom {psi) Skempton “B* Parameter =
[Consolidation Test Phase: N
: Chamber (psi) = Sample Top and Bottom (psi) = Average Consol. Pressure (psi) = 5.0 _
{Permeation Test Phase:
Permeant = 3
Chamber (psi) =
Tima Data Temp. |Permeability] Restart Comments
Date Clock Time} Elapsed Degree Test
Time Celcius
(midly hxm ampm)|  (h:m) (sec) (cm/s)
- DRI 7:10 AM 0
8:10 AM 3,600 1.2E05
9:10 AM 3,600 1.1E05
10:11 AM 3,660 1.1E05
11:11 AM 3,600 1.1E05
12:10 PM 3,540 1.3E05
1:10 PM 3,600 1.4ED05
1:12 PM 0
2:12 PM 3,600 1.0E05
0
0
6
0
0
0
0
)
0
4
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.. ASTM 0422
: " Sieve OnIyAnalysui Workshest :
. Project No.: 201_32A-n1 ;- Project Name:  TID ngh Line Canal-PhaseB. . .~~~ .. Date: 5/119/2005 .-
JsampleNo.: 6102 - - Boring/Trench: B-6 . R Depth ) 61.061 3 Tested By: MLH/BLP
: ion: - Dark Yelluwish Brown (10YR 4:4) Sandy Clay ‘-‘ Checked By: JHA - - .
‘FSampie Location: Lab. No.; 5-186
' Lt
Pant ID
- Pan Weight
ID Wet Soi +Pan Wt
Weight Total Wet Weight
et Soil +Pan Total Dry Weight .
Soil +Pan 4260 Total Dry Wt >#4 Sieve 0.00 {gm)
ater Weight . , Total Dry Wi.<#4 Sieve 261.70 . (gm)
Sol Weight 2590 {gm) Total Dry Wt. <#200 Sieve 20975 - (gm)
isture Content — 73 (%) Total Percent <#200 Sieve 15
GRAVEL PORTION SIEVE ANALYSIS
{Portion Retained On > #4 Sievs)
Sieve Size _ Particle Dismeter Wet Weight Dry Weight S
Inches Milimeter Retained Retained " Accum. Passing Percent
On Sieve On Sisve On Sieve Sigve Passing
{mm) {gm) (gm} (gm) {gm) (%)
152.40 0.00 261.70 100.0
7620 0.00 261.70 1000 |
50.80 0.00 261.70 1000 |l
38.10 0.00 261.70 1000 ff
25.40 0.00 261.70 100.0
19.05 0.00 ~261.70 100.0 H
1270 0.00 261.70 100.0
9.53 0.00 - 261.70 100.0 1
475 0.00 261.70 100.0
280.90 26170 261.70 0.00 |
{Portion Retained On < #4 Sieves) j
: Representative Sample Data:
dan 1D #200 Wash Data: _
%an Weight & Portion >#200 Sieve: 26.32 {gm)
et Soil +Pan Portion <#200 Sieve: 106.25 {gm)
Vot Sol ; Percent <#200 Sieve 80.15 (%)
¥y Sof 13257 (gm) Total Wt <#200 Sieve 209.75 (gm)
- Sieve Size Parlicle Diameter Dry Weight Rep. Sample Total Sample
' Inches Milimeter Percent Woight
: Retained Retsined
(mem) {%) (om)
2.000 0.02 0.06
0.850 1.10 288
0.425 233 6.10
0.250 . 2.16 567
0.150 474 1234
0.075 952 2491
_
HOLDREGE & KULL



=Speciﬁc Gravity

- , ~ ASTMDs o
Project No.: 20132A-01 Project Name: TID High Line Canal Phase B L Date: 6/9/2005
ample No.:  6-10-2 7 .. Boring/Trench B " . Depth, ft.: 61.0-61.5 Tested By: BLP -

[Description:  Dark Yellowish Brown (10YR4/4) Sandy Clay -~ - o .o Checked By: JHA - =~
Sample Location; R R T S S T R Lab No. 5-186 -

; est material screened on number
ample Air or Oven Dried:
ype of fluid used in test:

iDetermination Number

eight of Soil
pecific Gravity of Fluid at Temp. 295862 JH900Z i s
pecific Gravity 2.72 278 2.78 0.00

Average Specific Gravity=  2.76

Holdrege & Kull

20132A-01 5-186 6-10-1.xisspecific gravity
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Organic Content
ASTM D2974
2b13zA;o1 - Project Name: mmgnthecmlmm's Date: 6/1/2005
§-10-1 - - - BoringTrench: B-B.. Depth (ﬂ.) 61.5-820 : Tested By: LJC -
_ DarkYellowlsh arawnﬂnmuqsmyclay . °  Checked By: JHA -
LabNo.: 5-186

Organic Content/ASTM D2974

Pan Weight + Oven Dried Soil
ISorI Weight
! ,
i Mass|-
] Ash
| Max Mass of Ash]:
Ash Content] 8.8772846
Organic Matter 8.88%




PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

ASTM D422
Sieve Only Analysis Worksheet
Project Name: TID- High Line Canal Phase B .

20132401

Date: 5/26/2005

Sample No.: 742 - BeringfTrench: B-7 . Depth (ft,) 21 0-21 5 e Tested By: ‘LJC
Descripfion: Yeliowish Brown (10YR 514} Poorly Graded Sand ¥ wi . Checked By: JHA -

Sample Location: Lab. No.: 5—186

Moisture Content Data Total Mabnal Sample Data;
Pen D :
Pan Weight
Pan ID Wet Soil + Pan Wt
Pan Weight (gm) Tola! Wet Weight
et Soil +Pan gm) Total Dry Weight
Dry Soit +Pan .. gm) Total Dry Wt >#4 Sieve 0.00 {gm)
ater Weight 281 {gm) Total Dry Wt.<#4 Sieve 17721 (gm)
Dry Soil Weight 28.55 {gm) Total Dry Wt <#200 Sieve 0.15 {gm)
Moisture Conter 2.1 % Total Percent <#200 Sieve 0.08
GRAVEL PORTION SIEVE ANALYSIS
rtion Retained On > #4 Sieve)
Sleve Size Particle Diamater Wet Weight Dry Weight
inches Millimeter Retained Retained Accum, Passing Percent
On Sieve On Sievs On Sieve Sieve Passing
) | (mm) (gm) (gm) (om) (gm) (%)
6.0000 152.40 0.00 177.21 100.0
3.0000 - 76.20 0.00 177.21 100.0
2.0000 50.80 . 0.00 177.21 100.0
1.5000 38.10 0.00 177.24 1000
1.0000 2540 0.00 177.21 100.0
0.7500 19.05 0.00 177.24 100.0
0.5000 1270 0.00 17721 100.0
0.3750 9.53 0.00 177.21 100.0
0.1870 475 _ _0.00_ 177.21 100.0
- 193.41 177.21 177.21 0.00 4
{Portion Retsined On < #4 Sisves) ]
Representative Sample Data:
Pan ID #200 Wash Data:
Pan Weight {gm) Portion >#200 Sieve: 177.06 (gm)
et Sofl +Pan . 5 (gmy) Portion <#200 Sieve: 0.15 (gm)
et Soil 193.41  (gm) Percent <#200 Sieve 0.08 (%)
Sail 17721 (gm) Tolal Wt <#200 Sieve 0.15 {gm)
Sieve Size Parlicle Diameter Dry Weight Rep. Sample Total Sample Acoum,
Inches Millimeter Retained Percent Weight Grand Total
: On Sieve Retained Retained On Sieve
(mm) (%) om
2,000 %L 0.10 Jt;%LAOT?L
0.850 493 874 8.91
0.425 58.85 104.28 113.19
0250 2351 41.66 154.85
0.150 8.32 14.75 169.60
0.075 421 7.46 177.06
HOLDREGE & KULL




' Specific Gravity - |

IProjectNo.: 20132401 ProjectName: TID ngh Line Canal-PhaseB . . . . Date: 527/2005 |
-Sample No.: 74200 Boring/Trench BT - Depth, ft.; 21 0-21 5 Tested By: LJC S
iDescription: Yellowish Bmwn {10YR 5/4) Poorly Graded. Sand " Checked By: JHA :
\ ample Location: SR T e e TR L e Lab No. 5186~ .+ ="

. estmatenalscreenedon number
SampleArorOven Dried:
ypeofﬂuld used in test.-

'

i

IDetermination Number

[weight of Bottie + Fiuid + Sof
‘ emperature in Celslus

‘ eight of Bottle + Fiuid
|Evaporating Dish Number

\' eight of Dish + Soll
fWeight of Dish

\ eight of Soi _
_BSpecific Gravity of Fluid at Temp. §:
( Specific Gravity

267 267

|
: | Average Specific Gravity=  2.66 ' _ ;
|

: Holdrege & Kull |
20132401 5-186 7-4-2dsspecific gravity




Organic Content

ASTM D2974

20132A-01 Project Name:  TID- High Line Canal Phase B " Date: 8/1/2005 -
742 __ Boring/Trench: B7 .. Depth, (t): 21.0-21.5 - Tested By: LIC - ..
Yellowish Brown (10YR 5/4) Poorly Graded Sand ™~~~ Checked By: JHA

Lab. No.: 5-186.~ -

Organic Content/ASTM D2974

Hﬁan ID X FU2 AR
fiPan Weight = ABT.
lPan Weight + Oven Dried Soil| ... 168.4: H
Soil Weight
. Trial 4 LT
Mass| . 88381 18|~ -166.48
Ash 0.25

Max Mass of Ash[:

Ash Content| 2.250225
Organic Matter 2.25%

!

