Date Posted: 7/14/2022

NORTH MARIN WATER DISTRICT
AGENDA - REGULAR MEETING
July 19, 2022 – 6:00 p.m.
Location: Virtual Meeting
Novato, California

Information about and copies of supporting materials on agenda items are available for public review at 999 Rush
Creek Place, Novato, at the Reception Desk, or by calling the District Secretary at (415) 897-4133. A fee may be
charged for copies. District facilities and meetings comply with the Americans with Disabilities Act. If special
accommodations are needed, please contact the District Secretary as soon as possible, but at least two days prior to
the meeting.

ATTENTION: This will be a virtual meeting of the Board pursuant to the
authorizations provided by Government Code section 54953(e).”
There will not be a public location for participating in this meeting, but any interested member of the public
can participate telephonically by utilizing the dial-in information printed on this agenda.

Video Zoom Method
CLICK ON LINK BELOW:

SIGN IN TO ZOOM:

Go to: https://us02web.zoom.us/j/82191971947

OR

Password: 466521

Meeting ID: 821 9197 1947
Password: 466521

Call in Method:
Dial:

+1 669 900 9128
+1 253 215 8782
+1 346 248 7799
+1 301 715 8592
+1 312 626 6799
+1 646 558 8656
Meeting ID:
Participant ID:
Password:

821 9197 1947#

#
466521#

For clarity of discussion, the Public is requested to MUTE except:
1.
During Open Time for public expression item.
2.
Public comment period on agenda items.
Please note: In the event of technical difficulties during the meeting, the District Secretary will adjourn the
meeting and the remainder of the agenda will be rescheduled for a future special meeting which shall be
open to the public and noticed pursuant to the Brown Act.
All times are approximate and for reference only.
The Board of Directors may consider an item at a different time than set forth herein.
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Est.
Time
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Item

6:00 p.m.

Subject

CALL TO ORDER
1.

APPROVE MINUTES FROM REGULAR MEETING – June 21, 2022

2.

APPROVE MINUTES FROM REGULAR MEETING - June 28, 2022

3.

GENERAL MANAGER’S REPORT

4.

OPEN TIME: (Please observe a three-minute time limit)
This section of the agenda is provided so that the public may express comments on any issues not
listed on the agenda that are of interest to the public and within the jurisdiction of the North Marin Water
District. When comments are made about matters not on the agenda, Board members can ask
questions for clarification, respond to statements or questions from members of the public, refer a
matter to staff, or direct staff to place a matter of business on a future agenda. The public may also
express comments on agenda items at the time of Board consideration.

5.

STAFF/DIRECTORS REPORTS
CONSENT CALENDAR
The General Manager has reviewed the following items. To his knowledge, there is no opposition to
the action. The items can be acted on in one consolidated motion as recommended or may be
removed from the Consent Calendar and separately considered at the request of any person.

6.
7.

Consent - Approve: Contract Amendment for Consulting Services – Scott Foster
Engineering
Consent - Approve: Re-Authorizing Meetings by Teleconference of Legislative Bodies of
North Marin Water District
Resolution

ACTION ITEMS
8.

Approve: Local Water Supply Enhancement Study Final Report - Acceptance
INFORMATION ITEMS

9.

TAC Meeting – June 6, 2022

10.

NBWRA Meeting – June 27, 2022

11.

NBWA Meeting – July 1, 2022

12.

MISCELLANEOUS
Disbursements – Dated June 30, 2022
Disbursements – Dated July 7, 2022
Disbursements – Dated July 14, 2022
MONTHLY PROGRESS REPORT w/Customer Service Questionnaire
EPA - National Lakes Assessment 2022: A Fact Sheet for Communities
NBWA One Water Initiative – Land Use and Water Infrastructure Virtual Workshop
Summary – June 2, 2022
Approved FY 2022-23 Budget
News Articles:
Marin IJ – Smart’ meters proliferate
Marin IJ – Progress iffy on state’s water use despite arid era – DROUGHT
Marin IJ – Inflation biting into new projects – INFRASTRUCTURE
Marin IJ – Grand jury report rips water supply planning – Main Municipal blamed for 2021
drought emergency
Point Reyes Light – Marin details raft of housing programs
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Est.
Time

Item

Subject

Marin IJ – Editorial – State pulls plug on ability to fight housing
Marin IJ – Diving deep: New water sources are on the table
Point Reyes Light – Crop values battered by drought
Marin IJ- Editorial – Grand jury put tight focus on water district
Point Reyes Light – Seats open on local boards
Point Reyes Light – New restroom, parking lot planned for Point Reyes
Marin IJ – Drought-driven deep cuts in water affect thousands of farms
Marin IJ – Californians miss targets for saving water again
Novato Advance – Alarm bells: COVID returns at higher levels -NEW SUB VARIANTS
DEFEAT VACCINE
Eureka Times – PG&E plans to decommission Potter Valley Project
Capitol Weekly – Desalination: Should California use the ocean to quench its thirst?
Social Media Posts:
NMWD Web and Social Media Report – June 2022
8:30 p.m.

13.

ADJOURNMENT

All times are approximate and for reference only.
The Board of Directors may consider an item at a different time than set forth herein.

Item
DRAFT
NORTH MARIN WATER DISTRICT
MINUTES OF REGULAR MEETING
OF THE BOARD OF DIRECTORS
June 21 ,2022

1

2
3

4
5
6

CALL TO ORDER

7

President Petterle announced that due to the Coronavirus outbreak and pursuant to the

8

Brown Act as modified by Assembly Bill 361, this was a virtual meeting. President Petterle called

I
10

the regular meeting of the Board of Directors of North Marin Water District to order at 6:OO p.m.
and the agenda was accepted as presented. President Petterle added that there was not a public

11

location for participating in this meeting, but any interested members of the public could participate

12

remotely by utilizing the video or phone conference dial-in method using information printed on

13

15

the agenda. President Petterle announced that in the event of technical difficulties during the
meeting, the District Secretary will adjourn the meeting and the remainder of the agenda will be
rescheduled for a future special meeting which shall be open to the public and noticed pursuant

16

to the Brown Act.

14

17

President Petterle welcomed the public to participate in the remote meeting and asked

18

that they mute themselves, except during open time and while making comments on the agenda

19

20

items. President Petterle noted that due to the virtual nature of the meeting he will request a roll
call of the Directors. A roll call was done, those in remote attendance established a quorum.

21

Participating remotely were Directors Jack Baker, Rick Fraites, Jim Grossi, Michael Joly and

22

Stephen Petterle.

23

President Petterle announced that all public attendees will be invited to speak and will

24

need to use the raised hand icon in Zoom or dial "g to be called upon.

25
26

Mr. Williams performed a roll call of staff, participating remotely were Tony Williams
(General Manager), Terrie Kehoe (District Secretary), Julie Blue (Auditor-Controller), Eric Miller

27

(Assistant General Manager/Chief Engineer), Pete Castellucci (lnterim Construction/Maintenance

28

Superintendent), Robert Clark (Operations/Maintenance Superintendent), Pablo Ramudo (Water

29
30

Quality Supervisor) and Ryan Grisso (Water Conservation Coordinator). Also participating
remotely was lT consultant Clay Smedshammer (Core Utilities).

31

President Petterle requested that for those joining the virtual meeting from the public to

32

identify themselves. Participating remotely was Littie Nash.

33

MINUTES

34
35

On motion of Director Joly seconded by Director Baker, the Board approved the minutes
from the June 7, 2022 Regular Board Meeting by the following vote:
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36

AYES: Director Baker, Fraites, Grossi, Joly and Petterle

37

NOES: None

38

ABSïA|N: None

39

ABSENT: None

40

GENERAL MA

Mr. Williams announced that he was happy to have Eric Miller

41

42

GER'S REPORT

as

the new Assistant

General Manager/Chief Engineer, noting it was his first week at NMWD.

43

Mr. Williams updated the Board on the Local Water Supply and Enhancement Study

44

(LWSES). He stated that the report is complete, staff are per-forming some evaluations of Stafford

45

backfeeding and will include that analysis in the final report. Mr. Williams stated that he will bring

46

the final repod to the Board in July for acceptance.

47

Mr. Williams apprised the Board that staff had a pre-construction meeting on June 21't

48

with D. L. Falk, the contractor for the Administration and Laboratory Upgrade. He noted that he

49

expected to start onsite work on July 5th and the District has one last referral on the building

50

permit. Mr. Williams reported that staff will be moving out of the office on June 23'd and

51

will be operating out of the Wood Hollow office as of June

24th and

27th.

52

President Petterle asked if the Directors had any questions or comments.

53

Director Joly asked if there was an estimated date as to when construction will begin on

54

the renovation project. Mr. Williams replied that there will be preliminary prep work the week of

55

July

56

5th

and baring any complications the demolition should start a week or two after that.
President Petterle asked if there were any comments or questions from the public and

57

there was no response.

58

OPEN TIME

59
60

President Petterle asked if anyone from the public would like to speak and there was no
response.

61

62

63

President Petterle asked if any Directors or staff wished to bring up an item not on the
agenda and the following were discussed.

64

Mr. Clark updated the Board on a recent fire that occurred the previous Thursday night by

65

the Armaroli Tank site. Mr. Clark reported that upon inspection he found out that the Novato Fire

66

Protection District (NFPD), had multiple trucks on site, three of which were on top of the tank. He

67

added that traffic loads on the tank is limited to 8,000 pounds, and even though there were multiple
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68

69
70
71

signs posted, the NFPD was unaware of the weight limit. Mr. Clark stated that he has been in
contact with the Fire Marshal and there will be some training to avoid this issue in the future.
Additionally, Mr. Clark noted that upon inspection there did not appear to be any damage.
President Petterle asked if there were any comments or questions from the Directors.

73

Director Joly asked if NFPD notified the District about the fire. Mr. Clark replied that he
became aware of the fire through a community chat that was forwarded on to him. He added that

74

he later spoke with the Fire Marshal.

72

75

Director Joly asked Mr. Castellucci if he had an update on the leak he reported at the June

76
77

meeting. Mr. Castellucci replied that the leak was repaired that morning, the NMWD
subcontractor also repaired the sidewalk and the homeowner submitted a claim to get her

7B

landscape repaired.

79

MONTH LY PROG RESS REPO RT

80

The Monthly Progress Report for May was reviewed. Mr. Williams reported on key areas
such as water production, local and regional lake/reservoir capacity, COVID-1g financial impact,

8l
82
83

84
85

86
87

7th

delinquent bill impacts, customer complaints and service orders. He also recognized the
Consumer Services Department for doing a great job to decrease the number of delinquent bills.
Mr. Williams noted an anomaly that occurred from the SCWA billing is being reviewed by
District and SCWA staff. He also reported that under Water Bill Delinquency lmpacts, this May
had the lowest amount since COVID and was partially due to the shutoff policy being reinstated.
Additionally, under Summary of Complaints & Service Orders, there was an increase of service

89

orders, because there was one less Field Service Representative a year ago, and also due to
AMI reporting and the drought, consumers are more aware of their water use which resulted in

90

better reporting. Mr. Williams reminded the Board he will move this report to Miscellaneous in

91

July.

B8

92
93

94
95

96
97
9B

Ms. Blue summarized the Monthly Report of lnvestments for \liay

2022 She noted that

the interest rates are coming back up, which will help build up the District's portfolio.
President Petterle asked if there were any comments or questions from the Directors.
Director Joly noted that the lake levels in the Monthly Progress Reporl was different than
what was on the SCWA website, Mr. Williams replied that it is because there was a 16-day
difference between the time data was compiled for the May report and today. Director Joly asked
about reporting the category in acre feet. Mr. Williams replied that he was reporting in million

100

gallons, in order to be consistent with Stafford levels. Director Joly stated that Lake Sonoma is
now in better shape than it was at this time in 2021. Mr. Williams replied that it has to do with the

101

control of releases into the lake.

99
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102

Director Petterle commented on the leaks reported, stating that the District will often times

103

notify the consumer of leaks which is different from leaks on the District side. Mr. Williams noted

104
105

people are getting leak notices through the AMI system, confirming that this is different than
District leaks on the main lines.

106

Director Joly thanked the Administration group for doing a good job on the bill reductions.

107

108

President Petterle asked if anyone from the public would like to speak and there was no
response.

109

CONSENT CALENDAR

110

On the motion of Director Fraites, and seconded by Director Joly the Board approved the
following items on the consent calendar by the following vote:

111
112

AYES: Director Baker, Fraites, Grossi, Joly and petterle

113

NOES: None

114

ABSTAIN' None

115

ABSENT: None

BY

116

RE-AUTHORIZING MEETINGS

117

NORTH MARIN WATER

118

The Board approved Re-Authorizing Meetings by Teleconference of Legislative Bodies of
North Marin Water District. Resolution 22-20 will extend the continuation of teleconference

119

TELECONFERENCE

OF LËGISLATIVE BODIES

121

meetings effective June 21 , 2022 through July 21, 2022 pursuant to Brown Act provisions.
ACTION CALENDAR

122

CONSULTING SERVICES AGREEMENT WITH PES ENVIRONMENTAL

120

OF

123

Mr. Williams informed that the Board that PES did a Hazardous Building Materials Survey

124

125

for the Administration and Lab Building Project. He reported that building materials containing
asbestos will need to be monitored upon removal. Mr. Williams noted that an amendment of the

126

contract is now needed for the project. monitoring.

127

President Petterle asked if there were any comments or questions from the Directors and
there was no response.

128
129
130

President Petterle asked if anyone from the public would like to speak and there was no
response.

131

On the motion of Director Baker, and seconded by Director Joly the Board authorized the

132

General Manger to amend the Consulting Services Agreement with PES Environmental in the
amount of $25,000 by the following vote:

133

134

AYES: Director Baker, Fraites, Grossi, Joly and petterle

'135

NOES: None
NMWD Draft Minutes
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136

ABSTAIN: None

137

ABSENT: None

A

138

141

GALLINAS VALLEY SANITATION DISTRICT AND NORTH MARIN WATER DISTRICT
Mr. Williams updated the Board on the revisions for the lnter-Agency Agreement for
Recycled Water between Las Gallinas Valley Sanitation District (LGVSD) and North Marin Water

142

District. He noted that the revised agreement contains revisions with the primary intent of

143

145

clarifying how the Recycled Water Capital Replacement and Expansion Fund is funded and how
the funds are divided between the two agencies. Mr. Williams added that the agreement was
reviewed by legal counsel and noted that the lnter-Agency Agreement with Novato Sanitary

146

District will also come back to the Board at a later date.

139

140

144

147

President Petterle asked if there were any comments or questions from the Directors.

148

Director Joly stated he did not fully understand what the agreement revision was all about.

149

Mr. Williams replied that originally the agreement established any excess revenue generated from

150

the sale of recycled water would be shared among both agencies to replace infrastructure on
either side in need of repair. He noted that the revised language separates the fund into two

151

152
153

154
155
156
157

158
159
160
161

162
163

164
165

separate accounts, so when one agency has a need to expand or do a repair they can pull from
their own fund. Director Joly asked if legal counsel looked at the agreement and Mr. Williams

confirmed. Mr. Williams also noted that he discussed the agreement with Ms. Blue and she is
aware of the reporling requirements. Director Petterle asked about the rebuilding of the LGVSD
facility since LGVSD sells recycled water to both NMWD and MMWD. Mr. Williams replied that
the facility is owned by LGVSD and they sell recycled water to both agencies. Mr. Ramudo stated
that the one LGVSD treatment plant serves both systems (NMWD and MMWD) and a previous
separate MMWD-owned facility no longer operates.
President Petterle asked if anyone from the public would like to speak and there was no
response.

On the motion of Director Joly, and seconded by Director Fraites the Board authorized
Revision 2 (dated June 2022) to the lnter Agency Agreement between Las Gallinas Valley
sanitary District and North Marin water District by the following vote:
AYES: Director Baker, Fraites, Grossi, Joly and petterle

166

NOES: None

167

ABSTAIN: None

168

ABSENT: None

169

INFORMATION ITEMS
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170

2022 DROUGHT UPDATE AND DISTRICT RESPONSE

171

172

Mr. Williams. Gave an update on the drought and reviewed the District responses, which
included a request to form an Ad Hoc Drought Committee. Additionally, Mr. Grisso gave an

173

update on Administrate fine limits.

174

175

Mr. Williams stated that the value in forming an Ad Hoc Drought Committee will be that it
will allow two Board members to work offline with staff. He added that a similar committee was

176

used for the West Marin Rate Study and the process was very effective. Mr. Williams noted that

177

179

if the Board is interested in forming this committee no formal action is needed, other than to
identify the members for the committee. He apprised the Board that key staff, which included Mr.
Grisso and himself, would be part of this committee for up to a year, until at which time the

180

committee would be dissolved.

181

President Petterle asked if there were any comments or questions from the Directors and
if there was a consensus to form an Ad Hoc committee for drought response. Director Grossi

178

182
183

184
185
186
187

188

stated that he thought it was a good idea, it would be a more efficient approach and would allow
for a better consensus with staff. Directors Fraites and Director Joly both agreed the committee
would be useful. Director Baker stated that he thought Director Grossi would be a good asset to
have on the committee. Director Petterle stated that he is highly interested in being parl of this
committee as he has had many years of conservation and drought experience. Director petterle
asked if any other Board members were interested. Directors Petterle and Grossi were then

190

identified as the new Ad Hoc Drought Committee members. Mr. Williams stated that in mid-July
he will schedule a meeting via zoom, and he looks forward to doing a deeper dive into drought

191

related issues.

192

Mr. Grisso reported that after additional discussion with legal counsel the g1,O0O fine was
the highest enforceable legal limit based on the water code. Director Fraites asked if it could be

189

193

194
195
196
197
198
199

200
201

$1,000 the first time and then a higher rate for a repeat offender. Director Joly stated that the
trouble is with public perception is that consumers are asked to conserve in a drought, and then
they see someone filling their pool. Director Joly added that we should not allow this to occur at
all, someone with more money should not have the right to flagrant use. Director petterle stated

that $'1,000 is a lot of money to some, but not to everybody. He stated that we should stand as
leaders, but not as an agency that penalized people. Director Petterle asked if we could install
flow restrictors and charge them an excess tier rate for the water used. Director Petterle added

202

that the District's AMI system allows access to see how much water is used on a daily basis which
is helpful to track an abundance of use. He added that he would also like to continue to advocate

203

that the billing be monthly rather than bimonthly at it is currently. Director Petterle noted that most
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204
205
206
207

208

other bills are monthly and now that the meters are read remotely it should not be a problem to
consider changing the billing schedule. Director Petterle stated that people often have no concept
of water use, and suggested allowing the filling of pools only in winter or early spring and work
with the City of Novato to enforce this. Mr. Grisso noted that there is not a large volume of
customers that this may apply to, and suggested staff can circle back to the Board to discuss

211

fufther refinements and reasonable actions to take if needed. He added that the new Ad Hoc
Drought committee can also have father discussion on this as well.
President Petterle asked if anyone from the public would like to speak and there was no

212

response.

213

FY 2021/2 THIRD QUARTER PROGRESS REPORT WATER QUALITY
Mr. Ramudo repofted on the third quarter FY 2021-22 progress report for Water euality.
He updated the Board on the Novato, Point Reyes and Novato Recycled Systems. He reported

209
210

214

215
216
217

218

that both Novato and Point Reyes Station met the primary and secondary water quality goals.
Mr. Ramudo apprised that the Board that Stafford Lake continues to have blue green algae

220

issues. He noted that algae was non-detectable in the drinking water and the concern is with
recreational exposure. He added that staff also continues to monitor and follow the state's
advisory program, noting blue green alae is increasing with climate change and will likely never

221

go away.

222

Mr. Ramudo stated that in West Marin there was still concern with salinity intrusion in the
Coast Guard wells. He added that the water use demand was down the last three months and

219

223
224
225

Gallagher Well No. 1 continues to be a stable supply of good water. Mr. Ramudo reported that
Gallagher Well No. 2. is underway and he hopes to have all the permitting documentation within

226

a month after completion.

227
228
229

President Petterle asked if there were any comments or questions from the Directors.
Director Joly asked other than dogs, how does the algae toxins impact recreational use.

230

Mr. Ramudo noted that swimming is not allowed in the lake but noted that if the toxins get high
enough it is possible toxins could become present in the fish, adding this is monitored weekly in

231

order to change the advisory if needed.

232

Director Fraites stated that he has been reading about forever chemicals that are present
all over the world and that they don't break down. He asked if NMWD was in danger of these

233
234

235
236
237

chemicals. Mr. Ramudo replied that Forever chemicals are industrial man-made chemicals that
once they make their way into the environment they do not go away. He added that they can be
found in plants, animals, the ground and surface water. Mr. Ramudo stated that staff had done
some monitoring and had no detections in Stafford Lake, most likely since our water supply has
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239

no industrial influence. He added that the EPA is working on future regulations and he should
have more information on this in the next two years as it is an emerging concern, Mr. Williams

240

noted that Mr. Ramudo is on the AWWA Water Quality Committee and working on this very issue.

241

242

Mr. Ramudo added that currently forever chemicals are not a problem in our water sources,
however if there are more action level goes from the state he will bring it back to the Board.

243

Director Fraites thought it was fantastic that Mr. Ramudo is taking part of the committee.

244
245

President Petterle asked if anyone from the public would like to speak and there was no
response.

246

MISCELLANEOUS

238

247

248
249
250
251
252

The Board received the following miscellaneous items: Disbursements
2022, Disbursements

-

-

Dated June g,

Dated June 16,2022, Point Reyes Light

- NMWD Public Hearing Notice
- West Marin Water Service Area, Point Reyes Light - NMWD Public Hearing Notice - Oceana
Marin Sewer Service, Marin lJ - NMWD Public Hearing Notice - Novato and FY22l23 lnsurance
Renewal.

Ïhe

Board received the following news articles: Marin lJ

254

- Novato set to overhaul service
fees - SEPT. I START; Marin lJ - System delivers modest rain to parched region BAY AREA;
Marin lJ - Lawmakers weigh buying out farmers to save water * STATE LEGISLATURE;

255

Mendocino County Public Broadcasting

256

Mendo County Water News

257

Marin lJ

258

ignores drought

259

Late-2021 rains were big boost for salmon

260

water waste must be curbed; Novato Advance

261

Marin lJ

262

- Agricultural water waste must be curbed.

253

263
264

265
266
267

268
269
274
271

-

-

-

Requested variance would result in drastic curtailments;

PG&E Requests Variance from FERC for Lake Pillsbury Diversions;

Editorial -Smart meters a key tool for conservation; Marin lJ

-

URBAN AREAS; Marin lJ

- Opinion -

-

-

California water use

Spread of virus still up, but flat; Marin lJ

- WEST MARIN; Marin lJ -

Editorial

Drought stalks Marin once again

-

-

Biologists:

- Agricultural
Marin County;

MMWD incumbents address water supply question and Marin lJ

-

Opinion

President Petterle asked if there were any comments or questions from the Directors.
Director Joly stated that the article on PG&E and the Potter Valley Project (PVP) caught
his eye. Mr. Williams stated that it was a dynamic story, adding he and the attorney have access

to FERC who is working with PG&E on the surrender of the license, noting the focus is on the
documents to see what it means. Mr. Williams stated he will have a call next week about pVp
with FERC to discuss the documents submitted and the variance requested. He noted that there
is pushback from the stakeholders to be sure they do the right thing. Director Joly asked if the
variance will affect our Russian River water. Mr. Williams replied that it will affect what is diverted
to Lake Mendocino. Director Joly asked if they are doing the diversion now, and Mr. Williams
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272

replied that, not until FERC approval. Director Joly stated that it is important to stay on top of it.

273

President Petterle asked if anyone from the public would like to speak and there was no
response.

274
275
276

President Petterle reminded the Board that the next NMWD Board of Directors meeting
will be on June 28,2022. He noted that since there were three meetings in June, the first meeting

277

in July will be skipped.

278

ADJOURNMENT

279

President Petterle adjourned the meeting at7..14 p.m.

280

Submitted by

281
282

283
284
285

Theresa Kehoe
District Secretary
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Item #2
DRAFT
NORTH MARIN WATER DISTRICT
MINUTES OF REGULAR MEETING
OF THE BOARD OF DIRECTORS
June 28,2022

1

2
J

4
5

6

CALL TO ORDER
President Petterle announced that due to the Coronavirus outbreak and pursuant to the

7

I
I

the regular meeting of the Board of Directors of North Marin Water District to order at 6:00 p.m.

10

and the agenda was accepted as presented. President Petterle added that there was not a public

11

location for participating in this meeting, but any interested members of the public could participate

12

remotely by utilizing the video or phone conference dial-in method using information printed on

13

the agenda. President Petterle announced that in the event of technical difficulties during the

14

meeting, the District Secretary will adjourn the meeting and the remainder of the agenda will be

15

rescheduled for a future special meeting which shall be open to the public and noticed pursuant

l6

to the Brown Act.

Brown Act as modified by Assembly Bill 361, this was a virtual meeting. President Petterle called

17

President Petterle welcomed the public to pafticipate in the remote meeting and asked

18

that they mute themselves, except during open time and while making comments on the agenda

19

items. President Petterle noted that due to the virtual nature of the meeting he will request a roll

20

call of the Directors. A roll call was done, those in remote attendance established a quorum.

21

Participating remotely were Directors Jack Baker, Rick Fraites, Michael Joly and Stephen

22

Petterle. Director Grossi was absent.

23
24

President Petterle announced that all public attendees will be invited to speak and will
need to use the raised hand icon in Zoom or dial *9 to be called upon.

25

Mr. Williams performed a roll call of staff, participating remotely were, Tony Williams

26

(General Manager), Eric Miller (AGM/Chief Engineer), Julie Blue (Auditor-Controller), Terrie

27
28

Kehoe (District Secretary, Roberl Clark (Operations/Maintenance Superintendent), Pablo
Ramudo (Water Quality Supervisor), and Pete Castellucci (lnterim Construction/Maintenance

29

Superintendent). Also participating remotely were Carl Nelson (Legal Counsel) and lT consultant

30

Clay Smedshammer (Core Utilities).

31

President Petterle requested that for those joining the virtual meeting from the public to

32

identify themselves. Parlicipating remotely were Emily Larsen, Gloria Larsen, Becca McGiven,

33

Mr. Gborchar (as shown on Zoom).

34

G

EN ERAL MAN AGER'S REPORT
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Mr. Williams updated the Board on the move to the newtemporary office at 100 Wood

35

300. He reported that staff are still working out logistical issues before

36

Hollow Road, Suite

37

opening to the public, therefore at this time the public can be seen by appointment only.

38
39

Mr. Williams reminded the Board that the next NMWD Board of Directors Meeting will be
on July 19th.

President Petterle asked if there were any questions or comments from the Board and

40
41

there were none.

42

OPEN TIME

43

President Petterle asked if anyone from the public wished to bring up an item not on the

44

agenda and there was no response.

45

STAF F/ D I RECTO RS RE PO RTS

46

President Petterle asked if Directors or staff wished to bring up an item not on the agenda.

47

Director Baker stated that he received a letter from a customer about problems he had

48

sending a letter and he asked if anyone else knew of the letter. Mr. Williams stated that he

49

acknowledged the receipt of the letter and emailed the individual. Director Baker stated that he

50

has done business with the individual when he worked at the County of Marin, and wanted to be

51

sure his letter was received and staff made outreach.

52

PUBLIC HEARING/APPROVE CONSIDER PROPOSED NOVATO SERVICE AREA WATER

53

RATE

54

'NCREÁSE
President Petterle opened the public hearing at 6:07 p.m.

55

Ms. Blue asked the Board to consider the proposed 6% increase for the Novato service

56

area effective July 1,2022. She noted that all the customers were sent a hearing notice on May

57

13,2022 and it was published in the Marin lJ on June 14th. Additionally, she reminded the Board

5B

that the proposed increase is structured as a 60/o rate increase to both the commodity rate and

59

60

the bimonthly service charge rate for Novato Water and Recycled Water customers. Ms. Blue
reported protests must be 5jo/o+1 of the total customers, and as of June 20th there were seven

61

official protests, no emails, and eight phone calls with generalquestions. She reminded the Board

62

that this increase was established when the Board accepted the 2020 Rate Study as well as the

63
64

FY 22-23 financial plan. Additionally, the Board approved the Drought Surcharge Review on
March 15, 2022 in which the surcharge is an added percentage per 1,000 gallons for all water

65

used during a Board declared Stage 2 or higher water shortage.
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67

Mr. Williams shared his PowerPoint presentation and went through the history of the
recent 2020 rate study, drought surcharge review and the factors leading up to the rate increase

68

of

66

60/o

this year.

