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DEPARTMENT OF COMMUNITY DEVELOPMENT
MEMORANDUM

DATE: November 4, 1994
T0: Santa Rosa Subregional Long-term Wastewater Project
FROM: Marie Meredith, Environmental Coordinator

SUBJECT: Response to NOP/NQCI

On Friday, November 4, 1994, I received a voice-mail message from Abe Newman
responding to the NOP/NOI. His message simply stated that he could only
support Alternative 1 or Alternative 5.

CEPARTMENT OF COMMUNITY OEVELOPMENT
100 3anta Rosa Avenue Past Office Box 1678 Santa Rosa California 95402-1678






MARIN COUNTY RESOURCE CONSERVATION DISTRICT 02
Point Reyes Station, California 94956 + (415) 663-1231

November 10, 1994 CiTY OF SANTA RO
_ P.Q. Bex 1673 o

Marie Meredith Sarta Rosz, CA 95402

City of Santa Rosa Gt e

P.O. Box 1678 R VAT

Santa Rosa, CA 95402 vy
- DePARTMENT OF

-~ I8 -— o -
COMMUNITY DEVELOpaENT

Dear Ms. Meredith,

The Marin County Resource Conservation District (MCRCD), along with the Southern
Sonoma County Resource Conservation District, recently completed an Enhancement
Plan for the Stemple Creek/Estero de San Antonio Watershed. During the plan
preparation, many questions arose concerning the impacts of the West County Option
on the watershed. The MCRCD would like the following issues to be addressed in the
new Environmental Impact Report to be prepared for the Long-Term Wastewater
Project. These questions were also raised in Section 7 of the Stemple Creek/Estero de
San Antonio Watershed Enhancement Plan.

Reservoir Storage Questions:

1.  What are the downstream impacts of a 12% reduction in the total surface
runoff (loss of 410 acre-feet/year) from the Button Ranch sub-watershed
(Santa Rosa Subregional System, TM R11, Fig. R11-2)?

2. What are the impacts of a 68% reduction (340 acre-feet) in shallow
groundwater outflow from the Button Ranch site (Santa Rosa Subregional
System, TM R11, Fig. R11-2)?

3. What are the impacts of wastewater in the shallow aquifer immediately
downstream of the dam?

4.  What are the impacts of infiltration of wastewater into the Wilson Grove
aquifer?

¢ 5. What are the impacts of hydrogen sulfide and ammonia, produced in the

anoxic layer of the reservoir, as they travel into shallow and/or deep
groundwater aquifers?

" 6. To what extent will hydrostatic pressure of the reservoir increase

movement of water within and between the three watershed aquifers?

.. 7. What impact will the proposed reservoir on the Button Ranch have in the

event of an earthquake? What impact will the weight of the dam itself
- have upon activity along the underlying fault?
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What impact will the loss of riparian, upland forest and perennial grassland
habitat in the Button Ranch have on wildlife communities within the site
and in the larger region? How will the reservoir affect the nesting Golden
Eagles?

Irrigation Use Questions:
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Will high TDS (total dissolved solids) in irrigation runoff raise TDS levels
in surface and groundwater so that fish reproduction is inhibited and
drinking water standards are exceeded?

Currently groundwater discharges into the Estero reduce high salinity; will
salinity increases expected in irrigation runoff exacerbate salinity
fluctuations or hypersaline conditions?

To what extent will groundwater mounding in irrigated areas (as much as a
three- to four-foot increase} increase sept1c system failures and well
contamination?

To what extent will mounding increase groundwater discharge to the
stream during baseflow periods?

What are the impacts of increased groundwater discharge to Stemple Creek
and the Estero?

How many more nutrients (in total amount, not rates or percentages) will

reach the creek with the use of reclaimed water?

Will future water quality tests for metals have detection limits below the
thresholds of the current aquatic life criteria and drinking water standards?

Will the total amount of metals leached from soils increase with irrigation?
(Rate may remain the same, while the totals increase).

What will be the impacts if a high degree of irrigation efficiency is not
achieved, as assumed?

Given irrigation suitability, the "services of an independent, professional
irrigation management service” will be needed at each site to achieve high
efficiency irrigation; how will this be accomplished? Who will pay? (Santa
Rosa Subregional System, TM R12).

How will lands with bedrock less than three feet below the soil surface be
excluded from irrigation? Who will delineate and enforce?
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12, Will lands with summer groundwater levels within three feet of soil
surface (factoring in irrigation mounding) be delineated and excluded from
irrigation? Who will delineate and enforce?

" 13. What are the impacts of controlling grazing and restoring a riparian
corridor, independent of wastewater use?

\ 14. Can impacts, demonstrated to occur in the Americano watershed,

automatically be extended to the Stemple/Estero de San Antonio
watershed?

V‘/ \,\\\} 15. What are the impacts of the estimated 1.05-foot rise in Estero de San

Antonio during summer due to reservoir leakage and irrigation effects
(Santa Rosa Subregional System, TM W9, pg. 40)?

" 17. What are the impacts of drain-tile installation?

3.7 18, What are the impacts of changes in agricultural prachces and products due

to availability of reclaimed water?

- _19. What impact will changes in water quaﬁty due to the reservoir and
irrigation have on freshwater shrimp and the ecology of the Estero de San
Antonio?

We hope that the City of Santa Rosa will answer these important questions to
the fullest extent possible. Thank you for your consideration.

Sincerely,
Crl Jﬁ\- W ldaae—"

Donald J. Mclsaac, Jr.
President






777 ’Ci:TY‘(gg sm},g\ OsA
"%MJZA/&J(M O BT 5
ﬁ/%LQﬁ._(.

003
R

HCV 157994

" DEPARTMENT OF
- COMMUNITY_DEVEL Oppgn T

drelricta Jo Kooe

v
-

AN



S b




004

November 10, 1994
Sunta Rosa, Ca.

Piatnict Engineen

U. S. Ay Conps o4 Enganeens

SanfFrancierd Disinicet

211 Main SZreet

San Faancisco, Ca. 34105

Atta. (ade Eakfe

I am a Commitiee Memben for the SENSIBLE REUSE o4 WASTE WATER AND CONSERVATION, and

1 dont think the Public Worhships, gave oun plan anything but shoat shifZ. 1 know you

have beea a part of avery WETLANDS, RESERVQIR, MARSHLAND SYSTEH, INVOLVING WASTE WATER
ALL ACROSS THE COUNTRY. Sitanting with the Michigan's Upper Peninsula and s{udies done

by Biologist John Snyden, nunning haw sewage {nio a mersh that emptied into a Troul

. stneam and ithe waten coming ouwt o4 the maish wad clean. Blologdists worldwlde have Zong

hnow, this to be fact about the natunal water-purification of marshes, swamps, ponds

and bogs. The Ancata Marnsh and Wildtije Sanctuary, in Axcaiz, Ca.ine city of Davis and
their plan o nestone about 4,000 acres of wellands, including Thedin wasie waiern profect.
Denven, Cofurado, has a small scale §acility, which demonstrates wastewalen can be cleaned
up jor portabie uses. Fifty miliion gatlons of {4 discharged daily <nio the Santa Cruz
River from Tucson's theatment plants and the same {5 true o4 Phoenix, which dischatrges

200 midion gations daily Linto the Salt Rivex.

The city of Santa Rosa, alrieady has twe pends, that show now plant wasfewaten can be used
and the wildlife and growth of plants and trees, breed and survive as easdily as Zhey do
on niver's and fakes. A coupfe more reservoirn's on wetlands and usdng Lre laguna mazsn
would solve the problem and save a Lo of unecessday expense and cosis 2o the pubiic that
is footing the bil{ gon all this §olL-de-nol. The Russian Rivern would Look beiten Zhan <&
has , sdnce 1 ginst saw Lt §ifty yeans ago and I haven'l been swimming 4in it sdince. e a
ane already paying more than any oty around for sewern and waien, which the Low Lncome

and senions can 2L affond. Now force all these othen cities o clean up Lheit aci and

a good stant would be the Gueanevitle plant, Qceldental, Guaton, Forestuille, Windsox,
Healdsbung, Gyseaville and @lovendale. Togeiher they dump more Linio the riven than does
Santa Rosa and nowhene nean the Treatment.

] want 10 see this plan pushed because it 44 being done alf across the couniry, by the
people that know and forn a £at Zess Zhan the city of Santa Rosa L5 planning on spending.

Sincenely, ._{{:buxj(:,_ -"{zhi/_\'-é/(\_

Martin E. Coonpenden
200 Carnina Drive
Santa Rosa, Ca. 95401
(707) 526~17§+4

ce Marnde Mereddith

The Wastewater Bulletin appears to be another wasie of money, sdince there were only
maybe twelve 0f us grom the city at the past workshops.
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HERBERT M. GORDON, CFA
Treasurer

PATRICIA A SMALL
The Associnte Trenstrer

30} Lakeside Dirive, 17th Floor

CARY S DeWEESE, MAl Oakland, California 94612-3330
Assistant Treasurer-Rent Estale {5108 967-9600
STEPHE™ E. MOORE, CFA {5100 YK7-9617 Fax

Assistant Treasirer-Eurty Drvestments

STEFHEN A MORANGE
Assisranr Treasierer-Finance

November 14, 1994

Ms. Marie Meredith

Environmental Coordinator

City of Santa Rosa

Department of Community Development
100 Santa Rosa Avenue, Room 3

Santa Rosa, CA 95401

Re:  Notice of Preparation of a Draft EIR/EIS for the Santa Rosa
Subregional Long-Term Wastewater Project

Dear Ms. Meredith:

This is in response to the Notice of Preparation dated October 21, 1994 regarding the referenced
Project.

The University of California has no response to the Notice of Preparation, but we would
appreciate receiving a copy of the draft EIR and EIS as soon as they have been prepared.

Please direct future correspondence to the undersigned.
Sincerely,
! ) e
-’{ I'rl \Eui\\—/\lu I I;}:"I-
|

GaryS DeWeese
Assistant Treasurer - Real Estate

~mOADTASTAT M
T_J": FAN T T

CMMUNITY DEVELOPMENT
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DEPARTMENT OF FISH AND GAME
POST OFFICE ROX 47

YOUNTVILLE, CALIFORNIA 94589

(707} 9445500

November 16, 1994

Ms. Marie Meredith

City of Santa Rosa

Department of Community Development
100 Santa Rosa Avenue

Santa Rosa, California 94501

Dear Ms. Mereditii:

Notice of Preparation/Intent (NOB/NOI) of a Draft Envircnmental
Impact Report/Statement (EIR/EIS) for the Santa Rosa
Subregional Long-Term Wastewater Project

Department of Fish and Game personnel have reviewed the NOP/NOI
for the above project. We have communicated our concerns to the
City of Santa Rosa Utilities Department, as well as to Harland
Bartholomew and Associates Inc., the consultants preparing the EIR,
through the recent scoping process. Additiconally, we have
communicated our concerns through our comment letter’s regarding
earlier versions of the project. Basically, the Department is
concerned about impacts the various project alternatives may have
on biotic resources. Resources of concern include, special-status
species, wetlands, riparian habitat, sensitive plant communities,
rerrestrial and aguatic wildlife, and water quality as it relates
to wildlife and/or wildlife habitat. We have provided input on the
lists of special-status species that need to be addressed and
provided survey protocols. Impacts to biotic rescurces and
mitigation measures necessary to offset those impacts should be
identified and discussed. We recommend impacts be mitigated by
avoidance, minimization of impacts, and acquisition and
preservation as open space of at least an equal area and quality as
that lost.

Survey results and specific wmitigation measures must be

included in the envirommental document. Surveys to be conducted at
a later time, or mitigation measures to be identified at some
future time, are not acceptable. It has been determined by court

ruling that such studies and mitigation measures would be
improperly exempted from the process of public and governmental
gerutiny which is required under the Califormnia Envirconmental
Quality Act (CEQA}). A document which requests future studies or
future identification of mitigation will be considered inadequate.

It is the policy of this Department that a project should cause
no net loss of either wetland acreage or habitat value. We
recommend impacts to wetlands be avoided where possible.
Unavoidable impacts should be identified and mitigation provided
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for in the document. Areas proposed as wetland mitigation sites
must be identified specifically in the document. Riparian
vegetation removed should be replaced on a 3:1 in-kind basis using
native species.

The Department recommends a minimum 100-foot buffer be
established to protect streams and wetlands and their associated
vegetation and provide a travel corridor for wildlife. The buffer

. ;should be measured outward from the top of each streambank cor from

the edge of any wetland. In the case of riparian vegetation along
stream courses, the setback should bhe measured cutward from the
vegetative canopy. No roads or structures should be permitted
within the buffer.

Any work within the bkanks of any creek, including road
crossings and culverts, will require a streambed alteration
agreement with this Department. The Department has direct
jurisdiction under Fish and Game Code sections 1601-03 in regard to

- any proposed activities that would divert or obstruct the natural

flow or change the bed, channel, or bank of any stream.

Impacts to bilotic resocurces must be addressed not only for the
construction of the various alternatives, but alsc for the
operation of each of the alternatives. 1Issues of concern include
regervoir fluctuation, drainage around regervolirs, flow
augmentation, constructed wetland management, irrigation and run-
off at places of use, and impacts on wetlands, riparian areas, and
other native plant communities at places of use. BAdditionally,
cumulative impacts must be addressed.

The EIR should include an evaluation of the operation of the
existing reclaimed water disposal system in the Laguna de Santa
Rosa. This evaluation is essential so that operational probklems
and limitations of the existing system can be avcided in any new
systems. The evaluation should include such issues as the impacts
and environmental conflicts related to distribution line and
sprinkler maintenance, regulation of application rates on both City
owned lands and private lands, runoff from over application,

" irrigation of caks and other sensitive plant communities (including

vernal pocls), removal of ocaks and other sensitive plant
communities to facilitate irrigation, filling of vernal pocls to
facilitate farming or to solve mosquito prcoblems, and enforcement

" of various Subregional System policies regaxding application rates

or habitat protection on private lands.
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If you have any questions regarding our comments, contact
Bill Cox, Asscciate Fisheries Biologist, at (707} 823-1001; or
Carl Wilcox, Environmental Services Supervisor, at (707) 944-5525.

Sincerely,

e i [‘ ctalg e

Brlan nter
Reglonal Manager
Regicn 3






STATE OF CALIFORNIA—BUSINESS, TRANSPORTATION AND HOUSING AGENCY

PETE WILSON, Governor

DEPARTMENT OF TRANSPORTATION

BOX 234680

OAKLAND, CA 946230660
{510} 2864444

TCD (510) 2854-4454

November 15, 1994

Ms. Marie Meredith, Environmental Coordinator
City of Santa Rosa

Department of Community Development

100 Santa Rosa Avenue, Room 3

Santa Rosa, CA 94501

SON-General
SCH # 94103069
SONOQQ0C60
CaTY CF S,J:";i'.“-i A emoa
F.C. ox 1abs NUSF
Gz o .“ L1675
wilol Ly oy U 1 =Y 95402
Y :::‘J
oran—ime— 3=
COMMUNITY or ZLOPMEMT

Re: Notice of Preparation for a DEIR: SANTA ROSA SUBREGIONAL LONG-

TERM WASTEWATER PROJECT.

Dear Ms. Meredith:

Thank you for including the California Department of Transportation (Caltrans)
in the early environmental review process for this project. We have examined the

above-referenced document and forward the following comments:

§ The alternatives discussed in the EIR/EIS should identify all impacts that will

' Lo . . .
‘ A (_') ‘occur in the State's highway right-of-way from the placement of pipeline for this project.
.7 The studies should include cultural resources surveys, biological surveys, hazardous
6\.} '~ waste surveys, visual assessment in the event that a visual resource is affected and a

traffic study where the alternative will require a road closure or traffic delay.

) Work within the Caltrans right-of-way will require an encroachment permit from
- Q %  the Department. A completed application, final environmental documentation and five
v £

sets of plans should be submitted to:

G. J. Battaglini, District Office Chief
Maintenance Services and Permits

Caltrans District 4
P. O. Box 23660

Qakland, CA 94623-0660

We look forward to reviewing the DEIR and expect to receive a copy from the
State Clearinghouse. To expedite review, however, we request that you send two copies

in advance to the following address:



Office of Transportation Planning
Caltrans — District 4
P. O. Box 23660
Oakland, CA 94623-0660

We appreciate the opportunity to work with you on this project. Should you
have any questions regarding these comments, please call Timothy Sable of my staff at
(510) 286-5535.

Sincerely,

JOE BROWNE
District Director

ol B

PHILLIF BADAL
District Branch Chief
IGR/CEQA

cc: Michael Chiriatti, SCH
Patricia Perry, ABAG
Craig Goldblatt, MTC
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
NORTH COAST REGION

5550 SKYLANE BLVD. SUITE A

SANTA HOSA, CA 95403

PHONE: (707} 576-2220

November 16, 1994 CiTYy Oz ras,
hr"-‘g ;:’L HTA Roe
Sa: L;'n;, X 18673 Btd
b LA G5a0,
Ms. Marie Meredith. Environmental Coordinator Ul TSl
ity of Santa Rosa, Dept. of Community Development SN
100 Santa Rosa Avenue, Room 3 :C{}gﬁhg}iiffi'ﬁj§f¢?'{?;
Santa Rosa, CA 95401 S TR S

Dear Ms. Meredith:

We have reviewed the Notice of Preparation/Notice of Intent (NOP/NOI) for the
proposed Santa Rosa Subregional Long-Term Wastewater Project EIR (SCH#
94103069). As a responsible agency under the California Environmental Quality
Act (CEQA) the Regional Board will have to make decision concerning approval
of the Long-Term Wastewater Project. The Board will use the information
contained in the EIR to help reach this decision.

The Scope of Work contained in the Preliminary Scoping Report seems to be very
comprehensive and should provide valuable information upon which to make
informed decisions. We helieve that the following information pertaining to
water quality issues should be included in the Long-Term Project EIR to assist
the Regional Board in reaching their decision (these comments apply only to
impacts associated with facilities or operations in the North Coast Region):

Should the Tong-term project involve the discharge of treated wastewater to
oA . the Russian River or its tributaries at a rate greater than one percent of the
o1 receiving stream's flow, an exception to the Water Quality Control Plan for
"+~ the North Coast Region (Basin Plan) waste discharge prohibitions will be

needed. The Basin Plan outlines the information needed to cbtain such an
exception and a copy of this information is included as an enclosure to this
Jetter. This information should be used as a guide in evaluating the
alternatives contained in the draft EIR/LIS.