R aE =
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Particle Size Distribution :
ASTH D422
Project No.: 20132A-01 Project Name: _TiD- High Line Canal Phase B Date: 6/1/2005
ample No.:  7-10-1 - Boring/Trench: B-7 Depth, (it.): 51.0-51.5 Tested By: LIJC/MLH
" IDescription: Dark Yellowish Brown (10YR 4/6) Clayey Sand Checked By: JHA
Sample Location: Lab. No.: 5-186
it oit }
Inches Milimeter “Retained Accumtdated Fassing Passing
. On Sieve On Sieve Sieve
{U.S. Standard) {in.) {mm}) {gm) (gm}) {gm) %)
"~ Binch i r3 00 1.7/ Ba—
3lnch 30000 762 00 87.1 100.0
Zinch 20000 508 00 871 1000
1.5 bnch 15000 381 00 871 100.0
10inch 1.0000 54 00 871 100.0
~ 4 Inch 0.7500 191 0.0 871 100.0
12inch 05000 127 — 00 871 100.0
8 Inch 0.3750 [ 00 8.1 100.0
) 0.1870 47500 00 871 1000
#0 0.0787 20000 024 02 ) 80.7
#0 0.0335 0.8500 118 14 857 86.4
M0 0.0167 0.4250 1.8 33 838 9.2 ¥
#0 0.0098 0.2500 272 55 815 936
#100 0.0059 0.1500 1135 ~ 169 762 0.6
I #200 0.0050 00750 %5 5348 33 382 1
I 0.02%68 82
‘. 001% 264
00032 48
| |
| !
| E ]
! ;:g_ H
i 1
] |
i |
g | Gavel }
f 100 Liers | Cotble | Coase " | Fine |Coarse) Medms“'d| Fine [ St Ciay_l
i | 0 e =T T 1
1B 200 3H- '
1 800 |
% © 700 A\ :
It 60.0 |
14 5003 i
|| 3 00 [
] 300 ; :
i 20 |
5 100 4 ?
; 00 i
1,000000 100.000 10.000 1.000 0.100 0010 0.001
- Particle Size (mmm) ‘

HOLDREGE & KULL




® PERMEABILITY TEST ()

ASTM D5084 {Method C)
Project No.: 20132A43 . Project Name: TID- ng_une Canal Phase B .
No, 7-101 Boring/Trench No.: B7. Sampte Deﬁh 51 0515
Sample Desciription; DarkYeIlo«shBrownﬂOYR#B)ClayeySand Lo I I R
Date Tested: 622005 .. - TestedBy MLH T Ched(edBy JHA. LabNo. 5185
TEST SPECIMEN INFORMATION
Initial and Final Specimen Test Conditions ____End of Test Oven Dried Sample mhnmtbn
Property Units Iniial final lr . flem
G {em)  b-o490 ] o630 Tare Number
Arca {cm*2) 18.86 206 Tare Weight
Hoight fem) |5 10405854 Wet Soil + Tare Weight
Volume om*3) Dry Soit + Tare Weight
et Sofl Weight _ Water Weighl
Soil Weight {g1) tﬁ Soil Weight
'%aferWeighl () Moisture Confent
Moisture Content %) Lab Maximum Dry Density
Dry Density {pch) Optimum Moisture Content
Void Ratio {dim) Spocific Gravity |
uration (%) X ¥
m {%) 385 378 I
ive Compaction] (%) _

Skempton 'B* Parameter = 3
Skempton "B" Parameter =

Sample Top and Botfom (psi)
Sample Top and Botlom {psi)

Consolidation Test Phase:
Chamber (pei) =37 % Sample Top and Bottomn (psh) Average Consol. Pressure {psi) = 50
Pemeation Test Phase: .
1 Initial Hydraulic Gracient (emfem) = 13
Sample Bottom {psi) = 2547
PERMEATION TEST DATA
o Burrelt Readings Temp. Permesbilty | Restar Comments
Elgpsed Boltom | Top Chamber Degres- | Test

Time (infiow) | (OCutfiow) Celkeius

(sec) {em) {cmés) (Yes or No)

1,800 : 6.2E-06

1,800 5.98-06

1,800 5.1E-06

1,800 5.96-06

1,800 6.1E-06
0

1,800 2906

1,800 29E-06

1,800 4.8E-06

1,800 5.7E-06

1,800 6.0E-06

1,800 53606

1,800 5.76-06
0
[
0
0
o

20132A-01 5-186 7-10-1.xis, Perm Worksheet
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CONSULTING ENGINEERS « GEOLOGISTS

Project No. 20132-01
April 20, 2005

Mr. Brent Harrison, Senior Civil Engineer
Civil Engineering Department

Turtock lkrrigation District:

P.O. Box 949 '

Turlock, California 95380

Reference: TID - High Line Canal
Stanislaus and Merced Counties, California

Subject:  Summary of Laboratory Test Results
Dear Mr. Harrison:

Holdrege & Kuil (H&K) is pleased to present this letter which summarizes the results of
laboratory testing performed on the samples collected from the High Line Canal located
in Stanislaus and Merced Counties, California. The purpose of our services was to
characterize and determine the thickness of the existing clay liner in the canal. The
following sections describe our limited field investigation, the site conditions
encountered, and the results of the laboratory testing. The work was performed in
general accordance with the scope of services presented in our proposal dated March
4, 2005.

Field Investigation

On March 10, 2005, an engineer with our firm performed a limited field investigation that
consisted of drilling four exploratory borings in the High Line Canal. The locations of the
exploratory borings were determined by Mr. Brent Harrison with the Turlock Irigation
District (TID). The borings were drilled using a hand auger to depths ranging from
about 1.2 to 2.3 feet below the canal bottom. Relatively undisturbed samples of the
liner material present in the bottom of the canal were collected using a slide hammer
equipped with 2-inch diameter sampler lined with a brass liner. Our engineer
maintained a log of the borings and visually classified the soil exposed according to the
Unified Soil Classification System. Samples obtained from the exploratory borings were
packaged and sealed in the field to reduce moisture loss and disturbance, and brought
to our laboratory for further testing.

(209) 845-1305 « FAX (209) 845-8355 « 448 South Yosemite Ave. e« Oakdafe, CA 95361 » A California Corporation




Profect No. 20132-01 Summary of Laboratory Test Resufis for TiD — High Line Canal
April 20, 2005 Page 2

Detailed descriptions of the subsurface conditions encountered during our field
investigation are presented on the attached exploratory boring logs. The

approximate exploratory boring locations shown on Figure 1 are designated as C1

through C4.

Laboratory Testing

Laboratory tests were performed in accordance with current ASTM standards on
selected soil samples of the liner material to evaluate their physical characteristics
and engineering properties. The laboratory testing program was formulated with
emphasis on the hydraulic conductivity of the existing liner material present in the
bottom of the canal. We performed the following laboratory tests:

= D422, Full Sieve Analysis with Hydrometer

= D854, Specific Gravity

» D2216, Moisture Content

= D2487, Unified Soil Classification System

= D2488, Soil Description Visual Manual Method
» D2937, Density

= D2974, Total Organic Carbon Content

= D5084, Falling Head Permeability

Moisture content, density, porosity, specific gravity, total organic carbon content,
percent passing the No. 200 sieve, and falling head permeability test results are
summarized in the table below. The laboratory data sheets are attached.

Total Percent
. Sample | Moisture | Dry . . Organic | Passing |Average Hydraulic
Boring Inferval | Content | Density PO{;;'W %223:? Carbon | No.200 Condugctivity

Number {feet) (%) {pcf) Content Sieve (cmisec)
(%)

1 1.1-16 | 195 104.7 37.0 2.66 1.37 18.3 1.8E-06

C3 0308 | 186 1043 | 37.2 2.67 469 32.5 3.8E-06

C4 1217 | 120 118.3 285 2.66 1.20 358 1.8E-06

Conclusions

Based on our exploratory borings, the liner material present at the locations drilled
varied in thickness from about 5 to 7 inches. The liner material sampled consisted
of clayey sand and silty sand with trace to some clay. The hydraulic conductivity of
the liner material measured in the laboratory varied from 1.8E-06 to 3.8E-06
cmfsec.
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Project No. 20132-01 Summary of Laborafory Test Results for TID — High Line Canal

| Aprit 20, 2005 Page 3

We appreciate the opportunity of providing our services for this project. Please feel
free to contact our office if you have any questions regarding this letter or if we may
be of further assistance of this project. .

Sincerely,

HOLDREGE & KULL

Anthony P. Mazzei
C.E. 67802 )

Attachments: Figure 1 ~ Exploratory Boring Location Map

Exploratory Boring Logs
Laboratory Data Sheets
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g HOLDREGE & KULL EXPLORATORY BORING LOG Boring No.
TNIRLTFEE (AC NIqas - EEOL1ACTATS Project Name: 11D - HighLine Canel C1
iProjeot No.: 2013201 Task:
L ocation: Starislaus and Merced Counties, CA Shest 1
Lopged By: A Mazzei of 1
45 Date Started: 3H10/2005 Date Completed: 312005
Driting Cmpny: :
55 Driler: Helper:
Drill Rig Type: Hammer Type:
Dritting Method: Hand auger and 2.0 inch dismber side 1
B1 Bering Diameter in): 4 Total Depth {FLE: 16
800 Downstream of Drop 12 Ground Surface Blev. (F£. MSL): Datum:
Badkfil or Well Casing:
e Ground Water infprmation
.zlz =] 2 .
B [3e)5:8) 52 ) ¢ § | 5% -
$E |82 (382 25 | ¢ FEEL e
o BEE|ETE|E5| £lez Supth 1)
f =28 | & 2 Presentation Order for Soi and¥or Rock Descripions

{LISCS Symbot; Partical Sizes %), Marrsel Gokor; Densiy or Comsisteny, Melshrre; Qther)
(CL)  Siity CLAY, Dark Gray {10YR.4/1), Wet, Some Fine to Medium Sand

N
Oraphle Log

[SEDIMENT]