69

President Petterle asked the Board if they had any questions or comments.

70

Director Joly stated that he appreciated the PowerPoint presentation as it was very helpful.

71

He noted that he did not remember seeing the $300M replacement value for all water

72

infrastructure assets and Mr. Williams replied thatthe amount is shown in the 2018 Master plan
(Novato Service Area), He added that the Master Plan will be updated in the coming fiscal year

73

75

to see if this replacement value will change. Director Joly noted that cost difference between
treating our local supply and purchasing water from SCWA, and Mr. Williams replied that it is an

76

economy of scale. He noted that there is the cost of chemicals, operations and power from PG&E

77

to run the treatment plant, which is much different than the cost of water from SCWA.

74

78

President Petterle asked if there were any questions or comments from the public.

79
80

Emily Larsen asked several questions and concerns including whether the District labor
force was union or non-union, and that her fixed charges were exceeding consumption charges

81

because of reduced usage. Ms. Larsen also asked if Novato Fire Protection District (NFPD),

82

could help with the cost of the piping and hydrants and also noted that she saw large areas being

83

watered in Sonoma County. She stated that she sees people watering in the middle of the day
which is not productive. Mr. Williams thanked Ms. Larsen for saving water as it is very important

84
85
86
87
88
B9

90
91

92
93
94
95
96
97
98

during this time of drought. He stated that NMWD's employees are not union, but have an
employee association. Mr. Williams added that the cost of living increase does not impact the
rate increase and it is the general cost to pay staff. He noted that the NFPD has the burden of
painting and keeping the hydrants functional; but NMWD performs the testing and responds if
someone hits a hydrant. Director Joly thanked Ms. Larsen for her questions and for saving water.
He also asked when the next labor contract negotiations will take place. Director Joly noted that

the Directors will also pay the increase in rates as they are also water customers in Novato. He
added that NMWD does not charge fire districts to use water to fight fires, noting the last big fire
in Point Reyes was paid by the rate payers as their public duty. Ms. Blue stated that NMWD's
MOU will expire in September of 2023, adding the cost of living adjustment is based on Cpl.
Director Petterle also thanked Ms. Larsen for her participation, noting it is always nice when the
public attends. He added that he knows it is a burden to look at the agenda or review the minutes,
however many of these questions have been discussed throughout the year. Director Petterle
welcomed Ms. Larsen's participation in the future.
NMWD Draft

Minutes

3 of

I

June2B,2O22

99
100
101

102
103

104

Mr. Gborchar asked how much the District is spending on consulting, including the rate
studies and wondered why staff are not doing this work themselves. He noted that this was the
third rate increase in two years and the District needs to starl managing their budget and stop

using the rate payers as their ATM machine. Mr. Williams replied that no consultants were
participating in tonight's hearing and he does not recall the amount paid for the Rate Studies. Mr.

105

Gborchar stated he was familiar with cost of consultants as he worked at a Fortune 100 company,
and suggested the District should hire more people. Director Petterle stated that Mr. Gborchar

106

comments have been noted.

107

President Petterle thanked the public for their comments and the hearing was closed at
6:29 p.m. He asked the Board if there was any further discussion.

108
109

110
111
112

113
114
115

Director Joly stated that the average billing increase wiil be $4.s0 per month, which
includes the drought surcharge. Ms. Blue responded that the $4.50 does not include the drought
surcharge, which will beS%. Director Joly pointed out that there is a rate calculator on the NMWD
website, that can calculate for each customer how much they will pay with the rate increase. He

added that the Board hates to raise rates especially during the time people are cutting back on
water use.

117

On motion of Director Joly, seconded by Director Baker the Board approved Resolution
No.22-21 amending Regulation 54 pertaining to Water Rates and Charges to reflect a 6% global
revenue increase for customers in the Novato service area, effective July 1,2022 by the following

118

vote:

116

119

AYES: Director Baker, Fraites, Joly and petterle

120

NOES: None

121

ABSTAIN: None

122

ABSENT: Director Grossi

123

PUBLIC HEARING /APPROVË: PROPOSED WEST MARIN WAreR RAre

124

President Petterle declared the public hearing for the West Marin Water Rate increase
opened at 6:33 p.m.

125
126
127

ntCnfASf

President Petterle opened the public hearing at 6:07 a.m.

128

Ms. Blue asked the Board to consider the proposed 6% increase effective July 1 ,2022.
She noted that all the customers were sent a hearing notice on May 13,2022 and it was published

129

in the Point Reyes Light on June gth. Additionally, she reminded the Board that the proposed
NMWD Draft
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130

increase is structured as a 6% rate increase to both the commodity rate and the bimonthly service

131

132

charge rate for West Marin Water customers. Ms. Blue reporled protests must be 5O%+1of the
total customers, and as of June 20th the District received no official protests against the proposed

133

increase. There were no emails as of June

134

rate increase. She reminded the Board this increase was established when the Board accepted

135

the 2021 Rate Study as well as the FY 22-23 financial plan. Additionally, the Board approved the

136

Drought Surcharge Review on March 15,2022 in which the surcharge as an added percentage
per 1,000 gallons for all water used during a Board declared Stage 2 or higher drought.

137

20th and one

callwith general questions regarding the

139

Mr. Williams shared his PowerPoint presentation and went through the history of the
recent 2021 Rate Study, drought surcharge review and the factors leading up to the rate increase

140

of 6% this year.

138

141

President Petterle asked the Board if they had any questions or comments.

142

Director Joly commended Mr. Williams for a good presentation and asked if Gallagher

143

Well No. 2 was on target for completion and when it can be expected to be fully operational. Mr.

144

Williams replied that there was a three day well test that started June 28th by the well driller. Mr.

145

Ramudo negotiated a favorable testing program that was accepted by the State Division of
Drinking Water which requires thirty days of water quality testing and evaluation. ln the meantime,

146
147

148

the District's construction crew will work to finish the well mound, complete the pipeline to the well
head and install the pump. Mr, Ramudo reported that he expects the well will be in production by

150

early to mid-August. He stated that this will depend on the Division of Drinking Water's timely
review of the application and granting the permit.

151

President Petterle opened up the hearing to the public for questions and comments and

149

152

there was no response.

153

President Petterle closed the hearing at 6:43 p.m.

154

On motion of Director Fraites, seconded by Director Joly the Board approved Resolution

155
156

No.22-22 amending Regulation 54 pertaining to Water Rates and Charges to reflect a 6% global
revenue increase for customers in the West Marin service area, effective July 1, 2022 by the

157

following vote:

158

AYES: Director Baker, Fraites, Joly and Petterle

159

NOES: None

160

ABSTAIN: None
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161

162
163

164
165
166
167

ABSENT: Director Grossi
D'TEII II^
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President Petterle declared the public hearing for the Oceana Marin Sewer Rate increase
opened at 6:44 p.m.
Ms. Blue announced the ordinance in front of the Board is for the Oceana Marin proposed
5o/o rate increase that will be put on the Marin county property Tax Bills.

169

Ms. Blue continued the discussion noting there are 235 customers in Oceana Marin. She
reporled the District complied with the Prop. 218 notification procedures by mailing individual

170

letters on May 13,2022 and the Public Hearing notice was also published in the Point Reyes Light

171

172

newspaper. Ms. Blue stated that this increase will provide $14,000 in revenue, and there were
no official protests received. Ms. Blue added that the need for the increase was reviewed by the

173

Board during the financial plan and budget review. Additionally, Ms. Blue stated that when looking

174

at the 2022 Coastal Area Sewer Cost Comparison, Oceana Marin was the highest among the six

175

surveyed. she noted that however, oceana Marin is a unique small system.

168

176

Mr. Williams informed the Board that the treatment and storage ponds rehab project cost

177

will be $1.2M and there is a 9700,000 award from FEMA to offset the cost. Director Joly

178

commended staff for a getting such a large grant from FEMA.

179

President Petterle asked if anyone from the public had any questions or comment and
there was no response.

180
181

182
183

President Petterle declared the public hearing closed at 6:48 p.m.

On motion of Director Baker, seconded by Director Joly the Board approved Ordinance
43 electing to have the Oceana Marin sewer charges be collected on the tax roll of the County of

185

Marin and approved Resolution No. 22-23 amending Regulation 1Og, effective July 1,2O2Z,to
increase the Oceana Marin Sewer Service Rate to $1,296 per dwelling unit per year by the

186

following vote:

184

187

AYES: Director Baker, Fraites, Joly and Petterle

188

NOES: None

189

ABSTAIN: None

190

ABSENT: Director Grossi
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191

CONSENT ITEMS

192

On the motion of Director Fraites, and seconded by Director Baker the Board approved
the following items on the consent calendar by the following vote:

193

194

AYES: Director Baker, Fraites, Joly and Petterle

195

NOES: None

196

ABSTAIN: None

197

ABSENT: Director Grossi

198

ANNUAL WATER QUALITY REPORT - NOVATO

199

200

The Board approved the text for the annual Water Quality Report for Novato. The Safe
Drinking Water Act requires water suppliers to publish and distribute a report of water quality

201

information to its customers annually.

202

ANNUAL WATER QUALITY REPORT

203

-

POINT REYES AREA

The Board approved the text for the annual Water Quality Report for the Point Reyes area.
Safe Drinking Water Act requires water suppliers to publish and distribute a report of water

204

Ïhe

205

quality information to its customers annually.

206

AMENDMENT 1 TO UTILITY AGREEMENT BETWEEN THE STATE OF CALIFORNIA AND
NORTH MARIN WATER DISTRICT FOR CALTRANS' MSN 82

207
208

The Board authorized the General Manger to execute the First Amendment to Utility

209

Agreement No. 1779.5 between the State of California and Norlh Marin WaterDistrictforthe MSN
82 Caltrans project with a $110,000 cost share reimbursement. This amendment to the Utility

210

213

Agreement is for an additional Caltrans cost share amount of $110,000 that will allow the District
to invoice Caltrans for related expenses incurred by NMWD. These expenses include design
review, field inspection, construction support and additional easement reviews incurred during the

214

project, including the closeout process over the last several years.

215

ACTION ITEMS

216

NOVATO AND WEST MARIN SERVICE AREAS FY 22/23 BIJDGETS
Ms. Blue provided a presentation on the Fiscal Year 22123 budget review for the Novato
and West Marin service areas. She apprised that the Board on key assumptions; consolidated

211

212

217

218

221

budget, capital improvement projects, the equipment budget, studies and special projects,
outstanding debt and a Novato water summary. Ms. Blue stated that key assumptions included
water sales; rate increases, Stafford Treatment Plant water production, SCWA cost to purchase

222

water and personnel costs. She reviewed the budget sources (revenue and reserves) and budget

223

uses (expenditures). Ms. Blue provided a list of two-year Capital lmprovement Projects, an
equipment budget, a breakdown of studies and special projects. Additionally, she reported on

219
220

224
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226

the District's total outstanding debt as of June 30, 2022. Ms. Blue provided a Novato Water
Financial Forecast Chart that provided estimates through FY 2026127. Lastly, she reviewed the

227

budget and rate hearing schedule.

225

228

President Petterle asked if any Directors had any questions or comments.

229

Director Joly thanked Ms. Blue for the wonderfully detailed report. He asked if the reserve

230

tap next year is at7% and if that was inline or higher than normal. Ms. Blue replied that last year

231

is was lower at around 4%, noting it depends on the capital plan and funding provided any given

232

year. Director Joly stated that the grant money is very meaningful to the budget, and thanked

233

staff again for their good work.

234
235

President Petterle asked if anyone from the public had any questions or comments and
there was no response.

236
237

On the motion of Director Baker, and seconded by Director Joly the Board approved the

Novato and West Marin service areas FY 22123 Budgets by the following vote:

238

AYES. Director Baker, Fraites, Joly and Petterle

239

NOES: None

240

ABSTAIN: None

241

ABSENT: Director Grossi

242

MISCELLANEOUS

243
244
245

246
247

The Board received the following miscellaneous item: Disbursements
2022.

President Petterle asked if the Directors had any questions or comment and there was
no response.

President Petterle asked if there were any questions or comments from the public and

248

there was no response

249

ADJOURNMENT

250

- Dated June 23,

President Petterle adjourned the meeting at 7:00 p.m.

251

Submitted by

252

253
254
255

ïheresa Kehoe
District Secretary
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Item #6
NORTH frIARIN
WAT¡R DISTRICT

MEMORANDUM

To:

Board of

Directors

/r
From: Eric Miller, Assistant GM / Chief fruin."rfþ
Re: Contract Amendment for Consulting Serviões - Scott Foster Engineering

J

uly 1g, 2022

R:\NON JOB No ISSUES\Consultants\Scott Fostêr Eng¡neer¡ng\BOD Memos_Agmt\Scott Foster Eng Contract Amenã 1 BOD Memo 7-22.doc

RECOMMENDED

FINANCIAL

AGTION:

IMPACT:

Authorize General Manager to amend the Consulting Services
Agreement with Scott Foster Engineering, lnc.
910,000 (no budget augmentation necessary)

Backqround

At the June 22, 2021 meeting, the Board authorized a new Consulting Services
Agreement between the District and Scott Foster Engineering, lnc. (SFE) for specialized
hydraulic pressure surge analysis services. A cost breakdown for the $20,000 contract by task
is summarized as follows:

Starting Contract Amount
Projects (expended to date)
Kastania & lgnacio Pump Station Pressure Surge Analysis

Remaining Balance on Contract

$20,000
<$19,380>
$620

Expenditures

SFE expenditures currently total 91g,3B0 leaving a balance of $620 on the contract.
Although the contract amount has not been completely expended, the level of effo¡t required to
develop the system's computer model for the surge analysis has been greater than what was
anticipated during the scoping process. District staff also anticipates that additional surge
analysis is still required to further explore impacts to the Novato distribution system. For this
reason, a contract amendment is needed in the amount of $10,000, resulting in a new contract
total of $30,000.
RECOMMENDATION

That the Board authorize the General Manager to amend the Consulting Services
Agreement with scott Foster Engineering, lnc. in the amount of 910,000.

Approved øV eM
Date

,&?
zz

Memo re Board of Directors Meetings by Teleconference

July 19,2022
Page 2 of 3

December 15,2021, the State reinstated a universal masking requirement for all individuals while
indoors to help combat the surge in COVID-19 cases due to the Omicron variant. On December 30,
2021, Marin County Health and Human Services issued new guidance changing the local rules on
masking to align with the State mandate. On February 7,2022, the State issued a new health order,

effective February 16,2022, which limits indoor masking requirements to specified indoor settings
and unvaccinated individuals. However, both the State and Marin County Health and Human
Services continue to recommend wearing masks while indoors. CDC, OSHA, and Ca|/OSHA
continue to recommend mask wearing and physical distancing of at least six feet while indoors

to protect against transmission of COVID-19. Therefore, the current circumstances support

a

determination by the Board that meeting in person would continue to present imminent risks to the
health and safety of attendees.

On October 5,2O21, the Board adopted Resolution 21-22, thereby finding a proclaimed

state of emergency, that local officials continue to recommend physical distancing, and that
meeting in person would present imminent risks to the health or safety of attendees; and
authorizing meetings by teleconference of legislative bodies of North Marin Water District from
October 5,2021through November 4,2021 pursuant to Brown Act provisions.
On November2,2021, November 16,2021, DecemberT, December21,2021,January 18,
2022, February 15,2022, March 15,2022,4pri1s,2022, May3, zo22, May1z,2o2z,Junez,2022
and June 21 ,2022 the Board adopted Resolution s 21-26, -27 , -28, -3o,22-01, -04, -os, -06, -12, 15, -17, -20 respectively, thereby finding a proclaimed state of emergency, that local officials
continue to recommend physical distancing, and that meeting in person would present imminent

risks to the health or safety of attendees; and re-authorizing meetings by teleconference of
legislative bodies of North Marin Water District for 30 days pursuant to the Brown Act provisions.
lf adopted, Resolution No. 22-XX will allow the Board to continue to meet virtually for another

30 days, after which the Board will need to reconsider its findings and confirm the need to hold
virtual meetings. This reconsideration and confirmation will need to occur every thirty days until the
Board determines it is safe to meet in person.
RECOMMEN

ED ACTION:

Adopt Resolution No. 22-XX: "Resolution Finding Proclaimed State of Emergency, That
Local Officials Continue to Recommend Physical Distancing, and that Meeting in Person Would

Memo re Board of Directors Meetings by Teleconference
July 19,2O22
Page 3 of 3

Present lmminent Risks to the Health or Safety of Attendees; and Re-Authorizing Meetings by
Teleconference of Legislative Bodies of North Marin Water District from July 19,2022 through

August 18,2022 Pursuant to Brown Act Provisions".

RESOLUTION NO. 22.XX
RESOLUTION OF THE BOARD OF DIRECTORS OF NORTH MARIN
WATER DISTRICT
FINDING PROCLAIMED STATE OF EMERGENCY, THAT LOCAL
OFFICIALS
CONTINUE TO RECOMMEND PHYSICAL DISTANCING, AND THAT
MEETING IN
PERSON WOULD PRESENT IMMINENT RISKS TO THE HEALTH
OR SAFETY OF
ATTENDEES; AND RE.AUTHORIZING MEETINGS BY TELECONFERENCE
OF
LEGISLATIVE BODIES OF NORTH MARIN WATER DISTRICT FROM
JULY 19,2022
THROUGH AUGUST 18,2022 PURSUANT TO BROWN ACT PROVISIONS

WHEREAS, all meetings of the legislative bodies of the North Marin
Water District
(District") are open and public, as requìred by the Ralph M. Brown
Act (,,Brown Rcti'),
Government Code Section 54950, ef seg, and any member of the public
may observe,

attend, and participate in the business of such legislãtive bodies; and

WHEREAS, on March 4,2020, Governor Newsom declared a State of
Emergency as
a result of the rapid spread of the novel coronavirus disease 201g ('COVID-1g,,);
and
WHEREAS, on March 10, 2020, the Board of Supervisors of the
County of Marin
ratified proclamations of health and localemergency due to covlD-1g;
and
WHEREAS, on March 16, 2020, the City Council of the City of Novato
ratified and
confirmed a proclamation of local emergency oue to coVlD-19;
WHEREAS, on March 17,2020, in response to the COVID-1g pandemic,
Governor
Newsom issued Executive order N-29-20 suspending certain provisions
of the Brown Act in
order to allow local legislative bodies to conduct mee"tings telephonically
or by other means,
after which District staff implemented virtual meetings fãr all meetinli'oi
legislative bodies
within the District; and
WHEREAS, on June 11,2021, Governor Newsom issued Executive
order N-0g-21,
which terminated the provisions of Executive Order N-29-20 that allows
local legislative bodies
to conduct meetings telephonically or by other means effective September
à0, 2021; and
WHEREAS, on September 16, 2021, Governor Newsom signed Assembly
Bill 361
(2021) ("AB 361"), which amended the Brown Act to allow local
tegisiative bodies to continue
to conduct meetings by teleconference under specified condition"s and pursuant
to special
rules on notice, attendance, and other matters, and
WHEREAS, AB 361 took full effect on Octobe r 1 , 2021, and makes provisions
under
Government Code section 5a953(e) for remote teleconferencing participation
in meetings
by members of a legislalive body, without compliance with the re!uirerunt,
of Government
Code section 54953(bX3), subject to the existence of certain conditions;
and
WHEREAS, a required condition is that a state of emergency is declared
by the
Governor pursuant to Government Code section 862s, pto"Ëiring the
existence of
conditions of disaster or of extreme peril to the safety of persons
within the
state caused by conditions as described in Governruni Code section"niprop"rty
g55g; and
1

WHEREAS, it is further required that state or local officials
have imposed or, local
officials have recommended, measures to promote social
distancing, or, tt," legislative body
must find that meeting in person would present imminent risks
to-the i-realth and safety of
attendees; and
WHEREAS, on october 5,2021, the Board of Directors previously
adopted Resolution
No' 21-22, finding that the requisite conditions exist for the legislative
bodies of North Marin
Water District ("District") to conduct remote teleconference
meetings
paragraph (3) of subdivision (b) of section 54953;
and

without compliance with

WHEREAS, on November 2, 2021, the Board of Directors previously
adopted
Resolution No' 21,-26, reaffirming tlre finding tnai ìne requisite
conditions exist for the
legislative bodies of North Marin water Districito continue
to conduct remote teleconference

meetings without compliance with paragraph (3) of subdivision (b)
of section 54g53; and

WHEREAS, on November 16, 2021, the Board of Directors previously
adopted
Resolution No' 21:?l,reaffirming the finding that ihe requisite
conditions exist for thJ
legislative bodies of North Marin water Districfto continue
to conduct remote

teleconference
meetings without compliance with paragraph (3) of subdivision
(b) of section 549s3; and

WHEREAS, on December 7, 2021, the Board of Directors previously
adopted
Resolution No' 21:?9, reaffirming the finding that ìhe requisite
conditions exist for the
legislative bodies of North Marin water Districito continue
to conduct remote teleconference

meetings without compliance with paragraph (3) of subdivision
(b) of section 54gs3; and

WHEREAS, on December 21, 2021, the Board of Directors
previously adopted
Resolution No' 21:?g,reaffirming the_finding Ûraiine requisite
conditions exist for the
legislative bodies of North Marin water Districito continue
to conduct remote teleconference

meetings without compliance with paragraph (3) of subdivision
(b) of section b4gb3; and

WHEREAS, on January 18, 2022, the Board of Directors previously
adopted
Resolution No' 22-01,.reaffirmlng the_finding Ûràt iÀe requisite
conditions exist for the
legislative bodies of North Marin water Districito continue
to conduct remote teleconference

meetings without compliance with paragraph (3) of subdivision
(b) of section 54953; and

WHEREAS,
February
^on reaffirmiñg15, 2022, the Board of Directors previously adopted
Resolution No' 22:0.1,
the_finding that the requisite conditions exist for the
legislative bodies of North Marin water District-to continue
to conduct remote

teleconference
meetings without compliance with paragraph (3) of subdivision
(b) of section 54g53; and

WHEREAS, on March 15,2022, the Board of Directors previously
adopted Resolution
No' 22-05, reaffirming the finding that the requisite
exist for the legislative bodies of
North Marin water District to cãntinue to conduct"onJit¡on,
r"råiå t"t;;;;;;r;n'cã meetings without
compliance with paragraph (3) of subdivision (b) of section
54gs3; and
WHEREAS, on April 5,2022, the Board of Directors previously
adopted Resolution No.
the
finding
that
the
requisite
conditions
exist
??-06,.reaffirming
for the Ëgislative bodies of
North Marin Water District tò continue to conduct remote
teleconference"meetings without
compliance with paragraph (3) of subdivision (b) of section
54953; and

2

WHEREAS, on May 3,2022, the Board of Directors previously
adopted Resolution No.
22-12' reaffirming the finding that the requisite .onãition" exist
for the legislative bodies of
North Marin water District tó continue to conduct remote
teleconference meetings without
compliance with paragraph (3) of subdivision (b) of ,u.tion
s4gs3; and
WHEREAS, on May 17, 2022, the Board of Directors previously
adopted Resolution
No' 22-15, reaffirming the finding that the requisite .ondition,
exist for thä bgislative bodies of
North Marin water District to cãntinue to conduct iemote
teleconference
meetings without
compliance with paragraph (3) of subdivision (b) of ,".tion
s4gs3; and
WHEREAS, on June 7, 2022, the Board of Directors previously
adopted Resolution
No' 22-17, reaffirming the finding that the requisite conditions
exist for thä bgislative bodies of
North Marin water District to cãntinue to conduct remote
teleconference
- - meetings without
compliance with paragraph (3) of subdivision (b) of section
s4gs3; and
WHEREAS, on June 21, 2022, the Board of Directors previously
adopted Resolution
No' 22-20, reaffirming the finding that the requisite conditions
exist for thå legislative bodies of
North Marin water District to cãntinue to conduct remote
teleconference meetings without
compliance with paragraph (3) of subdivision (b) of ,".tion
s4g53;
and

WHEREAS' as a condition of extending the use of the provisions
found in section
54953 (e), the Board of Directors must recônsider the
circumstances of the state of
emergency that exists in the District, and the Board
of Directors nas Ooné so; ano
WHEREAS, emergency condition-s continue to persist
in the District, specifically, the
state
Emergency for the state of california declared by
Governor
Newsom as a result of
^of
the COVID-19
pandemic remains in effect; and
WHEREAS, the Centers for Disease Control and prevention
(,,CDC) recommends
physical distancing of at least six feet from
unvaccinated individuals wnito indoors; and
WHEREAS, "Protecting Workers: Guidance

preventing

on Mitigating and
the Spread
of coVlD-19 i"
promulgated
by the occupational Safety and Health
Jl|..workplace,"
Administration ("osHA') under the uniteã states Department
of Labor, provides that
"[m]aintaining physical

distancing at the workplacà ror unvaccinated and
at-risk workers is an
important control to limit the sfiread of covlD-1g"
and recommends tÁat employers train
employees about the airborne nature of covlD-1g
and importance of exercising multiple
layers of safety measrlres, including physical distancing,
and that employers implement
"physical distancing in all communa-l work
areas toi unvaccinated and otherwise at-risk
workers," including physical distarrcing from members
of the public, àrã ;L"y way to protect
such workers"; and

WHEREAS, Title 8, Section 3205, subdivision (cXsXD)
of the Catifornia Code of
Regulations, promulgated by the Division_of occupational
safety and Health of the california
Department of lndustrial Reiations ("cal/os.HA'), iuqrr"r
employers to provide instruction to
employees on using a combination of "phyíical' ãistancing,
face coverings, increased
ventilation indoors, and respiratory protection" tó decrease
the spread of coVlD-1g; and
WHEREAS, the Board of Directors recognizes the recommendations
by state and
local officials to use physicaldistancing as a layerãf protection
against covlD-1g and desires
-)

to continue to provide a safe workplace. for its employees
and a safe environment for the open
and public meetings of the District;s regisrative noå,eé;
ano

WHEREAS, due to the continued threat of CoVID-19,
the District continues to
implement multiple layers of protection against Covlo-rg,
including physical distancing, for
the safety of employees and members of t-he public;
and

WHEREAS,

while the District believes District work-related activities
may be
conducted safely in person through imposition or
vaiious safety prãiã.orr, Board meetings
continue to present a unique chaienge'due to their
being open to the public generally, with
limited space in the boaidroom,
no_ ability ió ver¡ri vaccination'rt"t*
or to provide
contact tracing for potentially exposed
"n¡ individuaiattendees; and
WHEREAS, the Board of Directors hereby finds that
the presence of covlD-1g and
the increase of cases due to the omicron variaÁt n", .rrr"d,
and will continu" to
conditions of concern. t9
safety of certain p"rconr within the District, including
""rr"l
lhe
older
and
immunocompromised individuals ihat are tit<ety
to
be beyond tne coìirol of the services,
personnel, equipment, and facilitie.s of the DLtrict,
andi therefore, càntinues to present
imminent risks to the health or safety of attenãåel, incluoing
r"r'b"Ã of the public and
District employees, should meetings of the District's
legislati-ve bodies te held in person;
and

WHEREAS,
consequence of the local emergency persisting,
3t find
the Board
-a
Directors does hereby
that ihe legislative ooJÈs of North Marin water District of
shall
continue to conduct their meetings withóut .orpriuncã
with paragraph (3) of subdivision (b)
of Government code section 5¿953, as authorized
by subdivision (e) of section 54gs3, and
that such legislative bodies shall continue to
with the requirements to provide the
"orpiíin paragraph
to the meetings as prescrioeá
(2) or subdivision (e) of
3:3J,:ri'Täå:t"ï
WHEREAS, the District will continue to conduct
meetings for all meetings of
legislative bodies within the District virtualty (i"
ìhr;;éh the use of Zoom, or simitar virtuat
meeting provider) and/or telephonically, in ionrormancä
with requirements under the Brown
Act.
THEREFORE, BE lT RESOLVED by the Board
Water District as follows:

1'
2'

of

Directors of the North Marin

The above recitals are true and correct and hereby
incorporated into this Resolution.
ln compliance with the special teleconference rules of section
54953 of the
Government code, as established oy nssembly Bill
361 (2021), the Board of
Directors hereby makes the following finOingi:

a'

The Board of Directors has considered the circumstances
of the state of
emergency; and

b'

The states of emergency,
by the Governor, continue to impact
:: d.eclared
directly the ability of the District's
legistative bodies, as well as staff and
members of the public, to safely meet in person;
4

c'
d'

The cDC' and callosHA continue to
recommer.d physical distancing of at
least six feet to protect against transmission
óiòovto_t9;
and

Meeting in person would continue to present
imminent risks to the health and
safety of members of the public, r"rn"o
;i
and District emptoyees due to the contiÀuãJ ih" District,s legislative bodies,
pì"run"" and threat of coVlD-

3.