I A
ES‘*ﬁk'The impacts of storage reservoirs, constructed wetlands. aquifer storage,
e bﬁ{frapid infiltration and irrigation on the beneficial uses of groundwater needs
B \iga;to be thoroughly evaluated. The impacts of the above upon all beneficial uses
13 - of surface waters should be evaluated as well. Monitoring programs to
= wJ;”quantify these impacts should be included as a part of the draft EIR/EIS.

Some of the project alternatives described in the NOP/NOI may invoive
F. " summertime fiow augmentation streams in the North Coast Region. This proposed
' flow augmentation would be inconsistent with current Basin Plan waste



Ms. Marie Meredith
Page 2
November 16, 1994

_ discharge prohibitions. The draft EIR/EIS should include an evaluation of how
é% Y2 flow augmentation project can be implemented and comply with the Basin Plan
' waste discharge prohibitions.

Thank you for the opportunity to comment on the NOP/NOI for the Santa Rosa

Subregional Long-Term Wastewater Project. If you have any guestions, do not
hesitate to call Tuck Vath at (707) 576-2699 or me at (707) 576-2220.

Sincerely,
ﬁy’%

Benjamin D. Kor
Executive Officer

CTV: Imf/noicom

Enclosure
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WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

California Regional Water Quality Control Board
North Coast Region

RESOLUTION NO. 94-49

AMENDING THE
WATER QUALITY CONTROL PLAN FOR THE NORTH COAST REGION
SECTION 1V, IMPLEMENTATION PLANS,
POINT SOURCE MEASURES, WASTE DISCHARGE PROHIBITIONS
FOR THE NORTH COASTAL BASIN -

The California Regional Water Quality Control Board, North Coast
Region (Regional HWater Board) adopted the water quality control
pians for the Kiamath River Basin (1A) and North Coastal Basin
(1B) on March 20, 1975. The Klamath River Basin (1A) plan and the
North Coastal Basin (1B) plan were combined to form the Water
Qualitv Control Plan for the North Coast Region (Basin Plan) on

April 28, 1988, and approved by the State Water Resources Control
Board on November 15, 1988. The Basin Plan has heen updated
several times since then; and

The Regional Water Board first declared a seascnal prohibition of
waste discharge to the Mad, Eel, and Russian Rivers in its 1971
Interim Water Quality Control Plan for the North Coastal Basin
(1B). The prohibitions were established in order to meet
objectives and protect significant beneficial uses. At the time,
the prohibition was being met or could be met by all or a majority
of potential dischargers. The seasonal prohibition has remained
in the Basin Plan, with an exception for discharges tc the Laguna
de Santa Rosa, since 1971.

There exist numerous significant beneficial uses in the Mad, Eel,
and Russian rivers, which include municipal and domestic supply
and freshwater habitat; and

There exist technologiss which provide high quality wastewater
effluent under controiled circumstances, which may not adversely
impact beneficial uses of the Mad, Eel, and Russian rivers; and

Section 13225 of the Porter-Cologne Water Quality Control Act
delegates the Regional Water Beard with the responsibility for

encouraging regional planning and action for water quality
control; and

There exist several wastewater dischargers to the Mad, Eel, and
Russian rivers who are involved with long range planning for
wastewater treatment and disposal; and

The Regional Water Board, in its Triennial Review of the Basin
Plan, adopted Resolution No. 93-14 on February 25, 1993, which
contains a priority list of planning issues. In this list, the
Regional Water Board identified the need to review the existing
seasonal waste discharge prohibitions for the North Coastal Basin;
and
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WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

The Regional Water Board conducted a public workshop on March 24,
1993 to receive and consider comments on the seasonal waste
discharge prohibitions to the Mad, Eel, and Russian rivers; and _

The California Department of Fish and Game in a March 21, 1894
letter finds that the amendment will not jeopardize the continued
existence of any endangered or threatened species or result in the
destruction or adverse modification of habitat essential to the
continued existence of the species; and

A Notice of Filing and Notice of Public Hearing, a Public Report
containing propcsed revisicns to the Basin Plan's waste discharge
prohibitions and environmental documentation functionally
equivaient to the California Environmental Quality Act (CEQA)
requirements for the proposed revisions were transmitted to
interested individuals and publiic agencies for review and comment;
and

The Regional Water Board held a public hearing on August 25, 1993,
and carefully considered all testimony and comments received on
this matter, continued the public hearing to March 25, 1994; and

A Notice of Filing and Notice of Continuation of Public Hearing,
a Supplemental Public Report containing the text of a revised
proposed amendment and revised environmental documentation
functionally equivalent to the CEQA requirements and a summary of
comments and responses to the proposed Basin Pian amendment were
transmitted to interested individuals and public agencies for
review and comment; and

The Regional Water Board held a pubiic hearing on March 24, 1994
and carefully considered all testimony and comments received on
this matter, and has determined that the proposed Basin Plan
amendment could have a significant effect on the environment, but
that there will naot be a significant effect because mitigation
measures have been incorporated into the Basin Plan amendment.

THEREFQRE, BE IT RESOLVED, that the Regional Water Board amends Section IV,
point Source Measures for the North Coastal Basin, as follows:

SECTION 4
IMPLEMENTATION PLANS

This section presents the actions intended to meet water quality objectives
and protect beneficial uses of the Klamath River Basin and North Coastal

Basin.

The following measures shall be taken with respect to actual and

potential point and nonpoint sources of water quality degradation.
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POINT SQURCE MEASURES

WASTE DISCHARGE PROHIBITIONS

Section 13243 of the Porter-Cologne Water Quality Control Act autherizes the
Regional Water Board - in a water quality control plan or in waste discharge
requirements -~ to specify certain conditions or areas where the discharge of
waste, or certain types of waste, will not be permitted.

Under this authority and in order to achieve water quality cbjectives, protect
present and future beneficial water uses, protect public heaith, and prevent
nuisance, the Regional Water Board declares that point source waste
discharges, except as stipulated by the Thermal Plan, the Ocean Plan, and the
Action Plans and policies contained in the Point Source Measures section of
this Water Qualitv Control Plan, are prohibited in the follewing lecations in
the Region:

Klamath River Basin

1. A1l surface, freshwater impoundments and their tributaries, with the
exception of the lower Lost River system.

2. Crescent City Harbor and all estuaries in accordance with the provisions
of the State Board's “Water Quality Control Policy for the Enciosed Bays
and Estuaries of Califarnia."

3.  Smith River and its tributaries.

4. Kiamath River and its tributaries, inciuding but not limited to the
Trinity, Salmon, Scott, and Shasta Rivers and their tributaries.

5. The Applegate, ITlinois, and Winchuk Rivers and their tributaries.

5. On all coastal streams and natural drainage ways that flow directly to
the ocean, all new discharges will be prohibited. Existing discharges
to these waters will be eliminated at the earliest practicable date.

7. A1l intertidal reaches of the coast.

8. Areas of Special Biological Significance.

9. A1l other tidal waters unless it is demonstrated on the basis of waste

characteristics, degree and relijability of treatment, rate of mixing and

dilution, and other technical factors that water quality objectives will
be met and all beneficial uses will be protected.

North Coastal Basin

1. A1l surface fresh water impoundments and their tributaries.
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2. A1l bays and estuaries in accordance with the provisions of the State
Water Resources Contrcl Board's "Water Quaiity Control Policy for the
Enclosed Bays and Estuaries of California.”

3. The Mad and the Eel rivers and their tributaries during the period
May 15 through September 30 and during all other periods when the waste
discharge flow is greater than one percent of the receiving stream's
flow as set forth in NPDES permits. '

4. The Russian River and its tributaries during the period of May 15
through September 30 and during all other periods when the waste
discharge flow is greater than one percent of the receiving stream's
flow as set forth in MPDES permits. In addition, the discharge of
municipal waste during October 1 through May 14 shall be of advanced
treated wastewater in accordance with effluent limitations contained
in NPDES permits for each affected discharger, and shall meet a median
coliform ievel of 2.2 mpn/100 ml.?

5. The Regional Water Board will consider exceptions for cause to the waste
discharge rate limitations set forth in Prohibitions 3. and 4. (abave).
Exceptions shall be defined in NPDES permits for each discharger, on a
case by case basis, and in accordance with the following:

A. The wastewater treatment facility shall be reliable.

Reliability shall be demonstrated through analysis of the features
of the facility including, but not limited to, system redundancy,
proper operation and maintenance, and backup storage capacity ta
prevent the threat of pollution or nuisance.

B. The discharge of waste shall be Timited to rates and constituent
levels which protect the beneficial uses of the receiving waters.

Protection shall be demonstrated through analysis of all the
beneficial uses of the receiving waters. For receiving waters
which support domestic water supply (MUN)} and water contact
recreaticn (REC1), analysis shall include expected normal and
extreme weather conditions within the discharge period, including
estimates of instantaneous and long-term minimum, average, and
maximum discharge flows and percent dilution in receiving waters.
The analysis shall evaluate and address cumulative effects of all

! For dischargers not in compliance with the seasonal prohibition and
waste discharge rate limitation, time schedules shall be set forth in National
Pollutant Discharge Elimination System (NPOES} permit updates for each
discharger. In addition, each discharger not in compiiance shail report fo
the Regional Water Board on progress towards compliance on an annual basis.

® For dischargers not in compliance with the waste discharge rate
limitation and/or advanced wastewater treatment, time schedules shall be set
forth in NPDES permit updates for each discharger. In addition, each
discharger not in compliance shall report to the Regional Water Board on
progress towards compliance on an annual basis. :
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discharges, inciuding point and nonpoint source contributions,
hath in existence and reasonably foreseeable. For receiving
waters which support domestic water supply (MUN), the Regional
Water Board shall consider the California Department of Health
Services evaluation of compliance with the Surface Water
Filtration and Disinfection Reguiations contained in Section 64650
through 64666, Chapter 17, Title 22 of the California Code of
Regulations. Demonstration of protection of beneficial uses
shall include consultation with the California Department of Fish
and Game regarding compliance with the Califarnia Endangered
Species Act.

The exception shall be limited to that increment of wastewater
which remains after reasonable alternatives for reclamation have
been addressed. '

The exception shall comply with State Water Board Resolution

No. 68-16, "Statement of Policy with Respect to Maintaining High
Quality Waters in California," and the federal regulations
covering antidegradation (40 CFR §131.12).

There shall be no discharge of waste during the period May 15
through September 3C.

6. On all other coastal streams and natural drainageways that flow directly
to the ocean all new discharges will be prohibited. Existing discharges
to these waters will be eliminated at the earliest practicabie date.

7. A1l intertidal reaches of the coast.

8. Areas of Special Bfo]ogical Significance.

9. A1l other tidal waters unless it is demonstrated on the basis of waste
characteristics, degree and reliability of treatment, location of
discharge, rate of mixing and dilution, and other technical factors that
water quality objectives will be met and all beneficial uses will be
protected.

Certification

[, Benjamin D. Kor, Executive Officer,

do hereby certify that the foregoing

is a full, true, and correct copy of

a Resolution adopted by the California
_Regional Water Quality Control Board,

North Cecast Region, on March 24, 1994.

o

(orders\seares)

Benjamin 0. Kor
Executive Qfficer
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From: Patti Bender (AGNT99:PAB)
To: ehb,mam
Date: November 17, 1994, (Thursday} 10:46am

Subject: Phone message from K.M. Lo of 3900 Highway 37
Phone: 415 221 6868

[*] Telephoned [ ] Please call

[ ] Will call again [ ] Returned your call
[ ] Wants to see you [ ] Came to see you

{ 1 Urgent

He called to say that he will not be able to attend the Wastewater
meeting tonight but that he’s in favor of bringing the project to
his area.

oy DA
s SP\?‘!. Ay =
C‘T( Gprf"s ST 1673 .
canpz Ro53 CA 95434
© 1584
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The Dept. of Community Development,
100 Santa Rosa Ave., Room 3,
Santa Rosa, Ca. 95401

Gentleman,;

I wonder if the time has now come to go back to square one with
this Wastewater mess, appoint new Planners and cut this foolishness. The

A_ % path we have been following is getting us nowhere and the costs are causing
(N great concern to the ratepayers I talk to.
‘ B

1 think it would be wise to listen to the Sonoma County Taxpayers'
Assn. on this matter.

Thank you for your consideration,

R. E. Bartley

Al
SANTA ROSA
. ¢ ?“\' 16;3
ni2 Aoz, CA 65402

o "
-_.l.‘"‘K I\‘ F\,’ QF

COMMUNITY TV L...CP'\A"I\'!T
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The Shrimp Club November 17, 1594

46 Green Valley Court CITY OF SANTA ROSA

San Anselmo, CA., 94960 P.O. Box 1678

Santa Rose. CAGIL02

GV 17 1994

City of Santa Rosa

RE. Environmental Impact Report, Button Ranch DEPARTHENT OF
CORMUHITY DEVELORMENT

Dear Sirs,

We are from Brookside School in San Anselmo. We are trying to
save the California Fresh Water Shrimp. We are rehabilitating Stempie
Creek. We are fencing, planting, and putting in a catile bridge.

We would like to ask you a few questions about the proposed dam
on Button Ranch. They are:

S A e 1) What endangered species live on the proposed dam
site?
PR I
s 6 W 2) How clean would the water be?

LA

W s 3.) What chemicals will be in the water?

4) Will the chemicals harm the California Fresh Water
Shrimp? if so, how?

5) Wil there be copper in the waste water?

S, 6) If there is copper in the waste water, will it harm
' the California Fresh Water Shrimp?

o ~7.) Will the waste water kill the vegetation on the banks
o of the creek?

S 8.) Will the waste water seep through the ground and go

into the rancher's wells?

L .,..;' 9.) Would the waste water harm the Stemple Creek
watershed?



b 10.) Will the waste water make the detritus poisonous?

Thank you for answering our questions.

Sincerely yours,

Zoe Dagan, Nick Ferrari, Nina Alvarez, & Madeline Merritt
The Shrimp Club, Stempile Creek Committee



o~
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To Whom it May Concern:

My ancestors settled in the Bodega/VYalley Ford/ Tomales
area in 1851. I and my family are adamantly .against
Santa Rosa's {my birth town) proposal to buf]d a
gigantic wastewater reservoir in a pristine valley; then
send treated waste into the fragile esteros and into

the Farallones National Marine Sanctuary. The effluent
would be carried along Diillon Beach - one of the most
popular swimming areas on the North Coast - and into
Tomales bay, which has the purest coastal waters outside
of Alaska. The waste would touch the delicate inlets of
Point Reyes National Seashore. CITY D7 SANTA ,L{‘- Y

It seems there could be a suit in the'eﬁfePTnc‘ .
co*ﬁ OFD ot e

S1nczre'|yE NOY L7188
Sﬁ\{ I|,l..JJ ] -t
Kenneth S. Roe

3415 Adams Lane Redding, CA 96002 DITARTHENT OF

CAMUEITF RE S ARSET
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ScopPING COoMMENT FoRrm
Due December 5, 1894

Name:"',':};;;‘z 6/' /f‘ 2 0 j;_\ 7, Date: / ;?I‘b\t?-! -:::j‘\: :?"}:?:\ RCSA
7 7 ™ L
siv V52 5 5 i o
Citjrig;/’\ﬁjq? "F/; /?ﬂ; State:.;’%/f Zip: 414.//{-;;"52 MOV I ? L:"J}
Phone: (7 /) (4 57 CEPARTMENT OF

WINITY DEVELORES T

How to use:

Please fill out the above information. Please provide your written comments about the
Summary EIR/EIS Consultants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed comments.
You may add additionai pages of your own if needed. When completed fold the form so
the City's address is showing and tape the edge together, (Do not use staples), and
drop in the mail.

Comments: n-_;“g;?;fik?db D i TIOE S :Z_W\dé,u_f;,mww S
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‘“Lﬁ ®Sancer-shaped” hard rock found at the bottom of these wells. in

Ll Fieve Tceodzy,

GIER & CITY AT EANTL 5O8A o

L

GLAZIER — R

Wi iH KOS, A Yomde

BUILDER'’ . -
L!C.1\“:'3738530II'\:1C 50 FALLON ROAD — PETALUMA, CALIFORNIA 96554 17 Jyus

707 - 763-1027

DIPARTMINT O
a MAL !
Hov emb%’r"!%%‘f,g 3 ?jﬁ.’ii

Az SATA ROSA/SUBREGIONAL LONG-TZERN #a3THBJATER PROJECT EIR/EIS.
nARETH I3 RESPONSE TO KOTICK OF PREPARATION DATED OCT. 18, 1994
T0: wHOM IT maY CONCERN;

PHTS DOCUMENT IS TO 38 INCLUDED INTO THE PRESENT SCOFING FHas:d,
LISTIKG T4E ISSUES TO BE STUDIED, #ITH CONCENTAATION, aiD SOLUTIONS
. JFoR TOE FOLLOVING PR08LELGS.
i
PIRIADIVE # 4 - OUR #AIN COMSRNS ARS XZCLUSIVRLY «ITE TEIS ALT=RLATIVA

e

v

oy !

th\ﬂest County Reclamation has rulviple Anviornmental issues of con-
arn. The reservoir site 320 Tweo Zock snd the irrigation of 5,365 acre;
2iong Stemple and Americanclreeks pose§ great potential for 2 vast amouy
of enviornmental distruction. 8520 site in Two Rock Valley located in
dest Sonomz County, is a rare and unique area with regard to wells that
erve the Proverty Owners and are replenished with ground water from thg
Aguifers in the S20 BSite. |
HYDROLOGY/GROUNDWATER:  Froperty Owners have very limlted amounts of
Fater in this area. Kany wells are shallow and hand-dug snd over
one mundred years old. They are twelve to fiZteen Teet deep and

recovery is slow. Only a few areas have water - due to the

C the areas above the Center of the "Saucer"”, water is more likely
to be found. Near the edges of the Saucer there is no water.
Tnis is the reason that 2 gzood number of Property Owners own the
exclusive water rights to their well that is located on Someone
elses property. Sonoma County property records verify this.
320 Site contains all the Water that replen-
ishes these Wells. An alternative (Potable) water source must be
- made available to these well awners, prior %o eny construction/ex-

cavation %o begin.




GLAZIER

BUILDER'S INC. -
coILDER S C. B0 FALLON ROAD — PETALUMA, CALIFORNIA 94852

707 - 763-1027

QUESTIONS:
1. HO4 DO YOU FIAN T

™0 FUZRNISH THE #ZLL O#FERS ITH FOTABLE #ATER?
2. #ILL THIZ JATER B

]
k

Z AN EXPENSE T0 TEE 2L O./ZRSY
3. #WHEN DO YOU PLAN TO ERING THIS HATER?
4, WILL THIS BE PRIOR TO ANY RESERVIOR CONSTAUCTION?
5. WHERD JILL THIS WATER COKE FROE?
PL34a3% NOTE: If you plan on supplying the uanter after the Dam has besn
o constructed, the well ovmers will have dry wells for the
I) f;ﬁﬁ duration of the constructiorn whick could take several yeal

If this should hapven, the #ell Owners will have your

"Projeect™ tied up in Litigation.