05

(SM) Sity SAND; Very Dark Grayish Brown {10YR,3/2), Wet {SEDIMENT]
1.0

(SC) Clayey SAND; Reddish Brown (5YR 4/4), Moist [LINER MATERIAL]

S-1

(SC) Clayey SAND; Gray {10YR,5/1); Moist JLINER MATERIAL]

15

Boring lomminated at a depih of 1.6 feet below existing canal grade.
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T OLDREGE & KULL _ EXPLORATORY BORING LOG Boring No.
l—l< CORSFLILEG ITGIMNEERS - CEOLBGISTY Pm'pellﬁuna: T!D-le.he(:aml Cz
Projact No.: 2013201 Task:
[Location: Stanisaus and Merced Counlies, CA Sheet 1
500° Upstream of Union Pacific Railroad L ogged By: A Mazzel of 1
[ate Started: SHOR005 Dals Completed: 302005
je 0 '! Deiing Cmpny: . :
72 Rig Typs: .- Hammes Type:
g Mothod: Hand auger and 2.0-inch diamfer slide hammer
B2 g Diameter fin}: 4 Total Depth (FLY: 12
nd Surface Elev. (FL. MSL): " Detum;
[Backsifl or Well Casing:
< Grognd Water information
% ze2f3 z| £ s Cate
£f| £ z g # |EE| % -
I gg Eg% ggé ég H sg %E ] Time e
s\ REE[ETE 80 2| HiE| R [omm -
z B °la ] Presentation Order For Soif andior Rock Descriptions
USCS Symbol Partical Stoes [R), By Molsture; Othar)
(SM Sﬂ!ySANDVeryDarkGraylsthm(iG‘rRaﬂ) WEt;SmleCoatseG'avelsand
Cobbies [SEDIMENT]
05
——
(SN _ Sily SAND, Reddrsh Brown (5YR,4/4), Moist [LINER MATERIAL]
5-1
10
Boring tesminated at 1.2 feet below existing canal grade.
15
20
25
30
35 -
40
45
5.0




Boring No.
[B7q HOLDREGE & KULL EXPLORATORY BORING LOG g
COMIBLTIRG EmGIRETAT - GEBIOGLLTY [Project Name: TID - High Line Canal c3
Praject No.: 2013201 Tash:
i ocation: Stanisiaes and Merced Counfies, CA Sheet 1
650" Downsiream of Drop 7, 100' Upsiream of South Ave. Logged By: A Mazzel oF 1
Date Started: 34072005 Dato Completed: 3HO2005
e k') » Driling Conpry: '
Drifler: Helper:
58 Drill Rig Type: Hammer Typs:
Drilfing Methed: Hand atger and 2 (Hinch diamber slide hammer
B3 ing Diameter (in): 4 Total Depth {FL): 14
Ground Surface Slov. (Ft. ESL): Datum:
or Well Casing:
g Ground Waker Information
saz |8 g g W - Date
=2 ] z g «w E S 7
S HITHE IR R o
£ | E 2ER] = 4 g 22 £
A AHHEHIEC R 2583 Depth )
3 sEm|s & 3 a Presentation Orer for Sol andéor ftock Descriptions
— {UISCS Sybek Partieal Stzes {%), Merrsel Color; Derslly or Consistency: Molsure; Othed)
{SM) Sty SAND; Dark Gray {10YR,4/1), Wet [SEDIMENT]
05 (SM)  Sitty SAND; Very Dark Grayish Brown (10YR,3/2); Molst [LINER MAﬁEﬁIAL]
51
1.0
(SM) _ Sity SAND; Brown (10YR 473}, Maist [NATIVE]
15
Boring ferminated at a depth of 1.4 feet below existing canat grade.
20
25
30
35
40
45
5.0

i
i
|
|
|
i
i
i
i
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HOLDRECE & KULL EXPLORATORY BORING LOG Boring No.
I—'l< CORINITInG ERCIMEEAL - GI@EOGIZTE [Project Name: TH - High Line Canal C4
ject No: 20132-01 Task:
H ocalion: Stavistars and Merced Coundies, CA Shoet 1
% ogged By: A Mazzei o 1
Dala Stacted: 2005 Cato Comploted: 12005
) Drilling Cenpny: '
[Drill Rig Typeo: Hammar Type:
Driking Method: Hand auger and 2.0-inch diamter siide hammer
Boring Dianteter {in.): 4 - Yotaf Depth [FL): 23
Surfwce Elev. {Ft. MSL): S Dabem:
600 Downsiream of Bradhury Road or Well Casing: :
; Ground Water kxformation
8 23|32 & 5 ; i 33| = Dats
E < ] F ] 3 =~
AHHEHE AR R EECE I =
$°|BRE|ERE| 8| P | | B [ —=me :
3 s *| s = Presentation Orrier for Sofl andior Ruck Descriptions
{USCS Symbol, Partical Sizes (), Mrsel Golor; Denaly or Conalstency; Malstury; Othar)
/ {CL) Sty CLAY: Very Dark Grayish Brown (10YR, 3/2); Wel-[SEDIMENT}
05
10 {SM)  Silty SAND:; Grayish Brown (10YR,5/2); Very Moist; Some Clay [SEDIMENT]
(SW)_ Sity GAND; Very Dark Grayish Brown (10YR12), Moist [LINER MATERIAL]
51 15
(SM} Sty SAND; Brown (10YR,4/3), Maist [NATIVE]
20
25 | Baring lerminated at a depth of 2.3 feet below existing canal grade.
30
35
40
45
50




LABORATORY DATA SHEETS




BORING C1

LABORATORY DATA SHEETS
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20132-01

—PARTICLE SIZE DISTRIBUTION TEST WORK SHEET

Project Name:  TID — High Line Canal

ASTM D422
Sieve Only Analysis Worksheet

Date: 313112005

Sample No.: 541 Boring/Trench: €1 Depth, (ft.): 1.1-1.6 Tested By: MLH
Description: _Reddish Brown {SYR 4/4) Clayey Sand {organic content 1,37%) Checked By: JHA
Sample Location Lab. No.: 5-086
Moisture Content Dafa: Total Material Sample Data:
Pan 1D pi |
Pan Weight 15355 {gm)
an 1D LF Wet Soil + Pan Wi. 316.25 {am)
Pan Weight 10.82 {gm) Total Wet Weight 162.70 {gm)
et Soit + Pan 35.36 fam) Total Dry Weight 162.17 {gm)
Soif + Pan 35.28 {om) Total Dry Wt. >#4 Sieve Q.00 (gm}
ater Weight 0.08 {gm} Total Dry Wt.<#4 Sieve 162.17 (gm)
Dry Sofl Weight 24.46 (gm) Total Dry Wt <#200 Sieve 29.63 {gm)
Moisture Content 0.3 (%) Total Percent <#200 Sieve 18.27 {%)
GRAVEL PORTION SIEVE ANALYSIS
{Portion Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight
inches Millimeter Retained Retained Accum. Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
(in) ) (gm) (gm) (gm) (am) (%)
6 Inch 6.0000 152.40 0.00 0.00 0.00 16217 100.0
3inch 3.0000 76.20 0.00 0.00 0.00 162.17 100.0
2 Inch 2.0000 50.80 0.00 0.00 0.00 162.17 100.0
1.5 Inch 1.5000 38.10 0.00 0.00 0.00 16217 100.0
1.0 Inch 1.0000 2540 0.00 0.00 0.00 16217 100.0
34 Inch 0.7500 19.05 0.00 0.00 0.00 162.17 160.0
112 Inch 0.5000 12.70 0.00 0.00 0.00 16217 100.0
38 Inch 0.3750 9.53 £.00 0.00 0.00 16217 100.0
#4 0.1870 4.75 0.00 0.00 0.00 162.17 100.0
PAN 162.70 162.17 162.17 0.00
0l
{Portion Retained On < #4 Sieves)
Representative Sample Data:
niD 21 #200 Wash Data:
Pan Weight 153.55 {gm) Portion >#200 Sieve: 132.54 (gm)
et Soil + Pan 316.25 {gm) Portion <#200 Sieve: 29.63 (am)
et Soil 162.70 {gm) Percent <#200 Sieve 1827 (%)
Dry Soit 16217 {gm) Tolal Wt <#200 Sieve 2063 {om}
Sieve Size Particle Diameter Dry Weight Rep. Sample Total Sample Accum. Totat
Inches Millimeter Retained Percent Weight Grand Total Percent
On Sieve Retained Retained On Sieve Passing
@) (o) () o) (gn) g o)
#10 0.079 2.000 043 0.27 0.43 043 99.7
#20 0.033 4.850 8.59 5.30 8.58 8.02 944
#40 0.017 0.425 3827 23.60 3827 47.29 70.8
#60 0.010 0.250 31.76 19.58 31.76 79.05 51.3
#100 0.006 0.150 30.67 [ 18.91 30.67 100.72 323
#200 0.003 0.075 2282 14.07 2282 132.54 18.3
PAN Discard
HOLDREGE & KULL
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.l | Particle Size Distribution
' ASTM D422
l : Project No. 20132-01 Project Name:  TID — High Line Canal_ Date: 3/31/2005
: f ﬂSample No: 84 - Boring/Trench: €1 : Depth, (f.): 1.1-1.6 - Tested By: MLH
. Description; Reddish Brown (§YR 4/4) Clayey Sand {organic content 1.37%) - Checked By: JHA' :
I o Sample Location’ B . Llab. No. 5056 |
B ' o Sew e Partide Dismeter Try Welght on Sieve Percent
' Inches MiEmeter Retained Accumiiated Passing Passing
& On Sieve On Sieve 1 Sieve
l (U.S. Standard} {in.} {rrin) (sﬂl) ) {gm) (g:n) (%}
c &Inch B0 1524 0.00 00 162.2 100.0
3inch "~ 3.0000 76.2 0.00 00 1822 1000
W 2inch 20000 508 0.00 00 162.2 1000
: l : 1.5 Inch 1.5000 38.1 0.00 00 1622 1000
: ! 1.0Inch 1.0000 %4 .00 Q.0 " 1622 100.0
| 34 Inch 0.7500 19.1 0.00 0.0 1622 100.0
E 12 Inch 0.5000 127 0.00 00 . 1622 100.0
l : 378 Inch 0.3750 95 0.00 00 1822 100.0
B ® 0.1870 27500 0.00 0.0 1622 1000
: #10 0.0767 20000 0.43 04 1617 907
- 3 ' 20 0.0335 0.8500 859 90 153.1 844
' #40 — 00167 04250 38.27 473 1148 708
i o #50) 0.0098 0.2500 31.76 791 831 513
; #100 0.0050 0.1600 067 1007 ] 524 323
' 70 00030 00750 82 %5 ®E 183
. 00327 178
) : 00234 168
; 00156 : 168
I 00050 58
_ 8
e «
L £
;
l Partide Size Gradation
I Boutders | Cobble | Coarse Ga‘]’d Fina  [Coarse} Medium Sa?d Fina Sitt Clay
I o =
<y 80.0 h,
. % g_o
. 11} :
' j i?; 00 N
=
ol B o AN
a 200
I : 10.0
00
o 1,000,000 100.000 10.000 1.000 0.100 0.010 0.001
. Paricle Size (mm)
- HOLDREGE & KULL
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LONG HYDROMETER TEST WORK SHEET l
ASTM D422
Boring/Trench No.. €1 Sample No. -1 Depth{it) 1.1-16 l
Soil Description: Reddish Brown (5YR 4/4) Clayey Sand (organic content 1.37%) :
Date Tested: 3/31/2005 Pan ID 0.00
ested By: WH Dry Soil + Pan Weight 20.1 {am) Percent of Total Gross Sample I
hecked By JHA Pan Weight 0.0 {gm) < No, 200 Sieve (%)} 18.27 :
crometer Type:  151H Dry Soit Weight 29.1 {om)
drometer No.: 3 Soil Specific Gravity, G: ~ 2.65 )
Water Specific Gravity,  1.00 l
Reading Period Hydrometer Sample Portion Data Total Sample )
Date Time Total Actual | Composite] Comrected | Water K= Effective | Particle | Percent | Percent I
Elapsed Reading [Hydrometer] Reading { Temp. | fTw,Gs) | Depth | Diameter | Passing | Passing
Time Corection L b= Ph= Pt=
T Ra c Re=Ra-C Tw Table3 | Table2 |K{LT0S5 Ps{Ph/100)k
{m/idly} | (hm) | (minutes) {dim.) (dim.) (dim.) C) {dim) {cm) {rom} (%) (%) l
329/2005 9:14 0.0
3/29/2005 9:16 2 10180 | 0.00030 | 1.0177 20.0 0.01361 1.5 0.0327 97.69 17.85
32072005 9:18 4 10170 | 0.00030 | 1.0167 200 0.01361 118 0.0234 92.17 16.84 I
3/29/2005 9:23 9 10170 | 0.00030 | 1.0167 200 0.01361 118 0.0156 9217 16.84
3/29/2005 10:19 63 40160 | 000030 | 1.0157 200 0.01361 121 0.0059 83.65 15.83
0.0001 l
0.0001 b
0.0001
4.0001 !
0.0001 I
£.0001
£.0001
0.0001
0.0001
0.0001
0.0001