The District's legistative bodies may
continue to meet remotely from July g,
1
2022
through August 18, 2022 in
with the special teleconferenie rules of
section 54953 of the Governmentöode,
"otpii"nce,, urunlJty
Assembry Bi, 361 (2021),
in order to protect the health and
safety of the public.

4

The Board of Directors will review these
findings and the need to conduct meetings
by teleconference within tn¡rtv (sij
Jays or adoption of this resorution.

I hereby certify that the foregoing is a true
and complete copy of a resolution duly
and
regularly adopted by the Board of
Directors of NoRTH MARIN WATER
DlsïRlcr at a regular
meeting of said Board herd on the 19th
day of Jury 2022by the forowing vote:
AYES:
NOES:
ABSENT:

ABSTAINED

tj\gm\bod m¡sc 2022\resolutton
meetings by telecon fercnce
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Theresa Kehoe, Secretary
North Marin Water District

.1g.22 fínat.doc
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Item #8
NORTH MARIN
WATEN DISTRICT

MEMORANDUM

Directors

To:

Board of

From:

Tony Williams, General Manage

Subject.

Date: July 19,2022
r

r&J

LocalWater Supply Enhancement Study Final Report
R:\Folders by Job No\4000 jobs\4057 Local Water Enhanæmênt Study\BOD memos\BOD Memo Accêpt LWSES Report.docx

RECOMMENDED AGTION:

That the Board Accept the Final Local Water Supply
Enhancement Study Report

FINANCIAL IMPAGT:

$286,333

SCWA Regional Study

The Regional Water Supply Resiliency Study (Resiliency Study) led by Sonoma County Water
Agency (SCWA) seeks to identify the key factors impacting regional water supply resiliency and

identify promising opportunities for SCWA and its retail contractors, including the District, to
improve regional resilience. The Resiliency Study includes the development of a Decision Support

Model (DSM) to evaluate various risks to water supply including wildfire, earthquakes, flooding,
and drought. Due to the extreme drought that has been present since 2O2Q in the Russian River
watershed, the Project Team (SCWA, Water Contractors and Jacobs) accelerated a portion of
the Resiliency Study to prioritize the resiliency assessment for the drought risk scenarios. Various
presentations during the development of the drought resiliency portion of the Resiliency Study,

currently known as the 2021-2022 Drought Resiliency Analysis Technical Memorandum
(Technical Memo), are summarized below:

.
.
.
.
.
.

November 1, 2021WAC|TAC meeting
November 16, 2021 Presentation to District BOD
December 6, 2021 TAC meeting
February 7,2022 WAC TAC meeting

February 15, 2Q22Presentation to District BOD
May 2,2022 WAC/TAC meeting: Final Technical Memo

The Technical Memo (Attachment 1) provides Drought Management Options for
drought risk scenarios in four main categories: 1) lncrease Supply,2) Reduce Demand,3)
lmprove Operations, and 4) Modify Policy and Regulations. Using available historical hydrology
data (1910-2017) as well as current storage conditions for Lake Pillsbury, Lake Mendocino, Lake
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Sonoma, and MMWD reservoirs, the hydrology of water year 1976-1977 period represents the
most severe two-year extended drought scenario. Therefore, the various Drought Management
Options were evaluated using the current 2020-2021 drought followed by the future period of
2022-2026 represented by the dry hydrological sequence of 1976-1980. Based on this analysis,
the several near-term drought resiliency options were developed. These actions and the current
status of their implementation regionally and District-specific are summarized in the table below:

ional Near-Term Dro

ht Man
ment
s¡',r'. '
Maximize Delivery of Natural Flows in the
Russian River (RR)
Kastania Pump Station Rehabilitation

ns

,ReS i fie-n cy: Qþ'1¡

lncrease Groundwater Production (SCWA)1

Regulatory Flexibility (through TUCPs)

Water Conservation and Water Use Efficiency

NMWD purchased available RR water to
backfeed Stafford Lake in 2021-22
MMWD completed construction in January
2022, NMWD and MMWD working closely on
operations; consistent operations throughout
June 2022.
SCWA's Santa Rosa Plain Drought Resiliency
Project includes 3 wells (Todd Rd, Sebastopol
Rd and Occidental Rd); Todd Rd well went
online in October 2021.
1.4 MGD available now, additional 4.1 MGD
by year end
ïUCO issued in December 2021and again on
June 17, 2022 lowering minimum instream
flows for RR. Resulting 20% allocation
reduction to water contractors

NMWD Ord No.

41

in

place with 20%

mandatorV reductions
Table Footnote:
1. Tech Memo also identified increased groundwater production for other SCWA water contractors with wells

The Technical Memo also evaluated other longterm Drought Management Options
including regional groundwater banking, aquifer storage and recovery (ASR), flood managed
aquifer recharge (FloodMAR), expanding recycled water, water transfers and interconnections

with Bay Area Water Agencies, ocean desalination and brackish groundwater desalting, and
expanded water conservation and water use efficiency.

NMWD Local Supolv Studv
Staff released a Request for Proposal (RFP) document for a study to evaluate a list of
potential water supply alternatives and associated evaluation criteria on July 28, 2021 for the
NMWD Local Water Supply Enhancement Study (Local Supply Study) with the intent to be a
companion study to the Resiliency Study. The Local Supply Study focuses on the Novato Water
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System only. ln September 2021, after a comprehensive review and evaluation of the consultant
proposals received, the Board approved an agreement for the work with West Yost. The pr¡mary
goal of the studywas to identify potential local supplies that could provide at least 1,OOO acre-feet

(AF) and potentially as much as 2,000 AF of water supply. The evaluation of the following
alternative water supplies was performed.

.
.
.
.
.
.
.

Aquifer storage recovery (ASR) in the "Novato Valley Basin" aquifer
Recycled water system expansion

lndirect Potable Reuse (lPR) water use options
lmprove Stafford Treatment Plant Process Water Recapture Efficiency
Capture and Conveyance of Stormwater into Stafford Lake from nearby watersheds
lncreasing Stafford Lake water storage capacity
Desalination using brackish groundwater or bay water supplies

The Board held a PublicWorkshop on January 25,2022 and the District's consultant
West Yost provided a detailed overview of the water supply alternatives listed above. ln addition,
the proposed evaluation criteria were presented: a) Water Supply Yield and Reliability; b) Cost;
c) Operational lmpacts; d) Regulations and Permitting; e) Public and lnstitutional Considerations;
and f) "other" considerations. The Board held another Public Workshop on April 26,2022 to review

the evaluations of the various supply alternatives. The draft Local Supply Study report was posted
on the District's website in mid-April 2022 ahead of the April Workshop.

Several water supply alternatives have been deemed not feasible on a local level
based on the evaluation criteria established. However, these alternatives are potentially more
promising under a regional approach and partnership with other agencies. The following table
summarizes the infeasible alternatives for the District to pursue alone.

lnfeasible Local Water Su
Supply Alternative

Alternatives for the District

Aquifer Storage and Recovery (ASR)

lndirect Potable Reuse (lPR)

u

on

ASR in the Novato Valley Basin (the

local

groundwater basin) is very limited based on the
aquifer characteristics and other factors with an
estimated yield of only 50-100 AF.
lPR, which has two associated storage options,
groundwater recharge or sudace water storage, is
also very limited. This determination is based on the
conditions within the Novato Valley Basin described
above and the limited capacity of Stafford Lake and
the distance to existing wastewater treatment
facilities (NSD or LGVSD).
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lnfeasible Local Water Su
Alternatives for the District
Sqpply:Altêinative,, ,,I ,i'' .::,,'.... -, '-',', ,.''
Desalination

Desalination was evaluated under the Tech Memo;
was previously evaluated by Marin Municipal Water

District (MMWD); and

is

currently being

re-

evaluated by MMWD. Desalination is expensive,
has specific siting requirements for discharge of
brine reject water, and would not be prudent for the
District to pursue alone.
Expansion of the District's recycled water system, was another alternative carefully
evaluated in the Local Supply Study. This alternative is not currently recommended due to the
high cost of new pipelines relative to the volume of potable water offset ($1S.tM capital cost for

an offset of 63 AFY). However, new development that occurs adjacent to or near the District's
existing recycled water distribution system is being considered for recycled water use and staff

will continue to explore other opportunities for recycled water expansion, including offsetting or
reducing the overall cost.

ïhe draft Local Supply Study report was revised after input received at the April

26,

2022\Norkshop and an extended public comment period that ended on May 6,2022. The Final
Report is being presented to the Board for acceptance. Based on Board input, the Executive
Summary of the report provides water volumes expressed in both million gallons as well as acrefeet. A new graphic is also included depicting the volume represented by an acre-foot using a

football field as a visual representation. ln addition, a similar graphic has been added to the
District's website: to help explain the commonly used volume unit of an acre-foot when describing

water

su

pply and ove ra I dem a nd. https ://n mwd. com/wh at-is-an-acre-foqtl.
I

The Final Report (Attachment 2) identifies three alternatives that scored high using the
established evaluation criteria, including overall cost and weighted qualitative scoring.

Potential Local Water Su

Alternatives for the District
Estirnátêd Qapitál.Go-st, .,Alnq.á!,,Yie.td
:

lmprove Stafford Treatment Plant Efficiency
(process water recapture - pretreatment
modifications, raw water intake modifications
lncrease Stafford Lake Storage Capacity Spillway Notch Slide Gate
Divert Captured Stormwater into Lake Stafford

$70,000 - $2,700,000

$944,000

$2,460,000 - $1 3,640,000

20-70p.F
(7 * 23MG)
726 AF
(237 MG)
245-788 AF
(80 - 257 MG)

,
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Stafford Lake Backfeeding

The Stafford Dam Spillway Notch SIide Gate alternative, if implemented, could

be

effective in increasing Lake Stafford capacity by either direct rainfall runoff, in a wet year; or by
backfeeding the lake with purchased Russian River water in a dry year. Backfeeding of Stafford
Lake during dry year periods dates back

to 1976.1977 drought and has been executed

more

recently in 1988, 1989, 1991, 2009, 2014,2018,2021, and earlier this year. lncluded in the
Appendix of the Local Supply Study report is a technical memorandum that evaluated the
backfeeding operations under various scenarios. Staff felt this analysis was an important
supplemental effort to include in the Local Supply Study and took advantage of recent hydraulic
modeling efforts under the District on-call agreement with Kennedy-Jenks. The primary purpose
of this evaluation was to identify any system improvements (distribution lines, pump stations, STp,

etc.) that could improve the backfeeding operation either in conjunction with or independent of a
supply enhancement project. The preliminary results of this analysis in provided in a draft
technical memorandum dated July B, 2022 which includes potential long{erm improvements to
the distribution system and the San Marin Pump Station. Staff are reviewing the proposed

improvements provided

in the technical memo in

conjunction with other future capital

improvements.
Public Outreach

Staff have performed significant public outreach efforts to date related to the Local
Supply Study, including advertisement for the public workshops held in January and April of this
year. A summary of outreach activities is provided below:

.
.
"
.
.
.

New Water Supplies "News Story" - September 16 2021
New water supplies second website "News story" - september 30,2021:

Fall 2021\Naterline Newsletter (Novato) - October 2021.
Marin lJ Op-Ed (Marin Voice) - October 1,2021
New Water Supplies Webpage: Originally posted November 2021

Marin lJ "Did You Know" Water Supply Advertisement Campaign.

o

Weekly ads (6 total) placed from November 2021through January 2022

c-r 7th advertising the January 21th workshop.

.

Social Media "Did You Know" campaign"

o
o

7 similar to the Marin lJ ads but customized for Facebook, lnstagram and Twitter.
Ran concurrently (weekly) with the lJ ads from November to January

LWSES Report BOD Memo
July 19,2022
Page 6 of 6

o
o
.
.
.

Versions published both before and after the workshop.
Link to the power point presentation from the January 25th workshop provided

Marin lJ article (Will Houston) - January 30,2022
Marin lJ Workshop Advertisement April 22,2022

New Water Supplies Webpage: Updated before (advertising) and after (recapping) the
April2022 Workshop

.

New Water Supplies Third Website "News Story"

o
.

- April 2022.

Versions published before (advertising) and after (recapping) the April workshop

Social Media Posts Advertising the April 2022 Workshop

o

Two social media posts in April, both boosted for deeper reach and resonated for
the entire month of April leading up to the workshop.

.

Novato Spring 2022Waterline Article on the Water Supply Enhancement Studies

Capital lmprove ment Proiects

The recently approved District Budget for FY2022-2023 includes two

Capital

lmprovement Projects related to the Local Supply Study as well as two items in the Special
Study/Special Project as summarized in the table below. The intent of these projects is to further
develop the scope and impacts of the potential supply improvements related to the treatment
plant and the dam spillway alternatives discussed in the Local Supply Study. Depending on the

outcome

of these efforts, future design and

construction projects

will be planned

and

implemented.

FY2022-23 CIP Enhancementsl
Project Name
Project #
1.6610.23
1.6610.24
4XXX

Water Supply Enhancements - STP Modifications
Water Supplv Enhancements - Dam
Stafford Dam Master Plan
Drouqht Continqency Plan (NBWRA)

FY23 Budget
$50,000
$50,000
$25,000
$9,000

Table Footnote:
1. CIP projects 1.6610.22,1.661O.xx, and 1.6600.97 ($125,000 total) could also include supply enhancement efforts

A shorl slide presentation providing an overview of the details discussed above will be
presented to the Board at the meeting and is provided as Attachment 3.

RECOMMENDATION
The Board accept the Final Local Water Supply Enhancement Study Report.

Sonoma Water Regional Water Supply Resiliency Study
Accelerated 2021-2022 Drought Resiliency Analysis

FINAL DRAFT
April 27, 2022
Sonoma Water

ATTACHMENT 1
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1.

Introduction

Sonoma Water, in conjunction with its retail customers1, is developing a forward-looking study of the resilience of
the regional water system (Resiliency Study). The Resiliency Study seeks to identify the key factors impacting
regional water supply resiliency, evaluate the current levels of resiliency, develop a decision support framework
model and process, and identify promising opportunities for Sonoma Water and its retail customers to improve
regional resilience in the future.
During the phase of the Resiliency Study focusing on building the Decision Support Model (DSM) and outlining
risk scenarios, the project team decided to pivot the Resiliency Study to temporarily focus on the on-going
drought risks in 2021-2022. This technical memorandum provides an overview of the accelerated drought
analysis that is being conducted to identify future risks associated with on-going dry watershed conditions and
an evaluation of near- and long-term options to improve drought resilience. Substantial improvements and near
real-time modeling updates have occurred since November 2021 to track the changing hydrological conditions.
Early findings on the severity and probability of drought, and the effectives of various resilience options are
provided at this time. It is anticipated that additional findings and recommendations will be provided in the next
revision of this memorandum.

1

Retail customers include City of Santa Rosa, Town of Windsor, Marin Municipal Water District, City of Cotati, City of Sonoma, City of Rohnert Park,
Valley of the Moon Water District, City of Petaluma, and North Marin Water District.
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2.

Current Drought Conditions

The Sonoma and Marin County region is experiencing it third consecutive dry year of historical significance. The
water year (October 1 – September 30) of 2020 ranks as the fifth driest year on record over the last 126 years
for this region. The following 2021 water year (WY) was even drier and ranks as the second driest year on
record. When considering all two-year periods since 1896, only the 1976-1977 water year period represents a
drier condition than the 2020-2021 period. Due to the extreme drought conditions, storage levels in Lake
Mendocino, Lake Sonoma, and Marin Municipal Water District reservoirs all reached record lows in October
2021 (Figure 1). While storms in December of 2021 have improved the storage conditions, the remainder of the
winter and early spring 2022 precipitation has been substantially below normal. The current outlook for
remainder of spring 2022 suggests that precipitation may continue to be below normal.
Reacting to the growing drought conditions, Governor Newsom signed a State of Emergency Proclamation for
Sonoma and Mendocino counties in April 2021. In early 2021, Sonoma Water received approval to reduce water
releases again from Lake Mendocino through a Temporary Urgency Change Order approved by the State Water
Resources Control Board (SWRCB). At the same time, the Sonoma Marin Saving Water Partnership launched
an aggressive public outreach campaign to emphasize the need to save water by highlighting actions customers
can take to reduce water use and improve water use efficiency. This is in addition to the Partnership’s yearround conservation campaign efforts. The Partnership’s current regional water use represents a 37 percent
reduction in water use, well ahead of the State’s required 20 percent reduction in per capita per day water use
by 2020. And in June 2021 the SWRCB issued an order that limited Sonoma Water cumulative diversions from
July 1 through the end of the order (December 10) to 20 percent below 2020 diversions over the same period.
Sonoma Water customers have enacted the appropriate stage of their respective Water Shortage Contingency
Plans. Actions taken by Sonoma Water customers have reduced Russian River diversions by 22.7% during this
period, thus exceeding the 20% reduction mandate.
The water year total precipitation and average annual temperature in Sonoma County for 1896-2021 are shown
in Figure 2 and Figure 3, respectively. Interannual precipitation in the region is highly variable. The wettest year
on record occurred in 1983, while the driest year on record occurred in 1977. The most severe droughts
generally persisted for two years (e.g.,1976-1977 and 2014-2015), while some less severe droughts persisted
for longer than 5 years (e.g., 1986-1992 and 1928-1934). Similar to statewide trends, the region has
experienced a considerable warming trend since at least the 1970s, and the most recent 10 years represent the
warmest in the record. Figure 4 shows the relative anomaly (difference from long-term mean) in annual average
temperature and total precipitation for each year from 1886 through 2021. The wettest years are indicated with
blue dots, while the most significant acute periods are indicated in red. The 1976-1977 drought period is the
most severe in the record, followed by 2020-2021 and 2014-2015 periods. Of significance, is the finding that the
most recent droughts have not only been the result of reduced precipitation but also of a warmer atmosphere.
These exceptional warm and dry periods represent the most significant climatic challenge to water
management. These periods are exemplified by a lower occurrence of spring storms, prolonged summer and
multi-year dry conditions, increased wildfire risks, declining groundwater levels and groundwater contributions to
streamflow, greater challenges in sensitive species management, and changes in watershed vegetation.

4

Figure 1. Lake Sonoma and Lake Mendocino Storage through April 25, 2022.
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Figure 2. Annual Water Year (October 1- September 30) Precipitation in Sonoma County, 1896-2021.

Source: NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published January 2022, retriev ed
on February 4, 2022 from https://www.ncdc.noaa.gov/cag/
Note: Grey line represents 1901-2000 mean; blue line represents trend over 1896-2021. Data represent county average based on station
observations and gridded approach conducted by NOAA.

Figure 3. Annual Water Year (October 1- September 30) Average Temperature in Sonoma County, 1896-2021.

Source: NOAA National Centers for Environmental information, Climate at a Glance: County Time Series, published January 2022, retriev ed
on February 4, 2022 from https://www.ncdc.noaa.gov/cag/

Note: Grey line represents 1901-2000 mean; blue line represents trend over 1896-2021. Data represent county
average based on station observations and gridded approach conducted by NOAA.
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Figure 4. Annual Water Year (October 1- September 30) Average Temperature and Total Precipitation Anomaly in
Sonoma County, 1886-2021.

Note: Yellow and red dots highlight specific extended dry periods (e.g. 1976-1977, 2014-2015, 2020-2021); blue dots highlight
particularly anomalous wet years.
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3.

Decision Support Model

The Sonoma Water Decision Support Model (DSM) serves as a model for evaluating future supply reliability and
resiliency of Sonoma Water's and its retail customer’s regional water supply system. The DSM integrates the
water balance and operations of the Russian River system, Sonoma Water transmission system, and retail
customer systems to assess water supply reliability of the regional supply system to its customers. A simplified
schematic of the DSM representation of the system is shown in Figure 5.
The Upper Russian River system in DSM includes logic based on Sonoma Water's existing HEC-ResSim and
Matlab models. This includes storage and release operations for Pillsbury, Van Arsdale, Mendocino and
Sonoma reservoirs. Rules for releases from these reservoirs include releases for various Russian River
demands, minimum instream flow requirements, flood, and emergency releases. The Potter Valley Project
(PVP) operations included in the model links the Eel River to the Russian River with a minimum instream flow
requirement in the East Fork Russian River and deliveries to the Potter Valley Irrigation District (PVID).
Discretionary flows are not included in the simulations discussed in this report due to these operations currently
not being implemented. Additional Russian River water balance logic include reach depletions for Calpella,
Redwood Valley, Hopland, Cloverdale, Healdsburg, Healdsburg Dry Creek Wells, Dry Creek, Healdsburg Fitch
Mountain Wells, Town of Windsor, Hacienda, and Russian River County Water District. Each of these demands
are input to the model as a daily time series.
The Sonoma Water transmission system includes operations associated with the Mirabel and Wohler Russian
River diversion facilities, Santa Rosa Plain groundwater wells, and transmission system which includes
pipelines, pump stations, storage tanks, and aqueduct turnouts to Sonoma Water’s retail customers. Facility
capacities and operations were derived from Sonoma Water facility guides, review of existing models, and
through meetings with Sonoma Water staff.
Finally, simplified representations of each retail customer system and operations were developed. Jacobs met
with each retail customer engineering and operation staff, reviewed existing water system plans, and developed
the level of detail necessary for the resiliency assessment. For each retail customer, model elements are
included for each water source (aqueduct, local groundwater, recycled water, and local surface water) available
in the service area. For most retail customers, the Sonoma Water deliveries through the aqueduct is the primary
water source. However, for other customers, local surface supplies or groundwater make up a significant portion
of the supplies to meet customer demands. For North Marin Water District (NMWD) and Marin Municipal Water
District (MMWD), elements are included to simulate the operations of Lake Stafford (NMWD) and Soulajule,
Nicasio, Kent and Phoenix (MMWD) reservoirs. For each retail customer, demands consistent with the
projections included in the 2020 Urban Water Management Plan (UWMP) are set as total retail customer
demand. Priorities and maximum delivery of each water source are then set in the model to indicate the water
operation preferences for each retail customer. In general, during dry years recycled water and local
groundwater are delivered at priority to satisfy the demand, followed by local surface water and aqueduct
supplies.
The DSM simulates operations on a daily timestep for the desired period set in the model control. A historical
validation simulation was conducted for the period of 2009-2017. For the validation simulation, model demands
were set equal to actual historical deliveries. The model was then simulated with historical recycled water and
groundwater supplies, historical surface hydrology, and historical reservoir and project operations criteria. Model
simulated storage levels at Lake Mendocino, Lake Sonoma, and Marin reservoirs, simulated Russian River
diversion at Mirabel and Wohler facilities, and delivery of water by source for each retail customer were
compared to historical reported values and to HEC-ResSim simulated storage levels. Review of the initial
simulations led to subsequent improved representations of the PVP, instream flows, and transmission system
capacities and storage operations. Final validation simulations compare very well to storage levels, river
diversions, and delivery to member agencies.
A more complete discussion of the DSM development, validation, and simulations will be included in the full
Resiliency Study report.
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Figure 5. Simplified Schematic of DSM Representation of the Regional Water Supply Systems
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4.

Future Drought Scenarios

As part of the Resiliency Study, the risks to the regional water supply system associated with future droughts is
to be addressed along with opportunities improve the system resiliency in response to these conditions. In
October/November of 2021, the project team was asked to accelerate the development of the DSM in order to
address the immediate drought risk that was growing throughout the summer and fall. The ability to investigate
the risks to the regional water supply system under a range of potential hydrological conditions for 2022 and
beyond was desired. Longer-term drought risks and opportunities to improve resilience to droughts beyond the
near-term will be covered in the final Resiliency Study.
To address the near-term need, the team began preparing the DSM for monthly, near real-time projections of
future conditions using the actual storage conditions and future plausible hydrological conditions for the five-year
period represented by water years 2022-2026. The historical hydrology for the period of record 1910-2017 was
compiled and incorporated into the DSM. Storage conditions for Lake Pillsbury, Lake Mendocino, Lake Sonoma,
and MMWD reservoirs were updated with actual November 1, 2021 storage levels, and subsequently updated
for December 1, 2021 and January 1, 2022 levels. For the purpose of this memorandum, the modeling results
primarily focus on the simulations with January 1, 2022 initial conditions.
The DSM was simulated using 108 traces of hydrology sampled from the historical hydrological period of 19102017. For example, one trace includes hydrology derived from the 5-year hydrological period of 1928-1932,
another derived from the historical period of 1976-1980, and another from 2012-2016. Stochastic simulations
using a technique called the index sequential method allow sampling of all 108 traces while maintaining the
hydrological sequences of the past. In doing so, the probability of low storage and delivery shortage conditions
can be derived from the ensemble of simulations.
The historical hydrology was reviewed and compared to the hydrological sequences found using climate change
projections. Based on early simulations, it was found that the hydrology of the water year 1976-1977 period
represents the most severe two-year extended drought scenario. Droughts of duration longer than two years
have been identified in both the historical record and future projections, but the severity of the 1976-1977 period
make it particularly challenging to water management. Thus, a stress test hydrology scenario was derived that
includes the effects of the current 2020-2021 drought and then assumes that 2022-2026 is represented by the
dry hydrological sequence of 1976-1980. This stress test hydrology is then used for evaluating the resilience of
the regional water supply system and effectiveness of various drought management options.
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5.

Baseline Simulations and Results

Baseline model simulations represent the future in which “no action” is taken to mitigate drought impacts. The
baseline is useful to describe the scale of the drought problem and better understand the timing of risks. This
simulation is also the reference for the subsequent evaluation of water management option effectiveness (e.g.
how much each option reduce the drought water shortage?).
The initial conditions, hydrology, and local water supply and demand assumptions are described below. The
results of both the stochastic simulations and the stress test hydrology simulations are subsequently presented.

5.1

Initial Conditions

Since the storage conditions were evolving rapidly during the course of this analysis, the DSM was updated with
new initial conditions for Lake Pillsbury, Lake Mendocino, Lake Sonoma, and MMWD reservoirs each month
starting with November 1, 2021 storage levels. These were subsequently updated for December 1, 2021 and
January 1, 2022 levels. Table 1 shows the actual storage in Lake Mendocino, Lake Sonoma, and MMWD
reservoirs for these three dates. The storms of December significantly increased the storage conditions in all
reservoirs. For the purpose of this memorandum, the modeling results primarily focus on the simulations with
January 1, 2022 initial conditions.

Table 1. Storage Conditions for Lake Mendocino, Lake Sonoma, and MMWD Reservoirs

Date

Lake Mendocino

Lake Sonoma

MMWD Storage

Nov 1, 2021

17,895 AF

120,152 AF

41,077 AF

Dec 1, 2021

20,882 AF

121,069 AF

45,841 AF

Jan 1, 2022

41,430 AF

146,680 AF

73,176 AF

5.2

Hydrology

Based on early simulations, it was found that the hydrology of the water year 1976-1977 period represents the
most severe two-year extended drought scenario. Thus, a stress test hydrology scenario was derived that
includes the effects of the current 2020-2021 drought and then assumes that 2022-2026 is represented by the
dry hydrological sequence of 1976-1980. This stress test hydrology is then used for evaluating the resilience of
the regional water supply system and effectiveness of various drought management options.