TOR INFO PURPOSES:
Early Settlers in this area during the mid 1800's found very litsle
water here in the Two Rock Valley =né soon lecrned to dig shallow wells
with +the source coming from the 520 Canyon. About forty years ago
Lr. Buiton damned up the vpond in the SZ0 Canyon and the wells %o the
south in the Valley went dry. Well Owners embarked upon Mr Button, he
released the waiter and the Wells again filled with water. This can be
verifyed by Margaret and James Bradley at 390 Pzlloen Hoad, Petaluma.
When deep well drilling machinery was invented, earlier in this
century, Two Rock property owners have since spent thousands of dellars
having deep wells drilled with high-powered Jet drill rigs going 300
£o0 800 foot depths through the herd rock to find nothing. We have
documentation to supvnort this history. ,

E Please note that every Bairy Rancher In this critical water ares
that pas a shallow well in addi%ion has 2 Dam or Eeservoir on his placd
to water his cows and wash down his facili<y,

1 Currently, there is vast Documentation to verify this. e can

‘-produce this further into your Project. OQur Data goes back to the 1344

-l



GLAZIER &
GLAZIER

BUILDER'S INC. 50 FALLLON ROAD — PETALUMA, CALIFORNIA 248952
LIC. No. 373850

707 - 763-1027

and the Drilling Records of Keyt Well Drilling Co. Inc. at which time
the US Army Military Reservation was being built (Coast Guard now)

or Tomales Road wes%t of Petelume. Several Wells were dug to no avail.
¥ater was finally pump over Wiggins Hill from Peitaluma znd to present
day it i3 still the same sitnavion., In addition, these records and
well drilling documents come from the Pump and Well Companies from
through out Soncma Countj and are in our possession. These Company's
have been gracious enough te contribute their "Critical" water data
in written form to substantiate Well/dater facts of the Two Rock Area.

dITH REGARD T0: AGRICULTURE IRRIGATION.
Your vroposed acreage to consist of a2lmost 6000 acres located in
the Stemple and Americanzs Creek watersheds, must be verified with the
Property Owners, as the Two Rock, Bloomfield and Valley Ford people
will not acce@t any Wastewater for irrigation if the Project consists
of their "Neighbors" falling prey to Condemnaztion.
In addition, these two Creeks are located in small flat land

areazs thus creating small amounts of acreage that show potential for

irrigation.

QUESTION

1. Do you plan to request "Letters of Intent" from these Owmers?

2. Do you plan to do "field-work" on these povential properties
to identify the degree of steepness of the hills in the area'’s
that reduce the irrigatable amount of =zcres comsiderabley. For
example an owner may own 300 acres but only 75 is flat enough
to be irrigated. Within this Alternative No. 4 - will you map ouw
and indicate precisely how many acres you can actually irrigate in
this area?

3, With regard to this irrigatiom, how do you plan to keep these
Pollutants and Zffluents ocut of the creeks in regard to run off?
Build Berms along the edges of the creeks?




rg
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cC.

ER &
3 GLAZIER

BUILDER'S INC. 80 FALLON RQAD — PETALUMA, CALIFORNIA @4952
LiC, No, 373850

707 . 7631027

#1ith regard to the Two Rock shallow wells being subjected the
application of Wastewater irrigation over a given period of ftime,
with what provisions can you guarentee the well owvmers that
"Cronic Toxieity will not occure in she ground as well as the
under ground water source?

Hell weter contamination must not occcur.

CLOSING:
If Alternative No. 4 is chosen to be 3anta Rosa's long-fterm Wastie-
water Project, we urge you to adequately study and address zll of
these probdlems in their emtireity. We, the Property Ovmers, intend

to have our deepest concerns and worries herein, answered and the

solutions offered for these Probvlems priocr to the selection and

vote by the City, for any Reservoir and Irrigation chosen for the
West County.
Our telephone number is 707-763-102T

Please call at any time for az look at our Valleys
and observe %he Wells and Creeks.

Frank & Bea Glazier

Rep. of #ell Owners for
Two Rock Valley

;Pj o g R
City of Santa Rosa, ilarie Meredith =/ >

City Public wWorks Dept, Dan Carlsen @:(M%z S
Harlsnd Bartholomew & Associates, Anders Hzauge
U.S. Army Corps of Engineers, Wade hakle '
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ScoPING C oMMENT F ORM

Due Decernber 5, 1994
Name: Dﬁc//ﬂ iﬂ/ﬂ/ < e DTy gfé’féd/ - f'r’:A
P.O.Box 1uis
address: 21§ §/ //Vﬂ-\ ,// Scnta ROSOC:(C; G
City: g:/ State: Zip: Q{Vr_’)‘/ KSR 7 1551
Phone: { )y L7F- 230y BIPARTMENT OB

BT | L’WLQHH-E}H

How to use:

Please fill out the above information. Please provide your written comments about the
Summary EIR/EIS Consultants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed comments.
You may add additional pages of your own if needed. When completed fold the form so
the City's address is showing and tape the edge together, {Do not use staples}, and
drop in the mail.

Comments: ._:_Q e Wfé&éc/
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Sierra Club, Sonema Group
Wetlands From Wastewater

Position Statement
by David Bannister

We support the concept of the creation of wetlands from Santa Rosa's tertiary-treated wastewater
because it is a beneficial reuse of this resource. If this concept is to be successfuily carnied to
fruition we believe that a number of conditions must be met:

a) All state and federal laws (NEPA,CEQA, ESA, etc.) and agency regulations must be
strictly adhered to.

b) In order that project success can be determined, specific, measurable goals should be
set out in advance of project design.

¢) One of these goals should be the creation of native plant and wildlife habitat without
undue disruption to existing habitat values.

d) In order to meet a) and c) and for economic reasons we believe that the type of
wetland to be created (seasonal, salt marsh, fresh marsh, wooded, etc.) should closely

approximate the type of wetland that historically takes place in the area.

e) Multidisciplinary expertise in planning and careful project supervision at all project
phases (design, implementation, monitoring, and management) is needed.

f) Wetlands created should not be considered as mitigation for the loss of any other
wetland, created wetlands should be net additions to the resource base.

g) Bioaccumulation of heavy metals in the food chain is 2 potential risk. Before
proceeding even to the early project phases, all scientific research on the subject should be
studied, and bioaccumulation studies should be conducted on the cities own wetland
demonstration projects (Kelly Pond).

Unfortunately, the sites selected for wetland creation (Santa Rosa Plain and South County) as part
of the six wastewater options under study do not meet many of these conditions according to the
Screening Report and Alternative Evaluation Report prepared by Harland Bartholomew & Assoc.
in March of this year.

+ Santa Rosa Plain- May not meet parts of a) ¢) and d).

This alternative calls for creation restoration of 1,000 acres of wetlands in the Santa Rosa Plain.
Further work will be required to identify specific sites for wetlands where this is biophysically feasible,
and where property can be acquired for wetlands creation. It is doubtful that 1,000 acres of suitable
area is available. Potential impacts to vernal pools, oak savannah and other sensitive habitats would
have to be avoided.

_.there are at least 2 threatened or endangered wildlife species, 11 threatened or endangered
plant species, and 8 other special status species which may be substantially affected by the actions
connected with this alternative.

+ South County- May not meet parts of a) ¢} d) and f).

The creation of freshwater wetlands in former bayflats has been proposed. These areas are
currently used for agriculture. but were historically salt marsh. Conversion of this area to freshwater or
brackish marsh may not be acceptable from a regulatory standpoint.

__there are at least 4 threatened or endangered wildlife species, 3 threatened or endangered
plant species, and 6 other special status species which may be substantiaily affected by the actions
connected with this alternative.
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November 17, 1994

City of Santa Rosa

Department of Community Development
City Hall, Room 3

100 Santa Rosa Avenue

Santa Rosa, California

Dear Madam or Sir:

I write to you con behalf of Friends of Cobb Mountain, an environ-
mentally and socially concerned citizen's organization in the
community of Cobb, located in southern Lake County immediately to
the east of The Geysers geothermal field. We express %o you our
concerns with regard to The Geysers option for the Santa Rosa
Subregicnal Long-Term Wastewater Project, asking that the issue
which we address will be included for treatment in the planned
EIR/EIS for the proposed project.

This issue is the likely seismic effects of the injection of
large wvolumes of wastewater into The Geysers geothermal field.
We note with some concern that this issue is not alluded to in
the Summary of the Environmental Consultants' Proposed Scope of
Work for the Environmental Study Phase, Santa Rosa/Subregional
Long-Term Wastewater Project Environmental Impact Report Environ-

mental Impact Statement (EIR/EIS). This 1issue was treated at
some length -~ albeit in our opinion inadequately -- in the
“ EIR/EIS for a current but much smaller parallel project, namely

the Lake County Southeast Regional Wastewater Treatment Plant
Facilities Improvements and Geysers Effluent Pipeline and Injec-
tion Project.

The region of The Geysers geothermal field is well known as being
/& seismically wvery active, It is the prevailing opinion in the
scientific community that the vast majority of the earthquakes in
‘ the region are caused by steam extraction and fluid injection by

the industrial steam producers. The earthquakes range from very
small micro-earthquakes (too low in magnitude to be felt) to sig-
nificant quakes as high in magnitude as 4.5, which are capable of
causing structural damage. Qur concern is with quakes of 3.0
magnitude and above, for these gquakes are disturbing to people as
well as being hazardous to structures.

The connection between steam extraction and fluid injection and
seismic activity at The Geysers is well demonstrated by the his-

POST OFFICE BOX 47 . COoBB, CALIFORNIA 954286 ° (707) 928-5376



torical record in the files of U.S. Geological Survey and of the
Seismographic Station at the University of California in
Berkeley. In 1984 seismic activity increased markedly in The
Geysers region, with the incidence of earthquakes of M3.0 to 3.9
at an average rate of sixteen per year from 1987 to 1993. In
1988, the year of highest incidence, there were twenty-four
Geysers quakes in this range,. During the same period, there
were only 1.4 earthquakes per year in the sanme magnitude range in
the area outside The Geysers for fifty kilometers in all direc-
tions. During the present year, 1994, through August 8th there
have been seventeen Geysers guakes of M3.0 and above, Prior to
this period, from 1970 to 1983, the rate of earthquake incidence
in The Geysers region in the same magnitude range was 1.9 per
year, with no Geysers guakes at all in this range in 1970 or
1871. This clearly demonstrates the causal effect of geothernal
operations on seismic activity and that naturally occurring seis-
mic events are scarcely significant in the present level of
Geysers earthquake activity.

It has been pointed out by seismologists involved in the dis-
cussion of these issues during the processing of the parallel
Lake County project alluded to above that the industrially
induced seismic activity in The Geysers region is not only exhib-
ited in specific present events but that it is affecting the
region in another way as well. This is "stress loading," which
means that closely neighboring historic faults are stressed by
the presently occurring quakes in The Geysers region, and that
Geysers quakes can possibly trigger higher magnitude gquakes aleng
these faults,

We in the Cobb Mountain area have to live with this situation.
We do not like it, and, in face of the Geysers injection project
being presently considered by the City of Santa Rosa, we do not
want an increase in the frequency of the guakes nor the chance of
their increased intensity. We ask that the planned EIR/EIS will
treat this issue realistecally, forthrightly and in depth. In
connection with this, we ask that a plan for up-front mitigation
be designed for implementation if the project goes forward for
recompense to homeowners in the event that personal injury or
structural damage occurs as a result from the seismic effects
which may result from it.

Yours sincerely,
Hamilton Hess
Vice Chairman
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November 17, 1994 017

City of Santa Rosa

Mr. Edwin H. Brauner, Jr. CEFAZDALNT OF
CORMERITY SEELPIENT :
Re: Long-Term Wastewater Project - Scoping Meeting

Our property is involved in the Vast Oak alternative for the
wastewater project. As we have stated before, we feel our area
is not a suitable site and we are not willing participants in
this project. Below find some of our concerns.

The original plan calls for flooding
flat acreage and not gaining any depth for the reservoir. This
will contaminate our septic leach field and household well. We
will lose access to our home as our driveway will be underwater.
We have one 300 year oak in this area that will die if flooded.

1) Loss of our property.

2) Loss of property value. No one will want to purchase a high-

. end home with a wastewater dumping lake on or near the property.

If the reservoir were full all year it might make a difference.
But since it is going to be empty more than half the year, it
will be an eye-sore.

3) The reservoir will be visible from a populated area on the
west Sonoma Mountains. Sonoma State University and Rohnert Park
will look at a earthen dam. No one wants to look out onto an
empty lake. Have all property owners in the area (up Roberts and
Pressley Rcads, up Lichau Rd., on Sonoma Mountain) been notified
that this reservoir is in their immediate area? We only found
out apout it in August because it involves our property.

4) Crane Regional Park is adjacent to the proposed reservoir.
This will be an attractive nuisance for people visiting the park.
We will have visitors crossing our property to get to the lake.

5) Rogers Creek Fault lies very near this area. There was a
recent study that found this area to be high risk for a strong
earthquake. (Press Democrat, Nov. 5, 1994, copy enclosed).

6) We have a wide variety of wildlife on our property. We have
seen fox, badger, coyote, racoons, skunks and others that would
be lost to our area.

7) We are very concerned with the odor that will be emitted.
Since the reservoir will be empty some of the time, what about
rotting vegetation?

If the farmers in this area want this water for irrigation,
find a site on their property. Don't take our property to
benefit them. We feel a long term resclution such as Tolay is a
better choice instead of a stop-gap expensive measure as Vast
Oaks. Thank you for your consideration.

Sincerely,
William and Nancy Adams

. -J,_ -
f[//{,(’: (f((l” .m,_.c‘l" //d"t‘.';,'/" (‘(L:‘d"? 2

6725 Pressley Road-
Penngrove, CA 94951
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Connnued from Page B1 o
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.dating back to 1808. No quakes ’ By RON DeLACY

were recorded. Of Bay Area faults,
‘Schwartz said, the Rodgers Creek
-has gone the longest period without
"a major quake. In fact, unlike other
-Bay Area faults that often rumble
‘with smail quakes, the Rodgers
:Creek fault shows almost no seis-
.mic activity,

' Qld-timers may wonder why
-Schwartz doesn't take into account
.the 5.8 and 5.7 quakes that struck
‘Santa Rosa on Oct. 1, 1969. His
‘answer is he and other geologisis
'no longer betieve the quakes erupt-
‘ed on the Rodgers Creek Fault.
.They more likely occurred north of
'town somewhere in the undefined
confluence of the Rodgers Creek
rand Healdsburg faults. Regardless,
‘he said, the location of the 1969
quake wouldn’t change the predic-
‘tions on the likelihood of an even
‘greater event along the Rodgers
Creek Fault.

' On the bright fall afternoon,
-Schwartz led a group to three sets
"of trenches in the oak-spotted hills
‘east of Petaluma. :

. He pointed out the spot where
‘Rodgers Creek drops down from
'the hills and crosses the faulf. The
.iast earthquake wrenched the wa-
‘tercourse more than five feet.
'Looking upstream viewers can see

'the creek take a hard right at the.

1
'
b
v

~ River ;

~ | Pacific

fault and bend up like the hottom
eurve in a question mark.

Nearby geology students walked
into trenches that were perhaps
eight feet deep. Schwartz pointed to
the top of a faint line marked by
colored tacks, separating choco-
late-colored earth on the west from
more rocky soil to the east. There
the fault's two sides last slipped
about six feet,

“This is the tip of the crack that
started 12 to 14 kilometers below
the surface,” he said.

Dead Petaluma youth
:-.descnbed as a daredevil

-By RONNIE COHEN

: Press Democrat Bureau

! PETALUMA — Friends say Mi-
.chael Lorenz would jump on maov-
:ing tractors, dedge cars and pener-
-ally act like a daredevil.

. On Thursday night, a daring
‘antic appears t¢ have killed the
:13-year-old Petaluma boy.

! Michael was driving an off-road
motorcycle on Corona Road at
:about 9 p.m. Thursday, Petaluma
'pelice said. They said the boy had
been driving fast, and his 1994
. Honda dirt bike did not have a
'headhght

down Corona Road for several
minutes before the accident.

An air ambulance took Michael
to Memoriai Hospital, where &
doctor pronounced the boy dead
shortly after 10 p.m.

Michael attended Ei Colegio, a
special education junior high in
Rohnert Park primariiy intended
for students with behavioral prob-
lems.

“He was kind of a sociable guy,”
sai¢ Linda Grimes, who was a
schaol secrefary until a few weeks
ago. "He was very oulgoing, and he
likes to chat with us, which not all

L i B 3
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MeClarchy News Service

SONORA — Tuclumne Cpunty’'s
case of the incredible barking dogs
has attracted one of this town's
most famous native sons and dog
lovers — flamboyant attorney Mel-
vin Belli.

Belli announced Friday from his
San Francisco office that he wili
represent Terty Lorusso, a James-
town antique dealer whose two
dogs keep racking up tickets for
barking too loud even though taeir
vocal cords have been surgically
removed.

Lorusso's dogs, Joshua and Char-
ity, have been cited more than 30
times over the past two years for
violating the ceunty's anti-barking
ordinance. Lorusso faces a two-day
infraction trial starting Mov. 17 on
the most recent charges — 13
counts flled between June and
August.

Driver whe

By BOB NORBERG
Stalf Writer .

The driver of a pickup thar
plowed into a group of teen-agers
during a Halloween nigh:
free-for-all has heen released from
jail while police try to determine
whether she was at fault,

Keavy Magill, 19, of Healdsburz
was released on her own recogni-
zance two days after the incident
She was booked on three counts of
assault with a deadly weapon, but
the District Attorney has not filed a
complaint. She will be back in
court Dec. 2.