20132-01 lab #5-056 revised B-1.xls, Sieve B-1
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Specific Gravity
ASTM D854

Project Name: TID - High Line Canal
BoringfTrench C1 Depth, ft.: 1.1-1.6

Project No.:  20132-01 _
ample No.: S-1

Date: 373172005
Tested By: MLH

Reddish Brown (5YR 4/4) Clayey Sand

Checked By: JHA

ample Location; Lab No. 5-056
est material screened on number 10 sieve Cther
Sample Air or Oven Dried:
Type of fluid used in test: Distilled Water
etermination Number 1 2 3
Weight of Bottle + Fluid + Soﬂ 147.36 151.27 149,27
Temperature in Celsius 20 20 20
Weight of Boitle + Fluid 144.22 144.22 144.22
Evaporating Dish Number 19 37 32
\ eigﬁt of Dish + Soil 105.11 . 4447 424
Weight of Dish 100.08 33.16 34.36
lIweight of Soi 5.03 11.31 8.04
Specific Gravity of Fluid at Tem p. 0.99823 0.69823 0.99823
Specific Gravity 2.66 2.65 268 0.00

Average Specific Gravity =  2.66

Holdrege & Kull

20132-01 Iab #5-056 revised B-1.xlsspecilie Gravity B-1




PERMEABILITY TEST
ASTM D5084 (Method C) .

[Project No.: 20132-01 Project Name: TID — High Line Canal

Sample No. $1 Boring/Trench No.: 1 Sampie Depth {ft): 1.1-1.6
Sample Description Reddish Brown {(5YR 4/4) Clayey Sand

Date Tested: 342212005 Tested By: MLH Checked By: JHA Lab No. 5056
Special Notes: -

TEST SPECIMEN INFORMATION
Initial and Final Specimen Test Conditions End of Test Oven Dtied Sample Information
Properly Units Initial final jtem Unit Final

Diameter {cm): 4.86 5.08 Tare Number na B
Area {em*2) 18.55 20.27 Tare Weight - {gr} 160.35
JHeight {cm); 753 6.85 Wet Soil + Tare Weight {gr) 438.89
Volume {cm*3) 139.69 138.84 Dry Soil + Tare Weight {ar) 394 55
Wet Soil Weight {ar) 27982 | 27854 Water Weight {ar) 44 34
{Dry Sail Weight {an) 23420 | 234.20 Dry Soil Weight {ar) 234.20
Water Weight (ar) 4562 4434 Moisture Content {%) 18.9
Moisture Content (%) 18.5 18.9 Lab Maximum Dry Density {peh)

Dry Density {pcf) 104.7 105.3 Optimum Moisture Content {%)

Void Ratio {dim) 0.587 0577 Specific Gravity {dim) 2.66
Saturation (%) 883 87.3

{Porosity (%) 370 366 ["Avg. Permeability{Last Four Readings), K= 1.8E-06 cmis
IRelative Compactio]  {%}):

SAMPLE PREPARATION AND TEST CONDITIONS:
IBack Pressure Saturation Test Phase:

Chamber {pslj= 600 Sample Top and Bottom (psi)=  55.0 Skempton "B" Parameter = 80.00
Chamber (psi}=  60.0 Sample Top and Bottom {psi)=  55.0 Skempton *B" Parameter = 90.00
Consolidation Test Phase:
Chamber {psiy= 650 Sample Top and Bottom (psi) = 60.0 Average Consot. Pressure (psi) = 50
Permeation Test Phase:
Permeant = Water initial Hydraulic Gradient (cmfem) = 22.25
Chember (psi)=  65.0 Sample Top (psi}= 590 Sample Botiom {psi) = 610
~PERMEATION TEST DATA
Time Data Burrett Readdings Temp. |Pemmeability] Restart Comments
Dals Clock Time} Elspsed | Bottom Top |Chamber] Degree Test
Time (Inflow) | (Cutflow) Celcius
(midly hom amlpm)]  {(him) {sec) - {em) {cm) (cm) {C) {cmis)  {{Yes or No)
32202006 | 9:31 AM 0 3060 | 790 | 4420 | 2050 Yes

3222005 10:37 AM | 3,600 3480 | 1260 | 4400 | 2050 3.2E-06

. .

3/22/2005 1248PM | 7,860 2580 | 2170 | 4390 | 2050 3.0E-06

3/22£2005 420PM | 12720 1390 | 3360 | 4380 | 2050 2.8E-06

3123/2005 747 AM 0 47.00 2.00 4330 | 20.00 ves  |Test Restart

372372005 8:25 AM 4,080 4320 6.50 43:20 20.00 23E-06

32312005 9:26 AM 3,660 39.30 1030 | 4320 | 2050 2.5E-06

312312005 10:29AM | 3,780 37.00 1240 | 43.10 21.00 1.4E-06

3/23/2005 1129AM | 3,600 34.80 1410 | 4310 { 21.00 1.3E-06

37232006 1230PM | 3,660 32.50 16.80 | 43.10 § 21.00 1.7E-06

2312005 1,36 PM 3,900 28.70 19.00 | 43.10 | 21.00 1.7E06

32312005 327 PM 8,720 2530 2390 | 43.00 21.00 1.9E-06

32312005 3.28PM 0 45.40 0.20 43.00 21.00 yes |TestRestart
32412005 6:44AM | 54960 11.80 3680 | 42.00 19.50 1.8E-06