5.3

Water Supply and Demand Assumptions

The primary assumptions for water supply and demands for the future period were derived from published data
sources in the UWMPs. However, during retail customer meetings and correspondence some of the
groundwater well production numbers were revised based on updated information and that the wells are, in
some cases operated seasonally or for only partial days. Table 2 presents the local supplies available to each
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retail customer. Surface water supplies available to North Marin WD and Marin Municipal WD are simulated
dynamically in the DSM and vary depending on hydrology and local reservoir storage condition.

Table 2. Existing Local Supplies Available to Sonoma Water’s Retail Customers

Retail Customer

Groundwater Well
Production (AFY)

Recycled Water (AFY)

Surface Water (AFY)

Town of Windsor

50

396

0

City of Santa Rosa

1157

140

0

Valley of the Moon WD

604

0

0

City of Sonoma

235

0

0

City of Cotati

448

0

0

City of Rohnert Park

2577

1,004

0

City of Petaluma

785

393

0

North Marin WD

0

658

Varies (dynamic)

Marin Municipal WD

0

750

Varies (dynamic)

Table 3 presents the water demands for each retail customer. The demand estimates for 2025 are derived from
the 2020 UWMPs for each customer. No demand reductions are assumed in the baseline simulation.
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Table 3. Retail Customer Existing and Future Water Demands (AFY, 2020 UWMPs)

Retail Customer

2020

2025

Town of Windsor

4,288

4,910

City of Santa Rosa

19,387

21,660

Valley of the Moon
WD

2,236

2,897

City of Sonoma

2,168

2,331

950

1,021

City of Rohnert Park

6,755

6,829

City of Petaluma

8,007

8,705

North Marin WD

8,206

10,084

Marin Municipal WD

27,450

26,726

City of Cotati

Notes:
(1) 2020 Values obtained from actual demands reported on chapter 4 of the 2020 UWMPs
(2) 2025 Values based on projections reported in chapter 7 of the 2020 UWMPs
(3) Excludes demand for environmental stream releases from MMWD reservoirs

5.4

Reservoir Storage Results

Under the stochastic mode of simulation, 108 different outcomes are generated based on sampling of the
historical hydrology. From this ensemble of outcomes, probabilities can be derived to estimate the approximate
likelihood of a certain storage condition occurring. Figures 6, 7, and 8 show the resulting storage probabilities for
Lake Mendocino, Lake Sonoma, and MMWD reservoirs, respectively.
For the purposes of this report, we define critical storage levels as those which will indicate a water delivery
shortage to downstream water uses (Lake Mendocino storage below 20,000 AF, Lake Sonoma storage below
25,000 AF, and MMWD combined reservoir storage below 10,000 AF). The modeling results suggest that the
probability of reaching these critical storage levels is relatively low in all reservoirs but remains a possibility in the
coming year(s). Results indicate a one percent probability of low point storage in 2023, and five percent
probability in 2024, 2025, 2026 in Lake Mendocino; a one percent probability of low storage in 2023 for Lake
Sonoma; and up to five percent probability of low storage in 2025 and 2026 for MMWD reservoirs. It should be
noted that the near-term critical conditions simulated in the DSM are associated with the 1976-1980 hydrologic
sequence (primarily 1976 and 1977). We use this 5-year hydrological period as a stress test and present the
results of this sequence in Figures 9, 10, and 11.
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Figure 6. Projected Lake Mendocino Storage Probabilities Based on Stochastic Simulations
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Figure 7. Projected Lake Sonoma Storage Probabilities Based on Stochastic Simulations
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Figure 8. Projected MMWD Reservoir Storage Probabilities Based on Stochastic Simulations
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Figure 9. Projected Lake Mendocino Storage using Stress Test Hydrology
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Figure 10. Projected Lake Sonoma Storage using Stress Test Hydrology
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Figure 11. Projected MMWD Reservoir Storage using Stress Test Hydrology
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5.5

Shortage Results

The current modeling results suggest the probability of retail customer delivery shortage is also very low. Results
indicate a one percent probability of shortage in 2023 and 2024 under the baseline assumptions. The results for
magnitude of shortage under the stress test hydrology for November, December, and January initial conditions
are shown in Table 4. The December 2021 storms greatly reduced the magnitude of potential shortage from the
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conditions that were projected in November and early December. The most recent update of storage conditions
indicates that shortages will likely not exceed 7,000 AF. This magnitude of potential shortage represents
approximately 7 percent Sonoma Water delivery over the two years in which shortages occur.

Table 4. Projected Delivery Shortage to Retail Customers under Stress Test Hydrology

Initial Storage
Conditions

NO ACTION

Shortage as % of Sonoma
Water Delivery*

Shortage as % of Total
Water Demand*

Projected 5-Year Shortage
Total
Nov 1, 2021

25,600 AF

25%

13%

Dec 1, 2021

23,200 AF

23%

12%

Jan 1, 2022

6,900 AF

7%

4%
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6.

Potential Drought Management Options

As part of this accelerated drought resiliency planning effort, Jacobs met with most retail customers to develop
ideas on the range of drought management options that should be considered in the near- and long-term. These
potential drought management options were organized into 4 major categories that include (1) options that
increase water supply, (2) options that reduced water demand, (3) options that improve operations, and (4)
options that modify policy and regulations. Examples of potential drought management options in each of the
categories are listed below:
1. Increase Supply
•

Increase groundwater production (new or rehabilitated wells)

•

Winter water diversion (from Russian River)

•

Regional groundwater bank

•

Alexander Valley Flood-Managed Aquifer Recharge (FloodMAR)

•

Sonoma Developmental Center water supply

•

Expand recycled water supply

•

Ocean desalination and/or brackish water desalination

•

Water transfers and interconnection with other Bay Area supplies

2. Reduce Demand
•

Water conservation and water use efficiency in municipal, CII, and agricultural sectors

3. Improve Operations
•

Kastania Pump Station improvements

•

Expand surface storage of existing reservoirs

•

Lake Sonoma Forecast Informed Reservoir Operations (FIRO)

•

Increase recycled water storage

•

Improve and integrate regional storage operations

•

Lake Mendocino variable gates and outlet channel improvements

4. Modify Policy and Regulations
•

Regulatory flexibility through Temporary Urgency Change Permits (TUCPs)

•

Change in Russian River hydrologic index for instream flow setting

Table 5 lists each drought management option and a brief description for those that were carried forward and
analyzed in the drought resilience assessment. The table also indicates whether the option should be
considered “near-term” or “long-term” to reflect the speed at which the project could be active and begin delivery
of drought resilience benefits. In general, “near-term” options are expected to begin delivering benefits by 2024,
and “long-term” options could begin delivering benefits beyond 2024.
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Table 5. Potential Drought Management Options Considered in the Analysis

Drought Management
Option

Option Description

NearTerm/
Long-Term

Baseline
Increase Groundwater
Production (Sonoma Water)

Future Baseline without drought management options
Increase/rehabilitate groundwater production wells in the Santa Rosa Plain including Todd Road Well (1.4 mgd)
by December 2021, Sebastopol Road Well (2.1 mgd) by May 2022, and Occidental Road Well (2.0 mgd) by
August 2022.

Increase Groundwater
Production (Retail Customers)

Additional new or rehabilitated well production to be considered for Windsor (0.32 by 2024, 0.97 mgd, six
months operation by 2026), Valley of the Moon (0.5 mgd), City of Sonoma (0.12 mgd by 2024), City of Cotati
(1.25 mgd), City of Petaluma (0.78 mgd by 2022).

Near-term

Winter Water Diversion (with
Kastania PS Improvements)

Excess winter water would be diverted from Russian River collectors and delivered directly to retail customers.
Retail customers would prioritize receiving Sonoma Water supplies during this winter period and preserve (or
augment) local supplies (particularly for MMWD and NMWD) in storage for use in subsequent dry season(s).
This option utilizes existing infrastructure and within current diversion rights. Work toward developing an
annual risk management and operations plan for this operation.

Near-term

Regional Groundwater Bank

This project concept would create and manage groundwater banks in three areas: Santa Rosa Plain, Sonoma
Valley, and Petaluma Valley. Excess winter water would be recharged into available storage in these
groundwater basins, stored, and subsequently extracted for dry year use. Winter water extraction would be
limited to Sonoma Water Russian River rights and diversion infrastructure. New ASR wells would be constructed
for both recharge and extraction. In-lieu recharge with recycled water supply delivery could also be considered.
Assume that up to 1,500 to 5,000 acre-feet of storage could be made available in Santa Rosa Plain, Sonoma
Valley, and Petaluma Valley groundwater basins. Extraction water would be used for either direct delivery in the
overlying service areas (in-lieu) or pumped into the Sonoma Water transmission system for regional delivery.

Long-Term

Near-term
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Drought Management
Option

Option Description

Alexander Valley FloodMAR

This project proposes to capture Russian River peak flows for subsequent diversion onto Alexander Valley
agriculture land for aquifer recharge. Wells on the Jackson Family Wines (JFW) property will pump Russian River
underflows during flood periods into a new pipeline that will convey water to properties throughout Alexander
Valley. Existing on-farm irrigation and frost protection infrastructure will be used to apply water to the land.
Ultimately, the water will infiltrate to groundwater. This project could reduce summer and fall Russian River
depletions and allow for either increased storage or retain more water in the channel for downstream water
supply uses. Sonoma Water recently received $400k from the County of Sonoma to evaluate flood-MAR viability
in Alexander Valley and potentially develop a pilot scale system. Assume water delivery can be applied to 2,000
acres with maximum application/recharge rate of 0.5 feet per day.
SDC’s main potable water system is served by a conventional surface water treatment plant with a design
capacity of 1.8 mgd. Treated water has consistently produced high quality exceeding permit requirements.
Current production for SDC use is less than 0.56 mgd. This project concept would increase the production to
original design capacity and use the additional supply for either recharge in Sonoma Valley groundwater basin
or for direct use in Valley of the Moon or City of Sonoma service areas. Use of existing 2.05 million gallon water
storage tanks would allow for temporary regulatory storage.

Sonoma Developmental
Center Water Supply

Expand Recycled Water
Supply

NearTerm/
Long-Term
Long-Term

Long-Term

Increase delivery and use of recycled water for non-potable purposes. Assume implementation of North Bay
Water Reuse Program Phase 2 Projects which increase contractors' recycled water availability as: NMWD
(Novato Sanitary District, 326 AFY), MMWD (153 AFY), Petaluma (223 AFY). Excludes increases in delivery to
wetlands, agriculture, or for uses not in service area. Assume 10% increase in UWMP recycled water delivery
estimates for all other contractors.
Emergency desalination of 3.6 mgd ocean desalination production (available package plants) in Marin County.
Assume delivery of emergency desalination water would be delivered to MMWD.

Long-Term

Ocean Desalination (high)

Expanded ocean desalination of up to 10 mgd. Assume expanded desalination supply could be delivered to
MMWD and NMWD.

Long-Term

Petaluma Brackish
Groundwater Desalter

Brackish groundwater desalter in lower Petaluma Valley. Assumed at capacity of 3.6 mgd. Assume delivery of
groundwater supply to Petaluma, NMWD, and MMWD.

Long-Term

Ocean Desalination (low)

Long-Term
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Drought Management
Option

Option Description

NearTerm/
Long-Term
Long-Term

Water Transfers and
Interconnection with Bay
Area Water Agencies

Drought year water transfers would be negotiated and purchased from Central Valley water agricultural users
and conveyed through interconnections with Bay Area water agencies (EBMUD or City of Vallejo). Based on
current MMWD reports, assume 8 mgd could reliably be delivered.

Expanded Water
Conservation and Water Use
Efficiency (10%)
Expanded Water
Conservation and Water Use
Efficiency (20%)
Expanded Water
Conservation and Water Use
Efficiency (30%)
Expanded Water
Conservation and Water Use
Efficiency (high + RR)

Expand programs for water conservation in municipal and CII sectors. Assume a 10 percent reduction in total
water use from 2020 UWMP demands could be achieved in each of these sectors. Reductions limited to ensure
that health and safety demands are always satisfied.
Expand programs for water conservation in municipal and CII sectors. Assume a 20 percent reduction in total
water use from 2020 UWMP demands could be achieved in each of these sectors. Reductions limited to ensure
that health and safety demands are always satisfied.
Expand programs for water conservation in municipal and CII sectors. Assume a 30 percent reduction in total
water use from 2020 UWMP demands could be achieved in each of these sectors. Reductions limited to ensure
that health and safety demands are always satisfied.
Expand programs for water conservation in agricultural, municipal, and CII sectors. Assume a 30 percent
reduction in total water use could be achieved in these sectors. This action includes a 30 percent reduction in
Russian River on-river depletions in addition to a 30 percent reduction to the in the municipal and CII sectors.

Near-term

Kastania Pump Station
Improvements

MMWD proposes to rehabilitate and operate the Kastania Pump Station to address the emergency drought
conditions. Minor modifications include refurbishment and operation of one of the existing pump sets,
installation of approximately 100 linear feet of 30-inch yard piping and a 6-foot by 8-foot flowmeter vault and
resurfacing of existing driveway. The modifications would increase the operable capacity to deliver aqueduct
water to MMWD by about 6.5 mgd. Improvements could be completed by the early 2022.

Near-term

Expand Surface Storage

Long-Term

Lake Sonoma Forecast
Informed Reservoir
Operations (low)

Capacity and rule curve changes to reflect increase in water conservation pool storage due to Lake Stafford
Adjustable Weir. Increases in storage capacity at Lake Stafford of 700 AF.
The process for viability assessment at Lake Sonoma is in process. This option is relatively small deviation that
includes a 9,500 AF increase in storage in the conservation pool during October 1 through February 28 and
19,000 AF increase during March 1 through September 30.

Lake Sonoma Forecast
Informed Reservoir
Operations (high)

The process for viability assessment at Lake Sonoma is in process. This option involves a larger deviation that
includes a 19,000 AF increase in storage in the conservation pool during October 1 through February 28 and
38,000 AF increase during March 1 through September 30.

Nearterm/
Long-term

Near-term

Near-term

Near-term

Nearterm/
Long-term
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Drought Management
Option

Option Description

Regulatory Flexibility through
TUCPs

Reduce minimum instream flow requirements in the Russian River to approximately 50-70 cfs consistent with
actions taken in 2021 due to drought conditions.

NearTerm/
Long-Term
Near-term
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Several near-term drought resiliency options were either in progress or were believed to be implementable in a
relative short time. These options, listed below, were combined into a near-term package and simulated to test
the ability of these measures to address the immediate drought risks.
▪

Maximize delivery of natural flows from Russian River system

▪

Kastania Pump Station rehabilitation

▪

Increase groundwater production (Sonoma Water)

▪

Increase groundwater production (Retail Customers)

▪

Regulatory flexibility through TUCPs

▪

Water conservation and water use efficiency (Retail Customers and diverters)

Near-term package simulations were conducted with a variable 10, 20, and 30 percent retail customer
conservation as compared to 2020 UWMP demands to test the sensitivity. Figures 12, 13, and 14 show the
resulting simulated storage conditions for Lake Mendocino, Lake Sonoma, and MMWD reservoirs.
For all reservoirs, the “near-term” package of options provides sufficient capability to address the critically low
storage conditions. For Lake Mendocino, the “regulatory flexibility through TUCPs” and “Russian River depletion
reductions” provides the greatest increase in storage. For Lake Sonoma, the “regulatory flexibility through
TUCPs”, “increase groundwater production”, and “water conservation” options all support higher storage. For
MMWD reservoir storage, the “winter water” and “water conservation” options support significantly increased
storage.
The projected shortage that was present in the baseline simulation is also resolved with implementation of the
“near-term” package of options. Figure 15 shows the shortage using the stress test hydrology for the baseline (in
black), individual options (in blue), and the near-term package (in green). Water conservation, TUCPs, and
increasing groundwater production all reduce the projected shortage individually, and, when combined in a
package, provide sufficient capability to resolve all projected shortages in the simulations. Water conservation
levels offer additional capability to bolster storage should the drought be more severe than that simulated. It is
anticipated that reductions in Russian River diversions would likely be necessary to show good faith when
requesting for continuing flexibility in TUCPs.
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Figure 12. Projected Lake Mendocino Storage with Near-Term Package using Stress Test Hydrology
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Figure 13. Projected Lake Sonoma Storage with Near-Term Package using Stress Test Hydrology
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Figure 14. Projected MMWD Reservoir Storage with Near-Term Package using Stress Test Hydrology
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Figure 15. Projected Shortage with Baseline and Near-Term Package Options using Stress Test Hydrology
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7.

Evaluation of Drought Management Options

After compiling and evaluating the potential drought management options, an evaluation was performed on each
in order to provide a characterization with respect to criteria such as cost, feasibility, implementation timing and
complexity, permitting, legal, environmental, and jurisdiction. The complete list of evaluation criteria is shown in
Table 6. For each criterion, a rating scale of 1 through 5 was used to characterize the concept related to the
specific measure. The characterization of drought management options in this fashion is designed to allow
Sonoma Water and its retail customers to begin to evaluate promising options for further study or
implementation.
Table 7 shows the draft results of the application of the criteria to each drought management option. The
anticipated drought benefit for the near-term stress test and future drought are shown in the first columns. Only
the options that were included in the near-term package have results for the near-term stress test, while all
options have estimated benefits in terms of either shortage reductions or storage improvements for the future
drought period. The benefits for most options are larger in the future drought period for two reasons. First, some
of the options like the regional groundwater banks and Lake Sonoma FIRO require a preceding wet sequence to
build the storage before providing benefit in subsequent drought years. And second, the future drought period
benefit includes substantial storage increase benefits that are derived from actions like water conservation that
was not accounted for in the near-term drought analysis which only considered contribution to shortage
reductions.
Timing for implementation was estimated based on discussions with team members or from available
documentation. Costs are estimated as the capital and O&M costs for the particular option divided by the
expected supply increase or demand reduction. For options that are anticipated to be regional in nature and
provide water through the Sonoma Water transmission system, O&M costs were estimated at $615 per acre-foot
per year based on Sonoma Water rate schedules for prime contractors. Other per acre-foot charges included in
Sonoma Water standard water rates are not currently included. Drought management options that are
considered sub-regional or local in that the supply provided may not enter the Sonoma Water transmission
system does not include Sonoma Water O&M rates, but has an estimated separate O&M rate. All costs should
be considered draft and will be updated with a range in the next revision.
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Table 6. Evaluation Characterize Drought Management Options
Rating
Criteria
Cost
Timing

Environmental

Description
Estimate of capital
and annual costs.
Estimate of time
required before
project could be
implemented
considering
planning, design,
permitting, and
implementation.
Anticipated impacts
on the natural
environment

1

2

3

4

5

Cost per acre-foot of supply or demand reduction.
($/AFY)
Year in which project could be implemented
(Year)

Significantly
positive
impacts are
likely to exist,
and negative
impacts are not
readily
apparent

Moderately
positive
impacts are
anticipated at
some locations
while other
locations may
or may not
have negative
impacts of a
lesser degree

Option does
not have an
impact or
impacts are
expected to be
neutral

Moderately
negative
impacts are
anticipated at
some locations
while other
locations may
or may not
have positive
impacts of a
lesser degree

Significant
negative
impacts are
likely to exist,
and positive
impacts are
not readily
apparent.

Occasionally
implemented
somewhere in
the world or
has not been
done, but peer
review articles
indicate
promise
Large
increases in
energy use
(less than
30%).

Has not been
done and no
peer review
articles exist
or they
indicate
challenges.

Feasibility

Maturity of the
concept and
technical ability to
implement.

Regularly
implemented in
USA at scale
proposed

Occasionally
implemented
somewhere in
the world at
similar scale

Regularly
implemented
but at smaller
scales

Energy

Estimated change
in energy required
to implement and
operate.

Requires no
additional
energy, or
results in net
positive
generation

Minor
increases in
energy use
(less than 5%).

Modest
increases in
energy use
(less than
15%).

Permitting/Legal

Anticipated
permitting and legal
challenges

Does not
require an EIR
or other major
permits

Requires an
EIR or other
major permits,
but similar
projects of this
scale have
been approved
in the past 20
years

Requires an
EIR or other
major permits,
but similar
projects of
smaller scale
have been
approved in the
past 20 years

Requires an
EIR and no
precedent
exists for the
option.

Requires an
EIR and
similar
options have
been
declined
during the
permit
process

Social

Description of
positive or negative
socioeconomic
effects.

Significantly
positive
impacts are
likely to exist,
and negative
impacts are not
readily
apparent

Moderately
positive
impacts are
anticipated at
some locations
while other
locations may
or may not
have negative
impacts of a
lesser degree

Option does
not have an
impact or
impacts are
expected to be
neutral

Moderately
negative
impacts are
anticipated at
some locations
while other
locations may
or may not
have positive
impacts of a
lesser degree

Significant
negative
impacts are
likely to exist,
and positive
impacts are
not readily
apparent.

Major
changes in
energy use
(greater than
30%)
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Jurisdiction

Primary jurisdiction
for implementation

Primarily
involves
Sonoma Water
facilities and
control

Requires
Sonoma Water
and other
County
department
actions

Requires
Sonoma Water
Contractor
actions

Requires utility
or state
agency/ federal
actions

Requires
private
citizens and
landholder
actions
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Table 7. Potential Drought Management Options Considered in the Analysis
Drought Management Option

Drought
Benefit,
Near-Term
Stress Test
(AF)
2400

Drought
Benefit,
Future
Drought
(AF)
2100

Cost
($/AFY)

Timing

Environmen
tal

Feasibility

Energy

Permitting/
Legal

Social

Jurisdiction

$700

2022

3

1

3

1

3

1

Increase Groundwater Production
(Retail Customers)

2100

1300

$500-$3,000

2022

3

1

3

1

3

3

Winter Water Diversion (with
Kastania Improvements)

500

6800

$650

2021

3

1

3

1

3

3

Regional Groundwater Bank

8300

$800-$900

2025

3

2

3

3

4

5

Alexander Valley FloodMAR

100

$600-$700

2023

3

3

3

2

3

4

Sonoma Developmental Center
Water Supply

100

$800-$1,000

2025

3

3

3

3

3

4

Expand Recycled Water Supply

1200

$2,300$3,000

2025

2

2

3

3

3

4

Ocean Desalination (low)

8200

$3,200$3,500

2022

4

3

3

4

3

5

Ocean Desalination (high)

25700

$3,200$3,500

2025

4

4

4

5

4

5

Petaluma Brackish Groundwater
Desalter

8200

$1,500$2,000

2025

3

3

3

3

3

4

Water Transfers and
Interconnection with Bay Area
Water Agencies

18100

$2,400

2023

4

4

3

3

4

4

Increase Groundwater Production
(Sonoma Water)

Expanded Water Conservation and
Water Use Efficiency (low)

5400

27000

$350

2021

1

1

1

1

2

5

Expanded Water Conservation and
Water Use Efficiency (high)

6200

41600

$450

2021

2

2

1

1

4

5

Expanded Water Conservation and
Water Use Efficiency (high + RR)

6800

58600

$500

2021

2

2

1

1

4

5
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Expand Surface Storage (Lake
Stafford weir)

100

$550

2022

3

3

2

2

3

3

Lake Sonoma Forecast Informed
Reservoir Operations (low)

9700

$30

2022

3

2

1

2

2

4

Lake Sonoma Forecast Informed
Reservoir Operations (high)

26400

$30

2023

3

2

1

3

2

4

61600

$30

2021

4

1

1

2

3

4

Estimate of
capital and
annual costs.
Projects with
* indicate
that SW
O&M
included for
regional
transmission.

Estimate of
time required
before
project could
be
implemented
.

Anticipated
impacts on
the natural
environment

Maturity of
the concept
and technical
ability to
implement

Estimated
increase in
energy
required to
implement
and operate

List of
permits
required and
status if
option has
begun
permitting
process.

Description
of positive or
negative
socioeconom
ic effects.

Primary
jurisdiction
for
implementati
on

Regulatory Flexibility through
TUCPs
Notes:

6300
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8.

Summary and Recommendations

The accelerated drought resiliency analysis presented in this memorandum has helped meet the need of the
moment to characterize the risk and potential solutions for the possibility of continuing dry conditions. Droughts
are a way of life in most of California and robust drought planning should be considered a normal water
management practice. The recent drought has challenged the regional water system and raised awareness of
water managers to work collaboratively and seek integrated solutions for proactive drought planning.
The DSM has undergone substantial improvements during this accelerated drought analysis and is now well
situated to address additional risks. The major modeling accomplishments are listed below:
•

Russian River, Transmission System, and Retail Customer Systems have been interconnected

•

DSM has been validated for system water supply and operations

•

Representation of retail customer systems is adequate for this level of analysis

•

DSM can simulate individual years or stochastic simulations involving ensemble of hydrology

Through this interactive engagement process, the DSM has been used to help identify near-term and long-term
drought risks; Specifically,
•

Existing hydrologic conditions continue to be challenging

•

December storms have altered near-term drought outlook, but have not eliminated the risk

•

Unlikely, but possible risk to Lake Mendocino storage and Lake Sonoma storage (2023), and delivery
(2023-24)

•

Stress test hydrology of WY 1976-1980 is used to test drought options

A range of drought management options have been evaluated in this accelerated study. Despite the conceptual
nature of this analysis some significant findings can be stated:
•

For all reservoirs, the “near-term” package of options including increasing Sonoma Water and retail
customer groundwater production, increasing diversion of winter water with Kastania PS improvements,
regulatory flexibility through TUCPs, and water conservation provides sufficient capability to address the
potential for critically low storage conditions.

•

For the scenarios analyzed, the near-term package of options eliminates stress-test shortages with
moderate levels of water conservation

•

Winter water diversions, water conservation, and groundwater production helps reduce shortages and
can bolster or save storage in reservoirs

•

Conservation and regulatory flexibility under TUCPs are the most important in bolstering Lake Sonoma
and Mendocino storage

•

Longer-term actions of regional groundwater bank and Lake Sonoma FIRO will provide significant
benefit for future droughts but require initial wet period to begin storage phase
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•

Larger alternative supply options need further evaluation and adequate comparisons to Russian River
options and water conservation

Based on the results of this accelerated drought resiliency analysis, several recommendations are provided. To
address the acute and on-going drought in 2022, it is important to accelerate implementation of the actions
identified as near-term drought management options. Increasing groundwater production at both Sonoma
Water and retail customer wells will add a temporary “new” supply to the regional water system, while increasing
winter water diversion of Russian River supply will reduce the need for withdrawal of water from local reservoirs.
Continuing water conservation efforts and regulatory flexibility on reservoir releases for instream flows will both
help close the gap between supply and demand and increase storage in reservoirs for the potential of a
prolonged drought. State and federal drought resiliency grant opportunities exist to move these actions forward.
The 2020-2022 drought is providing a real-time stress test of the regional water management system. And while
the focus is on resolving this near-term challenge, it is important to recognize that droughts are a natural part of
the hydroclimate of the region. This drought will eventually be broken and followed by a period of wet years, until
yet another drought occurs. Planning for both the current and future droughts is important. For future droughts,
we have the ability to plan more effectively and ensure activation of drought management options that
are more regional in nature. Forecast-Informed Reservoir Operations at Lake Sonoma has the potential to
increase reservoir storage in the years just preceding the onset of drought and provide additional storage for an
extended drought. Similarly, a regional groundwater bank could provide opportunities for underground storage of
wet year/season supply for use in drought years and provide a mechanism for in-lieu exchanges to occur
throughout the region. Developing integrated operations of Russian River storage, Marin storage, and
groundwater storage could lead to synergies that increase the effective storage for the region and increase the
region’s resilience. Finally, the development and expansion of water reuse, desalination, and water purchase
options needs to be further explored.
Along with all of these water supply and operational improvements, water conservation needs to be a
foundational tool to help manage the water demand in the long-term and during acute periods of drought. These
longer-term options will be further explored in the Resiliency Study and related efforts by Sonoma Water and its
retail customers and additional recommendations will be put forward in late 2022.