One of the three teen-agers hur:
is still in Community Hospital. Juan
Navarro, 19, of Healdshurg, was in
stable condition Friday. Afticus
Echols, 19, of Cloverdale, wa:

Four men with
arrested on M

WAVADDRN BWAMHY o Fanr man
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WATER CONSERVATION e
BEPARTSENT OF
Suggestions for Improving Integration with Wastewatemﬂ’mam;gnt;_qnd
Disposal

SUMMARY

While project developers deserve commendation for identifying water conservation as an
important element of this project, steps to more fully integrate the results of water conservation
studies with the scope of the disposal alternatives appear warranted. Two reasons suggest this
will be worthwhile. First, a mechanism for determining the least-cost combination of conservation
and treatment/disposal projects is not evident. Second, it appears that water conservation
improvements will be financed on a different basis than those for treatment and disposal: the
former relies on cash extracted from the rate base (and participants); the latter on long-term loans
spread among all ratepayers. This financial inequity, although a common practice among water
utilities, tilts the playing field against conservation.

To the extent the observations above are true, and that it is cost-effective to expand the
Subregional Retrofit Program's flow reduction capability beyond the 1,070 MG/yr cited in the
NOP/NOI (thus reducing water consumption and wastewater disposal), significant reductions in
total lifecycle project cost and environmental impact are likely. These comments suggest changes
in the Environmental Study Phase Scope of Work that might help achieve these savings.

These comments relate directly to at least two of the seven supporting project objectives given on
p.3 of the Notice of Preparation:

- Optimize water resource conservation where practical; and

- Develop a disposal system that can be successfully financed and is economically feasible.

COMMENTS ON WATER CONSERVATION ISSUES'

The principal issue set out for the consultants is the examination of costs and benefits of various
water conservation technologies. The perspective(s) used, scope of analysis, and initial
assumptions, however, are not identified. These are important, for the conclusions suggested
from the studies may vary considerably according to the analytical framework selected. These
peints are discussed below.

Given the supporting project goals noted above, it seems the consulting team should concentrate
on assembling the information needed to identify the set of cost-effective water conservation
measures that is appropriate for each of the disposal alternatives. Ideally, this will be a list of
conservation measures, organized in order of present worth unit cost (/MG of water saved per
year). A curve should be plotted that depicts cumulative savings (throughout the Subregion) vs.

! Refers to issues summarized on p. 18 of Urban Alternatives' document dated Nov, 4, 1994

Comments for EIR/E]S Scoping Meeting Page ! of 5 November 17, 1994



total present worth cost, beginning with the measures that save water at the least cost, and
progressing to the measures with the highest unit cost. The supplementary information sought by
the proposed studies, of course, should be appended (impacts, sources of the technologies,
warranties, etc.). When the relationship between saved water and cost is established, and
corresponding information is available to describe the relationship between wastewater flow and
its cost (including water supply, treatment, and disposal costs), it is then possible to make an
"apples-to-apples” comparison between investments in saving and using water. This will provide
the information required to optimize water conservation to minimize the total project cost.

COMMENTS ON WATER CONSERVATION PROPOSED STUDIES?
Six studies are proposed. The directions are in some cases unclear (e.g. #1 and #4 study
"standard" conservation measures, and #2 says "standard" conservation measures require no

further study; assumptions needed to evaluate costs and benefits are not stipulated).

The following information should be developed:

1. Evaluate current conservation programs in the Subregional System (proposed study #3)

2. Summarize all wastewater-saving technologies that might apply (proposed studies #1, 2, 4, 5,
and 6), including
- description of technology (water conservation and I&! reduction)
+ estimated lifetime
« installed cost {note range in costs depending on individual or "utility scale” programs) and
O&M cost, if any '
« best estimate of unit water savings (and source for the estimate)
+ lifestyle impacts (proposed study #1 & Issue #3)
+  warranties
« institutional barners (interim regulations required, if any: proposed study #5)

3. Evaluate Potential Water Conservation Program Policy
+ Evaluate service delivery options on basis of cost, speed, market penetration, and quality of
service (keeping in mind total resource cost of wastewater program, where an inexpensive
water conservation program might cause large expenditures for water and disposal that
could otherwise have been avoided). Examples:
- fully funded, performance-based installation contracts
- avoided cost rebates paid to water service companies for specialized (e.g.
commercial/industrial sectof)services);ﬁased upon actual water savings
- present individual rebate program
» Evaluate financing options (availability of capital, rate impacts, etc.)
- methods presently employed by member agencies
- debt financing

Refers to studics summarized on pp. 18-19 of Urban Alternatives' document dated Nov. 4, 1994

Comments for EIR/EIS Scoping Meeting Page 2 0f 5 November 17, 1994



I

4. Establish the relationship between cost and wastewater flow reduction

- determine unit present worth cost for each conservation, I&I measure {3/MG-yr)

« estimate market penetration for each measure

- calculate total wastewater reduction and total present worth cost attributable to each
measure

« plot a "Saved Water Supply Curve" {cumulative wastewater reduction vs. cumulative
present worth cost - beginning with the least expensive measure)

5. Establish the relationship between cost and incremental wastewater flow additions (note there
is a different relationship for each disposal alternative). Aspects of this are included in Task 31
(Population, Housing, & Employment/Sociceconomics), and Task 32 (Energy). The energy
cost should extend to include that used to dispose wastewater as well as treat it.

« determine the unit present worth cost for new water supplied to the Subregion

+ determine the unit present worth cost for incremental wastewater treatment (beyond current
capacity)

- determine the unit present worth cost for new disposal measures (including O&M,
monitoring, €c.)

+ combine the above and plot a curve of incremental wastewater volume vs. cumulative
present worth cost (water, wastewater treatment, and disposal) '

é Integrate the Saved Water Supply Curve with the companion cost curve for each disposal
alternative and identify the water conservation measures that are cost-effective
- the least-cost combination of wastewater reduction and disposal measures is the
economically optimal project (the environmentally optimal project might be different)

DISCUSSION
Cost/Benefit Analysis

The draft proposed scope of work, as summarized by Urban Alternatives, indicates that
cost/benefit analysis of water conservation measures is important for this study. This is a complex
matter, however, because benefits are dependent upon avoided costs, and the latter vary from one
situation to another. Some analytical rigor is required so that the resuits will make sense.

While one expects the study team is fully aware of these matters, this is the official time for pubiic
comment. Therefore, without disrespect, the following points are provided to expand on the
above.

Perspective

The primary perspective should be total resource cost. For example, when computing the costs
and benefits in the case of replacing a residential toilet, the cost is the total installed cost of the

toilet (hardware, labor, and program costs), and the benefits are the avoided water, wastewater
treatment, and disposal costs. When we use total resource cost, note the effect of a "rebate” (in

Comments for EIR/EIS Scoping Meeting Page 3of 5 November 17, 1994
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reality only a transfer payment) drops out, because we are fairly counting the total cost of this
measure to save water, just as we will have to count the total cost of treatment plants and disposal
projects. The full costs will be borne by the ratepayers no matter how the pie is shced.

The perspective of time must also be included in the analyses, as some costs are capital costs, and
others are recurring. Using the toilet example above, the toilet has an installation cost (incurred
every 30 years or so), and a flapper valve replacement perhaps every five years (if we are
concerned about maintaining ultra low flow performance). More importantly, the avoided water,
wastewater treatment, and disposal costs (the benefits of conservation) have capital and O&M
components. Furthermore, these vary between each disposal alternative, and vary according to
the total volume of water handled. The analyst should develop present worth lifecycle unit costs
($/MG-yr) for each water conservation measure and disposal option (with the latter including
avoided water supply and wastewater treatment costs). Without this information, an
"apples-to-apples" comparison is not possible.

The urge to report cost-benefit analyses based upon the participant's perspective should be
resisted for the common measures that deserve a high participation rate. The real benefit for
participants in this case is a smaller bill (not rate) increase for the total wastewater project than
would be the case without the conservation device. The units for bills are $/time; for rates are
$/volume. The economic goal should be to minimize ratepayer's bills, not their rates {increased
water efficiency translates to a higher rate, but, if cost-effective, a lower bill). For measures that
will have fewer participants than non-participants, however, such as specialized services for
industrial customers, it is useful to examine services from their perspective. The benefits of water
conservation to industrial customers, of course, include factors unique to their situation that far
outweigh the benefits that will accrue to the Subregional System their own wastewater treatment
chemicals, energy, sludge hauling, etc.

Scope

All costs should be included in the analysis. Water conservation costs include hardware,
installation, and program costs (administration, marketing, measurement and verification, etc.).
Disposal costs include everything associated with municipal water from the source to final
disposal.

Initial Assumptions

Key assumptions that need to be addressed are those that affect total project cost: program
development and financing are the big ones. These are outlined in itern #3 of page 2 above.
Experience of the energy utilities makes it clear that fully funded demand management programs -
where the installation, hardware, and program costs are paid by the utility - are rapid and achieve
much higher penetration rates than do programs that offer only rebates. This is arguably the
delivery program of choice for toilets and showerheads, just as it is for efficient lighting.
Large-scale programs that cost millions of dollars (and save even more millions) likewise deserve
attention to their financing. When the disposal projects will be financed with long-term loans
(with costs spread to all ratepayers), the financing for conservation measures that are more

Comments for EIR/EIS Scoping Meeting Page 4 of 5 November |7, 1994



cost-effective should be financed the same way. After environmental and other non-economic
considerations are settled, project investments should be made in order of their cost-effectiveness.

FURTHER INFORMATION

The above was prepared by Ned Orrett, P.E. If there are any questions regarding the above, he
may be reached at:

Pacific Technology Associates
625 Second Street, Suite 209
Petaluma, CA 94952

Telephone: 707 769-5335
Fax: 707 769-5336

Comments for EIR/EIS Scoping Meeting Page 5 of 5 November 17, 1994
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SEWER OPTIONS MEETING, 11/17/94:2. P sevrsmumit

Wetlands are a high prierity for the Sierra Club, both in
California and nationally. As co-chair of the Water Committee of our
Sonoma Group of the Sierra Club, | appreciate the opportunity to
address our concerns about the waste water disposal as it may
effect the Laguna de Santa Rosa option, the creation of buffer
wetlands in community separator areas, and the wetlands of several
watershed areas; namely the Russian River, the Petaluma River,
Stemple Creek and Esterc Americano.

Recently Sierra Club activists at more than SO press conferences
through the country called for a phase-out of the industrial
processes that produce dioxin, a class of highly toxic chemicals. The
Environmental Protection Agency has reassessed dioxin, and

reported that it is linked to cancer as well as reproductive,
- immunological and deveiopmental dysfunction. Dioxin is present in

the water of &l] communities; the results of its presence include
low sperm counts, infertility and genital deformities asscciated
with estrogen-mimicking chemicals. These reproductive,
immunological eand developmental disruptions are currently found in
wildlife species in the Great Lakes, Florida and elsewhere, and are

_ 1ikely to soon be exhibited in humens as the bioaccumulation rises

through the food chain. Those groups at highest risk are young
children, infants and unborn babies. Dioxin passes through the
placenta, builds up in deveioping tissues and concentrates in breast
milk. It may foster immune-system abnormalities, hormone related
disease and even diabetes.(Goldman: EPA 1994) There ere currently
no federal standards for dioxin contamination and state and federal
guidelines relate only to fish, although the contemination pervades
produce, meat and milk.

Polychlorinated biphenyls (PCBs) and furans are of equsl
concern and equally dangerous, but are more widely known. However,
less widely known is the potential these chemicals have to bind
with each other, forming even more deadly compounds.

Of additional cancern is the low-level radioactivity in sewage.
In a recent General Accounting Office investigation determined that
radionuclides ferm elevated concentrations of cobalt-60 when



incinerated (Science News 1994) Neither the NRC nor the
Environmentsl Protection Agency have mandated requirements to
test specifically for radionuclides and the issue has not been
studies closely enough to yet determine if there’s a significant
health hazard. “The fuil extent of radioactive contaminatiaon of
sevwage sludge, ash and related by-producted natiowide is unknown,
Neither NRC nor the EPA has conducted or required testing to
determine the extent of the radioactive contamination occuring at
treatment plants that receive radioactive discherges.”(GAG, 1994).
The sources of this radioactivity ere varied and include
manufacturers,medical centers, even patient excreta and nature
itself. Radiation therapy and diagnostic tests contribute, as well as
low-level radioactive laboratory wastes thet are now just washed
down the drain. Smaller amounts of longer-lived isotopes used in
radioimmunoassays (cobait-57, tritium, and cerbon-14) also enter
the sewage system. Cost cannot averride these concerns and the
danger to plant, animal and human life.

Recent newpeper reports tell us that the midwest drinking
water is now poliuted by several types of chemical weedkillers. In
other words, people are drinking water laced with these chemicals,
and there has been no testing to determine the chemical levels
accumulating in the tissues of the papulace. We would not want this
to happen in Sonoma County, and the plant and animal 1ife in the
wetlands areas would likely not be appreciative.

We ask that you implement regular toxicity tests, and consider
keeping a close eye on the emount of estrogen-related chemicals in
waste water, which potentially cause gender changes in wildlife. We
are causing Darwinian changes to the gene pecol through our
carelessness with chemicals, and there will be a terrific clean up
bill in the future unless we take action now.

Eliyaketn #nthony
Sierra Club
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Lilium pitkinense

November 17, 1994

Santa Rosa Long-Term Wastewater Project
EIR/EIS Scoping Session

Steele Lane Community Center

Santa Rosa, California

We have reviewed the Proposed Scope of Work Summary and the
Preliminary Scoping Report and have the following concerns and
comments:

In the interest of staying within the five minute time limit for
oral comment, I will comment only on the most significant issues,
detailed scoping comments will be submitted in writing next week.

Alternative 2: Although including factors that make it appear
preferable to some of the other alternatives, the south county
alternative as proposed has the potential to impact the tigal
marshes in the lower reaches of Adobe Creek, Petaluma River,
Petaluma Salt Marsh and resident endangered spvecies, including
the endangered Salt Marsh Harvest Mouse and plant species,
Polygonum marinense and Cordylanthus mollis ssp. Mollis

Alternative 3: Community Separator-South County Alternatives-

has the potential to convert existing seasonal wetlands into
agricultural use in the western Santa Rosa Plains c¢reating
impacts to wvernal pocol habitat and species,. As currently
proposed, the alternative also has the potential to impact
Biucher Creek, which supports puopulations of Syncaris pacifica,
the state and federally endahgered freshwater shrimp. Blucher
Creek is also the water source for the Cunningham Marsh, a
significant eutrophic freshwater marsh that contains manv
species found elsewhere in the county only in Pitkin Marsh in
the Vinehill area. Cunningham Marsh contains nine listed plant
species of varying degrees of raritv, including some that are
state or federally listed or are federal candidates for listing.
As much of the Pitkin Marsh wetlands have been degraded by
incompatikle land uses, it is crucial that this project avoid
impacts to Blucher Creek and Cunningham Marsh.

Alternative 4 includes similar impacts tov Blucher Creek. and has
the potential to impact the Chilenc Valley wetlands, the Estero

bg-srliwwsp.n94

- .
A

A AT

Rl R E Ty YT
I}w,k:!b'v.-ilK’Ji;"..fégi";:!f.’fr



Americano, Stemple Creek, San Antonio Creek and the Estero de
San Antonio, which support a variety of significant wetland
habitats. This alternative also will result in the loss of
significant plant communities and wetlands on the Button Ranch,
including the only remaining substantial woodland plant community
still in existence in the Petaluma Gap. Conversion of rangelands
to irrigated croplands has the potential to destroy historically
known location sites for endangered plant speclies.

Alternative 5: Many of the Geothermal units at the Gevysers are
located on serpentine soils, a unidue scil type that supports a
variety of rare plant species restricted to serpentine, including
several Streptanthus species and subspecies, and Eriogonun
nervulosum. The Gevser's region also provides habitat for Lupinus
sericatus and the Geysers Fanicum, Panicum thermale.

In spite of this, the Geyser's alternative has the advantage of
not requiring additlional Russian River discharyge, and given some
flexibility is siting treatment plants and pipelines away from
significant biotic rescurces, this mav be an alternative that
provides a less complicated solution to wastewaler disposal.

Because of the scope of this project and the potential for each
of the alternatives to impact and degrade the county's already
diminished biological resource integrity, we strongly recommend
that the project's environmental consultants be glven adeguate
field season time to conduct and complete the necessary
biological studies and that organizatiocns such as local chapters
of Audubon and the California Native Plant Society be contacted
to augment biological information that has not yet been included

in the California Natural Diversity Data Base files. Unlike
newspaper articles, these organizations provide documented
information supported by literature or field rsearch. Contact

information for Marin, Napa And Sonoma County Chapters of these
organizations will be included with our detailed written
coinnents.

Thank You
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Red Tides

Subm i Hed

Martiv Stramm

Many experts believe these blooms of toxic algae
have recently become more prevalent, posing”>7 2ANTA RCIA

a greater threat to human and marine health =~

ate in 1987 scientists faced a baf-
fling series of marine catastro-
phes. First, 14 humpback whales
died in Cape Cod Bay, Mass., during &
five-week period. This die-off, equiva-
lent to 50 years of *natural” mortality,
was not a stranding, in which healthy
whales beach themselves. Instead the
cetaceans died at sea—some rapidly—
and then washed ashore. Postmartem
examinations shewed that the whales
had been well immediately before their
deaths and that many of them had abun-
dant blubber and fish in their stomachs,
evidence of recent feeding. Alarmed and
saddened, the public and press blamed
pollution or a chemical spill for the
mysterious deaths.

Two more mass poisonings occured
that month, but the victims in these new
cases were humans. Fishermen and
beachgoers along the North Carolina
coast started complaining of respirato-
ry problems and eye irritation. Within
days, residents and visitors who had
eaten local shelilfish experienced diar-
rhea, dizziness and other symptoms
suggesting newrotoxic poiscning. The
ilinesses bewildered epidemioclogists
and even prompted public conjecture
that a nearby sunken submarine was
leaking poison gas.

Concurrently, hospitals in Canada
began admitting patients suffering
from disorientaton, vomiting, diarrhea
and abdominal cramps. All had eaten

RONALD M. ANDERSON is a Senior
Scientist at the Woods Hole Oceano-
graphic Institution. In 1977 he earned a
doctarate in aquatic sciences from the
department of civil engineering at the
Massachusetts Institute of Technology.
Anderson studies the physiological and
genetic regulation of toxcity in dinofla-
gellates, their bloom dynamics and the
global biogeography of texic Alexandri-
um spectes. He also participates in vari-
ous international programs fer coopera-
tive research and training on red tides,
marine biotoxins and harmful algae,

by Donald M. Anderson

mussels from Prince Edward Island. Al-
though Canadjan authorities had dealt
with shellfish poisoning outbreaks for
decades, these symptoms were unfa-
miliar and disturbing: some patients
exhibited permanent short-terin mem-
ory loss. They could remember address-
es but could not recall their most re-
cent meal, for example. The officials
quickly restricted the sale and distribu-
tion of mussels but eventually reported
three deaths and 105 cases of acute
puisoning in humans,

We now know that these seemingly
unrelated events were all caused, either
directly or indirectly, by toxic, single-
celled algae called phytopiankton—vast
blooms of which are commonly referred
1o as red tides. Although red tdes have
been recorded throughout histery, the
incidents mentioned above were entre-
ly unexpected. As we shall see, they il-
lustrate several major issues that have
begun to challenge the scientific and
regulatory communities.