0

0

0

0

20132:01 Iah #5056 zevised B1 x& Porh Bl
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ASTM D422
Sieve Only Analysis Worksheet
Project No.: 20132-01 Project Name:  TID-High Line Canal Date: 33172005
Sample No.: 51 Boring/Trench: C3 Depth, (ft): 0.3-0.8 Tested By: BLP
Description: Very Dark Grayish Brown (10YR 3/2) Silty Sand {organic content 4.68%) Checked By: JHA
Sample Location: Lab. No.: 5056
Moisture Content Data: "Total Material Sampie Data:
Pan ID 8
Par Weight 156.60 (gm)
an ID k<}) Wat Soil + Pan Wt. 356.60 (gm)
Pan Weight 22.00 (gm) Total Wet Weight 200.00 {om)
et Soit + Pan 64.10 {gm) Total Dry Weight 187.15 {gm)
Dry Scil +Pan 63.50 {gm) Total Dry Wt. >#4 Sieve 0.00 {gm)
ater Weight 0.60 {om) Total Dry Wt<#4 Sieve 197.15 {gm)
Dry Soil Weight 41.50 {gm) Tofal Dry WL <#200 Sieve 64.16 {om)
Moisture Gontent 14 (%) Total Percent <#200 Sieve 32.54 (%)
GRAVEL PORTION SIEVE ANALYS!IS
{Portion Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight
Inches Millimeter Retained Retained Accum, Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
(i) (o) o) (an) o) {gm) (%)
& Inch 6.0000 152.40 0.00 0.00 8.00 187.15 100.0
3 Inch 3.0000 76.20 0.00 0.00 0.00 197.15 100.0
2 Inch 2.0000 50.80 0.00 0.00 0.00 197.15 100.0 .
1.5 Inch 1.5000 38.10 0.00 0.00 0.00 167.15 100.0
1.0 Inch 1.0000 2540 0.00 0.00 0.00 197.15 100.0
3/4 Inch 0.7500 18.05 0.00 0.00 0.00 197.15 100.0
112 Inch 0.5000 12.70 0.00 0.00 0.00 197.15 100.0
3/8 inch 0.3750 9,53 0.00 0.00 .60 197.15 100.0
#4 0.1870 4.75 0.00 0.00 0.00 197.15 100.0
PAN 20600 197.15 197.15 0.00
{Portion Retained On < #4 Sieves)
Representative Sample Data:
Pan D Bob #200 Wash Data:
an Weight 156.60 (gm) Portion >#200 Sieve: 132.99 {gm)
et Soil + Pan 356.60 (gm) Portion <#200 Sieve: 64.16 {gm)
et Soil 200.00 (om) Percent <#200 Sieve 3254 (%)
ry Sofl 197.15 (gm) Total Wt. <#200 Sieve 64.16 {gm)
Sieve Size Particle Diametet Dry Weight Rep. Sample Total Sample Accumn. Total
Inches Millimeter Refained Percent Weight Grand Total Percent
On Sieve Refained Retained On Sieve Passing
(in) (mm) @n) (%) _{om (gn) (%)
#10 0.079 2000 1.69 0.85 169 1.69 99.1
#20 0.033 0.850 6.00 3.04 6.00 7.69 96.1
#40 0.017 0.425 49.50 25.11 49.50 57.19 71.0
#60 0.010 0.250 40.70 20.64 40,70 97.88 50.3
#100 0.006 0.150 26.10 13.24 26.10 123.99 371
#200 0.003 0.075 9.00 457 9.00 132.99 325
PAN Discard
HOLDREGE & KULL
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Particle Size Distribution
ASTM D422

Project No.: 2013261 Project Name:  TID-High Line Canal Date: 3/31/2005
ample No.:.  8§-1 Boring/Trench: €3 Depth, (ft.): 6.3-0.8 Tested By; BLP
Description:  Very Dark Grayish Brown {10YR 3/2) Slity Sand {organic content 4.69%) -~ - Checked By: JHA'
ISample Location: ... ... Lab No.. 50586
T Seveske Partide Diameler Dry Weight on Giove Percent
inches Mifimeter Relained Accumulated Passing Passing
" OnSieve On'Sieve Steve
{U.5. Standard) (in.) {mm} {gm} (am) ’ {gm) (%)
inch (i) 1924 000 a0 e 1000
3inch 3,0000 762 008 0.0 197.1 100.0
2Inch - 2.0000 508 0.00 00 1971 100.0
1.5 Inch 1.5000 38.1 0.00 09 197.1 1000
1.0 Inch 1.0000 254 0.00 00 EEE 100.0
374 Inch 0.750¢ 194 0.00 00 & 1971 100.0
112 Inch 5000 127 0.00 j 0.0 1971 - 100.0
38 inch 0.3750 95 0.00 00 S 1974 [ 160.0
# 0.1870 47500 0.00 00 1971 100.0
#oe 0.0787 20000 169, 17 1965 99.1
#20 . 00835 0.8500 6.00 77 1835 96.1
#40 0.0167 0.4250 4950 572 1400 .o
#60 0.0098 0.2500 2070 973 99,3 50.3
#100 0.0059 0.1500 26.10 1240 732 BT E
#200 00030 0.0750 9.00 1330 642 325
0.0349 . 155
0.0254 : 15

' ' 00166 ' 75
I Ce= 0.68 - - o018 6.2

0.0068 | 6.2
0.0048 6.2
0.0030 56
0.0H6 ) 48

Cuy= 14.00

Hydrometer

Particle Size Gradation

! Gravel Sand
Bouidess l Cobble Coarse Fine Coarse| Medum [ Fine Sit Clay
100.0

Percent Passing (%)
2
[=]
rd

-1,000.000 100,000 10.000 1.000 0.100 0010 0,001
Particie Size (mm)

HOLDREGE & KULL

20132-01 lab #5-056.xks, Sieve B-3




LONG HYDROMETER TEST WORK SHEET

ASTM D422
Baoring/Trench No.: €3 Sample No. S-1 Depth {fy 03-0.8
il Description: Very Dark Grayish Brown (10YR 3/Z) Silty Sand {organic content 4.69%)
te Tested: 3/31/2005 Pan ID A ‘
ested By: BF Dry Soll + Pan Weight 1385  (gm) Percent of Total Gross Sample
hecked By: JHA Pan Weight 100.0 {gm) <No. 200 Sieve (%) 3254
drometer Type:  154H Dry Soit Weight 395 {gm)
drometer No.: 2 Soil Specific Gravily, G 2,65
Water Specific Gravity,  1.00
Reading Period Hydrometer Sample Portion Data Total Sample
Date Time Total Actual |Composite} Corrected | Water K= Effective | Particle | Percent | Percent
Elapsed Reading [Hydrometer] Reading | Temp. | f(Tw,Gs) | Depth | Diameter | Passing | Passing
Time Correction L D= Ph= Pi=
T Ra C Re=Ra-C Tw Table3 | Table2 (K{LUT)05 Ps{Ph/100)]l
ay) | () | gminctes) | @m) | (dm) | @m) | © | @m) | Gm) | mm) | (&) | (%)
33112005 11:20 0.0
3/31/2005 11:22 2 10120 | 0.60030 | 1.0417 200 0.01361 13.1 0.0349 4757 15.48
3/3172005 11:24 4 1,008¢ | 0.00030 | 1.0087 20.0 0.01381 13.9 0.0254 35.37 11.51
/3112005 11:30 10 1.0060 ]| 0.00030 | 1.0057 20.0 0.01361 14.7 0.0165 23.18 7.54
3/31/2005 11:40 20 10050 | 0.00030 | 1.0047 20.0 0.01361 15.0 0.0118 1911 6.22
3172005 12:20 60 1.005¢ | 0.00030 | 1.0047 20.0 0.01361 16.0 0.0068 19.11 622
3/31/2005 13:20 120 1.0050 | 0.00030 | 1.0047 20.0 0.01361 15.0 0.0048 19.11 .22
3312005 16:30 310 1.0045 | 0.00030 | 1.0042 20.0 0.01361 15.1 0.0030 17.08 5.56
41172005 6:15 1,135 1.0040 | 0.00030 | 1.0037 20.0 0.01361 152 -] 00016 15.04 4.90
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

20132-01 lab #5-056.xls, Sieve B-3
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Specific Gravity

ASTM D854

_ [iProject No. 2013201 Project Name: TID-High Line Canal Date: 3/31/2005
l Sample No.:  S-1 Boring/Trench C3 Depth, ft.: 0.3-0.8 Tested By: MLH
Description:  Very Dark Grayish Brown {10YR 3/2) Siity Sand Checked By: JHA
Sample Location ~ Lab No. 5-056
l Test material screened on number 10 sieve Other
. dISample Air or Oven Dried:
l Type of fiuid used in test:  Distilled Water
l Determination Number 1 2 3
' eight of Bottle + Fluid + Soil 151.1 154.58 1565.21
Temperature in Celsius 20 20 20
Neight of Bottle + Fluid 147.65 147.65 147 .65
Evaporating Dish Number F Q HP -
Weight of Dish + Soit 163.02 162.59 168.92
Weight of Dish 157.54 151.43 156.87
Weight of Soil 5.48 11.16 12.05
Specific Gravity of Fluid at Temp. 0.99823 0.89823 0.99823
Specific Gravity 2.69 263 268 0.00

Average Specific Gravity =  2.67

~ 20132-01 lab #5-056 xIsspectlic gravity B-3

Holdrege & Kull




i PERMEABILITY TEST -
® ®

ASTM D5084 (Method C)
Project No.: 20132-01 Project Name: TID High Line Canal
Sample No. 31 Boring/Trench No..  C3 Sample Depth {ft): 0.3-0.8
Sample Description Very Dark Grayish Brown (10YR 3/2) Silty Sand
Date Tested: 302872000 Tested By: MLHAHA - Checked By: JHA Lab No. 5056
Special Notes: ' . —
TEST SPECIMEN INFORMATION
Initial and Final Specimen Test Conditions End of Test Oven Dried Sample Information
Property Units initial final L ltem Unit Final
Diameter {cm) 490 488 Tare Number na 34
Area {cm”2) 18.86 18.70 Tare Weight (ar) 3540
Height (cm) 7.38 7.38 Wet Soil + Tare Weight {gr) 31857
Volume (cm?3) 139.47 138.03 Dry Soil +Tare Weight {ar) 268.00
Wet Soil Weight {ar} 21582 | 28347 Water Weight {gn 5057
Dry Soil Weight {on 23260 | 23260 Dry Soil Weight {an) 23260
Water Weight (ar) 322 | 5057 Moisture Gontent (%) 217
Moisture Content {%) 18.8 217 Lab Maximum Dry Density {pcf)
Dry Density {pcf) 104.3 105.2 Optimum Moisture Content {%)
[Void Ratio {dim) 0.592 0579 Specific Gravity {dim) 2.66
Saturation (%) 836 100.0
[Porosity (%) 372 36.7 | Avg. Permeability(Last Four Readings), K= 3.8E-06 cmis
Relative Compactio] (%)