33

FINAL REPORT | JULY 2022

2022 Local Water Supply Enhancement Study
Novato Water Service Area

PREPARED JOINTLY BY

ATTACHMENT 2

2022 Local Water Supply Enhancement Study
Novato Water Service Area

Prepared for

North Marin Water District
Project No. 861-60-21-04

July 2022
Project Manager: Rhodora Biagtan

Date

July 2022
QA/QC Review: Elizabeth Drayer

Date

FINAL REPORT | JULY 2022

Table of Contents
EXECUTIVE SUMMARY .................................................................................................................. ES-1
ES.1 Purpose and Objectives ............................................................................................................. ES-1
ES.2 Projected Water Demands ........................................................................................................ ES-1
ES.3 Overview of Potential Water Supply Alternatives ..................................................................... ES-2
ES.4 Evaluation Methodology ........................................................................................................... ES-2
ES.5 Aquifer Storage Recovery .......................................................................................................... ES-3
ES.6 Recycled Water System Expansion ............................................................................................ ES-3
ES.7 Indirect Potable Reuse ............................................................................................................... ES-4
ES.8 Improve STP Efficiency Process water Recapture Efficiency ..................................................... ES-4
ES.9 Divert Captured Stormwater into Stafford Lake........................................................................ ES-5
ES.10 Increase Stafford Lake Storage Capacity ................................................................................. ES-6
ES.11 Desalination ............................................................................................................................. ES-6
ES.12 Findings and recommendations .............................................................................................. ES-6
Introduction .................................................................................................................. 1-1
1.1 Background .................................................................................................................................... 1-1
1.2 Purpose and Objective .................................................................................................................. 1-3
1.3 Coordination With Other Agencies ............................................................................................... 1-4
1.4 Public Engagement ........................................................................................................................ 1-4
1.5 Study Organization ........................................................................................................................ 1-5
1.6 Acknowledgements ....................................................................................................................... 1-6
Existing and Projected Water Demands.......................................................................... 2-1
2.1 Existing Water Demands ............................................................................................................... 2-1
2.2 Planned Future Development ....................................................................................................... 2-2
2.3 Projected Water Demands ............................................................................................................ 2-4
Existing Water Supplies and Potential Future Water Supply Options ............................... 3-1
3.1 Water Supply Objectives ............................................................................................................... 3-1
3.2 Existing Water Supplies ................................................................................................................. 3-2
3.3 Overview of Potential Water Supply Alternatives ......................................................................... 3-2
3.3.1 Aquifer Storage Recovery in the Novato Valley Basin ......................................................... 3-3
3.3.2 Recycled Water System Expansion ...................................................................................... 3-3
3.3.3 Indirect Potable Reuse ......................................................................................................... 3-3
3.3.4 Improve Stafford Treatment Plant Efficiency ...................................................................... 3-3
3.3.5 Capture Stormwater into Stafford Lake ............................................................................... 3-4
3.3.6 Increase Stafford Lake Storage Capacity.............................................................................. 3-4
3.3.7 Desalination ......................................................................................................................... 3-4
i
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
Evaluation Methodology ............................................................................................... 4-1
4.1 Evaluation Criteria ......................................................................................................................... 4-1
4.1.1 Water Supply Yield and Reliability ....................................................................................... 4-2
4.1.2 Unit Cost .............................................................................................................................. 4-2
4.1.3 Operational Impacts ............................................................................................................ 4-3
4.1.4 Regulations and Permitting ................................................................................................. 4-3
4.1.5 Public and Institutional Considerations ............................................................................... 4-4
4.1.6 Other Considerations ........................................................................................................... 4-5
4.2 Scoring ........................................................................................................................................... 4-5
4.3 Prioritization .................................................................................................................................. 4-6
Aquifer Storage Recovery in Novato Valley Basin ........................................................... 5-1
5.1 ASR as a Water Supply Alternative ................................................................................................ 5-1
5.1.1 Novato Valley Groundwater Basin Characteristics .............................................................. 5-2
5.1.2 Water Supply Yield and Reliability ....................................................................................... 5-4
5.1.3 Infrastructure Requirements ............................................................................................... 5-5
5.1.4 Implementation Timing ....................................................................................................... 5-5
5.2 Water Supply Alternative Evaluation ............................................................................................ 5-5
5.2.1 Cost Estimate ....................................................................................................................... 5-6
5.2.2 Operational Impacts ............................................................................................................ 5-7
5.2.3 Regulations and Permitting ................................................................................................. 5-8
5.2.4 Public and Institutional Considerations ............................................................................... 5-8
5.2.5 Other Considerations ........................................................................................................... 5-8
5.3 Findings and Conclusions .............................................................................................................. 5-9
Recycled Water System Expansion ................................................................................. 6-1
6.1 Expansion of Recycled Water to Enhance Water Supply .............................................................. 6-1
6.1.1 Extension of Recycled Water Distribution Pipelines ............................................................ 6-1
6.1.2 Other Recycled Water Use Expansion Opportunities .......................................................... 6-1
6.2 Existing Recycled Water System .................................................................................................... 6-2
6.2.1 Recycled Water Supply ........................................................................................................ 6-2
6.2.2 Recycled Water Distribution and Storage Facilities ............................................................. 6-2
6.3 Water Supply Yield and Reliability................................................................................................. 6-5
6.3.1 New Recycled Water Demand ............................................................................................. 6-5
6.3.1.1 Future Retrofit Opportunities .................................................................................... 6-7
6.3.2 Supply Reliability .................................................................................................................. 6-8
6.3.2.1 Climate Change Impact .............................................................................................. 6-8
6.3.2.2 Recycled Water Production ........................................................................................ 6-8
6.3.2.3 Recycled Water Distribution ...................................................................................... 6-9
6.4 Infrastructure Requirements ......................................................................................................... 6-9
6.4.1 System Performance and Design Criteria .......................................................................... 6-13
6.4.1.1 System Performance and Design Criteria ................................................................. 6-13
ii
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
6.4.1.2 Peaking Factors......................................................................................................... 6-14
6.4.2 Infrastructure Sizing ........................................................................................................... 6-15
6.4.2.1 Infrastructure Sizing Assumptions............................................................................ 6-15
6.4.2.2 North Service Area ................................................................................................... 6-16
6.4.2.3 Central Service Area ................................................................................................. 6-16
6.4.2.4 South Service Area ................................................................................................... 6-16
6.4.3 Implementation Timing ..................................................................................................... 6-17
6.5 Water Supply Alternative Evaluation .......................................................................................... 6-17
6.5.1 Cost Estimate ..................................................................................................................... 6-17
6.5.2 Operational Impacts .......................................................................................................... 6-19
6.5.2.1 Operations and Maintenance................................................................................... 6-19
6.5.2.2 Operational Considerations for Indoor Recycled Water Use ................................... 6-20
6.5.3 Regulations and Permitting ............................................................................................... 6-21
6.5.3.1 Recycled Water Pipelines Expansion ........................................................................ 6-21
6.5.3.2 Dual Plumbing for Indoor Use .................................................................................. 6-21
6.5.4 Public and Institutional Considerations ............................................................................. 6-22
6.5.4.1 Public Acceptance .................................................................................................... 6-22
6.5.4.2 Inter-Agency Coordination ....................................................................................... 6-22
6.5.4.3 Financial Partnerships .............................................................................................. 6-22
6.5.4.4 District Recycled Water Regulations ........................................................................ 6-23
6.6 Findings and Conclusions ............................................................................................................ 6-23
Indirect Potable Reuse................................................................................................... 7-1
7.1 Overview of Potable Reuse ........................................................................................................... 7-1
7.2 Indirect Potable Reuse as a Water Supply Alternative.................................................................. 7-2
7.3 Potential Potable Reuse Strategy .................................................................................................. 7-2
7.3.1 Potential for Surface Water Augmentation ......................................................................... 7-3
7.3.2 Potential for Groundwater Replenishment ......................................................................... 7-3
7.3.3 Water Supply Yield and Reliability ....................................................................................... 7-4
7.3.4 Infrastructure Requirements ............................................................................................... 7-5
7.3.4.1 Treatment Standards .................................................................................................. 7-5
7.3.4.2 Retention Time/Blending Requirements.................................................................... 7-6
7.3.4.3 Infrastructure Components ........................................................................................ 7-7
7.3.5 Implementation Timing ....................................................................................................... 7-8
7.4 Water Supply Alternative Evaluation ............................................................................................ 7-8
7.4.1 Cost Estimate ....................................................................................................................... 7-8
7.4.2 Operational Impacts ............................................................................................................ 7-9
7.4.3 Regulations and Permitting ................................................................................................. 7-9
7.4.4 Public and Institutional Considerations ............................................................................. 7-10
7.5 Findings and Conclusions ............................................................................................................ 7-10
Improve Stafford Treatment Plant Process Water Recapture Efficiency ........................... 8-1
8.1 STP Efficiency Improvements to Enhance Water Supply .............................................................. 8-1
iii
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
8.1.1 Overview of STP Efficiency Improvements .......................................................................... 8-2
8.1.1.1 Pretreatment Unit Modifications ............................................................................... 8-2
8.1.1.2 Raw Water Intake Modifications ................................................................................ 8-3
8.1.1.3 Replacement of Wastewater Discharge Pipeline ....................................................... 8-4
8.1.2 Water Supply Yield and Reliability ....................................................................................... 8-4
8.1.3 Infrastructure Requirements ............................................................................................... 8-5
8.1.3.1 Pretreatment Unit Modifications ............................................................................... 8-5
8.1.3.2 Raw Water Intake Modifications ................................................................................ 8-6
8.1.3.3 Replacement of Wastewater Discharge Pipeline ....................................................... 8-7
8.1.4 Implementation Timing ....................................................................................................... 8-7
8.2 Water Supply Alternative Evaluation ............................................................................................ 8-8
8.2.1 Cost Estimate ....................................................................................................................... 8-8
8.2.1.1 Pretreatment Unit Modifications ............................................................................. 8-10
8.2.1.2 Raw Water Intake Modifications .............................................................................. 8-11
8.2.1.3 Wastewater Discharge Pipe Replacement ............................................................... 8-11
8.2.2 Operational Impacts .......................................................................................................... 8-11
8.2.2.1 Projected Operational Impacts of Pretreatment Unit Modifications ...................... 8-12
8.2.2.2 Projected Operational Impacts of Ancillary Improvements ..................................... 8-12
8.2.3 Regulations and Permitting ............................................................................................... 8-12
8.2.4 Public and Institutional Considerations ............................................................................. 8-13
8.3 Findings and Conclusions ............................................................................................................ 8-13
8.3.1 Recommended Performance Testing ................................................................................ 8-14
Divert Captured Stormwater Into Stafford Lake.............................................................. 9-1
9.1 Capture Stormwater to Enhance Water Supply ............................................................................ 9-1
9.1.1 Option Variations Considered .............................................................................................. 9-3
9.1.1.1 Variations to Options 1 Through 3 ............................................................................. 9-3
9.1.1.2 Variations for Options 4 and 5 ................................................................................... 9-4
9.2 Water Supply Yield and Reliability................................................................................................. 9-5
9.2.1 Infrastructure Requirements ............................................................................................... 9-6
9.2.1.1 Infrastructure to Collect and Divert Stormwater Runoff from Watersheds .............. 9-6
9.2.1.2 Infrastructure to Capture Stormwater Runoff in Dams ............................................. 9-9
9.2.1.2.1 Leveroni Canyon Dam ....................................................................................... 9-9
9.2.1.2.2 Bowman Canyon Dam....................................................................................... 9-9
9.2.2 Implementation Timing ..................................................................................................... 9-13
9.3 Water Supply Alternative Evaluation .......................................................................................... 9-13
9.3.1 Cost Estimate ..................................................................................................................... 9-13
9.3.1.1 Options 1, 2, and 3: Cost Estimate Without Basin ................................................... 9-14
9.3.1.2 Options 1, 2, and 3: Cost Estimate With Basin ......................................................... 9-15
9.3.1.3 Option 4: Cost Estimate ............................................................................................ 9-16
9.3.1.4 Option 5: Cost Estimate ............................................................................................ 9-17
9.3.2 Operational Impacts .......................................................................................................... 9-18
9.3.3 Regulations and Permitting ............................................................................................... 9-18
9.3.4 Public and Institutional Considerations ............................................................................. 9-19
iv
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
9.3.4.1 Public Acceptance .................................................................................................... 9-20
9.3.4.2 Joint Partnership ...................................................................................................... 9-20
9.3.4.3 Existing and Future Development ............................................................................ 9-20
9.3.4.4 Property Acquisition ................................................................................................. 9-20
9.3.5 Other Considerations ......................................................................................................... 9-21
9.4 Findings and Conclusions ............................................................................................................ 9-21
9.4.1 Infrastructure and Costs .................................................................................................... 9-22
9.4.2 Additional Studies .............................................................................................................. 9-22
CHAPTER 10 Increase Stafford Lake Storage Capacity ..................................................................... 10-1
10.1 Increase Stafford Lake Storage Capacity to Enhance Water Supply ......................................... 10-1
10.1.1 Spillway Notch Slide Gate ................................................................................................ 10-1
10.1.2 Sediment Removal ........................................................................................................... 10-4
10.1.3 Water Supply Yield and Reliability ................................................................................... 10-6
10.1.4 Infrastructure Requirements ........................................................................................... 10-7
10.1.5 Implementation Timing ................................................................................................... 10-7
10.2 Water Supply Alternative Evaluation ........................................................................................ 10-7
10.2.1 Cost Estimate ................................................................................................................... 10-7
10.2.1.1 Spillway Notch Slide Gate....................................................................................... 10-8
10.2.1.2 Sediment Removal ................................................................................................. 10-9
10.2.2 Operational Impacts ...................................................................................................... 10-10
10.2.3 Regulations and Permitting ........................................................................................... 10-11
10.2.4 Public and Institutional Considerations ......................................................................... 10-12
10.3 Findings and Conclusions ........................................................................................................ 10-12
10.3.1 Spillway Notch Slide Gate .............................................................................................. 10-13
10.3.2 Sediment Removal ......................................................................................................... 10-13
Desalination .............................................................................................................. 11-1
11.1 Desalinated Water as a Local Water Supply Source.................................................................. 11-1
11.2 Potential Regional Water Supply Option................................................................................... 11-1
11.2.1 Potential Collaboration with MMWD .............................................................................. 11-2
11.2.2 Potential Collaboration with Sonoma Water and Partner Agencies ............................... 11-3
11.3 Recommendation ...................................................................................................................... 11-3
Findings and Recommendations ................................................................................ 12-1
12.1 Alternatives Comparison ........................................................................................................... 12-1
12.1.1 Feasible Water Supply Enhancement Alternatives .......................................................... 12-3
12.1.1.1 Improve Stafford Treatment Plant Process Water Recapture Efficiency ............... 12-3
12.1.1.2 Increase Stafford Lake Storage Capacity-Spillway Notch Slide Gate...................... 12-4
12.1.1.3 Divert Captured Stormwater Into Stafford Lake .................................................... 12-5
12.1.2 Potential for Regional Collaboration ............................................................................... 12-5
12.2 Funding Strategy........................................................................................................................ 12-6
12.2.1 State Funding Programs ................................................................................................... 12-6
v
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
12.2.1.1 Integrated Regional Water Management (IRWM) Program .................................. 12-6
12.2.1.2 DWR Drought Relief Funding ................................................................................. 12-7
12.2.1.3 SWRCB Water Recycling Funding Program ............................................................ 12-7
12.2.1.4 California Infrastructure and Economic Development Bank State Revolving Fund
Program (I-Bank) .................................................................................................................. 12-8
12.2.2 Federal Funding Programs ............................................................................................... 12-9
12.2.2.1 FEMA Building Resilient Infrastructure and Communities (BRIC) Grant Program . 12-9
12.2.2.2 FEMA Hazard Mitigation Grant Program ............................................................. 12-10
12.2.2.3 USBR Drought Response Program........................................................................ 12-10
12.2.2.4 Title XVI Water Reclamation and Reuse Program ................................................ 12-11
12.2.2.5 USBR Desalination Construction Project .............................................................. 12-12
12.2.2.6 Water Infrastructure and Finance Innovation Act (WIFIA) .................................. 12-12
12.2.3 Funding Strategy Recommendations ............................................................................. 12-12

LIST OF TABLES
Table ES-1. Current and Projected Water Demands ......................................................................... ES-1
Table ES-2. Summary Evaluation of Local Water Supply Alternatives .............................................. ES-8
Table ES-3. Feasible Local Water Supply Enhancement Alternatives ............................................... ES-9
Table 2-1. Potable Water Consumption from 2016 through 2020 ..................................................... 2-1
Table 2-2. City of Novato – New Development Through 2035 ........................................................... 2-2
Table 2-3. Current and Projected Water Demands, AF ....................................................................... 2-4
Table 4-1. Quantitative Scoring Criteria .............................................................................................. 4-5
Table 4-2. Qualitative Criteria Scoring................................................................................................. 4-6
Table 4-3. Qualitative Criteria Priorities .............................................................................................. 4-6
Table 5-1. Total Estimated Per Well Costs for Local ASR Program ...................................................... 5-7
Table 5-2. Estimated Year of Replacement and Frequency for ASR Components .............................. 5-7
Table 6-1. Summary of Recycled Water Demands by Service Area .................................................... 6-7
Table 6-2. Summary of Recycled Water System Performance and Design Criteria .......................... 6-14
Table 6-3. Summary of Peak Demands.............................................................................................. 6-15
Table 6-4. Estimated Capital Cost for Recycled Water Pipeline Expansion Segments ...................... 6-19
Table 7-1. Treatment Requirements for Groundwater Replenishment.............................................. 7-5
Table 8-1. Wastewater Discharge Permit Restrictions ........................................................................ 8-2
Table 8-2. Summary of Estimated Implementation of Pretreatment Unit Modifications .................. 8-8
Table 8-3. Total Estimated Cost for the Pretreatment Modification .................................................. 8-9
Table 8-4. Total Estimated Cost for the Pretreatment Modification and Ancillary Improvements .. 8-10
Table 9-1. Summary of Potential Water Supply Volumes Captured for Diversion ............................. 9-3
vi
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
Table 9-2. Annual Water Supply Yields for Options 1, 2, and 3 .......................................................... 9-5
Table 9-3. Annual Water Supply Yields for Options 4 and 5 ............................................................... 9-5
Table 9-4. Implementation Timing .................................................................................................... 9-13
Table 9-5. Cost Estimate for Options 1, 2, and 3 – Without Basin .................................................... 9-15
Table 9-6. Cost Estimate for Options 1, 2, and 3 – With Basin ......................................................... 9-16
Table 9-7. Cost Estimate for Option 4 – Leveroni Canyon Dam ........................................................ 9-17
Table 9-8. Cost Estimate for Option 5 – Bowman Canyon Dam ....................................................... 9-18
Table 10-1. Stafford Lake Sediment Removal Evaluation ................................................................. 10-4
Table 10-2. Implementation Timing .................................................................................................. 10-7
Table 10-3. Total Cost Estimate for Spillway Notch Slide Gate ......................................................... 10-8
Table 10-4. Total Cost Estimate for Sediment Removal .................................................................. 10-10
Table 12-1. Summary Evaluation of Local Water Supply Alternatives .............................................. 12-2
Table 12-2. Feasible Local Water Supply Enhancement Alternatives ............................................... 12-3
Table 12-3. Potential Funding Programs by Project ........................................................................ 12-13

LIST OF FIGURES
Figure 1-1. NMWD Novato Water Service Area .................................................................................. 1-2
Figure 1-2. One Acre-Feet of Water .................................................................................................... 1-3
Figure 2-1. City of Novato Urban Growth Boundary and Sphere of Influence ................................... 2-3
Figure 5-1. Conceptual ASR Schematic ................................................................................................ 5-1
Figure 5-2. Novato Valley Groundwater Basin .................................................................................... 5-3
Figure 6-1. Existing Recycled Water System........................................................................................ 6-4
Figure 6-2. Recycled Water System Expansion ................................................................................... 6-6
Figure 6-3. Recycled Water Expansion – North Service Area ............................................................ 6-10
Figure 6-4. Recycled Water Expansion – Central Service Area.......................................................... 6-11
Figure 6-5. Recycled Water Expansion – South Service Area ............................................................ 6-12
Figure 7-1. Potential Full Advanced Treatment and Storage for Potable Reuse................................. 7-2
Figure 7-2. Potential Groundwater Replenishment ............................................................................ 7-4
Figure 9-1. Stafford Lake Area and Adjacent Area Watersheds .......................................................... 9-2
Figure 9-2. Proposed Infrastructure for Options 1, 2, and 3 ............................................................... 9-8
Figure 9-3. Proposed Infrastructure for Option 4 - Leveroni Canyon Dam ....................................... 9-11
Figure 9-4. Proposed Infrastructure for Option 5 - Bowman Canyon Dam....................................... 9-12
Figure 10-1. Stafford Lake Spillway Location .................................................................................... 10-2
vii
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
Figure 10-2. Stafford Lake Main Spillway Movable Notch Gate........................................................ 10-3
Figure 10-3. Sediment Excavation ..................................................................................................... 10-5

LIST OF APPENDICES
Appendix A: Public Announcements
Appendix B: Board Workshop Presentations and Minutes
Appendix C: Russian River Emergency Regulation
Appendix D: November 12, 2021 Memorandum -Backfeeding Russian River Water to Stafford Lake
Appendix E: 2019 Stafford Treatment Plant Process Efficiency Improvements Study
Appendix F: Cost Estimates
Appendix G: 2021 Recycled Water Program Strategy Technical Memorandum
Appendix H: Recycled Water Demands
Appendix I: Future Recycled Water Retrofit Opportunities
Appendix J: Leveroni Canyon and Bowman Canyon Watersheds Stormwater Runoff
Capture Calculations
Appendix K: Slide Gate Schematic
Appendix L: Stafford Lake Elevation-Storage Curve
Appendix M: July 8, 2022 Draft Technical Memorandum #3 - Stafford Lake Hydraulic Modeling
Evaluation

LIST OF ACRONYMS AND ABBREVIATIONS
µm

Micrometer (or micron)

7

AACE

Association for the Advancement of Cost Engineering

4

ABAG

Association of Bay Area Governments

2

AF

Acre-Feet

2

AFY

Acre-Feet per Year

1

AOP

Advanced Oxidation Process

7

ASR

Aquifer Storage Recovery

3-3

BIL

Bipartisan Infrastructure Law

12-6

Board

NMWD Board of Directors

1

BRIC

Building Resilient Infrastructure and Communities

12-9

CalOES

California Office of Emergency Services

12-10

CAP

Climate Action Plan

3-1

CDFW

California Department of Fish & Wildlife

4

CEQA

California Environmental Quality Act

4

cfs

Cubic Feet Per Second

9-3

City

City of Novato

2

CY

Cubic Yards

10-4
viii

K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
DDW

State Water Resources Control Board’s Division of Drinking Water

6-12

desal

Desalination

11

DSOD

Division of Safety of Dams

4

DWR

Department of Water Resources

12-6

EIR

Environmental Impact Report

5-7

FAT

Full Advanced Treatment

7

FEMA

Federal Emergency Management Agency

12-9

fps

Foot Per Second

6-13

GAC

Granular Activated Carbon

8

GHG

Greenhouse Gas Emissions

6-20

gpm

Gallons Per Minute

5-2

HMP

Hazard Mitigation Plan

12-10

HMPG

Hazard Mitigation Grant Program

12-9

I-Bank

California Infrastructure and Economic Development Bank

12-7

IJ

Independent Journal

1

IPR

Indirect Potable Reuse

3-3

IRWN

Integrated Regional Water Management

12-6

ISRF

The Infrastructure State Revolving Fund

12-8

IVGC

Indian Valley Golf Course

10-12

LF

Linear Feet

6-16

LGVSD

Las Gallinas Valley Sanitary District

1

MC

Million Gallons

6-2

MCPOSD

Marin County Parks and Open Space District

10-12

MFR

Multi-Family Residential

2

mg/L

Milligrams Per Liter

7

MGD

Million Gallons Per Day

6-2

MMWD

Marin Municipal Water District

3-4

NEPA

National Environmental Policy Act

12-8

NMWD

North Marin Water District

1

NOI

Notice of Intent

12-10

Novato Valley Basin

Novato Valley Groundwater Basin

5-1

NPV

Net Present Value

4

NSD

Novato Sanitary District

1

O&M

Operations and Maintenance

4

PDM

Pre-Disaster Mitigation

12-9

PHD

Peak Hour Demand

6-15

psi

Pounds Per Square Inch

6-14

PVC

Polyvinyl Chloride

6-13

Resiliency Study

Sonoma Water’s Regional Water Supply Resiliency Study

3-4

RHNA

Regional Housing Needs Allocation

2

RO

Reverse Osmosis

7

RWC

Recycled Water Contribution

7

ix
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Table of Contents
RWF

Recycled Water Facility

6-2

SF Bay

San Francisco Bay

11

SF Bay RWQCB

San Francisco Bay Regional Water Quality Control Board

4

SFR

Single Family Residential

2

Sonoma Water

Sonoma County Water Agency

1

State Water Board

State Water Resources Control Board

3-2

Study

Local Water Supply Enhancement Study

ES

STP

Stafford Treatment Plant

3-3

TM

Technical Memorandum

8

TOC

Total Organic Carbon

7

U.S.

United States

4

USBR

United States Bureau of Reclamation

12-9

US-EPA

United States Environmental Protection Agency

12-9

USGS

United States Geological Survey

5-4

UV

Ultraviolet

7

UWMP

Urban Water Management Plan

2

WIFIA

Water Infrastructure Finance Innovation Act

12-9

WIIN

Water Infrastructure Improvements for the Nation

12-12

WWTP

Wastewater Treatment Plant

7

x
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Executive Summary
ES.1 PURPOSE AND OBJECTIVES
The North Marin Water District (NMWD) Local Water Supply Enhancement Study (Study) was prepared
with the purpose to enhance NMWD’s local water supplies and create a more resilient local water supply
portfolio for its Novato water service area. It is intended to assist NMWD in making informed and prudent
decisions towards expanding its local water supply. The Study identifies viable water alternatives based
on quantitative and qualitative considerations that are important to NMWD. The Study also aligns with
one of the goals of NMWD’s 2018 Strategic Plan (GOAL 1. Water Supply, Quality, and Reliability).
The objective of this Study is to evaluate water supply alternatives to increase NMWD’s current local water
supply in its Novato service area by approximately 1,000 to 2,000 acre-feet per year (AFY) or
approximately 326 million gallons (MG) to 652 MG per year. To add context and understanding, water
demand and supply are provided in both AF and MG in this executive summary.
Criteria was developed as a part of this Study to evaluate each water supply alternative’s feasibility. This
Study builds on previous studies related to each water supply alternative. The following potential
alternative water supplies have been evaluated as a part of this Study:
•

Recycled Water System Expansion

•

Indirect Potable Reuse

•

Improve Stafford Treatment Plant (STP) Process Water Recapture Efficiency

•

Divert Captured Stormwater Into Stafford Lake

•

Increase Stafford Lake Storage Capacity

•

Aquifer Storage Recovery in the Novato Basin

•

Desalination

ES.2 PROJECTED WATER DEMANDS
NMWD’s projected water demand through 2045 is summarized in Table ES-1. NMWD’s water demand is
expected to increase by 2,300 AF or 749 MG (an approximately 26 percent increase) over the next
25 years, primarily due to an increase in its service area population.
Table ES-1. Current and Projected Water Demands
2020

2025

2030

2035

2040

2045

Water
Type

AF

MG

AF

MG

AF

MG

AF

MG

AF

MG

AF

MG

Potable

7,992

2,604

9,866

3,215

10,031

3,269

10,245

3,338

10,254

3,341

10,284

3,351

Raw

202

66

218

71

218

71

218

71

218

71

218

71

Recycled

658

214

595

194

508

166

622

203

636

207

650

212

8,852

2,884

10,679

3,480

10,757

3,505

11,085

3,612

11,108

3,620

11,152

3,634

Total

Source: North Marin Water District. June 2021. 2020 Urban Water Management Plan. Table 4-1, Table 4-4, and Table 4-8.
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NMWD is seeking to increase local water supply by a minimum of 1,000 AF (326 MG) to improve the
resiliency of its current water supply portfolio and help meet projected water use shown in Table 2-3.
NMWD’s current and projected water supply portfolio is further discussed in Chapter 3.