Indeed, there is a conviction among
many experts that the scale and com-
plexity of this natural phenomenon are
expanding. They note that the number
aof toxic blooms, the economic losses
from them, the types of resources af-
fected and the kinds of toxins and tox-
ic species have all increased. Is this ex-
pansion real? [s it a global epidemic, as
some claim? !s it related to human ac-
tdvities, such as rising coastal pollution?
Or is it a result of increased scientific
awareness and improved surveillance
or analytical capabilities? To address
these issues, we must understand the
physiological, texicological and ecolog-
ical mechanisms underiying the growth
and proiiferation of red tide algae and
the manner in which they cause harm.

Certain blooms of algae are termed
red tides when the tiny pigmented
plants grow in such abundance that
they change the color of the seawater
to red, brown or even green. The name
is misleading, however, because many
toxic evernts are called red tides even
when the waters show no discoloration,

62  SCIENTIFIC AMERICAN August 1594

:. v AT

Laicn N
Likewise, an accumulation of Huh?ﬁ:‘dc.
harmless algae can change the color of
ocean water. The picture is even more
complicated: some phytoplankton nei-
ther discolor the water nor produce
toxins but kill marine animais in other
ways. Many diverse phenomena thus
fall under the “red nde” rubric,

f the thousands of living phyta-
plankton speewes that make up
the base ol the marne food
web, only a few dozen are known to be
toxic. Most are dinoflagellates, prymne-
siophytes or chloromonads. A bloom
develops when these single-celled aigae
photosynthesize and multiply, convert-
ing dissolved nutrients and sunlight
into plant biomass. The dominant mode
of reproduction is simple asexual fis-
sion—one cell grows Lluryer, then divides
into two cells, the o spliy wnto four,
and so on. Barring a shortage ol nutri-
ents or light, or heavy grazing by uny
zooplankton that consume the algae,
the population's size can mncrease rapid-
ly. In some cases, a milliliter of seawater
can contain tens or hundreds of thou-
sands of algal cells. Spread over large
areas, the phenomenon can be both vi-
sually spectacular and catastrophic.
Some species switch to sexual repro-
duction when nutrients are scarce. They
form thick-walled, dormant cells, called
cysts, that settle on the seafloor and can
survive there for years. When favorable
growth conditions refurn, Cysts germi-
nate and reinoculate the water with
swimming cells that can then bloom.
Although not all red tide species form
cysts, many do, and this ransformation
explains important aspects of their ecoi-
ogy and biogeography. The timing and
location of a bioom can depend on

RED TIDES appear when pigmented ai-
gae proliferate and form blooms. Even
pontoxic species, including Noctiluca,
shown blooming in a Japanese harbor,
can kill marine animals by depleting the
oxygen in shallow waters.
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LIFE CYCLE of many toxic species enables them to survive for
years under adverse canditions. When nutrients are scarce,
the algae form thick-walled, dormant Cysts {feft). The cysts of-

oysters or scallops ingest the algae as
food and retain the toxins in their tis-
sues. Typically the shellfish themselves
are onty marginally affected, but a single
clam can sometimes accumulate enough
toxin to kiil a luman being. These shell-
fish poisoning syndromes have been
described as paralytic, diarrhetic and
neurotoxic, shortened to PSP, DS? and
NSP. The 1987 Canadian outbreak in
which some patients suffered memory
loss was appropriately characterized as
amnesic shellfish poisoning, or ASP.
The North Carolina episode was NSP.
A related problem, ciguatera fish poi-
soning, or CEP, causes more human ill-
ness than any other kind of toxicity
originating in seafood. It occurs pre-
dominantly in tropical and subtropical
islands, where from 10,000 to 50,000
individuals may be affected annually.
Dinoflagellates that live attached to
seaweeds produce the ciguatera toxins.
Herbivorous fishes eat the seaweeds
and the attached dinoflagellates as well.
Because ciguatera toxin is soluble in fat,
it is stored in the fishes' tissues and
travels through the foed web to carni-
vores. The most dangerous fish to eat
are thus the largest and oldest, often
considered the most desirable as well.
Symptoms do vary among the differ-
ent syndromes but are generally neuro-
logical or gastrointestinal, or both. DSP
causes diarrhea, nausea and vomiting,
whereas PSP symptoms include tingling
and numbness of the mouth, lips and
fingers, accompanied by general mus-
cular weakness. Acute doses inthibit res-
piration, and death results from respi-
ratory paralysis, NSP triggers diarrhea,

vomiting and abdominal pain, followed
by muscular aches, dizziness, anxdety,
sweating and peripheral tingling. Cigua-
tera induces an intoxication syndrome
nearly identical to NSP.

Illnesses and deaths from algal-de-
rived shellfish poisens vary in number
from year to year and from country to
country. Environmental flucmations
profoundly influence the growth and
accumulation of algae and thus their
toxicity as well. Furthermore, countries
differ in their ability to monitor shellfish
and detect biotoxins before they reach
the market. Developed countries typi-
cally operate monitoring programs that
permit the timely closure of contaminat-
ed resources. llinesses and deaths are
thus rare, unless a new toxin appears
{as in the ASP crisis in Canada) or an
outhreak occurs in an area with no his-
tory of the probiem (as in North Caroli-
na}). Developing countries, especially
those having long coastlines or poor
populations who rely primarily on the
sea for food, are more likely te incur a
higher incidence of sickness and death
from algal blooms.

hytoplankton can alsc kill marine

animals directly. In the Guif of

Mexico, the dinoflagellate Gymno-
dinium breve frequently causes devas-
tating fish kills. As the wild fish swim
through G. breve blooms, the fragiie al-
gac rupture, refeasing neurotoxins onto
the gills of the fish. Within a short time,
the animals asphyxiate. Tons of dead
fish sometimes cover the beaches along
Florida's Gulf Coast, causing several
millions of dollars 1o be Jost in tourism
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ten travel into new waters. When favorable growth coundi-
rions return, the cysts germinate {center) and colonize previ-
ously unaffected areas with harmful organisms {right).

and other recreation-based businesses.
Farmed fish are especially vuinerable
because the caged animals cannot avoid
the biooms. Each year, farmed salmon,
vellowtail and other economically im-
portant species fall victim to a variety
of aigal species. Blooms can wipe out
entire fish farms within hours, killing
fingerlings and large fish alike. Algal
blooms thus pose a large threat to fish
farms and their insurance providers. In
Norway an extensive program is under
way to minimize these impacts. Fish
farmers make weekly observaticns of
atgal concentrations and water clarity.
Other parameters are transmitted to
shore from instruments on moored
buoys. The Norwegian Ministry of Envi-
ronment then combines this informa-
tion with a five-day weather forecast to
generate an “algal forecast” for fish
farmers and authorities. Fish cages in
peril are then towed to clear water.
Unfortunately, not much more can be
dore. The ways in which algae kill fish
are pootly understood. Some phyto-
plankton species produce polyunsatu-
rated fatty acids and galactolipids that
destroy blood cells. Such an effect would
explain the ruptured gills, hypoxia and
edema in dying fish. Other algal species
produce these hemolytic compounds
and neurotoxins as well. The combina-
tion can significantly reduce a fish's
heart rate, resulting in reduced blood
flow and a deadly decrease in oxygen.
Maregver, nontoxic phytoplankten
can kill tish. The diatom genus Chaefo-
ceros has been linked to dying salmon
in the Puget Sound area of Washington
State, yet no toxin has ever been identi-



fied in this group. Instead species such
as C. convolutus sport long, barbed
spines that lodge between gill tissues
and trigger the release of massive
amounts of mucus. Continuous irrita-
tion exhausts the supply of mucus and
muceus cells, causing lamellar degener-
ation and death from reduced oxygen
exchange. These barbed spines proba-
bly did not evolve specifically to kil
fish, since only caged fish succumb to
the blooms. The problems faced by fish
farmers are more likely the unfortunate
result of an evolutionary strategy by
certain Chaetoceros species to avoid
predation or to stay afloat,

Algal toxins also cause mortalities as
they move through the marine food
web, Some years ago tons of herring
died in the Bay of Fundy after consum-
ing small planktonic snails that had
eaten the PSP-producing dinoflagellate
Alexandrium. From the human health
standpoint, it is fortunate that herring,
cod, salmon and other commercial fish
are sensitive to these toxins and, unlike
shellfish, die before toxins reach dan-
gerous levels in their flesh. Some toxin,
however, accumulates in the liver and
other organs of certain fish, and so ani-
mals such as other fish, marine mam-
mals and birds that consume whole
fish, including the viscera, are at risk.

We now can reconstruct the events
that killed the whales in 1987. A few
weeks of intense investigations that
year by marine pathologist Joseph R.
Geraci of the Ontario Veterinary Col-
lege, myself and many others revealed
that the PSP toxins most likely caused
these deaths. The dinoflagellate Alex-
andrium tamarense produced the tox-
ins, which reached the whales via their
food web. We analyzed mackere! that
the whaies had been eating and found
saxitoxin, not in their flesh but concen-
traled in the liver and kidney. Presum-
ahly the mackerel are zooplankion and
small fish that had previously dined on
Alexandrium,

The humpbacks were starting their
southward migration and were feeding
heavily. Assuming that they consumed
4 percent of their body weight daily, we
calculated that they received a saxitox-
in dnsage of 3.2 micrograms per kilo-
gram ol hody weight, Bul was this a ta-
1al dose? Unforiunaiely, in 1987 we had
no data that directly addressed how
much taxin would kill a whale. We knew
the minimum lethal dose of sasitoxin
for humans is seven to 16 micrograms
per kilogram of body weight, but that
was two o five times more than what
the whales had probabty ingested.

Qur calculations were initially dis-
heartening, but as we thought about it
we realized that whales might be more

sensitive to the toxins than are humans.
First, whales would have received con-
tinual doses of toxin as they fed, where-
as human mortality statistics are based
on single feedings. Second, during a
dive, the mammalian diving reflex chan-
nels blood and oxygen predominantly
to the heart and brain, The same mech-
anism sometimes protects young chii-
dren who fall through thin ice and sur-
vive drowning, despite being under-
water for half an hour or longer. For
humans, cold water induces the reflex,
but for whales, it is activated during ev-
ery dive.

Each dive then would expose the most
sensitive organs to the toxin, which
would bypass the liver and kidney,
where it could be metabolized and ex-
creted. Finally, saxitoxin need not have
kiiled the whales directly. Even a slight-
ly incapacitated animal might have dif-
ficulty orienting to the water surface or
breathing correctly. The whales may
actually have drowned following a sub-
lethal exposure to saxitoxin. The exact
cause will never be known, but the evi-
dence strongly suggests that these mag-
nificent creatures died from a natural
roxin originating in microscopic algae.

Other exampiles of toxins aveling up
the food web appear nearly every year.
In 1991 sick or dying brown pelicans
and cormorants were found near Mon-
terey Bay, Calif. Wildlife experts could

find no signs that pesticides, heavy met-
als or other pollutants were involved.
The veterinarian in charge of the study
telephoned Jeffrey Wright of the Na-
tional Research Council laboratory in
Halifax, Nova Scota. Wright had direct-
ed the Canadian Mussel Toxin Crisis
Team that identified the poison respon-

sible for the mysterious ASP episode in

1987. His team had isolated a toxin

" from the Prince Edward Island mussels,

called domoic acid, and traced it to its
source—a diatom, Pseudonitzschia pun-
gens, that had been considered harm-
less. Four years later members of the
same Canadian teamn quickly ascer-
tained that the sick and dying birds in
California had eaten anchovies that con-
tained domoic acid, again from Pseudo-
nitzschia (but a different species).

he toxins responsible for these

syndromes are not single chemi-

cal entities bur are families of
compounds having similar chernical
structures and effects. For example, the
saxitoxins that cause PSP are a family
of at least 18 different compounds with
widely differing potencies. Most algal
toxing cause human illness by disrupt-
ing electrical conduction, uncoupling
communication between nerve and mus-
cle, and impeding critical physiological
processes. To do so, they bind to spe-
cific membrane receptors, leading to

HUMPBACK WHALES, a total of 14, died suddenly from expesure to a bloom of Alex-
andritm tamarense in Cape Cod Bay, Mass., in 1987. Researchers later learned that
the whales had eaten mackerel whose organs contained high concenirations of sax-
itoxin, a neurotoxin praduced by the algae.
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he structure of red tide toxins varies considerably. Saxi-
toxin compounds {one example shown at left) sport differ-
ent combinations of H*, OH™ and 504~ an the R1 1o R4 sites,
but all members of this family black the sadium channei and
thus prevent communication between neurons and muscles.
H. Robert Guy of the National Institutes of Health has pro-

Algal Toxins

posed a structural model of this interaction (right}. The ¢.
bon backbone of the sadium channel is colored gray, the ¢
boxyls are red, nitrogen is blue, and hydrogen is white. Sa
toxin binds in the narrowest region of this channel. The bre:
toxins (one example shown at center) that cause NSP ¢
much larger molecules that also affect the sodium channel.

changes in the intraceilular concentra-
tion of ions such as sodjum or calcium,

The saxitoxins bind 1o sodium chan-
nels and block the flux of sodium in and
out of nerve and muscle cells. Breve-
toxins, the family of nine compounds
responsible for NSP, bind to a different
site on the sodium channel hut cause
the opposite effect from saxitoxin. Do-
moic acid disrupts normal neurochem-
icat transmission in the brain. It binds
to kainate receptors in the central ner-
vous system, causing a sustained depo-
larization of the neurons and evenmal-
ly cell degeneration and death. Memory
loss in ASP victims apparently results
from lesigns in the hippocampus, where
kainate receptors abound.

why do algal species produce toxins?
Some argue that toxins evolved as a de-
fense mechanism against zooplankton
and other grazers. Indeed, some zoo-
plankton can become slowly incapaci-
tated while feeding, as though they are
buing gradually paralyzed or otherwise
impaired. ([n one study, a tintinnid cili-
ate couid swim cnly backward, away
from its intended prey, after exposure
o toxic dinoflagellates.) Sometimes
grazing animals spit out the toxic algae
as though they had an unpleasant taste.
These responses would all reduce graz-
ing and thus facilitate bloom formatior.

All the same, nontoxdc phytoplankton
also form blooms, and so it is unlikely
that toxins serve solely as self-defense.
Seiennists are looking within the algae
for binchemical pathways that require
the toxing, but the search thus far has
becn fruitless. The toxing are not pro-
teins, and all are synthesized in a sertes
af chemical steps requiring multiple
genes. Investigators have proposed bio-
synthetic pathways, but they have not
isolated chemical intermediates or en-

zymes used only in toxin production. It
has thus been difficult to apply the
powerful tools of melecular biclogy 1o
these organisms, other than to smdy
their genes or to develop detection tools.

We do have some tantalizing clues
about toxin metabolism. For example,
certain dinoflagellate strains produce
different amounts of toxan and differ-
ent sets of toxin derivatives when we
vary their growth conditions. Metabol-
ism of the toxins is a dynamic process,
but we stll do not know whether they
have a specific biochemical role. As
with the spiny diatoms that kill fish,
the illnesses and mortalities caused by
algal "toxins™ may be the result of the
accidental chemical affinity of those
metabolites for receptor sites on ion
channels in higher animals.

The potential role of bacteria or bac-
terial genes in phytoplankton toxin pro-
duction is an area of active research. We
wonder how a genetically diverse array
of organisms, including phytoplankton,
seaweeds, bacteria and cyanocbacteria,
couid all have evolved the genes need-
ed 10 produce saxitoxin [see “The Tox-
ins of Cyanobacteria,” by Wayne W.
Carmichael; SCIENTIFIC AMERICAN, Jan-
uary]. Several years ago Masaaki Koda-
ma of Kitasato University in Japan iso-
lated intracellular bacteria from antibi-
otic-treated A. tamarense cultures and
showed that the bacteria produced sax-
jitoxin. This finding supported an old
and long-ignored hypothesis thar tox-
ins might originate from bacteria living
inside or on the dinoflagellate cell.

Despite considerable study, the jury
is stiil out. Many scienlists now accept
that some bacteria produce saxdtoxins,
but they point out that dense bacterial
cultures produce extremely stnall quan-
fittes. It is also not clear that those bac-
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teria can be found inside dinoflagellates.
That intracellular bacterta produce all
of the toxin found in a dinoflagellate
cell therefore seems unlikely, but per-
haps some synergism occurs between a
small number of symbionts and the
host dinoflagellate that is lost when the
bacteria are isolated in culwure. Alterna-
tively, a bacterial gene or plasmid might
be involved.

iven the diverse array of algae
G that produce toxins or cause

problems in a variety of aceano-
graphic systermns, attempts to generalize
the dynamics of harmfui algal blooms
are doomed to fail. Many harmful spe-
cies, however, share some mechanisms.
Red tides often occur when heating or
freshwater runoff creates a stratified
surface layer above colder, nutrient-rich
waters. Fast-growing algae quickly strip
away nnrients in the upper layer, leav-
ing nitrogen and phosphorus only be-
low the interface of the tayers, called the
pycnocline. Nonmotile phytoplankton
cannot easily get to this layer, whereas
motle algae, including dinoflagellates,
can thrive. Many swim at speeds in ex-
cess of 10 meters per day, and some
undergo daily vertical migration: they
reside in surface waters by day to har-
vest sunlight like sunbathers, then swirm
down to the pycnocline to take up nu-
trients at night. As a result, blooms can
suddenly appear in surface waters that
are devoid of autrients and would scem
incapable of supporting such prolific
growth.