SAMPLE PREPARATION AND TEST CONDITIONS:
IBack Pressure Saturation Test Phase:

Chamber (psi) = 65.0 Sample Top and Bottom (psi) = 62.0 Skempton "B" Parameter = 95.00
Chamber {psi) = 65.0 Sample Top and Botiom (psi) = 62.0 Skempton "B" Parameter = 95.00
Consolidation Test Phase:
Chamber (psi)= 650 Sample Top and Bottom {psi} = 62.0 Average Consol. Pressure {psi) = 3.0
Permeation Test Phase:
Permeant = Water : Initiaf Hydraulic Gradient {cm/em) = 3158
Chamber (psiy=  65.0 Sample Top (psi}=  58.8 Sampte Bottom (psi) = 620
PERMEATION TEST DATA
Time Data Burrett Readdings Temp. |Permeability] Restart Comiments
Date Clock Time| Elepsed | Bottom Top §Chamber] Degree Test
Time {inflow) | (Outflow) Celcius
{m/dfy h:m am/pm) _@:m) {sec) {cm) {om) {cm} {C) (cmfs)  {{Yesor No)
32872005 7:00 AM 0 21.30 2220 | 1220 | 2000 Yes
32812005 6:30 AM ] 45.70 0.50 1000 | 20.00 Yes |TestRestart

312612005 10:22AM ] 13,920 19.50 2700 | 1000 | 20.00 3.2E-06

31282006 1201PM | 5940 12.00 3440 | 1000 | 20.00 2.5E-06

3/29/2005 12:05 PM 0 48.00 3.80 1000 | 20.00 Yes |TestRestart
32972006 4:12PM 14,820 21.30 30.30 5.90 20.00 3.1EG6
313012006 6:30 AM 0 49.90 1.30 9.80 20.00 Yes  {TestRestart
3/30/2005 10:30 AM | 14,400 15.80 35.50 8.90 20.00 4.1E-06
3/30/2005 10:30 AM 0 49.80 2.00 8.90 20.00 Yes |VestRestart
3/30/2005 405PM | 20,100 8.50 43.70 9.90 20.00 3.7E-06
3/31/2005 7.00 AM 0 46.50 1.30 9.90 2000 Yes [TestRestart

313112005 9:54 AM 10,440 19.80 27.80 9.80 26.00 4.4E-06

£0132.01 1ah #5056 xIs_Perin B30
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ASTM D422
Sieve Only Analysis Worksheet
Project No.: 2013201 Project Name:  TID-High Line Canal Date: 3/31/2005
Sample No.: Boring/Trench:  C4 Depth, (ft.y: 1.2-1.7 Tested By: BLP
Description:  Very Dark Grayish Brown (10YR 312) Silty Sand {organic content 1.2%) Checked By: JHA’
Sample Location: Lab. No.: 5056
Moisture Content Data: Total Material Sample Data:
Pan D B2
Pan Weight 152.45 {om)
Pan ID 30 Wet Soil + Pan Wi 32320 {om)
Pan Weight 35.33 {gm) Tolal Wet Weight 170.75 (gm)
et Soil + Pan 771 {gm) Total Dry Weight 153.33 {gm)
Dry Soil + Pan 73.44 {gm) Total Dry Wt >#4 Sieve 0.00 {om)
ater Weight 433 (gm) Total Dry Wt.<#4 Sieve 15333 {om)
Dry Soil Weight 3841 (gm} Total Dry Wi <#200 Sieve 54.83 (gm)
Moisture Content 114 (%) Total Percent <#200 Sieve 35.76 (%)
GRAVEL PORTION SIEVE ANALYSIS
{Portion Retained On > #4 Sieve)
Sieve Size Particle Diameter Vet Weight Dry Weight
Inches Millimeter Retained Retained Accum. Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
(n) tm) o) (@) (gm) (gn) (%)
6 inch 6.0000 152.40 0.00 153.33 100.0
3Inch 3.0000 76.20 0.00 153.33 100.0
2 Inch 2.0000 50.80 0.00 153.33 100.0
1.5 Inch 1.5000 38.10 0.00 153.33 100.0
1.0 Inch 1.0000 25.40 0.00 153.33 100.0
3/4 Inch 0.7500 19.05 0.00 153.33 100.0
1/2 Inch 0.5000 12.70 0.00 153.33 100.0
38 Inch 0.3750 9.53 0.00 153,33 100.0
#4 0.1870 4.75 .00 153.33 160.0
PAN 170.75 153.33 153.33 0.00
{Portion Retained On < #4 Sieves)
Representative Sample Data:
Pan I3 B2 #200 Wash Data:
an Weight 152.45 {gm) Portion >#200 Sigve: 98.50 {gm)
et Scil + Pan 323.20 {gm) Portion <#200 Sieve: 54.83 {gm)
et Soil 170.756 (gm) Percent <i#200 Sieve 35.76 (%)
ry Soil 153.33 (gm) Total Wt. <#200 Sieve 54.83 {om)
Sieve Size Particle Diameter Dry Weight Rep. Sample Total Sample Accum. Total
Inches Millimeter Retained Percent Weight Grand Tota! Percent
On Sieve Retained Retained On Sieve Passing
(n) (mm) (gm) (%) __(gn) _(gn) (%)
#10 0.079 2.000 1.90 1.24 1,90 1.90 98.8
#20 0.033 0.850 440 2.87 4.40 .30 969
#40 0.017 0.425 29.20 19.04 29.20 35.50 76.8
#60 0.010 0.250 2760 18.00 27.60 §3.10 58.8
#100 0.006 0.150 2350 15.33 23.50 86.60 43.5
#200 0.003 0075 11.90 7.76 11.90 98,50 35.8
PAN Discard
HOLDREGE & KULL
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Particle Size Distribution

ASTM D422

Project No.: 2013201 Project Name:  TID-High Line Canal Date: 3/31/2005

: 81 Boring/Trench: C4 Depth, (f1.): 1.21.7 Tested By: BLP
Very Dark Grayish Brown (10YR 3/2) Silty Sand {organic content 1.2%}) — Checked By: JHA
: Lab. No.: 5058

Sieve Size Particle Diamefer Diy Wesght on Sieve Percent
Inches Milimeler Refained Accumutated Passing Passing
On Sieve On Sieve Sieve
{U.5. Standard) fin) | {mm) {om) {gm) -~ {gm) (%)
6inch B .0000 ) 0.0 L] 100.0
3lnch 3.0000 762 0.0 1533 106.0

2 Incit 20000 508 00 . 1533 100.0
15inch 1.5000 38.1 00 ¥ 1533 100.0
1.0Inch ~ 1.0000 254 00 T 1533 100.0
4 Inch " 0.7500 151 08 1533 100.0
1R1Inch 0.5000 127 0.0 1 153.3 100.0
38 Inch 0.3750 95 0.0 fe 1533 1000

# 0.1870 47500 0.0 1533 100.0

#0 0.0787 2.0000 196 13 1514 BET

#0 0.0335 0.8500 _ 420 53 T 1470 95.9
#10 0.0167 0.4250 29.20 355 178 768
#60 0.0038 0.2500 2760 63.1 902 58.8
#100 : 0.0059 0.1500 23.50 866 6.7 135
#200 0.0030 0.0750 1.9 98.5 548 358
0.0345 19.0
09,0249 160

. 0.0158 ) 15.3
20112 145

0.0066 13.0
0.0046 13.0
0.0036 13.0
0.0016 : 1.5

Hydrometer

Parlide Size Gradation

Grayel Sand :
Bod&rsCobbleCoarseiﬁneCoalseMedwn!Hne Sit Clavj

Parcent Passing (%)
b
[=]

1,000.000 100.000 10.000 1.000 0.100 0019 0,001
Particle Size {mm)

HOLDREGE & KULL
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LONG HYDROMETER TEST WORK SHEET

ASTM D422
Boring/Trench No..  C4 Sample No. 81 Depth () 1.2:1.7
oil Descripion: Very Dark Grayish Brown (10YR 3/2) Silty Sand (organic content 1.2%}
ate Tested: 331/2005 Pan D
ested By: BLP Dry Soil + Pan Weight 3.4 (gv) Percent of Total Gross Sample
hecked By: JHA Pan Weight 1000 {gm) < No. 200 Sieve {%) 3576
drometer Type:  151H Dry Soil Weight 38.4 (am)
drometer No.: 1 Soil Specific Gravity, Ge 285
Water Specific Gravity, __1.00
Reading Period Hydrometer Sample Portion Data Total Sample
Date Time Total Actiral | Composite} Correcied Water K= Effective | Particle | Percent Percent
Elapsed Reading |Hydrometer) Reading Temp. | f(TwGs) | Depth Diameter | Passing | Passing
Time Correction L b= Ph= PE=
T Ra C Re=Ra-C Tw Table3 | Table2 [KUT"0.5 Ps(PhﬁOO)i
midy) | (hm) | (minutes) | {dim) (@im) | (dm) € (chim) fem) {mm) (%) (%)
3/31£2005 1316 0.0
313112005 13:18 2 70130 | 000030 i 10127 20.0 0.01361 129 0.0345 53.12 18.99
3/3172005 13:20 4 10110 | 0.00030 | 1.0107 200 0.01361 134 0.0249 4475 16.00
313172005 13:26 10 1.0105 | 0.00030 | 1.0102 20.0 0.01361 135 00158 4266 15.26
3/31/2005 13:36 20 1.0700 | 0.00030 | 1.0087 200 9.81361 137 0.0112 40.57 1451
373112005 14:16 60 10000 | 0.00030 | 1.0087 20.0 0.01361 139 0.0086 36.39 13.01
313172005 15:16 120 10080 | 0.00030 | 1.0087 200 0.01361 139 0.0046 36.39 13.01
34312005 16:30 194 10000 | 000030 | 1.0087 200 0.01361 139 0.0036 36.39 13.01
47172005 6:15 1,019 10080 | 0.00030 ; 1.0077 20.0 0.01361 142 0.0016 32.21 1152
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