ES.3 OVERVIEW OF POTENTIAL WATER SUPPLY ALTERNATIVES
This Study evaluates potential water supply alternatives to enhance NMWD’s local water supply by
approximately 1,000 to 2,000 AFY (326 to 652 MG per year). Each alternative is evaluated in the
subsequent chapters. The water supply alternatives include the following:
•

Aquifer Storage Recovery in Novato Valley Basin

•

Recycled Water System Expansion

•

Indirect Potable Reuse

•

Improve STP Process Water Recapture Efficiency

•

Divert Captured Stormwater into Stafford Lake

•

Increase Stafford Lake Storage Capacity

•

Desalination

Each of these alternatives was evaluated using criteria developed with NMWD and detailed in Chapter 4.
The alternatives were scored and ranked for feasibility of enhancing NMWD’s local water supply portfolio.
Findings and recommendations are provided in Chapter 12.

ES.4 EVALUATION METHODOLOGY
Each potential water supply alternative presents benefits and challenges, both quantitative and
qualitative. The following six criteria were used to evaluate each alternative.
Water Supply Yield and Reliability
Cost per acre-foot
Operational Impacts
Regulations and Permitting
Public and Institutional Considerations
Other Considerations
To identify and prioritize feasible water supply alternatives for NMWD, the evaluation criteria were
prioritized and scored. In this planning-level study, water supply yield and costs were evaluated
quantitatively, while the other criteria were evaluated qualitatively, with the exception of other
considerations. Some considerations are unique to each water supply alternative and are discussed in the
Study, but not scored
The scoring methodology selected for the qualitative criteria is a 5-point rating scale assigning 1 through
5 to the criteria listed above. Each criterion has its own measurement but is scored using 1 (least
ES-2
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advantageous) through 5 (most advantageous) based on the likelihood of success for the water supply
alternative with respect to the criteria.
NMWD staff was asked to prioritize the qualitative criteria to identify the most important requirements
for providing service to customers. A weighted scoring system was developed based on NMWD priorities.
The weighted scores were used in addition to the water supply yield and cost criteria to rank each
alternative to identify feasible projects.

ES.5 AQUIFER STORAGE RECOVERY
The potential for a local Aquifer Storage Recovery (ASR) program to store and recover treated surface
water from the Novato Valley Groundwater Basin (Novato Valley Basin) was evaluated. Based on
information available at this time, a local ASR program appears to be infeasible primarily due to the limited
pumping and injection capacity of wells constructed in the basin and the limited storage capacity of the
basin. Both of these limitations are a consequence of the limited saturated thickness of aquifer sediments
and their low permeability. The limited capacity of potential ASR wells would result in a very low yield in
comparison to the cost of a local ASR program.
ASR may be a viable alternative for providing supplemental supply to NMWD, if feasible in other nearby
groundwater basins capable of storing treated surface water provided by Sonoma Water or other local
agencies. The Sonoma Water Regional Water Supply Resiliency Study (Resiliency Study) includes an
evaluation of ASR in the Santa Rosa Plain, Petaluma Valley and Sonoma Valley Basins. NMWD should
continue to coordinate with Sonoma Water to stay current with the findings, conclusions and
recommendations of the Resiliency Study and other regional studies pertinent to ASR, groundwater
banking and conjunctive use. If feasible alternatives are identified, NMWD should consider participating
in scoping and planning sessions with Sonoma Water and other local agencies as a next step towards
developing projects and programs to improve regional water supply resiliency and reliability.

ES.6 RECYCLED WATER SYSTEM EXPANSION
The potential to expand the use of recycled water to offset the volume of potable water used for nonpotable application was evaluated. Maximizing the use of recycled water for non-potable use would free
up limited potable water resources. NMWD may expand its recycled water program by extending its
recycled water distribution system and by expanding the potential uses for recycled
Expanding NMWD’s recycled water system could provide a potable water offset of up to 63 AFY
(21 MG per year) if all proposed extension projects were constructed. This equates to a total potable
water offset of 1,881 AF (613 MG) over 30 years. Four pipeline extensions were identified for an estimated
cost of $13.1 million. The estimated total cost, including capital cost and operations and maintenance
(O&M) cost, over a 30-year operating cycle is $7,900 per AF.
At this time, expansion of the recycled water distribution system is not recommended due to the high
cost of new pipelines relative to the volume of potable water offset. NMWD should continue to explore
opportunities to increase recycled water use from its existing system and to pursue opportunities to offset
the cost of new recycled water pipelines.
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ES.7 INDIRECT POTABLE REUSE
Indirect potable reuse of potentially available surplus wastewater effluent was evaluated to enhance
NMWD’s local water supply. Potable water from wastewater that has been treated through an advanced
treatment process could be stored in the local Novato Valley Basin for groundwater replenishment or
stored in Stafford Lake for surface water augmentation. The California Division of Drinking Water (DDW)
has established clear regulations for surface water source augmentation and groundwater
replenishment—indirect potable reuse (IPR) storage options.
Neither of the two indirect potable reuse classifications (groundwater replenishment and surface water
source augmentation) are found to be viable for NMWD when considering both locally available storage
options, namely groundwater aquifers within NMWD’s boundaries and Stafford Lake. Groundwater
replenishment may be a viable water supply option should NMWD have regional storage available. The
infrastructure requirements and costs for groundwater replenishment should be further reviewed if and
when a viable aquifer storage option is identified.
The Sonoma Water Resiliency Study did not specifically identify indirect potable use as a Drought
Management Option but did include ASR, groundwater banking and conjunctive use. If indirect potable
reuse is identified in the future as a regional option, NMWD should consider participating in scoping and
planning sessions with Sonoma Water and other local agencies as a next step towards developing project
and programs to improve regional water supply resiliency and reliability if a viable aquifer storage option
is identified.

ES.8 IMPROVE STP EFFICIENCY PROCESS WATER RECAPTURE
EFFICIENCY
The potential for producing additional potable water from NMWD’s STP by making efficiency
improvements to the recapture of process water was evaluated. This water supply enhancement option
is potentially viable. Additional plant-scale study is needed to confirm the feasibility of this alternative,
which entails modifying the STP pretreatment process to reduce wastewater discharged to the collection
system and thus allow for additional hours of STP operation to produce additional potable water from
stored water in Stafford Lake. Relatively minor changes are needed to implement this alternative.
The recommended performance testing for the pre-treatment units are provided in Chapter 8. Should the
performance testing confirm the feasibility of this alternative, NMWD could potentially realize an
estimated additional water supply yield of 20 AFY (7 MG per year) (in dry years) to 70 AFY (23 MG per year)
(in wet years) at a unit cost of $70 to $240 per AF over a 30-year operating cycle, including capital cost
and O&M. Even during a dry year, the higher yield may be achieved when the water supply to Stafford
Lake is augmented – for instance, with imported water from Sonoma Water.
Should the performance testing indicate that implementing the pretreatment modifications would not be
prudent, NMWD could explore other alternatives for STP process efficiency. West Yost’s 2019 study
identified four other alternatives apart from modifying the pretreatment units. NMWD is recommended
to revisit these alternatives, specifically rehabilitating the reactor clarifier, should the performance testing
of the pretreatment modifications confirm that the current alternative is not feasible.
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ES.9 DIVERT CAPTURED STORMWATER INTO STAFFORD LAKE
The potential for diverting captured stormwater into Stafford Lake from the adjacent Leveroni Canyon
and Bowman Canyon watersheds was evaluated. Five options, with variations, to capturing stormwater
runoff from Leveroni Canyon and Bowman Canyon watersheds were considered under this water supply
enhancement alternative. Further studies are required to explore the options and variations presented in
this alternative. Costs for the options are comparably low relative to other water supply options evaluated
in this Study. However, capturing water from Leveroni Canyon and Bowman Canyon presents challenges
in regulations and permitting and has multi-faceted public and institutional considerations.
The five options include:
•

Option 1 - Leveroni Canyon: Water from Leveroni Canyon would be captured and pumped
to Stafford Lake.

•

Option 2 - Bowman Canyon: Water from Bowman Canyon would be captured upstream of
the confluence with Novato Creek and pumped to Stafford Lake.

•

Option 3 - Novato Creek (Leveroni and Bowman Canyons): Water from both Leveroni and
Bowman Canyons would be captured downstream of the confluence Bowman Canyon and
Novato Creek and pumped to Stafford Lake.

•

Option 4 – Leveroni Canyon Dam: Water from Leveroni Canyon would be captured with the
use of a dam across Leveroni Canyon, just north of Novato Boulevard.

•

Option 5 – Bowman Canyon Dam: Water from Bowman Canyon would be captured with the
use of a dam across Bowman Canyon, approximately 300 feet north of Novato Boulevard.

All of the options require major infrastructure. Based on the assumptions used for this alternative, Options
1, 2, and 3 require a pump station and a 12-inch or 15-inch diameter force main. A basin could also be
included to increase the captured stormwater runoff. Options 1, 2, and 3 could supply 93 to 629 AFY (30
to 205 MG per year) on average, without the basin; and 316 to 788 AFY (103 to 257 MG per year), with
the basin. This supply could be impacted by future climate change, but still would be relatively reliable.
The estimated total cost, including capital cost and O&M cost over a 30-year operating cycle, ranges from
$330 to $960 per AF for Options 1, 2, and 3.
Options 4 and 5 would require an earthen dam, pump station, 12-inch diameter force main, and any other
facilities associated with a dam or reservoir. Option 4 would provide an estimated yield of 175 AFY
(57 MG per year) and Option 5 would provide an estimated yield of 753 AFY (245 MG per year). The
estimated total cost, including capital cost and O&M cost over a 30-year operating cycle, is $1,700 per AF
for Option 4 and $800 per AF for Option 5.
Further study is needed to identify the optimum stormwater capture and diversion option that can
provide needed supply under various operational rules, Stafford Lake capacity limitations, and STP
operational limitations. NMWD may consider expanding the study to evaluate combining this alternative
with the expansion of Stafford Lake.
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ES.10 INCREASE STAFFORD LAKE STORAGE CAPACITY
Two potential options to increase the Stafford Lake Storage Capacity were evaluated—the installation of
an adjustable slide gate in the downstream Stafford Lake spillway notch, and sediment removal from the
reservoir. This alternative would allow NMWD to store more water from runoff as well as water supplies
from other sources, including Sonoma Water, and other potential water supply alternatives discussed in
this Study.
The option to install a spillway notch slide gate to increase Stafford Lake storage capacity does not
constitute major new infrastructure. It would provide approximately 726 AF (237 MG) of increased storage
volume in Stafford Lake. The estimated total cost for this option, including capital cost and O&M cost over
a 30-year operating cycle, is $90 per AF.
This option for sediment removal would provide up to about 551 AF (180 MG) of increased storage volume
in Stafford Lake. The estimated total cost for this option, including capital cost over a 30-year operating
cycle, is about $2,600 per AF. No annual O&M cost is required.
NMWD will need to coordinate closely with Marin County Parks and Open Space District during
implementation of either option. Because Stafford Lake is a recreational area, both of the options will
attract general public and stakeholder attention.

ES.11 DESALINATION
Local production of desalinated water from either brackish groundwater or the San Francisco Bay (SF Bay)
water has been conceptually evaluated for this Study and found to be infeasible for NMWD. For desalinated
water supply to be a viable option, NMWD would need to consider participating in a regional project.
As a water supply option, desalination (also referred to as desal) would have the benefit of providing a
relatively reliable water supply to NMWD. However, the relatively small scale of a facility to supplement
NWMD’s water needs would likely result in a relatively high unit cost of water production. Further, a local
desal facility would require NMWD-controlled access for both a raw water intake and membrane reject
(brine) discharge; NMWD does not have sites available near the SF Bay for such a facility.
Any pursuit by NMWD of desal as a water supply alternative is recommended to be pursued as part of a
long-term regional partnership with other agencies. However, other recent water supply studies in the
region have not found desal to be an economical water supply alternative. Therefore, continued
evaluation of desalination is recommended only if other, less expensive water supply alternatives are
found to be infeasible.

ES.12 FINDINGS AND RECOMMENDATIONS
The purpose of this Study is to enhance NMWD’s local water supplies and create a more resilient local
water supply portfolio for its Novato service area, with the objective to increase NMWD’s current local
water supply by approximately 1,000 to 2,000 AFY (326 to 652 MG per year). The potential water supply
alternatives were evaluated quantitatively and qualitatively.
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A summary of the evaluation of the seven local water supply enhancement alternatives considered in this
Study is provided in Table ES-2. Variations were developed for several water supply alternatives to explore
potential implementation and yield. For the purposes of this study, the net present value (NPV) of total
costs were calculated as dollars per AF.
Three of the water supply alternatives were eliminated as infeasible options as detailed in their respective
chapters: ASR, IPR, and Desalination. These water supply alternatives may be viable for NMWD through a
regional partnership. MMWD and Sonoma Water are other water agencies in the region that have recently
evaluated or are currently evaluating regional water supply reliability projects. Sonoma Water’s Resiliency
Study is in progress at time of preparation of this Study. NMWD is encouraged to continue coordinating
with Sonoma Water to stay current with the findings, conclusions and recommendations of the Resiliency
Study and other regional studies pertinent to ASR, IPR, and desal.
Table ES-3 summarizes the local water supply enhancement alternatives that may be feasible for NMWD
based on the unit cost over the 30-year project period, estimated annual yield, and the qualitative
weighted score. Implementation of these feasible water supply projects could potentially provide NMWD
991 AF to 1,584 AF (323 to 516 MG) of additional local water supply.
Should NMWD choose to pursue any of these alternatives, further studies are highly recommended as
discussed in the respective chapters of each water supply alternative. Because most of these projects
present significant capital investment, funding options are provided in Chapter 12.
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Table ES-2. Summary Evaluation of Local Water Supply Alternatives
Quantitative Criteria

AFY

Water
Supply
Reliability

Operational
Impacts

Regulations
& Permitting

Public and
Institutional
Considerations

Weighted
Qualitative
Score

11,000

15

5

3

3

2

2

2.7

Segment N-1

5,300

17

6

5

4

4

5

4.5

Segment N-2

6,600

23

326

5

4

4

5

4.5

Segment C-1

22,000

4

1

5

4

4

5

4.5

Segment C-2

8,600

19

6

5

4

4

5

4.5

3,000

1,000 3,100

326 1,010

5

1

1

1

2.6

70 - 240

20 - 70

7 - 23

4

5

5

5

4.6

Pretreatment
Modification and
Ancillary
Improvements(e)

1,500 - 5,200

20 - 70

7 - 23

5

5

5

5

5

Option 1.
Leveroni Canyon

710

245

80

3

4

2

4

3.2

Option 2.
Bowman Canyon

470

433

141

3

4

2

4

3.2

Option 3. Novato
Creek

330

628

205

3

4

2

4

3.2

Option 2.
Bowman Canyon

960

593

193

4

3

2

3

3.2

Option 3. Novato
Creek

730

788

257

4

3

2

3

3.2

Option 4. Dam at Leveroni
Canyon

1,700

175

57

3

3

2

2

2.7

Option 5. Dam at Bowman
Canyon

800

752

245

3

3

2

2

2.7

90

726

326

5

5

2

5

4.4

2,600

551

326

3

2

2

3

2.5

-

-

-

5

1

1

1

2.6

Recycled Water System
Expansion(b)

Local ASR(a)

Increase
Stafford Lake
Storage
Capacity(h)

With Basin(g)

Without Basin(g)

Improve Stafford
Treatment Plant
Process Water
Recapture
Efficiency(d)

Local Indirect Potable Reuse(c)

Divert Captured Stormwater Into
Stafford Lake(f)

Annual Yield
MG per
Year

Local Water Supply Alternative

Desalination(j)

Pretreatment
Modification

Spillway Notch
Slide Gate(i)
Sediment
Removal(i)

NPV of Total
Cost, dollars
per AF

Qualitative Criteria

Notes:
(a) Cost estimate per ASR well.
(b) The recycled water expansion alternative received a high qualitative score of 4.5 but this score is supplemental to the quantitative criteria. This alternative is cost prohibitive and does not
meet the needs of NMWD to offset enough potable water. The annual yields for the recycled water expansion are the annual volume of potable water that would be offset with each
recycled water segment.
(c) Costs are provided for treatment system cost only. Does not include pipeline costs since well sites could not be identified.
(d) Costs are provided on a per treatment unit basis. Lower yield/higher costs are associated with dry years. Higher yield/lower costs are associated with typical years.
(e) The pretreatment modification plus ancillary improvements alternative received a high qualitative score of 5.0 but this score is supplemental to the quantitative criteria. This alternative is
cost prohibitive due to the raw water intake modification and does not increase the annual yield compared to only implementing the pretreatment modifications.
(f) Costs do not include treatment of raw water captured into Stafford Lake. The lowest cost/highest yield for the option variation is provided.
(g) Yield and cost estimates for these options assumes that the total captured stormwater runoff is diverted to Stafford Lake and none would be lost over the Stafford Lake Spillway.
(h) This alternative increases storage capacity of Stafford Lake for improved reliability. NMWD has the ability to back feed up to 1,000 AFY (326 MG per year) of supply from Sonoma Water through
NMWD's existing potable water system. This supply is available to NMWD during drought years and would allow NMWD to fully utilize the increased Stafford Lake storage capacity under this
alternative. NMWD is currently evaluating infrastructure improvements to increase the volume of supply (up to 2,000 AFY or 652 MG) that can be back fed into Stafford Lake from Sonoma Water.
(i) This storage volume is assumed to be utilized 20 years of the 30-year operational cycle. Two-thirds of the 30-year operational cycle was assumed because Stafford Lake has spilled over the
spillway two-thirds of the years over the last twenty-three years.
(j) This alternative water supply option was found to be infeasible as a local project. A cost estimate and annual supply yield was not determined.
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Executive Summary
Table ES-3. Feasible Local Water Supply Enhancement Alternatives
Annual Yield
Local Water Supply Alternative

NPV of Total Cost
per AF, dollars

AFY

MG per Year

Weighted
Qualitative
Score

70 - 170

20 - 70

7-23

4.6

90

726

240

4.4

330 - 960

245 - 788

80 - 257

3.2

Improve Stafford Treatment Plant Process Water
Recapture Efficiency - Pretreatment Modification
Increase Stafford Lake Storage Capacity Spillway Notch Slide Gate(a)(b)
Divert Captured Stormwater Into Stafford Lake

Notes:
(a) This increases storage capacity of Stafford Lake for improved reliability. NMWD has the ability to backfeed up to 1,000 AFY (326 MG) of
supply from Sonoma Water through NMWD's existing potable water system. This supply is available to NMWD during drought years
and would allow NMWD to fully utilize the increased Stafford Lake storage capacity under this alternative. NMWD is currently
evaluating infrastructure improvements to increase the duration and the volume of supply (up to 2,000 AFY or 652 MG) that can be
backfed into Stafford Lake from Sonoma Water.
(b) This storage volume is assumed to be utilized 20 years of the 30-year operational cycle. Two-thirds of the 30-year operational cycle was
assumed because Stafford Lake has spilled over the spillway two-thirds of the years over the last twenty-three years.

Several established state and federal funding programs could potentially fund the recommended NMWD
local water supply enhancement alternatives listed in Table 12-2. Relevant State funding programs include:
•

Department of Water Resources (DWR) Integrated Regional Water Management
(IRWM) Program

•

DWR Drought Relief Funding Program

•

SWRCB Water Recycling Funding Program

•

California Infrastructure and Economic Development Bank (I-Bank) Infrastructure State
Revolving Fund

Relevant federal funding programs applicable to the feasible projects include:
•

Federal Emergency Management Agency (FEMA) Building Resilient Infrastructure and
Communities (BRIC) Grant Program

•

FEMA Hazard Mitigation Grant Program (HMPG)

•

United States Bureau of Reclamation (USBR) WaterSMART Drought Response Program

•

USBR Title XVI Recycled Water Funding Program

•

USBR Desalination Construction Funding

•

United States Environmental Protection Agency (US EPA) Water Infrastructure Finance
Innovation Act (WIFIA)

State and federal grant and low interest loan programs should be considered with implementation of any
of NMWD’s feasible water supply enhancement projects. Grants and low-interest loans can help offset or
reduce implementation costs, thus reducing impacts to ratepayers. However, competition for grants is
often high and the application process can be resource intensive. Identifying potential grant opportunities
early, taking steps towards positioning for the opportunity, and strategically selecting the opportunities
that are most likely to be successful are key to maximize external funding.
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Introduction
1.1 BACKGROUND
The North Marin Water District (NMWD) serves a current (2020) population of approximately 62,000
people in the greater Novato area and unincorporated areas of Marin County in its Novato water service
area (Figure 1-1). This population is expected to increase to approximately 69,500 people by 20451.
The NMWD water supply portfolio for its Novato service area consists of purchased water from the
Sonoma Water County Agency (Sonoma Water) Russian River Project, local surface water from
Stafford Lake, and recycled water for non-potable reuse. Purchased water from Sonoma Water supplies
approximately 75 percent of the total NMWD water demand while the Stafford Lake surface water
supplies approximately 20 percent. Recycled water purchased from Novato Sanitary District (NSD) and
Las Gallinas Valley Sanitary District (LGVSD) provide up to 7 percent of NMWD’s annual water supply for
landscape irrigation and commercial automatic car washes.
Over time, NMWD has made significant investments and efforts in its water conservation program and its
recycled water program to improve water resiliency. NMWD’s recycled water program has helped reduce
ultimate potable water demands in its Novato service area. Despite an almost 8 percent increase in
population, total water use has decreased by over 25 percent since 2004.
The current drought conditions have required curtailment of water supply from the Russian River and
resulted in the reduction of water supply produced from Stafford Lake. Water supply diversion from the
Russian River was reduced by 20 percent in 2021 effective July 1, compared to the same period in 2020.
In response, NMWD has enacted emergency water conservation ordinances and reactivated its residential
recycled water fill station. Should the dry period persist for another year, Sonoma Water anticipates
diversion reductions up to 30 percent. This event, in combination with the statewide drought from 2012
to 2016, has demonstrated NMWD’s vulnerability to water shortage due to climate change.
This NMWD 2022 Local Water Supply Enhancement Study for the Novato Service Area (Study) has been
prepared to identify viable water supply alternatives that may increase NMWD’s water supply resiliency.

1

North Marin Water District. June 2021. 2020 Urban Water Management Plan.
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1.2 PURPOSE AND OBJECTIVE
The purpose of this Study is to enhance NMWD’s local water supplies and create a more resilient local
water supply portfolio for its Novato water service area. The Study was prepared to assist NMWD in
making informed and prudent decisions towards expanding its local water supply. The Study identifies
viable water alternatives based on quantitative and qualitative considerations that are important to
NMWD. The Study also aligns with one of the goals of NMWD’s 2018 Strategic Plan (GOAL 1. Water Supply,
Quality, and Reliability).
The objective of this Study is to evaluate water supply alternatives to increase NMWD’s current local water
supply in the Novato service area by approximately 326 million gallons to 652 million gallons per year, or
approximately 1,000 to 2,000 acre-feet per year (AFY).
Because of the large number of gallons discussed in this study, a bigger unit of measurement is needed
that would also provide a sufficient level of data granularity. In the water industry, acre-feet is used as a
unit of measurement. Acre-foot is a measure of water volume equivalent to approximately
325,851 gallons. One-acre foot of water covers one acre of land with one-foot depth of water. Figure 1-2
compares an acre foot of water to a football field.

Figure 1-2. One Acre-Feet of Water
Criteria was developed as a part of this Study to evaluate the feasibility of each water supply alternative.
This Study builds on previous studies related to each water supply alternative. The following potential
alternative water supplies have been evaluated as a part of this Study:
•

Recycled Water System Expansion

•

Indirect Potable Reuse

•

Improve Stafford Treatment Plant Process Water Recapture Efficiency

•

Divert Captured Stormwater Into Stafford Lake

•

Increase Stafford Lake Storage Capacity

•

Aquifer Storage Recovery in the Novato Basin

•

Desalination
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1.3 COORDINATION WITH OTHER AGENCIES
During the course of the preparation of the Study, NMWD coordinated with the following agencies to
develop potential water supply alternatives:
•

Marin Municipal Water District – to identify partnership opportunities for desalination and
for the proposed water supply pipeline across the Richmond-San Rafael Bridge

•

Sonoma Water – to coordinate findings between this Study and Sonoma Water’s Regional
Water Supply Resiliency Study, currently in progress

•

Marin County Flood Control and Water Conservation District– to identify partnership
opportunities and develop a potentially multi-benefit project

NMWD has a longstanding, collaborative partnership with Sonoma Water. Sonoma Water is concurrently
conducting a regional study to assess the existing and future water supply resiliency and adaption
strategies. Preliminary results and recommendations from the Sonoma Water Regional Water Supply
Resiliency Study2 (Resiliency Study) have been incorporated into this Study, where applicable.
By enhancing the local water supply and partnering with other regional agencies, NMWD plans to develop
a robust and resilient water supply portfolio.

1.4 PUBLIC ENGAGEMENT
During the course of the Study, NMWD ran public announcements in the Marin Independent Journal (IJ)
to keep the public informed of its progress, including the public workshop. NMWD has developed a
dedicated New Water Supplies webpage, along with periodically posting water supply news stories on its
website: www.nmwd.com. Copies of the public news releases are included in Appendix A.
On January 25, 2022, NMWD conducted a duly-noticed public workshop with NMWD’s Board of Directors
(Board) and the general public. The workshop was held to engage the NMWD Board members and the
general public in reviewing the potential water supply alternatives and in understanding the criteria used
for their evaluation. The purpose of the public workshop was to obtain input from the Board members
and public so that their concerns are noted and/or addressed, as allowed by the scope of the Study, prior
to its completion.
On April 26, 2022, the findings and recommendations of the Study was reviewed with the Board at a
duly-noticed public workshop. In the workshop, the next steps were reviewed with the Board and the
general public.
Agenda items and minutes from the Board Workshops are included in Appendix B.

2

Sonoma Water County Agency. June 2020. Sonoma Water Resiliency Study Work Plan
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1.5 STUDY ORGANIZATION
The Local Water Supply Enhancement Study has been organized into the following chapters:
•

Chapter 1: Introduction

•

Chapter 2: Existing and Projected Water Use

•

Chapter 3: Existing Water Supplies and Potential Future Water Supply Options

•

Chapter 4: Evaluation Methodology

•

Chapter 5: Aquifer Storage Recovery in the Novato Basin

•

Chapter 6: Recycled Water System Expansion

•

Chapter 7: Indirect Potable Reuse

•

Chapter 8: Improve Stafford Treatment Plant Process Water Recapture Efficiency

•

Chapter 9: Divert Captured Stormwater Into Stafford Lake

•

Chapter 10: Increase Stafford Lake Storage Capacity

•

Chapter 11: Desalination

•

Chapter 12: Findings and Conclusions

Several appendices are also included to provide supplemental information collected to support the
findings, conclusions, and recommendations in this Study. These appendices include the following:
•

Appendix A: Public Announcements

•

Appendix B: Board Workshop Presentations and Minutes

•

Appendix C: Russian River Emergency Regulation

•

Appendix D: November 12, 2021 Memorandum -Backfeeding Russian River Water to
Stafford Lake

•

Appendix E: 2019 Stafford Treatment Plant Process Efficiency Improvements Study

•

Appendix F: Cost Estimates

•

Appendix G: 2021 Recycled Water Program Strategy Technical Memorandum

•

Appendix H: Recycled Water Demands

•

Appendix I: Future Recycled Water Retrofit Opportunities

•

Appendix J: Leveroni Canyon and Bowman Canyon Watersheds Stormwater Runoff
Capture Calculations

•

Appendix K: Slide Gate Schematic

•

Appendix L: Stafford Lake Elevation-Storage Curve

•

Appendix M: July 8, Draft 2022 Technical Memorandum #3 - Stafford Lake Hydraulic
Modeling Evaluation
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Existing and Projected Water Demands
The purpose of this chapter is to present existing and future water demands projected through buildout of
the NMWD’s Novato water service area. In June 2021, NMWD completed and adopted its 2020 Urban Water
Management Plan (UWMP), which summarized the existing water use and developed projected water use
to 2045. The 2020 UWMP considered the impacts of climate change, population, industry, and development
as part of the projected water use. Existing and future water demands are required to understand the need
and feasibility of each water supply alternative. In this chapter, NMWD’s existing water use and projected
water use are presented. Planned and approved future development is described.