A similar sleight-of-hand can occur
horizontally, though over much larger
distances. The NSP outbreak in North
Carolina illustrates how ocean currents
can transport major toxic species from
one area to another. Patricia A. Tester,



a bialogist at the National Oceanic and
Atmaspheric Adminisiration's Nationul
Marine Fisheries Service laboratory in
Beaufort, examined plankton from local
waters under a microscope scon after
the initial reports of human iilnesses.
She saw cells resembling the dinofla-
gellate G, breve, the cause of recurrent
NSP along Florida's western coast. Ex-
perts quickly confirmed her tentative
identification, and for the first time in
state history, authorities closed shell-
fish beds because of algal toxins, re-
sulting in & loss of $20 million,

Tester and her co-waorkers have sinee
wsed satellite images of sea-surace
lemperalires 1o argue that the G breve
pupulation in North Carolina originat-
ed off the southwestern coast of Flori-
da, nearly 1,000 kilometers away. That
bloom traveled from the Guif of Mexico
up the southeastern coast of the u.s.,
transported by several current Sysfems
culminating in the Guif Stream. Afrer
30 days of rransport, a filament of wa-
ter separated from the Guif Stream and
maoved anto North Carolina's narrow
continental shell, carrying ¢ brove cells
witlvir, The warm water mass remained
in nearshore waters, identifiable in sat-
cllite images for three weeks. Fortunate-
by, &.. breve does not have a known cyst
stage, so it could not establish a seed-
bed and colonize this new region.

This incident, taken together with

WARM WATER PLUME (green), revealed
in a sarellite infrared image of sea-sur-
face temperature, traveled from south-
ern Muine inlo Mussachusetts Bay in
1987, carrving A, tamurense. Remote-
sensing lechniques help investigators
track hlooms traveling within discrote
water musses.

many others like it throughout the
world, speaks of an unsettling rrend.
Problems from harmful red tides have
grown worse gver the past two decades,
The causes, however, are multiple, and
only some relate to pollution or other
hurnan activities, For example, the glob-
al expansion in aquaculture means that
more areas are monitored closely, and
mere fisheries’ products that can be
killed or take up toxins are in the wa-
ter. Likewise, cur discovery of toxins in
algal species formerly considered non-
toxic reflects the maturation of this
field of science, now profiting from
more investigators, better analytical
techniques and chemical instrumenta-
tion, and more efficient communica-
tion among workers,

Long-term studies at the local or re-
gional level do show that red tides (in
the most general sense of the term) are
increasing as coastal pollution worsens.
Between 1976 and 1986, as the popula-
tion around Tolo Harbor in Hong Kong
grew sixfold, red tides increased aight-
fold. Pollution Presumably provided
more nutrients to the algae. A similar
pattern emerged in the Inland Sea of
Japan, where visible red tides prolifer-
ared steadily from 44 per year in 1965
to more than 300 2 decade later. Japan-
ese authorities instituted rigorous ef-
fluent controls in the mid-1970s, and a

50 percent reduction in the number of
red fides ensued.

These examples have been criticized,
since hoth could be biased by changes
in the numbers of gbservers through
trne, and both are tabulations of water
discolorations from blooms, not just
toxic or harmful episodes. Sdll, the data
demonstrate what should be an obvious
relationship: coastal waters receiving
industrial, agricultural and domestic
waste, frequently rich in plant nutrients,
should experience a general increase in
aigal growth. These nutrients can en-
hance toxic or harmful episodes in sev-
eral ways. Most simply, alt phytoplank-
ton species, toxic and nontoxic, benefit,
but we notice the enrichment of toxic
ones more. Fertlize your lawn, and you
get more grass—and more dandelions.

Some scientists propose instead that
poilution selectively stimulates harmful
species. Theodore J. Smavda of the Uni-
versity of Rhode Island brings the nu-
trient ratio hypothesis, an ald concept
in the scientific literature, to hear on
toxic bloom phenomena. He argues that
human activiries have altered the rela-
tive availability of specific nutrients in
coastal waters in ways that favor toxic
forms. For example, diatoms, mast of
which are harmless, require silicon in
their cell walls, whereas other phyto-
piankton do not, Because silicon is not
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OUTRREAKS of paralytic shelllish poisaning affected more
than twice as many areas in 1990 as they did in 1970. Some

abundant in sewage, but nitrogen and
phosphorus are, the ratio of nitrogen
to silicon or of phosphorus to silicon in
coastal waters has increased over the
past several decades. Diatom growth
ceases when siiicon supplies are deplet-
ed, but other phytoplankton classes,
which often include more toxic species,
can proliferate using "excess” nitrogen
and phesphorus. This idea is controver-
sial but not unfounded. A 23-year time
series from the German coast docu-
ments a fourfold rise in the nitrogen-sil-
icon and phosphorus-silicon ratios, ac-
companied by a striking change in the
compaosition of the phytoplankton com-
munity: diatoms decreased, whereas
flagellates increased more than 10-fold.

Another concern is the long-distance
transport of algal species in cargo ves-
sels. We have long recognized that ships
carry marine organisms in their bailast
water, but evidence is emerging that
toxic algae have also been hitchhiking
across the oceans. Gustaaf M, Halle-
graeff of the University of Tasmania has
frequently donned a miner's helmet and
ventured into the bowels of massive
cargo ships to sample sediments accu-
muiated in ballast tanks. He found
more than 300 miilion toxic dinoflage!-
late cysts in one vessel alone. Halle-
gragff argues that one PSP-producing
dinoflagellare species first appeared in
Tasmanian warers during the past two

decades, concurrent with the develop-
ment of a local wood-chip industry.
Empty vessels that begin a journey in a
foreign harbor pump water and sedi-
ment into their tanks for ballast; when
wood chips are loaded in Tasmania,
the tanks are discharged. Cysts easily
survive the transit cruise and colonize
the new site, Australia has now issued
strict guidelines for discharging ballast
water in the country's ports. Unfortu-
nately, most other nations do not have
such restrictions.

The past decade may be remembered
as the time that humankind's effect on
the global environment caught the pub-
lic eye in a powerful and ominous fash-
ion. Far some, signs of our neglect come
with forecasts of gichal warming, de-
forestation or decreases in biodiversity.
For me and my colleagues, this interval
brought a bewildering expansion in the
complexity and scaie of the red tide
phenomenon. The signs are clear that
pollution has enhanced the abundance
of algae, including harmful and toxic
forms. This effect is cbvious in Hong
Kong and the nland Sea of Japan and
is perhaps real but less evident in re-
gions where coastal potlution is more
gradual and unchtrusive. But we can-
not blame all new outhreaks and new
problems on pollution. There are many
other factors that contribute to the
proliferation of toxic species; some in-
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experls believe coastal pollution and shipping practices have
contributed to the expansion.