20132-01 lab #5-056.xls, Sieve B-4




Project No 2013201
Sample No.:  S-1

ASTM D854

Specific Grévity

Praject Name: TID-High Line Canal

Boring/Trench C4
Very Dark Grayish Brown (10YR 3/2) Silty Sand

Date: 3/31/2005

Depth, ft.: 1.2-1.7

Sample Location:

Tested By: MLH
Checked By: JHA
Lab No. 5058

Test material screened on number

10 sieve Other
Sample Air or Oven Dried: A
Type of fluid usedintest Distiled Water
Betermination Number ] 2 3
Neight of Bottle + Fluid + Sofl 135.96 136.97 136.91
emperature in Celsius 20 20 20
{Wveight of Bottie + Fluid 120.9 129.9 129.9
{Evaporating Dish Number 19- 31 32
Neight of Dish + Soil 109.74 44.98 46.25
eight of Dish 100.09 33.66 34.95
eight of Soil 9.65 11.32 11.30
Specific Gravity of Fluid at Temp. 0.09823 0:99823 0.99823
Specific Gravity 268 266 263 0.00
Average Specific Gravity= 266
| -
[ . Holdrege & Kull

~20132-01 Tab #3056 xspocitic groviy BA
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N ) PERMEABILTY TEST @@

: ASTM D5084 {Method C)
{Project No.. 2013201 Project Name: TID High Line Canal
Sample No. X Boring/Trench No.:  C4 Sample Depth (ft): 1.2-1.7
Sampie Descriptior Very Dark Grayish Brown (10YR 3/2) Silty Sand
[Date Tested: 3/31£2005 Tested By: JHA Checked By: JHA L ab No. 5-056
Special Notes: B T T T
TEST SPECIMEN INFORMATION
Initial and Final Specimen Test Conditions End of Test Oven Dried Sample Information
Property Units Initial final ltem Unit Final
Diameter (cm) 491 489 Tare Number na 21
Area {cm*2) 18.93 18.78 Tare Weight {ar) 153.53
Height {em) 520 520 Wet Soil + Tare Weight {gn 364.19
Volume {cm"3) 98.46 97.66 Dry Soil + Tare Weight {an 340.10
Wet Soil Weight {ar) 208.92 | 210.66 Water Weight {o) | 2409
|Dry Soil Weight {ar) 186.57 188.57 Dry Soil Weight @an 186.57
Water Weight {ar) 22.35 2409 Moisture Content (%) 129
Moisture Content (%) 12.0 12.9 Lab Maximum Dry Density {pef)
Dry Density (pef) 118.3 119.3 Optimum Moisture Content (%)
Void Ratio {dim) 0.398 0.387 Specific Gravity {dim) 265
Saturation {%) 79.7 884
Porosity (%) 285 279 {Avg. Permeability(Last Four Readings), K= 1.8E-06 cm/s
Relative Compactiq (%)

SAMPLE PREPARATION AND TEST CONDITIONS:
IBack Pressure Saturation Test Phase:

Chamber (psi)= 750  Sample Top and Bottom {psi}= 650 Skempton "B" Parameter = 96.00
Chamber {psi) = Sample Top and Bottom (psi) = Skempton "B" Parameter =
Consolidation Test Phase:
Chamber {psi) = 650  Sample Top and Bottom {psi) = 53.0 Average Consol. Pressure (psi) = 6.0
|Permeation Test Phase:
Permeant = Tap Water Initial Hydraulic Gradient {cmfcm) = 36.77
Chamber (psi}=  65.0 Sample Top (psi) = 59.0 Sample Bottom (psi) = 62.0
PERMEATION TEST DATA
Time Data Burrett Readdings Temp. |Permeability} Restart Comments
Date Clock Time| Elapsed | Bottom | Top |Chamber| Degree Test
Time {inflow) | (Outflow) Celcius
(middy hom amfjpm)]  (hem) {sec) {cm) {cm) (cm) {C) {cmfs)  |(Yes or Noj
4/1/2005 6:15 AM 0 2660 | 3570 | 2150 | 20.00 Yes
411120056 7.45 AM 5,400 1590 | 4630 | 21.40 | 2000 j 28E-06
41172005 7.45 AM 0 48.80 1480 | 21.40 | 20.00 yes |Test Restart

A1M£2005 8:45 AM 3,600 4200 | 2450 | 21.40 | 20.00 | 22E06
4/1/2005 10:00 AM| 4,500 3500 | 28.40 { 2130 | 20.00 1.9E-06
41112005 1200 PM ] 7,200 3060 | 3290 | 21.20 | 2000 | 8.OEO7
4/1/2005 1:00 PM 3,600 2430 | 39.10 | 2120 | 2000 | 24E-06

&OOODOOC’OO
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TURLOCK IRRIGATION DISTRICT

P.0. BOX 849 . REPORT DATE: 07/12/05

TURLOCK, CA 95318-0949 - SAMPLE DATE(S): 07/07/05
: 07/08/05

ATTN: DEERA LIEBERSBACH

CLIENT PROJ. ID: TURLOCK IRRIGATION DISTRICT AL JOB#: FO7141

Project Summary:

On July 8, 2005, this laboratory recsived 8 water samples.

Samples were analyzed according to instructions in accompanying chain-of-custody. Results of analysis are summarized on the
fcliowing pages. Please see quality control report for a summary of QC data pestaining to this project.

Samples will be stored for 30 days after completion of analysis, then disposed of In accordance wilh State and Federal

requlations. Semples may be archived by prior arrengement.
If you have any questions, pleasa contact Sample Control at (200) 581-9280,

Vit

m Hie e
I . Lab Director

. ' 2905 Railroad Avenue, Ceres, (A 95307 » Phone (209) 581-9980 » fax (20%9) 581-9282
- email: info@argenlabs.com
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ARGON ANALYTICAL SERVICES, INC. ¢« e bl
CHAIN OF CUSTODY Fo il 260§
e Prolact infonmatian: Repart To! "Saraplat Submitted 10°
rofect No: Debea Lisbenbach ) Laboratory; Argon Anabytiral Services, Ine,
Projaci THiat /.XVF H,N It Turiook Irrigstion District Address: 3037 Fifth Streat
Location: L C4. wﬁyfu ~ dmwi .hv4 w_xaﬂwununfw Ceres, CA 93307
, lock, CA 953810949 Contact  pyyt puckaba
Bamplers Name: ) Fhone: (209) 883-8428 Phons!
‘ o {(),?Pﬁ Fax: (209) 656-2180 I i
mples's Slpnoture: O RTT Datn Aesults Required:
" mu_:- Ligbersbazh, = il Row
mﬂr( Cllent:  Turdook Tripation Distda Date Report Requined:
. Addrass: PO Box 49
Turluck, CA 95381.0949
TURN AROUNG TIME ANALYSIS
RUSH 14 Hour 48 Hour Standard T
. {8 Day}
O DO & O . |
THARIE
L4 — m
: B
m m m fa) COMMENTS
Sampla ID, Cata Time N Conislnars Matrix y Preservative
Wil BB .05 B W 1V )
W rdmwo.ﬁ o5 = o 1V
W% eS| e % o [V [°
ww-4 _los] wvdol 2 Ty [V
ww-5  [Oglegt 30| 2 e [V
wAW -] |2 —r_—mu.w g 3 Voo \h
WM - 7(3lasg] 13,30 3 oo 1V L
@ |&2dks Ghid \goo| % oy |71
x
1 3
1
Raltnquished By} a— i} Date: TJ Tima: zN_...n By T _EU Tims: www%w“ﬂnﬁw:%ﬁ.i_a . . .
1 o . N g inforvation on the report
&\ . qu xR00 L ANALL - v 6l0S” 12100 | Nesodbias laboratory conlrol spikeand
— S e S e o T
minimum frequency of $%.
R oate: T Recaived By: ata; Tima: |m”MMan eac of our samples £or the matrix spike
~Pleese include quality eontrol limit data for 21} quality
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Argon Laboratories Sample Recelpt Checklist

Client Name: 'T ) ' D ! Dale & Time Recaivag; r-’ '8 -0 .5 / [ 1 Oa
Project Name: Client Project Number:
Received By: Emm O Malrix: Water Eﬂ/ Sol O3 oOther

Sample Camier  Client IE/.Laboratory 0] reoex OO ups O oter O

E Argon Labs Project Number: FO?- ILI' ]

5 Shipper Conlainer in good condition? Sutficient sample volumne for requested lests? Yas M/ Ne ([
vA [ Yes @/ No [0 samples received within nolding tme? Yes E/ No [
: Samples recsived under refrigeration? Yes [Q/ . No (] Do samples contain proper preservative?
: _ NIA Yes [0 No [
© Chain of custody prasent? Yes IZ/ Ne [ YOA vials with preservative? ’ _
' NiA E}/ Yes 3  No L]
Chainal Cuslodly signed by all parlles? Yes E}/ No [} VA vials preservalive type:
HCL  [J NeS20r [ Other
Chain of Custocy malches a sample [abels? Do VOA vials contain zsro headspace?
Yes M No [ Na O vey d nNo (1
Samples received in proper containers? Yes ﬂz/ No [  Samples received intach) Yas IV/ Mo [

ANY *No™ RESPONSE MUST BE DETAILED IN THE COMMENTS SECTION RELOW

—— —_— - - -

:Date Client Contactad: . Person Conlacted:

Contacted By. Subject:

bomments: -
Action Taken:

B TR LT VR RO . - " L U AL gr e e, -




07/20/2005 WED 16:47 FAX 209 6562180 TURLOCK IRRIGATION DIST _ Iho05/008

laboratories

Turlock Imigation District

P.0. Box 949 Acrolatn Date(s) Sampled: 07/07/08
Turlock, CA 95381-0049 _ 07/08/05
EPA Method: 82608 Date Received: 07/08/05
Proj. iD: Turlack Imigation District Date Analyzed: 07111/06
Matrix: Water
Lab ID Sample ID R:;‘L‘“ Notes EE{;‘E s'::i‘:;_
FO7141 MW-=1 ND 20 101
FO7142 MW-2 ND 20 102
FO7143 MW-3 ND 20 49
FO7144 Mw-4 ND 20 99
FO7145 MW-5 ND 20 87
FO7148 MW-7 ND 20 %3
FO7147 MW-X ND 20 98
FO7148 EQ 070705 ND 20 100

Notelg) .
Waler samplas zre reporiad in uplL; sailsixdge samples in ma/Kg; productiolinon-agueous liguld samples in mg/l.
ND maans not datected at or above the slated reporiing imit; NAA means analyte not applicable to this analysls.