2.1 EXISTING WATER DEMANDS
Water consumption within NMWD’s Novato water service area can be categorized into the following sectors:
•

Single Family Residential (SFR)

•

Multi-Family Residential (MFR)

•

Commercial

•

Institutional and Governmental

•

Landscape Irrigation

•

Other

The SFR sector has historically presented the largest water demand, making up approximately 56 percent
of water use between 2016 and 2020. NMWD also delivers raw water from the Stafford Lake to Marin
County – Stafford Lake Park and the Indian Valley Golf Course for landscape irrigation. Raw water supply
made up approximately 2 percent of the NMWD’s average water supply between 2016 and 2020. Table 21 summarizes the percentage of average water consumption by sector from 2016 to 2020.
Table 2-1. Potable Water Consumption from 2016 through 2020
Water Consumption(a), percent

Water Type
Single Family Residential (SFR)

56.2

Multi-Family Residential (MFR)

14.0

Commercial

10.4

Institutional/Governmental

2.9

Landscape Irrigation

9.0

Other Potable

1.2

Water Losses

4.1

Raw Water

2.3

Recycled Water Make-Up

0.34
Total

100%

Source: North Marin Water District. June 2021. 2020 Urban Water Management Plan. Chart 4-1B.
Notes:
(a) The percentages do not exactly sum to 100% due to rounding.
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NMWD has recycled water agreements with NSD and LGVSD. Under the agreements, NSD and LGVSD
produce recycled water while NMWD distributes the recycled water to its water service area for nonpotable use. Non-potable water is water that is not of drinking water quality and may serve other
purposes such as recycled water used for landscape irrigation or at commercial car wash facilities. By
expanding the recycled water system, the demand on the potable water system is decreased. Tertiary
treated recycled water from NSD is delivered to the northern and central service areas of NMWD’s water
service area and recycled water from LGVSD is delivered to the southern service area. Annual recycled
water demand was approximately 7 percent of the total average water demand from 2016 to 2020.
Recycled water supply is supplemented with potable water (Recycled Water Make-Up) to meet demands,
as necessary. Recycled water demands typically peak during the summer months as they are primarily
related to landscape irrigation.
In 2020, NMWD delivered 8,852 acre-feet (AF) of water supply, which consisted of 7,992 AF of potable water,
202 AF of raw water, and 658 AF of recycled water. In 2021, NMWD delivered 9,327 AF of water supply,
which consisted of 8,003 AF of potable water, 516 AF of raw water, and 808 AF of recycled water.

2.2 PLANNED FUTURE DEVELOPMENT
Per NMWD’s 2020 UWMP, NMWD had approximately 61,700 people within its Novato water service area
in 2020. NMWD’s population is expected to increase to approximately 69,432 people by 2045. The
population projection was calculated by applying City of Novato (City) Association of Bay Area
Governments (ABAG) 2018 growth rates to the 2020 population estimate. The projected population
includes an estimated population for area served outside the City boundary and was adjusted for the new
housing units per the 2023-2031 Regional Housing Needs Allocation (RHNA) Proposed Methodology for
the San Francisco Bay Area (ABAG, 2020). The projected land use is expected to be relatively consistent
with current land uses. Table 2-2 summarizes the projected additional development through 2035.
Table 2-2. City of Novato – New Development Through 2035
Land Use
Residential

(a)

Commercial

(b)

New Development Through 2035

Units

2,090

Dwelling Units

559,432

Square Feet

Industrial(b)

467,677

Square Feet

Office(b)

646,353

Square Feet

Notes:
(a) Association of Bay Area Governments. October 2020. Regional Housing Needs Allocation Proposed Methodology: San Francisco Bay
Area, 2023 – 2031. Appendix 3.
(b) City of Novato. October 2020. General Plan 2035. Table GP-4 Development Projections.

In December 2021, ABAG adopted its 2023 – 2031 RHNA. Per the 2023 – 2031 RHNA, the City is expected
to construct approximately 2,090 dwelling units between 2023 to 2031. This accounts for the largest
increase in projected population through 2045.
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Figure 2-1. City of Novato Urban Growth Boundary and Sphere of Influence1

1

City of Novato. October 2020. General Plan 2035. Figure GP-4.
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2.3 PROJECTED WATER DEMANDS
The projected water demand through 2045 is summarized in Table 2-3. NMWD’s water demand is
expected to increase by 2,300 AF (an approximate 26 percent increase) over the next 25 years, primarily
due to the projected increase in population.
Table 2-3. Current and Projected Water Demands, AF
Water Type

2020

2025

2030

2035

2040

2045

Potable Water

7,992

9,866

10,031

10,245

10,254

10,284

Raw Water

202

218

218

218

218

218

Recycled Water

658

595

508

622

636

650

8,852

10,679

10,757

11,085

11,108

11,152

Total

Source: North Marin Water District. June 2021. 2020 Urban Water Management Plan. Table 4-1, Table 4-4, and Table 4-8.

NMWD’s 2020 UWMP incorporated data from the 2023 – 2031 RHNA to estimate projected residential
water demands in its Novato service area. At the time of the 2020 UWMP preparation, the 2023 – 2031
RHNA had not yet been finalized. The projected water use incorporated the estimated dwelling units from
a draft of the 2023 – 2031 RHNA released in October 2020. This draft projected the City would need to
construct approximately 2,107 new dwelling units by 2031. The finalized 2023 – 2031 RHNA showed a
17-dwelling unit decrease from the previous draft for the City. As a result, the projected water demands
would be slightly lower than those shown in Table 2-3, but not by a significant amount.
NMWD is seeking to increase local water supply by a minimum of 1,000 AF to improve the resiliency of its
current water supply portfolio and help meet projected water use shown in Table 2-3. NMWD’s current
and projected water supply portfolio is further discussed in Chapter 3.
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Existing Water Supplies and Potential Future Water Supply Options
3.1 WATER SUPPLY OBJECTIVES
NMWD’s water supply objectives are to enhance its local water supplies and create a more resilient and
potentially diverse local water supply portfolio due to climate change and other factors. The objective of
this Study is to evaluate water supply alternatives to increase NMWD’s current local water supply by
approximately 1,000 to 2,000 AFY.
Sonoma Water completed its October 2021 Climate Action Plan (CAP) to evaluate and understand the
impacts of climate change on its water supply, flood management, and sanitation infrastructure and to
create a road map for adaptation strategies. The CAP evaluated the historical climate trends and a range
of future climate projections to develop and model scenarios of climate threats to the region. The region
is susceptible to floods, droughts, wildfires, and other extreme meteorological and hydrological events.
Sonoma Water provides wholesale water supply to NMWD and other water retailers within Sonoma
County and Marin County. Since NMWD obtains a significant portion of its water supply from Sonoma
Water and is within close proximity to Sonoma County, NMWD’s water supply portfolio is also impacted
by climate change as described in the CAP.
The CAP projects the following climate change impacts to the Sonoma County region1:
•

Increase in air temperature

•

Increase in variability of precipitation
— Increased winter precipitation
— Decreased summer precipitation

•

Increase in sea level rise

•

Increase in severity and frequency of droughts

•

Increase in flooding

•

Increase in wildfires

The CAP summarizes adaption strategies to climate change for its water supply system as follows2:
•

Improve water supply infrastructure resiliency

•

Increase operational flexibility of water management facilities

•

Improve system integration and regional resilience

•

Improve watershed and natural resources management

•

Advance science and technology

The CAP aids NMWD in understanding how climate change will affect its water supply portfolio and make
informed decisions in enhancing its local water supplies due to the adverse effects of climate change. The

1

Sonoma County Water Agency. October 2021. Climate Action Plan. Table 2. Synthesis of Projected Climate and Hydrologic
Changes for the Russian River Watershed Region.
2

Sonoma County Water Agency. October 2021. Climate Action Plan. Section 7 Adaptation Strategies.
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proposed water supply alternatives, discussed in Section 3.3, incorporate different climate change
adaptation strategies to enhance NMWD’s local water supply and to create a more resilient and reliable
water supply portfolio.

3.2 EXISTING WATER SUPPLIES
NMWD’s existing water supply portfolio consists of purchased water from Sonoma Water, local water
from Stafford Lake, and recycled water. Purchased water from Sonoma Water makes up about 75 percent
of NMWD’s potable water supply while supply from Stafford Lake makes up about 20 percent. NMWD is
limited to receiving 14,100 AFY from Sonoma Water and is subject to curtailments when water supply
from the Russian River is limited. For example, in response to the 2021 statewide drought, the State Water
Resources Control Board (State Water Board) adopted an emergency regulation and issued a curtailment
order (Appendix C) on June 15, 2021 to address dire drought conditions in the Russian River Watershed.
The curtailment order restricted diversion of water from the Upper Russian River, except for minimum
public health and safety needs and mandated a 20 percent reduction of Russian River water diversions for
Sonoma Water in the lower Russian River.
Stafford Lake is considered NMWD’s local water supply source. The lake captures runoff from 8.3 square
miles of area, including land near the upper reaches of the Novato Creek. Stafford Lake has a capacity of
4,450 acre-feet and its water supply is dependent on rainfall and runoff into the lake.
Recycled water provides up to 7 percent of NMWD’s annual water supply for landscape irrigation and
commercial car wash operation. NMWD receives recycled water from NSD and the Las Gallinas Valley Sanitary
District and is responsible for distributing the recycled water to customers within its water service area.
When a dry year is anticipated, NMWD has the option to purchase winter water flows from the Russian
River and backfeed the water into Stafford Lake. This supplemental water, supplied by Sonoma Water for
a cost of up to $400/AF, is treated water that is fed back through NMWD’s potable water transmission
system into Stafford Lake, and is then treated at the STP and returned to the distribution system for use
during the dry season. As reported by the General Manager in a memorandum to the NMWD Board of
Directors in November 2021 (Appendix D), NMWD purchased this supplemental supply seven times in the
past 30 years, with volumes ranging from 130 AF to 1,100 AF. With increasing frequency of dry years due
to climate change, NMWD anticipates more frequent purchase of winter water flows from Sonoma Water.

3.3 OVERVIEW OF POTENTIAL WATER SUPPLY ALTERNATIVES
This Study evaluates potential water supply alternatives to enhance NMWD’s local water supply by
approximately 1,000 to 2,000 AFY. Each alternative is evaluated in the subsequent chapters. The water
supply alternatives include the following:
•
•
•
•
•
•
•

Aquifer Storage Recovery in Novato Valley Basin
Recycled Water System Expansion
Indirect Potable Reuse
Improve Stafford Treatment Plant Process Water Recapture Efficiency
Divert Captured Stormwater into Stafford Lake
Increase Stafford Lake Storage Capacity
Desalination
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Each of these alternatives were evaluated using criteria developed with NMWD and detailed in Chapter 4.
The alternatives were scored and ranked for feasibility of enhancing NMWD’s local water supply portfolio.
Findings and recommendations are provided in Chapter 12.

3.3.1 Aquifer Storage Recovery in the Novato Valley Basin
ASR would allow NMWD to store water purchased from Sonoma Water, captured stormwater, or advance
treated recycled water. West Yost evaluated the potential ASR water supply options by assessing the
storage capacity, geochemistry, recovery rates, and the number of wells required to meet recovery
objectives. The evaluation considered the use of ASR to provide water supply with quality similar to the
Sonoma Water treated surface water.
Development and evaluation of this water supply option is detailed in Chapter 5.

3.3.2 Recycled Water System Expansion
Recycled water is a valuable, locally available, and sustainable water resource that plays a vital role in the
NMWD’s water supply portfolio. The use of recycled water offsets the volume of potable water used for
non-potable application, thus freeing up limited potable water resources.
In light of the recent drought emergency, NMWD identified immediate near-term opportunities to expand
recycled water use within its service area. NMWD retained West Yost to review NMWD’s existing recycled
water program and develop a road map and strategy for near-term actions and projects to expand
recycled water use cost-effectively. This Study builds on that effort and considers opportunities for
expanding recycled water use in the NMWD service area by connecting existing high-water use customers
near the recycled water distribution system and looking at recycled water supply that could be used for
an indirect potable reuse (IPR) program.
Development and evaluation of this water supply option is detailed in Chapter 6.

3.3.3 Indirect Potable Reuse
As part of this Study, West Yost assessed the availability of additional recycled water for developing an
IPR program. IPR provides an opportunity to use highly treated recycled water to augment potable water
supplies while eliminating several obstacles common with non-potable recycled water projects, such as
the construction of costly storage and conveyance systems in urban areas.
While there are opportunities to add customers to the existing tertiary recycled water distribution system
through in-fill, an IPR program could provide significantly more water at a competitive price, especially as it
appears that most of the large water users located near the existing recycled water distribution system are
already connected. This Study conceptually discusses and documents other potential potable reuse options,
such as reservoir augmentation at Stafford Lake and raw water augmentation for comparison purposes.
Development and evaluation of this water supply option is detailed in Chapter 7.

3.3.4 Improve Stafford Treatment Plant Efficiency
West Yost built upon the results and recommendations made in the June 2019 Stafford Treatment Plant
(STP) Efficiency Study (included as Appendix E). In the STP Efficiency Study, five different opportunities
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were identified to potentially increase the STP’s net water production and recover water from
treatment process waste streams. In this Study, one of the strategies identified in the STP Efficiency
Study was further developed and evaluated in collaboration with NMWD staff. Specifically, the most
significant amount of recoverable water identified in the STP Efficiency Study included the waste stream
from pretreatment hydrocyclones.
Other ancillary improvements were also evaluated that would improve the reliability of the STP but not
increase the water supply yield at the STP. These ancillary improvements include raw water intake
modifications and replacement of the wastewater discharge pipeline.
Development and evaluation of this water supply option is detailed in Chapter 8.

3.3.5 Capture Stormwater into Stafford Lake
Capturing stormwater runoff from Bowman Canyon and Leveroni Canyon can increase the water supply
from Stafford Lake. The Bowman Canyon and Leveroni Canyon watersheds are adjacent to the
Stafford Lake watershed. Variations of this water supply alternative were considered, including diverting
water from each watershed with and without a water supply/flood control basin, or constructing a dam
at either Leveroni Canyon or Bowman Canyon to create a reservoir. The water collected in each evaluated
reservoir would be pumped to Stafford Lake.
Development and evaluation of this water supply option is detailed in Chapter 9.

3.3.6 Increase Stafford Lake Storage Capacity
Expanding the capacity of Stafford Lake can provide NMWD with storage for additional water either
purchased from Sonoma Water or captured local run-off. Additionally, in the future, the increased storage
capacity could potentially be supplied by other local water sources, including treated groundwater,
captured and treated stormwater, and/or advanced highly treated recycled water that meets potable
reuse regulations and water quality requirements. For purposes of this Study, West Yost evaluated two
alternatives to increase the water storage volume: (1) by the installation of a variable-level gate in the
spillway notch be installed, and (2) by sediment removal.
Development and evaluation of this water supply option is detailed in Chapter 10.

3.3.7 Desalination
The potential of desalination of brackish groundwater and of Bay water for NMWD was considered at a
conceptual level. This Study builds on the prior and on-going efforts of Marin Municipal Water District
(MMWD) and Sonoma Water. MMWD conducted a desalination feasibility study more than 10 years ago
and reviewed desalination as part of its Long-Term Water Supply Review in 2021. Sonoma Water’s Resiliency
Study, which evaluates the resiliency of its regional water system, is in progress. As part of the Resiliency
Study, Sonoma Water assesses the feasibility of a regional project for developing desalination supply.
Because of its proximity to the NMWD, West Yost incorporated findings from the MMWD’s desalination
study and the Resiliency Study to evaluate the feasibility of this supply option for NMWD.
Development and evaluation of this water supply option is detailed in Chapter 11.
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This chapter provides a general overview of each criterion considered to evaluate the water supply
alternatives. The following chapters will discuss each potential water supply alternative and evaluate each
alternative using the criteria described herein. This chapter includes the following sections:
•

Evaluation Criteria

•

Scoring

•

Prioritization

4.1 EVALUATION CRITERIA
Each potential water supply alternative presents benefits and challenges, both quantitative and
qualitative. NMWD’s preliminary criteria for evaluation included the following:
Cost
Hazards and risks
Water chemistry
Revenue or rate impacts
Water quality and treatment
Permitting and regulations (including water rights, environmental challenges, and California
Environmental Quality Act (CEQA) Compliance requirements)
Public education and acceptance
These criteria were refined in collaboration with NMWD. The criteria were combined or revised as follows:
•

Water Supply Yield and Reliability, discussed in Section 4.1.1, was added to address how
much water each alternative could produce to meet NMWD’s local water supply needs and
qualitatively determine the likelihood of the alternative producing the anticipated yield.
Under this criterion, the impact of climate change to the reliability of the alternative water
supply is considered.

•

Costs, Rate, and Revenue impacts were combined. As discussed in Section 4.1.2, capital and
operating costs are evaluated together. Capital costs, replacement costs, and operating
costs are translatable to rates. Revenue impacts will be relative to the volume of water
generated by that water supply alternative.

•

The Operational Impacts criterion, discussed in Section 4.1.3, was developed to address the
impacts of each water supply alternative to the water treatment and distribution
operations. The original criteria, water quality and treatment and water chemistry, were
grouped together under this new criterion since those factors impact the operation of
NMWD’s water treatment and distribution system.

•

Hazards and Risks were combined with Regulations and Permitting, discussed in
Section 4.1.4, because the State has regulations and permitting requirements in place to
manage hazards and risks associated with each alternative.

•

Public Education and Acceptance was modified to be Public and Institutional Considerations,
discussed in Section 4.1.5, to consider needed coordination, collaboration, partnerships, and
support needed from other entities external to the NMWD.
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•

Other Considerations, discussed in Section 4.1.6, was added to discuss and document
considerations that are relevant to each alternative that may not be addressed in the
other criteria.

Thus, the following six criteria were used to evaluate each alternative.
Water Supply Yield and Reliability
Unit Cost
Operational Impacts
Regulations and Permitting
Public and Institutional Considerations
Other Considerations
To identify and prioritize feasible water supply alternatives for NMWD, the evaluation criteria were
prioritized and scored. In this planning-level study, water supply yield and costs were evaluated
quantitatively, while the other criteria were evaluated qualitatively, with the exception of other
considerations. Each of the criterion are described in further detail below.

4.1.1 Water Supply Yield and Reliability
The water supply yield of each alternative was evaluated and quantified for how much it may potentially
add to NMWD’s local water supply portfolio. Some alternatives, such as improving the efficiency of the
STP, may have limits on how much water they may add to local water supply. Some alternatives may not
increase the local water supply but would reduce the demand on NMWD’s potable water system. For
example, expanding NMWD’s recycled water system may shift irrigation demands from the potable water
system to the recycled water system, decreasing the overall potable water demand.
The reliability of each water supply alternative is defined as the likelihood of that supply producing the
anticipated yield and considers the risks that the alternative may not produce anticipated yield. The
impacts of climate change on the reliability of each water supply alternative is considered qualitatively.

4.1.2 Unit Cost
Each water supply alternative will require new facilities or improvements to NMWD’s existing facilities. A
planning-level cost estimate was prepared for each water supply alternative. The total estimated cost per
AF includes the capital cost, replacement cost, and operations and maintenance (O&M) cost. Estimated
O&M cost includes additional labor, materials, energy, and chemicals that are needed for operation of
the alternative water supply, as applicable, over a 30-year operational cycle. A net present value (NPV)
analysis was performed over the 30-year operational cycle to calculate the total cost of each alternative,
including the capital cost, future replacement costs and annual O&M costs. Unit costs (total cost over
30 years divided by the total supply yield over 30 years) were developed so each alternative may be
objectively compared.
The Association for the Advancement of Cost Engineering (AACE) International publishes guidelines for
classes of cost estimates and their expected accuracy ranges. Based on these guidelines, the preliminary
cost estimate for each alternative is a Class 5 Estimate. Class 5 estimates are based on limited information
and are generally prepared for strategic planning purposes, assessment of initial viability, evaluation of
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alternate schemes, and project screening. Typical accuracy ranges for Class 5 estimates are (-)20 to
(-)50 percent on the low side and (+)30 to (+)50 percent on the high side.
The assumptions and contingencies used to prepare the cost estimates are included in Appendix F. The
following general assumptions were used in estimating the project costs:
•

A construction cost contingency of 40 percent was used, consistent with AACE
International guidelines.

•

Projects with capital costs less than $4 million are assumed to be constructed and
implemented without financing.

•

Projects over $4 million are assumed to be financed by NMWD at an interest rate of
3.5 percent for a 30-year period.

•

An inflation rate of 3 percent was applied for future costs.

•

An operational cycle of 30 years was used to estimate operating costs.

Because the water supply alternative project options vary significantly, project allowance percentage and
operating contingency costs were developed specifically for each.

4.1.3 Operational Impacts
NMWD operates its facilities and system to maintain the high quality water it delivers to its customers.
Under the operational impacts criterion, the impacts of the alternative supply to NMWD’s water
treatment and distribution system operations were evaluated. Under this criterion, the following items
were considered, as applicable, for each water supply alternative:
•

Challenges of potentially blending water supplies of different water quality at the treatment
plant or within the distribution system;

•

Need for additional chemicals to produce and maintain consistent high-quality water supply;

•

The expected energy intensity of each water supply alternative; and,

•

Additional staff resources and required certifications to operate proposed water supply facilities.

For example, introducing groundwater as a supply source could require additional chemicals to manage
the differences in chemistry between existing surface water sources. An advanced treatment water facility
may require additional staff resources with State-required certifications to operate the facility.
Operational impacts may present the need for additional resources associated with energy, chemicals,
or personnel.

4.1.4 Regulations and Permitting
Applicable regulations and anticipated permitting requirements are evaluated for implementation of each
water supply alternative. Depending on the water supply alternative option, construction permits, or longterm operating permits may be required for implementation and operation of a water supply project.
Conformance with State regulations and permitting requirements protect the environment and public
health and safety.
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Under this criterion, potential environmental impacts of the alternative water supply are qualitatively
considered along with conformance with CEQA. Permitting requirements and issuing agency, specific to
each alternative, are also considered. For example, increasing the capacity of Stafford Lake by modifying
its spillway would need review and approval by the California Division of Safety of Dams (DSOD).
Implementation of an indirect potable reuse project by reservoir augmentation or groundwater
augmentation would need review by the State Water Board.
Conforming with regulatory and permitting requirements can be challenging or straightforward, with
potential cost and schedule impacts for projects. NMWD has established relationships with the following
regulatory and permitting agencies:
•

California Department of Fish & Wildlife (CDFW)

•

State Water Board – Division of Drinking Water

•

State Water Board – Division of Water Rights

•

San Francisco Bay Regional Water Quality Control Board (SF Bay RWQCB)

•

United States (U.S.) Army Corps of Engineers

•

Division of Safety of Dams (DSOD)

•

Department of Water Resources (DWR)

If an alternative water supply is implemented, NMWD will need to work with the relevant regulatory and
permitting agencies.

4.1.5 Public and Institutional Considerations
Successful implementation of projects requires support from the public and stakeholders, and partnership
and agreements with other entities. Public and institutional considerations associated with each water
supply alternative may include any of the following:
•

Public acceptance,

•

Coordination and collaboration with other entities,

•

Need for partnership or agreements with others, and

•

Easements required from other entities.

Public and institutional considerations vary for each alternative. Public acceptance and support are
necessary to move projects forward. For example, while public interest and acceptance have increased
regarding non-potable reuse, indirect potable reuse of recycled water may still be challenging. Any of the
alternative options that are perceived to have adverse environmental impacts, high energy consumption,
or a large carbon footprint may face challenges from individuals or organizations.
Public and institutional considerations for projects can vary widely, along with the degree of their
challenges. NMWD has developed long-standing relationships and partnerships with the following
neighboring agencies through their history of coordination and collaboration:
•

City of Novato

•

County of Marin
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•

Novato Sanitary District

•

Las Gallinas Valley Sanitary District

•

Marin Municipal Water District

•

Marin County Flood Control & Water Conservation District1

•

Marin County Parks
— Including Marin County Parks and Open Space District

NMWD works closely with the Marin County Community Development Agency and the City of Novato to
plan for water services within its service area.
NMWD regularly participates in and is a member of the following regional entities:
•

North Bay Water Reuse Authority,

•

North Bay Watershed Association,

•

Sonoma County Water Agency – Water Advisory Committee
— Technical Advisory Committee

NMWD may require the support of any of these entities to implement projects associated with the
selected water supply alternatives.

4.1.6 Other Considerations
Some considerations are unique to each water supply alternative, but are not addressed by any of the
above criteria. Although they are part of the evaluation, they are not scored. Nonetheless, these
considerations are important for the implementation of projects and are discussed in the Study.

4.2 SCORING
In Section 4.1, each of NMWD’s evaluation criteria is defined. Table 4-1 summarizes the quantitative
criteria, water supply yield and unit cost, which will be supported by the qualitative criteria, summarized
in Table 4-2.
Table 4-1. Quantitative Scoring Criteria
Criterion

Measure

Units

Water Supply Yield

Quantitative

Annual Volume, acre-foot per year

Unit Cost

Quantitative

Dollars per acre-foot

The scoring methodology selected for the qualitative criteria is a 5-point rating scale assigning 1 through
5 to the different criterion listed in Table 4-2. Each criterion has its own measurement but is scored using

1

A separate political subdivision of the State but staffed by County of Marin and the County Board of Supervisors serve as the
District Board.
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1 through 5 based on the likelihood of success for the water supply alternative with respect to the criteria.
The scoring assigned to each criterion is defined as follows:
•

1 – Least advantageous

•

2 – Slightly less advantageous

•

3 – No change

•

4 – Slightly more advantageous

•

5 – Most advantageous
Table 4-2. Qualitative Criteria Scoring
5-Point Rating Scale

Criterion

Measure

1

2

3

4

5

Water Supply
Reliability

Degree of
Reliability

Least
Reliable

Slightly Less
Reliable

Moderately
Reliable

Slightly More
Reliable

Most
Reliable

Operational
Impacts

Operational
Demands

Most
Impacted

Slightly More
Impacted

Moderately
Impacted

Slightly Less
Impacted

Least
Impacted

Regulations and
Permitting

Complexity

Most
Complex

Slightly More
Impacted

Moderately
Complex

Slightly Less
Complex

Least
Complex

Public and
Institutional
Considerations

Challenges

Most
Challenging

Slightly More
Challenging

Moderately
Challenging

Slightly Less
Challenging

Least
Challenging

4.3 PRIORITIZATION
During the course of this Study, NMWD staff was asked to prioritize the qualitative criteria. West Yost
presented the priority of the criteria to the NMWD Board of Directors at its January 25, 2022 Public
Workshop for this Study. The Board workshop also served to provide the public opportunity to comment.
This process allows NMWD to make prudent decisions in meeting the most important requirements for
its customers.
Table 4-3 presents the qualitative criteria which are weighted by priority and sum to 100 percent. The
weighted scores were used in addition to the water supply yield and cost criteria to rank each alternative.
Table 4-3. Qualitative Criteria Priorities
Criterion

Weight, percent

Water Supply Reliability

40

Operational Impacts

30

Regulations and Permitting

20

Public and Institutional Considerations

10
Total

100%
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Aquifer Storage Recovery in Novato Valley Basin
This chapter presents the potential for and an evaluation of ASR in the local Novato Valley Groundwater
Basin (Novato Valley Basin) to provide alternative water supply when treated surface water supplies are
limited or unavailable to NMWD. As detailed herein, the feasibility of ASR is limited due to the
characteristics of the groundwater basin. Consequently, consideration of new or reconditioned existing
groundwater wells as a source of supply within the Novato Valley Basin is also very limited. An evaluation
of this alternative has been conducted so that it may be compared with other potential water supply
alternatives that may be available to NMWD.