volve human activities, and some do
not. Nevertheless, we may well be wit-
nessing a sign that should not be ig-
nored. As a growing world populaticn
demands maore and more of fisheries'
resources, we must respect our coastal
waters and minimize those activities
that stimulate the spectacular and de-
structive outbreaks called red tides.
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EXPERIMENT IN THUANA:
A LOW-TECH APPROACH TO
WASTEWATER MANAGEMENT

~~~~~~~~~~~~~~~

t

DANIEL F. LUECKE & CARLOS DE LA PARRA

s HE 1SSUE WAS A FLASH POINT in the debate over the North
ﬂ b 3 American Free Trade Agreement (NAFTA): water pollution along
o the U.S./Mexican border in general, and sewage treatment—or
. \: o the lack of it—in particular. In California, most of the attention
‘ 4’) \ has been on Tijuana, Mexico, and the tintreated wastewater that

has fouled wetlands and beaches on both sides of the border for decades.
The problem has grown along with population on both sides of the border—
despite years of effort to find a solution.

The conventional method of dealing with wastewater is treatment fol-
lowed immediately by disposal. Subsidies for water supply and wastewater
treatment, direct and indirect, disguise their true costs. Rarely is wastewater
considerad as a resource, even more rareiy as a potentia! economic benefit
or public asset. Proposals for recycling treated effluent evoke suspicions,
even fear, Most of Tijuana’s fresh water is imported, used once, then finds
its way into the ocean, either through deliberate discharge after treatment ot
without any treatment at all.

Now, a low-cost wastewater treatment and reuse facility on a Tijuana hill-
side is demonstrating that the pollution problem can be significantly alleviat-
ed by means of an inexpensive alternative system; and that treated effluent
can be used for landscape irrigation, creating green space in an otherwise
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o5 M e THERE WAS AN JUAN DE D108 i

NO BORDER

HEN ECOPARQUE WAS DEDICATED in Tijuna, there wos no horder. People of Mexico and the United
States, o5 well as government, academic, ond citizens organizetions from hoth countries, hed
worked fogether toward a solution to a common problem. The project's vision encompassed the
Tiuann River watershed, without regard to the arbitrary Yines of udministrative and political convenience.
Geagraphy demands a bi-national water management effort. No wall or fence can prevent the desiruction of
volucble wildiife hahitat and recreatione! area by pollufion, eresion, end sedimentafion. More effective use ond
re-uss of resources in Mexico will benefit inhabitans of both countries, and vice versa.

Since 1980, the Cafifornia State Constal Conservancy hus been a leading source of funding, energy, initiative,
and support far protection of the Tijvana River and its estuary. The Conservancy has spent nearly four million dol-
lars to acquire fand, research wetland restoration, carry ou! demansiration projects, assess environmental impads,
provide public necess, and educate the public it the Tijuana National River Estirarine Reseorch Reserve. Eoparque,
supported by half a millian of these Conservancy dollrs, represents the most recent and successfol of its effaris to
address the problem of negative impacts on the estuary directly. Ecoparque demanstrates what con be done. Itis g
working model, now ready fo be replicated. To be sure, this one small treatment plani can process only a finy pro-
portion of the city's wastewater. It s not the whole answer to the huge problem it addresses. But it turns & problem
(unirented sewage} into o public usset {water and fertiizer) and is o pioneering effort to set a new course.

The edges of things are where the action is: fronfiers, cellular walls, modern art and music, the litoral where the
sea meeds the fand. In such places there is opportunity and risk, possibility and uncertainty; there are problems
and there are solufions. That is clearly evident in the Tijuang River watershed.

—Peter Grenell
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barren urban environment. The Environmental
Defense Fund (EDF) and El Colegio de la Fron-
tera Norte (COLEF, a Mexican applied research
institute specializing in border issues) have
teamed up with the California State Coastal
Conservancy in this project, launched more than
a decade ago at the injtiative of the Southwest
Wetlands Interpretive Association (SWIA), a cit-
izens organization in the border city of Imperial
Beach. Getting the project up and running has
taken almost ten years of work by a diverse
international ailiance of individuals and institu-
tions, both public and private. The new facility
finally opened in October, eloquent testimony to
their collective patience and persistence inover-
coming seemingly endless financiai and logisti-
cal roadblocks.

THE CITY THAT GREW TOO FAST

Tijuana, the second largest city on the Califor-
nias’ coast, has a population of more than 1.2
million, expected to double by the year 2010 if
present trends continue. For the last two
decades the annual growth rate has exceeded
five percent, overwhelming the urban infra-
structure, including water and sewage systems.
Many dwellings are not connected to sewers;
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treatment facilities cannot cope with the ever-
growing volume of waste water.

The city’s early residents settled along the
vallay of the Tijuana River, at the base of its
bordering hills and steep slopes. Within the last
30 years, however, subdivisions and densely
populated squatter settlements spread to the
surrounding hilltops and canyons. Water and
sewage systems had to be installed in very
difficult terrain; in some cases they were never
buiit at all. As the hilllop population grew,
interceptors were overloaded and the canvons
became wastewater canals draining into the
Tijuana River.

In the early 1980s, the problem took on inter-
national proportions. The river and “renegade”
flows of untreated water in the canyons began
to carry as much as four or five million gallons
of sewage across the border into the U S. Tijuana
River National Estuarine Reserve, a major wet-
land preserve, habitat for many migratory and
resident bird species, some of them endangered.
The spillage across the border prompted strong
protests from environmental organizations and
individuals in the United States—particularly in
the border city of Imperial Beach, where envi-
ronmental, health, and econemic concerns con-

verged as polluted beaches were closed. Old Slough, in the Tijuona River

Estuary, site of a future Coastal
Conservancy restoration project
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After sewage-laden flood waters
drenched the Tijuana River Valley in
Jenvary 1993, causing much misery
ko residents of the flood plain, signs
blaming *environmentalists”
eppeored in the valley. These are
among several posted on privale
property along Monument Road,
which runs along the U.5.-Mexico
border.
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Tijuana’s reliance on an international inter-
ceptor, the so-called “emergency connection,”
added another dimension to the border pollu-
tion problem. With the city's pump station and
other facilities overloaded, the connection car-
ried some 13 million gallons per day (MGD?),
about 60 percent of Tijuana’s sewage, intc the
San Diego metropolitan sewage system, to be
treated at Point Loma. The system had been
built in 1965 by the International Boundary and
Water Commission (IBWC} as a 20-year tempo-
rary backup to the Mexican system. In 1983,
Mexico began to expand Tijuana's disprsal svs-
tem to accommodate all of the city’s waste-
water. A treatment plant has since been built
on the coast, south of the city, but Tijuana’s
treatment needs have already exceeded its
capacity. In addition, the plant discharges inte
a shallow nearshore aren.

Public pressure for urgent action continued
to mount in the United States. With the conclu-
sion of the 1983 La Paz Agreement on environ-
mental border issues, the city of San Diegn,
with the support of the U5, Environmentat
Protection Agency, issued a connter-proposal
to solve the border sewage problem. The plan
called for an ambitious joint international facili-
ty that could treat 100 MG from Tijuana and
up ta 30 MGD from the South Bav area of San
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Diego County. Disposa[ was to be into an
ocean outfall. The total cost of the proposal
was a staggering $729 million, almost one-third
of it far interceptors and treatment facilities for
Tijuana. For Mexice, the new system’s operat-
ing costs alone are expected to exceed the total
costs of Tijuana’s current water and sewage
systemn.

ANEW CONCERT TAIES SHARE
In Imperial Beach, concern was growing over
the enormous costs of the border treatment
proposal and the prospect of building vet
another ocean outfall to dispose of imported
water. SWIA, a local nonprofit organization
that had played a key role in the successful
struggle to establish the Tijuana National Estu-
arine Research Reserve, sought and obtained
funds from the California State Coastal Conser-
vancy to study the problem, The result was an
imaginative design for an alternative technole-
gy, relatively low in cost and simple to operate.
but capable of treating concentrated waste-
water efficiently. If successful, it promised to be
a model for use elsewhere in Mexico.

The Coastal Conservancy saw enough poten-
tal in the plan to provide SWIA with funding
for a first phase demonstration project, and
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construction began in July 1984, The facility
conststed of two easily maintained parts: a fine
stainless steel screen, widely used in industry
to separate solids, and a plastic biclogical filter
to which bacteria adhere. The bacteria remove
dissolved organic matter from wastewater as it
trickles through the filter The plant was built
on the U.S. side of the border on land leased by
a farmer from the [nternational Boundary
Water Commission (IBWC), adjacent to the
emergency connection. It used water diverted
fram the connection. To build and operate the
plant, SWIA hired a group of consultants from
the U.S. and Mexico that included a staff mem-

ber from COLEF.

Qrganic solids are separated from the waste-
water stream by a screening unit {left) and
compested. Carlos de la Parra (right] explains
that the Ecoparque system can operate withaut
electricity or any mechanical parts, using
grovity and biclogicol processes, All parts of
the treatment process are easily visible.

Because wastewater from Tijuana is highly
concentrated, some skeptics doubted that the
design could perform well. But during a six-
month trial period, the two components
proved to be very effective in treating waste-
water flowing though the emergency connec-
tion. [n fact, the injtial test phase was so
successful that SWIA proposed a second phase,

with additional treatment components. SWIA
again approached the Conservancy for fund-
ing, and then asked EDF to help direct the
expansion.

In spring 1986, EDF and the Conservancy
signed a contract. Shortly after the new con-
struction began, however, U.5. IBWC Commis-
sioner Joseph Friedkin, who supported the

project, retired. Acting Commissioner D.C.
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Ecoparque treats woter
diverted from city
sewage pipes sarving
homes on the steep hill-
side obave it. This tower
houses the hiofilter,
heart of the freatment
process. Microorgan-
isms adhers to a plastic
filter inside the tower
and remove dissolved
aorganic matter from the
wastewater as it rickles
through.
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McNealy refused to extend the lease on the
land occupied by the plant. EDF reluctantly
dismantied the plant, stored the components,
and began to search for anather location.
Unable to find a suitable site on the U.5. side of
the border, EDF and COLEF, with Conservan-
cy approval, decided to seek one in Mexico.

CUILDING T1HE PLANT
IN TIJUANA

Making the transborder move possible wasn't
easy. [t required the active participation of both
the government of Mexico and the State of Cali-
fornia, as well as of San Diego State University.
The federal governiment of Mexico gave COLEF
the use of a 23-acre parcel of land for five years,
the California Attorney General’s office gave the
Coastal Conservancy special autharization to
fund an out-of-state project, and San Diego State
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allowed EDF to move the plant equipment and
construction materials across the border, duty
free, under an existing arrangement between th,
University and COLEF. The new plant location,
on a hillside facing south aver the river valley,
was in & section of Tijuana known as Colonia
Buenavista. The land itself was vacant, little
more than a casual dump and community eye-
sore below a modest neighborhood, the Colonia
Buenavista, and directly below a highway. The
site overlooks the Tijuana River and the city's
downtown.

[n early 1987, EDF and COLEF began to
design and construct the new treatment plant.
Like the original one, it contained a screening
unit and a biological filter. These components
were followed by a settling basin, where solids
collect and are easily removed, and a compost-
ing unit. Space was also set aside for an
artificial wetland as a final treatment unit, to be
buiit [ater as funds become available.
Construction was interrupted for two years
by a lack of funding. The funds remaining in

the contract with the Conservancy

were sufficient to complete the pro-

ject at its original site north of the bor-
der. They did not suffice to caver the
costs of the move to Mexico and of
adapting to a new site and new condi-
tions. Eventually the General Service

water projects in the past, offered

$35,000, and the Coastal Conservancy

‘§ came in with another $88,000. Censtruc-
tion was completed in 1991.

QOperational testing was completed in

summer 1993. With one modification

g plant performed very efficiently. It
achieved reduction in Biochemical Oxygen
¥ Cemand (BOD) in the range of 80 to 85 per-

W :
SRR ¥ cent. After passing through the treatment

¥ process, wastewater was suitable for reuse in
landscaping and might, under certain condi-

¥ tions, even be acceptable for irrigating crops.

The initial plan also called for mixing solid

,*-'}J'I material from the screening unit with other

organic wastes to be delivered to the plant site
by the city public works department. The
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off-site wastes were not satisfactory, however,
because they often contained plastic materials
and other litter that would have required off-
site separation. Composting was stepped until
the Coastal Conservancy, in April 1993 uifered
to provide additional funding of $9,700 for
needed equipment.

Although still in the development stage, the
project can now be called a success. The plant is
doing the work for which it was designed, and
it promises to be self-financing. Treated water is
already irrigating several acres at the site, now
landscaped with native vegetation, and 15 of
the original 23 acres have been ceded perma-
nently to COLEF. A contract for the sale of
water to be used for off-site irrigation is being
negotiated with the city of Tijuana. The income
will be used to expand the plant and add
an artificial wetland and

FIEMA EGER
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several ponds. The ponds will serve as reser-
voirs for the wetland’s effluent and as sites for
aquaculture experiments, and, by increasing the
effluent’s exposure to the sun’s ultraviolet light,
they will provide a measure of disinfection.

The plant is now surrounded by grass, small
trees, shrubs and flowers, a rare and welcome
green space in Tijuana. Named Ecoparque, the
site is also a laboratory for examining ways to
transform the undesirable byproducts of urban
growth into useful resources, Above all, the
plant is achieving the project’s primary goal, to
reduce the untreated wastewater reaching sen-
sitive and shallow coastal waters.

When Ecoparque was officially opened in
Qctober, among those in attendance were U.S.
State Department Counselor Tim Wirth,
COLEF President Jorge Bustamante, EDF Exec-
utive Director Fred Krupp, the Conservancy’s
Chairman Penny Allen and Executive Ctficer

From the biohilter, water moves through weirs
toward the clarifier, @ lorge tonk in which solids
produced during the biofiltering process setfle to
the bottomn. The water is now suitable for reuse
in landscaping. It is tuming a barren hillside
into a green and blossoming park.
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EL COLEGIO DE LA FRONTERA MORTE
ENVIRONMENTAL DEFENSE FUND
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Plans call for expending Ecoparque
os a demonstration of development in
harmony with nature. They include
the additian of @ man-made weHand,
improvement of the nursery now on
the site, an experimenta] sclar field,
and educational and Iraining pro-
grams that could catelyze more Eco-

" pargues,

Ecoparque: o e et aad hewse__

Peter Grenell, as well as many other citizens of
both countries.

LOOKING AHEAD

In addition to adapting the site to a permanent
project (the plant was designed initially as a
temporary demonstration plant), long-term
planning includes gathering data for the design
and implementation of similar systems in other
locations, expanding the treatment plantat its
present site, completing the park/wetlands/
pond complex, and installing solar and wind
powered units for water management. A
greenhouse, now under construction, will test
the potential of reclaimed water for use in
growing food in urban areas.

Over the long term, the projrct can serveas a
model for the rest of Tijuana, other cities along
the U.S./Mexican border and elsewhere in
Mexico, and eventually developing countries
around the world. Another valuable outcome
of the project, initially unanticipated, is the
experience of creating a successful working
relationship between a U.5. nonprofit environ-
mental organization and a Mexican research
agency. Important in its own right, it is perhaps
even more so given the significance of environ-
mental problems along the border and the need

1 CALIFORNIA COAST & QCEAN

for new joint procedures under NAFTA.

The project’s prospects for long-term success
are greatly enhanced by the direct involvement
and support of a number of Mexican govern-
mental agencies. The Secretaria de Desarrollo
Social {(SEDESOL}, Comision Estatal de Servi-
cios Publicos de Tijuana (CESPT), and the gav-
ernments of the state of Baja California and the
city of Tijuana have supplied the expertise,
funds, contributions in kind, and political sup-
port necessary to make this unprecedented
transboundary experiment possible,

In tight of the frustrating history of efforts
to solve border pollution problems, this small
plant at Colonia Buenavista might appear to
be no more than a glimmer of a new possibility.
In light of this profect’s record, however, we
believe that this model plant presents an effec-
tive opticn, and a useful model for others. &

Daniel F. Luecke is senior scienfist at the Environ-
mental Defense Fund, director of EDF’s Rocky
Mountain regional office, and EDF project manager
for this demonstrafion profect.

Carlos de La Parra is the director of Ecoparque and
a researcher for El Colegio de la Frontera Norie. He
holds & degree in civil engineering from the Institu-
to Pofitecnico Nacional i Mexico City.
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- W 1. A viable plan with alternatives that can be implemented to reduce the
J A ! inflow of water to be treated. [nclude a financial analysis and a timeline
for implementation. Specify the volume that can be saved with different
alternatives and the effect on the wastewater treatment system
longevity.
2. Cumulative impact from the introduction of effluent from the cities
located in Sonoma County and Lake County. What realistically can the
Y _ resource endure? What are the number of injection wells needed? [s the
6 approach a true restoration of the resource depletion brought on by
overdevelopment? Analyze ability of resource to recover from a “watering
out”. Analyze the long-term plan of a “trickle” injection over a larger
area.

N . 3. Induced Seismic activity and lack of safety for area residents. Estabiish
the base as pre-1360 seismic activity. Establish the increase over the last
thirty years of seismicity; including all date from all depths and from a
minimum of a 50 mile radius. Development of safety element or
mitigation plan. Analyze financial cost and creation of a ncn-profit entity
to hold mitigation funds to reimburse area residents who sustain dwelling
and business damages from increased seismicity. Quantify the effect of
the seismicity in relation to triggering of local area faults. Quantify the
volume of water injected and the potential seismic action.

__D ., 4. If the City is not to be the sole responsible fiscal entity, then there needs
: to be an analysis describing the entity created wherein funds are

transferred on behalf of the City and third parties. There needs to be a

detailed description of the bylaws, Board of Directors, and mission.

E' . 5. Analyze the fiscal viability of the project when the main entity, PG&E will

({:’ be drastically altered through the actions of the Public Utilities
A Commission. Analyze the fiscal viability to the long-term commitment of

" all third parties, for instance, Unoccal.
6. The financial vialibiiity of allowing the steam developers to have a "walk-
, away” option with no financial responsibility, leaving the county with
i | effluent and no way to handle it.
AR F'\ 7. Cumulative impact of pipe breakage spills into waterways and effect on
\ 42 drinking water or on fisheries
o _ 8. Potential for pipe breakage spills in an area of serpentine or asbestos soils
Gl - i and the cinnabar or mercury soils or mining tailing sites.
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9. Potential for injection well biowouts and possibility of creating a
*producing” well when breaks occur and injection water is stopped. Cost
of repairs. Timeline for fixing. Potential for inability to contrel. (Prior
blowout tock one year to control.)

10.ldentification of riparian withdrawal of water from area streams and the
potential impact if pipes break.

11.Cost and implementation plan for reclamation for the removal of the
pipeline in the event of the failure of the project. Back up plan for turnover
of “unwanted” effluent to another system.

12.Clearly identify and define the regulating agency with ultimate oversite.
Delineate areas of responsibility.

13.A substantiated botanical study that clearly defines the impacts on unique
plant and wiidlife species with even a comparison of the count and
percentage of species destroyed with what remains in the area. Show
patterns of trave! or habitation.

- 14.A comprehensive, onsite study of current effects on fish from the

mercury mine tailings, asbestos runoff, current production spills and the
atmospheric outfall caused by current levels of electricity production.
Show comparison of the effect from increased levels with increased
production and spills :

15.Analyze the effect of removing water from it’s watershed and from the
normal ccean inflow and weather production. Calculate the effect of
increasing toxic condensate and the interrelated production of energy.
Compare the cost of increasing toxic condensate and the subsequent
effect on the environment with the cost of energy production.

16.Analyze the effect of increased injection of condensate on the porosity of
the resource soils and fractures. Fully analyze the introduction of silica
compounds into a heated system and the influence on porosity.

17. Analyze the increase of toxic substances introduced from effluent on the
mechanical parts of the steam production facility. What is the resultant
cost to maintain/repair?

18.ldentify the pesticide residues and chemical compounds that are held in
the effluent and what the effect will be in terms of scaling.

19.Amount and cost of electricity and storage facilities to pump water to
The Geysers, hold in tanks and to inject into injection wells.

20 Show a comparative study with the potentiat for electrical use reduction
with educational technigques and a timeline for implementation. Show
when the reduction of use and the cost of operation/maintenance would
meet in time and the project is ne longer financially viable.

21.Show volume of toxic and heavy metals from cumulative increase
through introduction from Lake County wastewater, Lake County
Superfund Mercury mine wastewater, and the Santa Rosa Wastewater.
Show the effects of heavy metals on fisheries, mammals, birds, reptiles
and on area water drinkers. '
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22.Cost analysis for increasing the production of the current facilities based
on retooling of the plants and the'introduction of a resource-wide,
comprehensive schedule of steam withdrawal and plant production.
Assess the feasibility of selling electricity to out-of-area purchasers to
meet the schedule of production.

23.Cost analysis for removal of all plants and wells should this project fail.
Show the increased cost of removal for the pipelines and facilities as they
would be proposed should this project occur. Include the cost for the
Lake County Injection plan.

24 Financial analysis of the royalties and tax-revenue from the increased
production in The Geysers. Show the financiat cost incurred from lost
production and from the continuation of payments on bonds.

25.Analysis of the volume and content of the steam that is created from
injected wastewater and the effect of heating on those elements. What
is the cumulative load on the area inhabitants from the atmospheric
release?

. 26.What will be the increase in radon and suiphur dioxide to the atmosphere

with the increase in production? What is the cumulative load and the
health effect from long term expasure. Where is the plume likely to drift?

27 .What are the cataloged and uncataloged areas in The Geysers showing
the archaeological sites and the historical sites for native Indian use.
What is the current native Indian use of area sites?

28.Perform a comprehensive survey showing all the current and potential
injection well sites. .

29.Analyze the feasibility and cost for a mitigation plan that would aillow the
shipped wastewater to be measured and compared to the documentation
of injected wastewater. This mitigation is to identify the loss of
wastewater through pipe leakage and through spills by steam well
producers.

30.Fiscal cost for safety mitigation plan that would encompass emergency
plans for responding when there are spills and when there is damage from
seismicity or slope failures/landslides. A plan should include periodic
inspection of approaches including into areas without viable roadways.
There should be semi-annual drills.

31.Complete cataloging of all area waterways, both tributaries and
groundwater. This should include water that is currently a resource for
either domestic or cattle, and the potentially developable sites.

32.Mail/phone survey of area property owners to identify all riparian and
groundwater water uses. The location of extraction points should be
correlated to potential runoff from spills and potential/current injection
wells sites.

33.Cost analysis for using pipe and tanks that can withstand substantial
landslides or seismicity.

- 34.1dentify fault lines and landslide areas.
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A e \; - +35.Identify historical and onsite inspection siting of mercury mines and
mining tailings. Show comprehensive data on a contour map.
A C( . 36.Identify ashestos outcroppings and correlate to contour maps showing
Lo potential for spill runoffs and disturbance potentially entering area
s waterways.
Y. AH— 37 Cost of increased traffic on area roads. Study showing the amount of
\& s new roads to be created and costs of maintaining. Identify who is to pay.
N AI ) 38 Identification of all waterways that are currently impacted waterways.
~ 4 Detailed description of which water ways in which areas and levels of
v, % contamination. Amount of potentially introduced contamination from