<=t

for
Hiram Cueto
Lab Ditector
DHS Certificstion No, 2359

9905 Agilroad Avenue, Ceres. CA 95307 » Phone (209) 581-9280 » Fax (209) 581-9282
email: info@argonlobs.com
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' Turlock Irrigafion District
- P.O. Box 849 Blank/ QC Data Date Analyzed: 07/11/05
- Turlock, CA 95381-0949
'  EPA Method: 82608
" Proj. ID: Turlock Irvigation District
' l Matrix: Water , _
- Result Reporting  Surrogate % Qc
__ LabiD Sample ID gl Limit (ot)  Recovery  Limits
. BLKFO711 Blank ND 20 100 80 - 120
MS / MSP Recovery Summary
Percent Recovery -
l Analyte Lab ID Sample ID MS / MSD %RPD
' : Acrolein FO7141 MW-1 91/ 85 7
18 QC Lmits: i 70 - 130 | 0-20 |
' LGS/ LCED Recovery Summary
Parcent Recovery  ---
' LCS/LSCD ID Analyte LCS/LOSD %RPD
T —
. | LCSO711F / LCSDO711F Acrolein 80 / 82 - 2
1 QC Limits; | 70 - 130 } 0-20 Bl

" Notofs):
" Water samples arg raparted in ught; sollsludge sampleg In mg/Kg; produciiol’non~aqueous liguid samples In mo/_.
* ND means not detecied at or above the stated reporting limit; N/A means analyle not appiicabla to this analysts.

email; info@argoniabs.com

' 2905 Railroad Avenue, Ceres, CA 95307 » Phone (209) 581-9980 » Fox (209) 581.928¢9
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NOTICE OF PREPARATION OF AN
ENVIRONMENTAL IMPACT REPORT

Project Name: Aquatic Pesticides Application Program for the
Turlock Irrigation District’s Unlined and Partially Lined
Canals

Project Location: Merced and Stanislaus Counties

Name and Address -

of Project Proponent:  Turlock Irrigation District,
P.O. Box 949
Turlock, CA 95381

INTRODUCTION

To satisfy California Environmental Quality Act (CEQA) requirements, the Turlock
Irrigation District (“Turlock”) will be the Lead Agency for a focused Environmental
Impact Report (EIR) for the continuation of its Aquatic Pesticide Application
Program for its 39.22 miles, more or less, of unfined and partially concrete lined
canal sections. The EIR will analyze the potential for aquatic pesticides to seep
from unlined and partially concrete lined portions of the District’s canals into the
groundwater. As required by CEQA Guidelines, Turlock is providing this Notice
of Preparation (NOP) to responsible agencies and trustee agencies. Turlock

-would like your views regarding the scope and content of the environmental

information to be addressed in the focused EIR.

PROJECT INFORMATION

The Turlock and Modesto irrigation districts (MID) own Don Pedro Reservoir and
La Grange Reservoir. Water in Turlock’s system flows in Turlock’s Upper Main
Canal down to Turlock Lake. Downstream from Turlock Lake, Turlock owns and
operates approximately 39.22 miles of unlined and partiaily lined canals and
approximately 164 miles of fully concrete lined canals. The unlined or partially
lined canals are in the upper and eastern sections of Turlock’s canal system and
the fully lined canal sections are in the lower sections of the canal system. These
facilities are used to supply irrigation water from Don Pedro Reservoir on the
Tuolumne River to approximately 150,000 acres of agricultural land in Stanistaus
and Merced counties (Figures 1 and 2). Water that is not used for irrigation is
released from the canals into the Tuolumne, Merced, or San Joaquin rivers.
Releases are either discharged directly to the rivers or into drains that flow to the

rivers. |
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Turlock has safely applied aquatic pesticides to its irrigation conveyance system
since 1975 to control weeds and algae. During the irrigation season, generally
March 15 to October 15, Turlock applies Magnacide H (acrolein) to various
sections of its canal system to control weeds and algae that would otherwise
interfere with and slow the delivery of irrigation water, cause canal overtoppings,
and clog waterways and pumps. The treated water is irrigated out to various
agricultural lands in Stanistaus and Merced counties. The application of acrolein
results in the conservation of water and maximizes the efficiency of the irrigation
system. Aquatic weeds are targeted at early stages of growth so that low
dosages of the pesticide can achieve the desired result, thereby reducing the
pesticide concentrations in the water. Turlock has adopted and implemented
Best Management Practices to insure that no treated water is released to the
rivers or drains that flow to the rivers.

PROPOSED ACTION

The District proposes to continue its Aquatic Pesticide Application Program for its
approximately 39.22 miles of unlined and partially concrete lined sections of its
canal system under the State Water Resources Control Board'’s current General
National Pollution Discharge Elimination System Permit and seeks to apply for a
priority pollutant standard exception. Turlock will now prepare an EIR that
focuses on the potential for groundwater quality impacts from seepage of
acrolein from unlined and partially lined canals and such other significant impacts
that are identified.

Due to the time limits mandated by State law, your response must be sent at
the earliest possible date but not later than 30 days after receipt of this
notice. Please identify a contact person, and send your response by mait or e-
mail to:

Ms. Debra C. Liebersbach

Water Planning Department Manager
Turlock lrrigation District

P.O. Box 949

Turlock, CA 95381-0949
dcliebersbach@tid.org
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PUBLIC MEETING AND WRITTEN COMMENTS

The District will hold 3 public meeting for members of the public and interested
individuals to provide their input on issues to be addressed by the EIR. That
meeting will be held at:

333 E. Canal Drive
Turlock, CA 95381
Thursday, July 28 at 9 a.m.

Water Planning Department Manager
‘Turlock Irrigation District

P.O. Box 949

Turlock, CA 95381-0949
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: 501 West Ocean Boulevard, Suite 4200
‘W‘p' Long Beach, California 90802.4213
‘ August 4, 2005 1 TTsponse reply to:
151 4228W'R20048A9065 JSS
Dcbra C, Licbersbach
Water Planning Department Manager
Turlock Irigation District
P.O. Box 949

Turlock, Californig 95381
Dear Ms. Lisbersbach;

the LCs; range for salmonds (assume 3¢ pe/L for the mid-range 1.Cs, values) it will take
- approximately five half.lives (2° = 32) to decrease (o the mid-range (1,000 Be/L+32=3]3
Hg/l). In order to meey the proposed acutc or chronic acrolein concentrations, it will take seven
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to eight half-lives (initial application rate of 1 mg/L). TID has proviously indicatcd that they
held acrolein treated water i their irrigation canals for 6 days before letting it out of the system.
Based on the previous half-life estimates, s would be 2 minimum period of time with no
margin for safety (Tiz equal to 1 day): A holding time of 10 days would be more protective of
freshwater organisms (5 half lives * 2 days/alf-life =10 days). This time period would
obviously increuse as the application conceniration increase above 1 mg/L. The field testing
protocols for detetmining acrolein concentrations in treated watet, as inidicated in TID's
negative declaration, have a lower detection limit of 100 pg/L. Therefore the test by itself can
not conclusively determine whether the acrolein has decayed to safe {evels for salmonids. Either
safety margins must be confirmed by more gensitive analytical procedures (at higher costs) or
adequate retention times utilized to allow for the degradation of the compound must be
implemented.

Acrolein treated water that secps through the unlined portions of the irrigation canal system may
pose a threat to salmonid bearing surface waters if there is hydrological connectivity between
these irrigation canals and surface waters. The EIR should examine the ratc of degradation for
acrolcin in these underground watcrs and whether the degradation rates are cquivalent to surface
waters or are different. Underground water flow patterns should be determined within the
vicinity of the treated irrigation canals and models of the potential plume developed. Irrigation
patterns along the treated canals should be evaluated and treatments made during periods when
the irrigated fields are dry and have no hydrologic commectivity to adjacent water COUIses,
particularly when listed salmonids are present.

The EIR should also clearly specify:

e the monitoring that will be employed to track subsurface flows and acrolein levels during
herbicide treatments; .

e the management practices that will be employed to minimize or aveid acrolein gontamination
of the surrounding cnvironment;
the inspection and record keeping policies and protocols for the Pesticide Program;
public and government agency notification of treatments prior to application of the herbicide;
the reporting requirements to state and federal agencies with jurisdiction over the project and
the environments it affects; and,

» all safety and emergency protocols to handle accidental discharges or spills by the
application program.

Please coniact Mr. Jeffrey Siuart at 916-930-3607, ot via e-mail at J.Stuart(@noaa.2ov it you
have any questions concerning this responsc of require any additional information.

Sincerely,

). RodLt R. Mclnnis
Regpfonal Administrator

co: NMFS-PRD, Long Beach, CA