' production increase and introduction of wastewater. Cumulative effect
Y on animals, fish and people when introduced over the potential life of the
© . project.

K.Rector C:\word\srwaste.doc



Sierra Club - Sonoma Group Water Committee
Geysers Commentary - Appendix to Request for Study/Review

November, 1994 Scoping Session for Santa Rosa Wastewater EIR/EIS

This is a small sampling of the information and/or controversies surrounding the
recently approved injection of wastewater at The Geysers by the County of Lake
and the information available on the unique aspects of The Geysers and it s
environment,

Cumulative impacts - Seismicity:

-

G0 ~1 A Bl N —
L] L ] .

-

Man-made Earthquakes in Denver

U.S. Department of the Interior Letter of August 24, 1994

"Data shows increase in earthquakes...",Middletown Times, July 28, 1934
"Some in Cobb fear increases in quakes", R. Bee June 9, 1594

"Volcanic danger a possibility...", R. Bee fug, 24, 1989

"Concerns of increased seismicity...." Middletown Times, July 21, 1994
"Small quakes shook county..." R. Bee March 28, 1594

"Quake rattles Geysers" R. Bee Sept.22, 1992

Injection:

.

2.
3.
s"/u .
5

Model Study of Historical Injection in the Southeast Geysers, Faulder
Reservoir Technology Research at LBL Addressing Geysers Issues, Bodvarsson
Numerical Modeling of Injection Experiments at The Geysers, Enedy.
Analysis of Reinjection Styrategies for The Geysers, Faulder

Geysers Productivity Decline Analysis & Water Availability Survey, CH2MHill

Fiscal stability/Utility:

O s o —

"Breaking up a monopoly" Press Dem.October 25, 1994

"Electric Utilities preparing for end..." Press Dem.August 15, 1994
"PG&E plans to slash 3,000 jobs™ Press Dem Aug.31, 199

CPUC Hearing on PGRE rate increases to $157 million Press Dem Aug31, 1994
"PGEE shuts 2 plants at The Geysers™ Press Dem August 1, 1994

"Unocal may sell assets in California" Chronicle June 21, 1994

Cumulative impacts - toxins to area waters/land:
Pipeline breakage/contamination:

.
2.
3.
4.

"New info may modify EPA cleanup plan for mercury mine", CO, Sept 28, 1994
"EPA Holds meeting on superfund cleanup..." Middletown T., Oct.16, 1994
"EPA Sulphur Bank Mine...™" R.Bee Oct 7, 1994

Use of Lake County Treated Municipal Wastewater for Geothermal Resource

Replenishment, Goddard, Goddard

5 L]
Times
:'6.0

T.
8.
9.

"Public fears include possible pipeline leakage, groundwater contamination®
July 21, 1994

"Pipeline Plan..." R.Bee Sept. 23, 1994

"Groups voice concern over pipeline project'" R,Bee July 15, 1994

"County wants Oaks to participate in Geysers..." R.Bee May 20, 1994
"Clearlake QOaks may also join..." Aug 25, 1994

Avalable -+t L_,\juno\__ Treatment (D\cw\”l‘.



Impacts on Fisheries:

1. Geysers~Calistoga KGRA Fish Populaticons and Element loads, June 1990
2. Investigation on chemical elements in The Geysers, CA, 1985+

Regulatory Agencies and Policies:

1. Geysers KGRA Generating and Steam Resources, CEC, December, 1991
2. Geothermal; Regulatory Policy Options, K. O Banion
3. Extract EIR; Geothermal Development Revenues pgs 3-146, 146

A, "Emergency response system...CEC" Middletown Times July 14, 1994
- b, "Pipeline project has a manager™ R.Bee Sept 8, 1994

Hydrogen sulfide:
-1, "Hydrogen sulfide gas..." R.Bee 3ept 28, 1994

The Geysers Unique Geology:
1. A Reservoir Assessment of The Geysers Geothermal Field, DOC
R Blowout of a Geothermal W1l at The Geysers/Happy Jack, CDMG

3. The Geysers Geothermal Field and The McLaulin Mine Fieldtrip...1959
collapse crater

U, Geology and Slope Stability - The Geysers GRA, CDMG.
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ScoPING COMMENT FORM
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How to use:

Please fill out the ahove information. Please provide your written comments about the
Summary EIR/EIS Consultants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed comments.
You may add additional pages of your own if needed. When completed fold the form so
the City's address is showing and tape the edge together, (Do not use staples), and
drop in the mail.
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Nov. 18, 1994 CITY OF SANTA ROsA
Sant;.RO' Box 1678

Marie Meredith 053, CA 95402

Environmental Coordinator KOy 9

City of Santa Rosa WUV @3 1604

PO Box 1678 -

Santa Rosa, CA. 95402 DEPARTMENT Of

COMMUNITY Dy
. ¥ V’: ; ;
Subject: Scoping Comments EIR/EIS - LOPMENT

Dear Ms. Meredith,

I am representing the Western Socnoma County Rural Alliance, an environmentally active
group originally formed to control rampant development in the rural areas of the county.

Our Board of Directors recommends a combination of options 2 and 3, the south county
reclamation and the community separator & wetlands option assuming it includes the
restoration of the Laguna de Santa Rosa.

We wish to remind the scientists involved that "pure” water is non-existent n nature and
that the question revolves around degrees of contamination, how reliable the treatment
system is, how redundant and the public perception of purity.

There are three items that I thought got short shrift in the scoping document:

[. Conservation or other methods to reduce the waste water stream.

2. A method of analyzing proposed options that would consider serious obstacles to
the viability of each option, in some organized method, early in the EIR/EIS
process and be able to discard options that are obviously flawed.

3. I didn't find any consideration of advantages and disadvantages of shipping the
effluent out of sight and out of mind as opposed to the idea of keeping it
in your own back yard or at least in the vicinity.

It would appear that the reduction of the waste stream considers only the reduction in water
usage, using low flush toilets for example. There are other ideas and methods that should
be considered; on site gray water use, that recently gained State approval; or assurance that
citizen conservation of water will not result in proportional increase m their water and
sewer rates. I'm sure that the prestigious panel of consultants the City has assembled could
produce a long list of simnilar 1deas.

The idea I'm trying to get at in item #2 is best shown by an example: Let us assume that
the owners/operators of the Geysers cannot guarantee that they will be able to accept the
treated effluent for more than 10 years. Would this kill this option 7 Or why would an
option be pursued that will be fought tooth and nail by all means fair and (foul?) causing a
five to ten year project delay. If it is suspected options are non-viable, the reasons for such
ought be identified and analyzed early on in the process so that the remaining options
receive the benefits of the available time, moneys and talent. I understand the Law allows
this approach, if not perhaps the City ought to consider attempting to get the Law or rules
altered. It appears that the stakes are high enough to consider this approach!

025



Item #3 comments are more pragmatic and consider that one does not mess up ones own
bed and the natural human tendency is "out of sight, out of mind". It is my opinion that the
waste water disposal system will function best when the citizenry views the resuits on a
regula: basis. This ought be a consideration for the option selection.

Yoo

John A. Prunuske -

Smcer Iy

‘cc Robert Sharp
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ScoPING COMMENT FORM

Due December 5, 1994

Name: \/944) /4-.///%///'/{/5- ke pate. 7/ //ef'//é.:!.
Address: /020 ooy (et P

cy: CAe bm rd AL state: e zip T4 ™=

prone: (J07 ) 74— ZLo 5O

How to use:

Please fill out the above information. Please provide your written comments about the
Summary EiR/EIS Consuitants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed comments.
You may add additional pages of your own if needed. When compieted fold the form so
the City's address is showing and tape the edge together, (Do not use staples), and
drop in the mail.

Comments:







.+heéré have been numsrous #IR&s written on the wussien iver end
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é"'M\'é'&aﬂ‘ﬁﬁ,rl;egit:meuI Long-Term Wastewater Project

ScorINg COMMENT FoORM

Due December 5, 1994

. Charles Black

-
Name Date- 21 lovember 19cy

adgress: 39 Elliott Avenue

[3)]

City: SEnte itosa State: zip. 9BLOL

Phone: { }

How to use:

Please fill out the above information. Please provide your written comments about the
Summary EIR/EIS Consultants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed comments.
You may add additional pages of your own if needed. When completed foid the form so

the City's address is showing and tape the edge together, (Do not use staples), and
drop in the maii.

Comments: silthough it w,s_not a recui rement of wour revort, it would
have been helpful to include &n estimate of the cost of implementing

aaoh of oaur e Tt = e | =lane I e e e
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as I recall, Alternative 5, the Geyser discharse, hes £lready bean
TlInIreted FYom the PLOPSSAL DECBUBe 0F the Trohibitive Tost.

You rre slso forcetting thet mary senior citizens =zre on fixed
iﬂeamesT—~Pﬂymthem;~the~%nere53ad—water~vnd~sawer_fees-wsnid
rose # resl herdshiv. JSome type of fin=ngial relief should bte
P5URd T5T them ‘. N - L - SAoulG x
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2.0, Box 1380

Menlo Park, California 94026
(415) 321-8520
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#  UNITED STATES DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
Gulf of the Farallones National Marine Sanctuary

Fort Mason, Building 201 San Francisco, CA 94123
telephone: 415536 3509 facsimile: 415 556 1419

FACSIMILE COVER SHEET

pate: _// / %%94
SENDING: P ~‘~JC':ES (ncluding ge) -
7ngtn7§:% '2;7_0 - wm

DIALING FACSIMILE NUMBER: 4115 /

o To:

T




t\_,z{r“.\'“‘a

Nationai Ocasnic and Atmospheric Administration
Ty NI 4 | NATIONAL OCEAN SeRvic
Tryres o ' OFFICE OF CCEAM AND CTCASTAL RESCURCE MANAGIMENT
' Gulf of the Faraliones
National Marine Sanciuary
Fort Mason, Building 201
San Francisco, CA 94123
tel: 415/556-3509
fax: 415/556-1419

T gy,
_f %Y % | UNITED STATES DEPARTMENT OF COMMERCE
3 h

16 November 1694

Marie Meredith

City of Santa Rosa

Dept. of Community Development
100 Santa Rosa Ave., Rm. 3

Santa Rosa, CA 94501

Wade Eakle

Army Corps of Enginesrs : .
211 Main Street, SF District

San Francisco, CA 94105-1905

Dear Ms. Meredith and Mr. Eakle:

The Marine Protection, Research and Sanctuaries Act designates the Gulf of the
Faralicnes National Marine Sanctuary (Sanctuary) the . responsibility for protecting
all living, historical and cultural resources found within it's boundaries.  Activities
proposed by Santa Rosa's ETR/EIS could have a direct and detrimental effect on those
resources for which the Sanctuary is responsible.  The following comments address
your NOP for this project.

The Sanctuary has been involved with this process for over seven years and
coatinues 1o assist and cooperate with Santa Rosa. However, the distribution of this
notice was not forthcoming to the Sanctuary, but had to be requested from Saata
Rosa, This has also happened in the past where the Sanctuary had either been left
off the mailing list or been required to travel to Santa Rosa 1o purchase a document.
What this does is shorien the Sanctuaries response time and makes, in this case, a 30
day notice become a 22 day notice: which thwarts the purpose of the 30 day
reguirement.  We alse only received the entire NOP today 16 November, as parts were
left out by Santa Rosa. further shortening the thirty day notice to nine days.

We have panicular problems with the 1% to 20% discharge to the Russian River
being part of each option and then having it be an option by itself. How are we to
discern which parts of which option will be needed if the percentage, in and of itself
can fulfill the project needs? The percentage nceds 0 be clarified first and then
options developed on remaining needs (ie: 1% = M amount left; 5% = N amount left
10% = T amount left 15% = R amount left and 20% = zero amount lef:: where
M>N>T>R>0). Then one can design a system to utilize: not generate; or dispose of the
Sewage water remaining after the Russian River discharge.




- Marie Merzadith
Wade Eakle
. 16 November 1994 :
- Page 2 ' .

I am dismayed that all the indirect discharges to the Marine and Estuatine
environments are included, but the direct discharge proposed previously for an
ocean outfall is not. Why is this?

A2

. The Sanctuary has many questions on the West County project.

-\}‘_:?-3;:' 1. How much water will get into the Estero Americano and Estero de San Artonio
6 - {runoff, percolation, sespage and direct discharge)?

R
C 2. What is in the water, including pesticides, metals, nutrients?

D 3. When (time of year) will it get into the Esteros?

= . 4. What i{s the maximum, minimum 2nd mean mode of water flow in wet. dry,

—

= . extremely wet and drought years?

F" - 3. Why is the samc¢ water use rate, of 0.67 million gallons/acre annually, used for
agricuiture in Rohmert Park, a very hot dry ares, and also for Stemple Creek (west
county) a very foggy cool area?

‘8
\
C\é‘o/ 6. Please include page 8: b.; Eavironmental requiremenis: "The Marine Protection,
1 ‘Resource and Sanciuaries Act.”
\)7 Please include the Names, acreage and crops farmers are going to grow in the
H Stemple Creck/Estero d¢ San Antonio watershed and Americano Creek and Estero
watershed.,

8. Please review NOAA's letter of 14 February 1991 (auached) for all these concemns
Sal still exist, '

qu Thank you for the opportunity to comment on this NOP. Please call if we ean
continge to be of assistance.

Sincerely ~yours,

Sanctuary Manager _
Gulf of the Farallones and Cordell Bank
National Marine Sanctuaries

EU: e¢mg/APS

c: L. Moore, SRD
J. Bybes, NMFS
B. Tasw, CF&G
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November 19, 1994 9({;‘ gANTA RO
Santa Rc;sa,oéz: 6;§4 A
Marie Meredith NOY . 02
Environmental coordinator 5]99
City of Santa Rosa
P.O. Box 1678 COMM%E&?%TMENT OF
Santa Rosa, CA 95402 _ Dey OPHEN
. ; T

RE: ATTACHMENT TO:
PSANTA ROSA SUBREGIONAL
LONG-TERM WASTEWATER PROJECT
SCOPING COMMENT FORM"

Dear Ms. Meredith:

My name is James Vantine. My wife and I own two houses within
the city limits of Santa Rosa. 1 am retired from Unccal
Geothermal as an engineering geclogist having worked at The
Geysers since 1974; first as a consultant for PG&E and Unocal,
then as a permanent Unccal employee between 1976-93. My duties
with Unocal included identifying and developing alternative water
supplies for artificially recharging The Geysers reservoir. This
work included design of the initial water extraction facilities
on Big Sulphur Creek for The Geysers reserveir recharge and
project manager for a proposed dam. One of my reports written in
the late 1970’s indentified the concept of utilizing Santa Rosa‘’s
waste water for recharging The Geysers reservoir. Shortly
thereafter inquires were made to local officials and their
consultants studying Santa Rosa’s wastewater disposal options to
use the water at The Geysers. At that time less was known about
The Geysers reservolir, the storage capacity, heat transfer and
how much recharge the industry could commit to for a very long
period of time. A better understanding now exists. Most
indications are that the reservoir can accept significant
additional amounts of water for recharge for the forseeable
future. The amount which can be used for recharge is larger than
the 18,000,000 gpd of wastewater Santa Rosa generates.

In my opinion, utilizing the water for recharge in The Geysers
reserveir is cost effective and an environmentally acceptable
solution. The wastewater is a valuable rescurce and can be used
to generate additional electrical energy, sustain what was once
the largest tax base in Sonoma County and sustain geothermal
employment.

Before I start with my comments on the consultants scoping phase,
there are a couple inconsistencies you might correct. In the
first couple chapters The Geysers alternative is called
"Alternative 5- Geysers Recharge" but later in scoping report the
alternative is called "Alternative five-Geysers Discharge”. It
would alsoc be more descriptive using "Alterpative 5-Recharge of
The Geysers Geothermal Field”.
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Now my comments regarding the scoping study which will pertain to
Alternative 5--"The Geysers Recharge".

COMMENTS ON THE SCOPING PHASE
Energy Issue

The discussion on energy regarding the alternative to recharge
The Geysers reservoir is extremely important but essentially
ignored. Yet in Appendix A under Supplemental Information, 3a.
Significant issues, and page 7 of the U.S. Corps of Engineers
letter, energy is listed as one of the significant issues.

Appendix B "Initial Study" presents a standard ETR checklist with
preliminary comments. Item 23 is Energy.

First under Item 23 is the discussion on use of substantial
amounts of fuel or energy? The discussicn only pertains to
construction and operation of equipment. Not menticned is the
amount of energy needed to pump the waste water to The Geysers
Geothermal Field. The amount of lift will be about 3,000 feet.
The energy costs for this have been determined in an excellent
report perpared by Bechtel Civil, Inc. "Evaluation of Wastewater
Conveyance Systems to The Geysers and the Ocean" dated July 1984.
The report, paid for by the geothermal industry, is a
comprehensive economic comparison of conveying the Santa Rosa
waste water to The Geysers with the then chosen ocean outfall
alternative. Bechtel estimated capital cost of about $50,000,000
for both alternatives. The pumping cost in 1986 dollars was
estimated at $10,000,000 per year (at $0.08/kwh). However, this
1s only a fraction of the cost when the water is converted to
steam and produced as electrical energy. The waste water could
be pumped at night when excess and cheap power is available
reducing pumping costs significantly.

Completely ignored in the EIR/EIS are the potentially enormous
economic benefits of increasing and/or sustaining electrical

. energy production by injecting wastewater into The Geysers

reservoir. Briefly, the water equivalent of 4,000 gpm of steanm
is required for each 110MW power plant. After the steam goes
through the turbine, it is condensed to a water temperature
between 120 to 130 degrees F. by spraying coocler 70 degree F.
water on the turbine’s cutlet to increase back pressure and
produce more power. The 120 degree water is then pumped to a
cooling tower which lowers the temperature to about 70 degrees.

At the cooling tower, about 75 percent of the 4,000 gpm
{3,000gpm) produced from the reservoir is evaporated. The
remaining 25 percent (about 1,000 gpm) is then injected back into
the reservoir. Studies show that the 25 percent returned to the
reservoir is heated within a short time and returned in the form
of steam to production wells.



The installed capacity at The Geysers Geothermal Field approached
2,000 MW a few years ago; now scmewhat lower. Most plants now
operate at reduced capacity. Unused capacity amounts to a few
hundred MW.

Electrical power production is slightly more than the 1,000 Mw.
At 1,000 MW, the net reservoir deficit between that extracted and
that returned to the reservoir (condensate plus surface recharge)
is in the order of 40,000 ac-ft/yr. Tc put this number in
perspective, Clear Lake has a surface area of about 42,000 ac-ft
and the 40,000 ac-ft would be equivalent to removing cne foct of
water from the lake.

The scoping report states that 18,000,000 gallons per day (12,500
gpm or 20,000 ac-ft/year) will be treated and will require
disposal. This amount is about half the estimated 40,000 ac-
ft/yr deficit in The Geysers reserveoir at a 1,000 MW preduction
rate.

How much is the 18,000,000 gallcons per day cf wastewater worth
when heated to steam needs to be addressed in the EIR/EIS. If
heated to the 500 degree reserveir temperature, and returned as
steam, this could supply three 110MW power plants of installed
but unused capacity. This amount is about the electrical power
needs for a city with a population of 300,000. The retail cost
of power by the time it arrives to our homes is about 12 cents
per kilowatt ($120/MWH). At 330MW the gross potential benefit of
this much waste water injected (at 12 cents/kwh) is $39,000 per
hour, $950,040 per day, or $346,000,000 per year. As menticned
previously, Bechtel’s pipeline cost estimate was $50,000,000.
This shoul@d be compared to what little potential economic
benefit, if any, could be obtained frcm the other disposal
alternatives.

In the near future, additional sources of electrical power will
be needed for California. The EIR/EIS should address the
environmental benefit of not having to develop this much power by
using coal, natural gas or other fuels.

There are also possible ways to increase the economic benefit
which should be mentioned in the EIR/EIS. The alternative calls
for a simple pipeline. Sometime in the future, pumped storage

- could be added to take advantage of the 3,000 feet of head.
* Pumped storage would require the addition of two surface

" reservoirs; one at a high elevation and one at a low elevation.

Water would be pumped during early morning hours when rates are
low and and when unused power is available. The water is then
released to generate electrical power during peaking hours when
demand is high as well as rates. Assuming the pipeline would be
owned by Santa Rosa, the addition of future pumped storage could
provide significant revenues.



Other
A few other comments.
The effect on Sonoma County tax base should be addressed if The

Geysers alternative is not chosen. 1In the early 1980’s the
operators and utilities at The Geysers Geothermal Field paid

. about 20 percent of Sonoma’s proverty taxes ( The Geysers
geothermal Field and McLaughlin Mine Field Trip Guidebcok,

Association of Engineering Geologists 29 Annual Meeting, October
1986, by J. Vantine). There are no permanent residents at The
Geysers and essentially no expenditures for fire, schools, and
pclice., In essence, The Geysers taxes are used to help support
the rest of Sonoma County. By utilizing the wastewater for The
Geysers reservoir recharge, this will help sustain taxes.

The effects of employment should also be addressed. A few years

"ago nearly 1,000 people worked at The Geysers with much higher

than average salaries. The number now is much less but with
recharge, present levels of emplovment could be sustained.

This was mentioned previously but I will mention it again. I
feel it is essential that the value of the water for the
different alternatives be compared in the EIR/EIS.

On page 49 under the heading of Big Sulphur Creek Diversion
Evaluation the statement is made that "reclaimed water discharge
into (The) Geysers steamfield would reduce or eliminate the need
for diversion of flows from Big Sulphur Creek". Chances are it
would not reduce or eliminate the need.

CONCLUDING COMMENTS

My opinion is that using Santa Rosa‘’s waste water for recharging
The Geysers reservoir is by far the best alternative. Utilized
at The Geysers, the wastewater is a valuable resource. With some
other alternatives the wastewater is not a resource but a
liability and costly to dispose of. The highest value added is
by far utilizing the wastewater for recharging The Geysers
reservoir. This will help sustain energy production, taxation,
employment and provide potentially large economic benefits to the
community.

I have no problem with the other suggested waste water disposal
alternatives. But after listening to the some of the public
comments, many of which were highly emotional and irate, there
will be intense, perhaps unfounded opposition to any sclution and
lawsuits. Except perhaps, utilizing the wastewater for reservoir
recharge at The Geysers.

wWhat’s the old saying? "Don’t look a gift horse in the mouth".
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Please fill out the above information. Please provide your written comments about the
Summary EIR/EIS Consultants Draft Scope of Work or the Preliminary Scoping Report on
the form below. Please print or write legibly, or attach this form to your typed commenits.
You may add additional pages of your own if needed. When completed fold the form so
the City's address is showing and tape the edge together, (Do not use staples), and
drop in the mail.
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Ms. Marie Meredith / % 81934
Santa Rosa Department of Community Development DEPARTMENT OF

P.O. Box 1678 COMMUNITY DEV
Santa Rosa, CA 95402 ELOPMENT

Dear Ms. Meredith:

NOTICE OF PREPARATION OF A DRAFT ENVIRONMENTAL IMPACT
REPORT/STATEMENT (EIR/EIS) FOR THE SANTA ROSA SUBREGIONAL LONG-
TERM WASTEWATER PROJECT, SRF LOAN NO. C-06-4062-110 (SCH# 940103069)

Thank you for the opportunity to review the above document. As you may know, the State
Water Resources Control Board, Division of Clean Water Programs (SWRCB) has approved
a loan from the State Revolving Fund (SRF) program for the City of Santa Rosa’s treatment
plant expansion and water reclamation project. If the city will be seeking additional funding
from the SWRCB, we will need to consider the EIR/EIS when deciding whether to approve
an additional loan. Please send us a copy of the draft EIR/EIS when it becomes available. In
addition, if this project will invoive an SRF loan, please inform us any meetings or hearings
regarding the project.

If an EIR/EIS which complies with the requirements under the National Environmental
Policy Act (NEPA) and the California Environmental Quality Act (CEQA) is prepared for
this project, our State Environmental Review Process (SERP) requirements for SRF loans
will be satisfied. To assure compliance, the EIR/EIS should be sent to the following
agencies for review: The U.S. Environmental Protection Agency, Air Toxics Division; the
U.S. Army Corps of Engineers, the Federal Emergency Management Agency; the U.S. Fish
and Wildlife Service: the U.S. Soil Conservation Service; and the San Francisco Bay
Conservation and Development Commission. In addition, please send us any information
regarding compliance with Section 106 of the National Historic Preservation Act.

In general, the Initial Study included with the Notice of Preparation provides a good basis for
consideration of tmpacts to be analyzed in the EIR/EIS. However, inconsistencies with the
descriptions of project alternatives create some confusion. For example, alternatives 5 and 6
do not include storage, vet the checklist refers to impacts associated with reservoir
construction for these alternatives.
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The draft EIR/EIS should include resuits from the Biological Assessment and all other
studies and analysis proposed in the Initial Study.

The EIR/EIS should provide a comparative environmental evaluation of the alternatives
summarized in a table.

3. The EIR/EIS should address impacts of a significant increase in wastewater flow for the

planning period. As of January 31, 1994, unless circumstances provide for an
exemption, SRF projects have been required to meet the Federal General Conformity
Rule for the Federal Clean Air Act. A conformity determination may be made if the
project is sized to meet only the needs of population projections that are in the applicable
State Implementation Plan (SIP) for air quality. In the EIR/EIS, please provide the
capacity, population, and air quality information as outlined in the applicable sections of
the enclosed environmental guidelines, in order that a conformity determination can be
made.

Floodplain and wetland delineation should be shown in the EIR/EIS.

An agriculture conversion analysis should be prepared in coordination with the U.S. Soil
Conservation Service.

Dewatering impacts should be discussed in the EIR/EIS.

7. The City may need to file a petition to change the point of discharge with the SWRCB,

Division of Water Rights. Please contact Mike Falkenstein at (916)657-1377 for more
information.

Please call me at (916) 227-4480 if you have any guestions.

Smcer ly,

A sf

Wayne Hubbard
Environmental Services Unit

Enclosure

CC:

State Clearinghouse
1400 Tenth Street
Sacramento, CA 93814

Regional Water Quality Control Board
North Coast Region (I)
1440 Guerneville Road
Santa Rosa, CA 95403



Click here to go to next section.