5.1 ASR AS A WATER SUPPLY ALTERNATIVE
ASR may provide water supply with quality similar to treated surface water supplies when these supplies
are limited or not available. ASR wells would be used to inject treated surface water from the distribution
system into a suitable aquifer during times when surplus treated water is available. The same wells would
be used to withdraw the stored water from the aquifer when the treated surface water supplies are
limited or not available (Figure 5-1).

Figure 5-1. Conceptual ASR Schematic
The presence of a suitable aquifer is essential to ASR. The aquifer must have sufficient capacity to store
the anticipated volume of treated surface water and sufficient permeability to enable ASR wells to operate
at rates that meet storage and recovery needs and are economically feasible.
As a local water supply alternative, ASR would need to be implemented within the groundwater basin
underlying the NMWD service area. Construction of ASR wells within the areas of the City of Novato
overlying the groundwater basin would allow the use of existing water pipelines to convey treated water
to the ASR wells and deliver water pumped from the wells to customers.
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5.1.1 Novato Valley Groundwater Basin Characteristics
Figure 5-2 shows the NMWD and City of Novato service areas in relation to the underlying Novato Valley
Basin (DWR Basin designation No. 2-30).1
The State of California designates and prioritizes 515 groundwater basins within the State and also
recognizes that groundwater occurs in bedrock settings.2 Groundwater within the designated
groundwater basins exists in the pore spaces of relatively young, unconsolidated to weakly consolidated
sediments deposited in the basins through sedimentary depositional processes. In bedrock settings,
groundwater occurs in fractures, and less commonly, in open voids. Volumetrically, the vast majority of
groundwater production in California is from designated groundwater basins.3 Well yields in bedrock
areas are unpredictable, typically very low, and susceptible to drought conditions because of the irregular
nature of bedrock fractures and voids and the low storage capacity of these features. This is especially
true of the Coast Range bedrock underlying NMWD’s service area, which consists primarily of very low
permeability rocks of the Franciscan Complex.4
In its 2019 groundwater basin prioritization, DWR designated Novato Valley Basin as low priority, which
means that a Groundwater Sustainability Plan does not need to be prepared to guide management of the
basin pursuant to the requirements of the 2014 Sustainable Groundwater Management Act.5 The factors
contributing to the low priority designation were the lack of public supply wells, low density of wells,
limited irrigated area, limited groundwater use and limited potential for environmental impacts related
to groundwater use. DWR’s assignment of a low priority ranking reflects the limited availability and use
of groundwater in the Novato Valley Basin.
The underlying aquifer is comprised of relatively young (Pleistocene to Holocene age) alluvial sediments
of unconsolidated clay, silt, and sand with discontinuous lenses of gravel with reported thicknesses
ranging from approximately 60 feet near the City of Novato to more than 200 feet near San Pablo Bay.
Historical well production from sand and gravel layers 25 feet to 50 feet below ground surface averaged
a flow rate of approximately 50 gallons per minute (gpm). Groundwater in the basin has relatively high
total dissolved solids, and brackish water intrusion is a concern near San Pablo Bay. 6

1

California Department of Water Resources (DWR), 2004, California’s Groundwater Bulletin 118, Individual Basin Description
for the Novato Valley Basin, DWR Basin Designation 2-30, February 27, 2004.
DWR, 2020, California’s Groundwater Update, 2020, at: https://data.cnra.ca.gov/dataset/calgw_update2020, accessed
February 2, 2022.
2

3

DWR, 2020b, Sustainable Groundwater Management Act 2019 Basin Prioritization Process and Results, at
https://gis.water.ca.gov/app/bp-dashboard/final/, accessed February 2, 2022.
4

United States Geological Survey (USGS), 2020, Geologic map and map database of parts of Marin, San Francisco, Alameda,
Contra Costa, and Sonoma Counties, California, Miscellaneous Field Studies, MF-2337, Version 1.0, accessed at:
https://pubs.er.usgs.gov/publication/mf2337, February 2, 2022.
5

DWR, 2020b.

6

California Department of Water Resources (DWR), 1975, Sea-Water Intrusion in California, Inventory of Coastal Ground Water
Basins, Bulletin 63-5, October.
Cardwell, G.T., 1958, Geology and Groundwater in the Santa Rosa and Petaluma Valley Areas, Sonoma County California, U.S.
Geological Survey Water-Supply Paper 1427.
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Groundwater was the sole source of supply in the Novato Valley area prior to construction of Stafford Dam
and completion of the STP in 1952. Prior to 1948, groundwater was pumped from private wells, some of
which were owned and operated by the Novato Water Company (a privately owned public utility). Novato
Water Company provided municipal water service to the unincorporated Novato area consisting of
approximately 500 customers. NMWD was formed and purchased the Novato Water Company in 1948 in
response to severe water shortages resulting from rapid growth and the inability of the existing private
wells to provide sufficient high-quality water supplies.7
NMWD constructed four additional municipal supply wells in the Novato area in 1950. Use of the wells
for municipal supply was terminated in 1952, when the treated surface water supply from Stafford Lake
became available. The construction and historical usage records for the private and municipal wells in the
Novato area document that the wells ranged from approximately 40 feet to 90 feet in depth and typically
had yields ranging from 25 to 50 gpm.8
The median well depth for the Novato Valley Basin is approximately 55 feet.9 These well depths are
consistent with the published DWR and United States Geological Survey (USGS) references cited above
and provide a good estimate of the depth of the groundwater basin in the City of Novato, because the
wells are thought to terminate at the top of bedrock.
Recent (October 2019 through October 2021) measurements of the depth to groundwater in central
Novato ranged from 6 to 9 feet below ground surface.10 Using this range of depths to groundwater and
assuming the 40 feet to 90 feet depth of the older Novato wells as representative of the depth of the
basin, the saturated thickness of basin-fill sediments ranges from approximately 30 feet to 85 feet within
the Novato area.

5.1.2 Water Supply Yield and Reliability
A local ASR program in the Novato Valley Basin does not appear to be feasible because of the limited
storage capacity and low permeability of the aquifer. The low ASR injection rates are the most limiting
factor. Assuming an injection rate of 30 gpm (60 percent of the typical historical 50 gpm pumping rate)
and the availability of treated surface water for injection for 110 days per year (e.g., from mid-November
through March), then each ASR well would be capable of injecting approximately 15 AFY into the aquifer.
The storage capacity available for a local ASR program aquifer was not quantified in this Study due to the
lack of data. However, storage capacity is likely to be significantly less than 1,000 AFY because the total
estimated storage volume of the entire basin is estimated to be approximately 4,000 AF.11 Only a fraction
of the total storage of the basin would be available for ASR. Limitations in the availability of suitable ASR

7

NMWD, 2022, NMWD website at https://nmwd.com/about/history, accessed February 2, 2022.

8

NMWD, 2010, Old Novato Wells Abandonment Study, prepared by Edith M.S. Robbins, P.E., June 28.

9

DWR, 2021, DWR Online System of Well Completion Reports at https://water.ca.gov/Programs/GroundwaterManagement/Wells/Well-Completion-Reports, accessed September 15, 2021.
10

DWR, 2022, DWR Water Data library at https://wdl.water.ca.gov/waterdatalibrary/Map.aspx, accessed February 22, 2022.

11

T.C. Binkley Consulting Engineer. April 1960. Water Supply and Distribution Study North Marin Water District. Chapter 4 –
Sources of Water Supply.
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well sites, the extent of necessary conveyance infrastructure, and the potential for adverse impacts to
other beneficial uses and users of the groundwater basin present siting and operational constraints.

5.1.3 Infrastructure Requirements
As discussed in Section 5.1.2, an ASR water supply option does not appear to be feasible for NMWD due
to limited storage capacity and low permeability of the aquifer. For conceptual purposes, a local ASR
project would require ASR wells and transmission pipelines would be required to transport treated water
supply from the NMWD’s water distribution system to the ASR wells. Each ASR well would be constructed
to a depth of approximately 50 feet using 10-inch diameter 304 stainless steel casing and louvered well
screen. The wells were assumed to have an injection capacity of 30 gpm and an extraction capacity of
50 gpm. When needed to supplement water supplies, the stored water would be recovered from the
aquifer using the proposed ASR wells and pumped back into NMWD’s potable water distribution system
using the ASR well pumps. No treatment except for chlorination was assumed to be needed.

5.1.4 Implementation Timing
Although not considered to be feasible, a local ASR program could be implemented in approximately four
to five years, including approximately one year for planning and permitting, one year for design, one to
two years for ASR facility construction, and one year for baseline testing of the constructed ASR facilities.
Thereafter, additional ASR wells could be constructed in phases. Permitting, design and construction of
additional ASR wells would take approximately three years per phase.

5.2 WATER SUPPLY ALTERNATIVE EVALUATION
The potential benefits of ASR include the ability to store and then recover high-quality water when treated
surface water supplies are limited or unavailable, improvements in local groundwater quality, and the
ability to apply conjunctive use strategies to the management of the groundwater basin. Operational
advantages of ASR wells are that the treated water is recoverable at the ASR well, and operation and
maintenance are simplified relative to injection only wells because the installed pumping equipment is
used to reduce the plugging that typically occurs in an injection only process, thereby restoring and
maintaining well capacity and efficiency.
The primary challenges of a local ASR program in the Novato Valley Basin are the limited thickness, storage
capacity, and permeability of the aquifer. The aquifer thickness limits well capacities because only shallow
wells with limited intakes could be constructed. Because of the limited aquifer thickness and low
permeability, the estimated ASR injection rate is approximately 30 gpm, and the estimated extraction rate
is approximately 50 gpm. The limited thickness of the aquifer is also the primary factor limiting the
aquifer’s storage capacity.
Although an ASR water supply option does not appear to be feasible for NMWD, this project is evaluated
at a conceptual level to allow comparison with other water supply alternatives.
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5.2.1 Cost Estimate
A planning level cost estimate for the construction and operation of a local ASR project, along with
assumptions, is provided in Table 5-1. The cost estimate is per ASR well with the following alternative
specific assumptions:
•

Project Allowance = 35 percent

•

Operating Contingency = 35 percent

•

The total cost for a local ASR project is only for the construction and operation of one ASR
well. The cost estimate does not include other costs, such as well siting or property
acquisition, to illustrate that an ASR program is cost-prohibitive for NMWD to pursue at a
local level within the Novato Valley Basin without other added costs. Including these other
costs would increase the unit cost per ASR well over the 30-year project period.

Appendix F provides a more detailed cost estimate for the local ASR alternative.
The total capital cost for an ASR well is estimated to be $3.4 million including the construction contingency
and project allowance. The 30-year NPV replacement cost is estimated to be $0.6 million. Table 5-2
summarizes the ASR components that were assumed to be replaced and the frequency of replacement
within the 30-year project horizon. The annual O&M cost is estimated to be $35,000, including the
35 percent operating contingency, for one ASR well. The 30-year NPV O&M cost is estimated to be
$1.0 million using a 3.5 percent discount rate.
The total cost (total capital cost plus NPV costs) for the local ASR alternative is estimated to be
$5.01 million per ASR well. Assuming seasonal injection and recovery of approximately 15 AFY, the
additional yield over a 30-year period is estimated to be approximately 450 AF. The unit cost per ASR well
is estimated to be approximately $11,200 per AF over a 30-year period.

5-6
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Chapter 5
Aquifer Storage Recovery in Novato Basin
Table 5-1. Total Estimated Per Well Costs for Local ASR Program
Cost Item

Estimated Cost, million dollars

Total Capital Cost(a)

3.40

Total Replacement Cost

0.60

Total O&M Cost

(b)

1.01
NPV Total Cost

Total Supply over 30 years(c), AF

$5.01
450 AF

Unit Cost over 30 years, dollars/AF

(d)

$11,200/AF

Notes:
(a) A per well base construction cost is estimated to be $1.8 million and assumes 10-inch diameter well, constructed to a depth of 50 feet.
Assumes all required civil, mechanical, and electrical equipment for and municipal ASR well, including masonry building, plus ASR flow
control valves, piping and mechanical and controls. Assumes conveyance pipeline length of 100 feet. Cost of land purchase or lease is
not included. Wellhead treatment, except for chlorination is not included. The construction contingency was estimated to be
40 percent and the project allowance for planning, permitting, engineering, legal, and administrative costs was estimated to be
35 percent.
(b) The annual O&M base cost (no operating contingency) was estimated to be $25,000 per year per well and excludes power costs.
Power costs are flow dependent and were estimated based on assumed unit energy use of approximately 89 kW-hour per acre-foot
during injection and 170 kW-hour per acre-foot during extraction, and an average energy cost of $0.18 per kW-hour. These
assumptions equate to an annual power cost of $679 per ASR well. An inflation rate of 3.0 percent and discount rate of 3.5 percent
was applied to determine the net present value of the annual O&M costs over the 30-year project horizon. An operating contingency
of 35 percent was applied to the O&M cost.
(c) Annual supply yield of 15 AFY assumes an injection rate of 30 gpm, the availability of treated surface water for injection for 110 days
per year and an extraction rate of 50 gpm for a duration needed recover the water injected each year.
(d) Unit Cost = NPV Total Cost divided by the total supply yield over 30 years. Unit costs rounded up to the nearest 100 dollars.

Table 5-2. Estimated Year of Replacement and Frequency for ASR Components
ASR Component

Year of Replacement/Frequency

CI2 Injection System

1

Chemical Pumps

2

Water Level Transducer

3

Column Tube, Foot Valve, Flow Control Valve Hydraulic Pump, AirVacuum Release Valve

5

Well Rehabilitation, Pump Bowls, Motor Valves, Globe Valves

10

Flow Meters

12

Injection Flow Control Valve

15

5.2.2 Operational Impacts
A local ASR program would affect NMWD operations by adding the operation and maintenance of ASR
wells to the existing treated surface water system. Routine operations would include coordinating with
Sonoma Water to monitor the seasonal availability of treated surface water; scheduling injection and
recovery of the available treated surface water; operating the wells during injection, extraction, and
backflushing cycles; monitoring injection, extraction, and backflushing volumes and water quality; and
compliance reporting, including additional requirements for consumer reporting. Maintenance activities
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would include intra-cycle backflushing of the wells to restore capacity, and rehabilitation and replacement
of the wells, pumps, motors, and associated equipment.
Additional power requirements would be relatively low due to the limited capacity of the wells and
relatively shallow pumping depths. Chemical costs would also be low and limited to chlorination of the
recovered water at each ASR well if needed.

5.2.3 Regulations and Permitting
An ASR program would require compliance with CEQA and preparation of an Environmental Impact Report
(EIR). The EIR process would involve a comprehensive evaluation of permitting requirements and
approvals. The following regulatory approvals would be needed:
Water rights may need to be modified to allow underground storage.
To test and implement an ASR program, NMWD would need to file a Notice of Intent and
receive a Notice of Applicability from the RWQCB for coverage under State Board Water
Quality Order 2012-0010, General Waste Discharge Requirements for Aquifer Storage and
Recovery Projects that Inject Drinking Water into Groundwater.
Drinking water source permits would need to be issued by the State Water Board - DDW for
each new ASR well.
Well permits would be needed from the Marin County Environmental Health Services Division.
DDW and Marin County Environmental Health Services Division well standards require a 50-foot sanitary
seal in municipal supply wells. Due to the limited thickness of saturated sediments in the Novato Valley
Basin, an exception to these standards would be required.

5.2.4 Public and Institutional Considerations
A local ASR program would require coordination with Sonoma Water. Sonoma Water would need to lead any
required efforts to petition the State Water Board for modification of their water rights to allow underground
storage in the Novato Valley Basin. An agreement and coordination with Sonoma Water would be needed to
forecast and manage delivery of Sonoma Water treated surface water to be stored underground.
Other public and institutional considerations associated with a local ASR program include potential
concerns over well siting, and potential environmental impacts resulting from ASR well site development
and ASR operations. These potential public and institutional concerns may be addressed through selection
of acceptable ASR well sites and development of acceptable monitoring and mitigation measures during
the CEQA process.

5.2.5 Other Considerations
Additional concerns with regard to a local ASR program include uncertainty over groundwater flow
velocities, possible geochemical reactions, and the potential for environmental impacts.
Groundwater flow could cause movement of the treated surface water away from the ASR well through
which the water is injected. Variations in groundwater flow velocities caused by heterogeneity in the
aquifer could also cause mixing of the stored water and native groundwater. Both of these effects could
reduce the amount of recoverable, high-quality treated surface water.
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Geochemical reactions during injection and storage could lead to plugging or generation of dissolved
constituents, such as metals or disinfection byproducts, which could violate drinking water standards. ASR
operations could also cause mobilization of existing contaminant plumes.
Potential environmental impacts due to ASR operations include impacts to stream flow and riparian
habitats, decreases in the depth to groundwater and associated impacts to drainage and other
infrastructure. If excessive pumping were to occur, the Novato Valley Basin may potentially experience
brackish water intrusion.

5.3 FINDINGS AND CONCLUSIONS
A local ASR program involving storage and recovery of treated surface water from the Novato Valley Basin
appears to be infeasible based on the information available at this time. The primary reasons are the
limited pumping and injection capacity of wells constructed in the basin and the limited storage capacity
of the basin. Both of these limitations are a consequence of the limited saturated thickness of aquifer
sediments and their low permeability. The limited capacity of potential ASR wells would result in a very
low yield in comparison to the cost of a local ASR program.
ASR may be a viable alternative for providing supplemental supply to NMWD, if feasible in other nearby
groundwater basins capable of storing treated surface water provided by Sonoma Water or other local
agencies. The Resiliency Study includes an evaluation of ASR in the Santa Rosa Plain, Petaluma Valley and
Sonoma Valley Basins. If feasible, ASR or other groundwater banking programs would improve the
resiliency and reliability of the Sonoma Water supply delivered to NMWD.
NMWD should continue to coordinate with Sonoma Water to stay current with the findings, conclusions
and recommendations of the Resiliency Study and other regional studies pertinent to ASR, groundwater
banking and conjunctive use. If feasible alternatives are identified, NMWD should consider participating
in scoping and planning sessions with Sonoma Water and other local agencies as a next step towards
developing projects and programs to improve regional water supply resiliency and reliability.
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This Chapter presents the potential for expansion and includes an evaluation of NMWD’s existing recycled
water system, which distributes water for non-potable use. As detailed herein, recycled water may
potentially offset current and future potable water demand thus expanding NMWD’s local water supply.

6.1 EXPANSION OF RECYCLED WATER TO ENHANCE WATER SUPPLY
Expanding use of recycled water, offsets the volume of potable water used for non-potable application,
thus freeing up limited potable water resources. NMWD may expand its recycled water program by
extending its recycled water distribution system and by expanding the potential uses for recycled water.

6.1.1 Extension of Recycled Water Distribution Pipelines
NMWD currently delivers recycled water to customers in the City for outdoor irrigation use, dust control
and construction activities, and commercial car washing. NMWD’s existing recycled water system includes
approximately 17 miles of distribution pipelines that deliver recycled water to just under 100 connections
within the City. Proposed development within the City has increased significantly over the last few years.
Planned new development within Novato and the conversion of existing outdoor landscapes from potable
water to recycled water provide opportunity to expand the recycled water system and further reduce
reliance on limited potable water supply for non-potable uses. This alternative evaluates the potential for
expanding the distribution system to reach additional City customers.

6.1.2 Other Recycled Water Use Expansion Opportunities
Since NMWD began operation of its recycled water system, several potential new or expanded uses of
recycled water have been identified by NMWD staff and/or by members of the community. For instance,
NMWD has an established residential fill station as well as several commercial fill stations (via designated
hydrant locations). The opportunities presented would increase accessibility of recycled water for
residential landscaping and commercial use. The proposed expanded use applications would increase
recycled water use but would also require additional staffing for program oversight and monitoring.
In 2021, NMWD staff retained West Yost to further assess these expansion opportunities. The required
program changes, staffing needs, and additional studies were identified as part of the assessment.
West Yost worked with NMWD staff to prioritize consideration and additional study of these applications.
A copy of the prioritization memo1 is included with this report as Appendix G. The recycled water
expansion opportunities that were identified and evaluated include the following:

1

•

Expansion of residential fill stations

•

Privately-owned recycled water storage tanks

•

Delivery of recycled water to residential customers for landscape application during
drought periods

•

Livestock watering

West Yost. November 2021. Recycled Water Program Strategy Technical Memorandum.
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Increasing the availability of recycled water through fill stations, privately-owned storage tanks, and
customer delivery will help reduce potable water use, however, since these are not permanent
connections to the recycled water system it is difficult to quantify the long-term potable water offset.
These options are addressed in the prioritization memo. Additionally, livestock watering, a recycled water
use not currently permitted by NMWD, has been proposed. NMWD will continue to assess these
expansion options under separate studies.

6.2 EXISTING RECYCLED WATER SYSTEM
NMWD began planning for a phased recycled water program in the 2000’s with the completion of the
North Bay Water Reuse Phase 1 Feasibility Study (2005) and the Recycled Water Implementation Plan
(May 2006) by Nute Engineering. The phased implementation plan identified three service areas - North,
Central and South. Distribution pipelines have been constructed within each service area. NMWD receives
recycled water from NSD and LGVSD. This section describes the recycled water facilities and service areas.

6.2.1 Recycled Water Supply
NMWD receives recycled water from three different local recycled water facilities (RWFs). NMWD has
entered into inter-agency agreements with NSD and LGVSD for the production of disinfected tertiary
recycled water. NMWD is responsible for the storage and distribution of recycled water. The following
provides an overview of the RWFs.
•

Deer Island Recycled Water Facility: The NMWD-owned and operated Deer Island RWF is a
0.5 million gallons per day (MGD) tertiary treatment plant located within the NMWD service
area. The facility receives treated secondary effluent from NSD. This facility provides
recycled water primarily to the Stone Tree Golf Club and Novato Fire Protection District
Station #2, as well as two commercial fill stations located in the North Service Area.

•

Davidson Street Recycled Water Facility: The NSD-owned and operated Davidson Street
RWF, located at NSD, is a tertiary RWF with a firm recycled water capacity of 1.7 MGD (total
capacity of 2.55 MGD). The Davidson Street RWF provides recycled water supply to the
North and Central Service Area distribution system. An interconnection pipeline between
the Davidson Street and Deer Island RWFs provides reliability of the recycled water supplies.

•

Las Gallinas Valley Sanitary District Recycled Water Facility: The Las Gallinas Valley Sanitary
District RWF was recently expanded to increase recycled water production capacity from
0.7 MGD (firm capacity) to 4.0 MGD (firm capacity). The LGVSD RWF provides recycled
water supply to both Marin Municipal Water District and NMWD’s South Service Area. Of
the total 4.0 MGD capacity, 0.7 MGD is allocated NMWD.

In the 2021 fiscal year, NSD provided 665 AF and LGVSD provided 124 AF of recycled water within NMWD’s
service area.

6.2.2 Recycled Water Distribution and Storage Facilities
NMWD’s recycled water distribution system includes approximately 17 miles of pipelines and four storage
tanks with a total approximate storage capacity of 1.5 million gallons (MG). NMWD’s storage tanks are used
to provide storage of recycled water produced to supply peak irrigation demands in the summer months.
Currently, the NMWD system has one on-demand booster pump station in the South service area.
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NMWD’s three general service areas are shown on Figure 6-1 and described as follows:
•

North Service Area: Recycled water is conveyed from the Deer Island RWF to the
Stone Tree Golf Course and the Novato Fire Department. In addition, an interconnection on
Atherton Avenue between the Deer Island RWF and the NSD’s Davidson Street RWF was
constructed to improve the reliability of recycled water supplies. Recycled water is conveyed
from NSD’s Davidson Street Recycled Water Facility to users including Fireman’s Fund
Industrial Park, Hamann Ball Field, Valley Memorial Park cemetery, and two drive-through
carwash stations. Recycled water storage is provided by the Plum Street Tank that has an
operational storage capacity of 0.5 MG.

•

Central Service Area: Recycled water is conveyed from the Davidson Street Treatment
Facility to private and public landscape irrigation customers, including homeowner
associations, Marin Country Club, Vintage Oaks Shopping Center and one drive-through
carwash station. This service area includes 5.7 miles of recycled water pipelines, a
below-grade crossing of Highway 101, and recycled water storage at the Norman Tank. The
Norman Tank has an operational storage capacity of 0.5 MG. The North and Central service
areas are interconnected at Slade Park to allow for redundant storage.

•

South Service Area: Recycled water is conveyed from the LGVSD Recycled Water Facility to
landscape irrigation customers located in the South Service Area (also referred to by NMWD
as the Hamilton Area). Recycled water storage is provided by the Reservoir Hill Tank that has
an operational storage capacity of 0.5 MG.
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6.3 WATER SUPPLY YIELD AND RELIABILITY
This section describes the new recycled water demand estimated along the proposed pipeline extension
and expected supply reliability.

6.3.1 New Recycled Water Demand
NMWD has identified new recycled water demand associated with planned development in Novato and
with conversion of existing potable water sites to recycled water. This section provides a description of
the potential new recycled water use based on new user demand information provided by NMWD2.
New demand was categorized by customer location with each service area (North, Central, or South) and
each customer location was assigned a unique identification number. Demands for existing irrigation sites
located in the vicinity of planned development projects that could potentially be converted from potable
water to recycled water use (also referred to as site retrofits) were also identified by NMWD. Proposed
new pipeline segments to extend the recycled water distribution system to serve new development sites
were developed based on the location of concentrated new customer locations.
Because the cost and effort for expanding the recycled water system could be significant, NMWD must
consider the following factors when making its decision to expand3:
•

Future customer location and proximity to the recycled water distribution system;

•

Presence of substantial enough opportunities for use of non-potable water to warrant
connection to recycled water distribution system; and

•

Capacity of recycled water treatment facility and distribution system to meet available demand.

On Figure 6-2, the potential extension pipelines are presented. The alignments are summarized below:
•

Segment N-1: Redwood Boulevard between Wood Hollow Drive and the Days Inn
(Demand N-2)

•

Segment N-2: Redwood Boulevard, Grant Avenue, and Virginia Avenue between
Olive Avenue and Simmons Lane

•

Segment C-1: Cambridge Street and Hill Road between South Novato Boulevard and
Diablo Avenue

•

Segment C-2: Ignacio Boulevard between Country Club Drive and the College of Marin
(Demand C-3)

2

Information provided by NMWD is primarily based on discussions with the City of Novato Planning Staff.

3

North Marin Water District. June 2021. 2020 Urban Water Management Plan. Section 4.2.2
6-5
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

«
¬
101

0

0.5

1

Miles

!
(

er R d

(
(!
!
!

(
Segment N-2

ei
nh

T
U

ve

T
U

nA
i ls o
W
nt R
i dg

e

T
U
(
!
(
!
(
!!
(
!
(
!
( !
( !
((
Segment C-2 !

Rd
re

Ro
ck

B ig

!
(

Greater than 3 AFY

North Service Area Pipeline
South Service Area Pipeline
North Service Area
Proposed Pipeline

T
U

Stone Tree
Golf Course

R WTP

Deer
Island
RWTP

Recycled Water Treatment
Plant

T
U

Recycled Water Storage
Tank

T
U

Proposed Recycled Water
Storage Tank
North Marin Water District
Marin Municipal Water
District

(
!
Norman Tank Bel Marin Keys
Industrial Park
Ignacio B lvd

T
U

Reservoir
Hill Tank

Trl

k

g
Ri d

Roc

1 - 3 AFY

Central Service Area
Proposed Pipeline

lvd
Keys B
Bel Marin

ay D r
F airw

Bi g

!
(

SON
O MA
COU
MAR
NTY
IN C
OU
NTY

T
U

!
(

Woodland
Heights Tank

Fi

S

ky

r Trl
lk e
a
w

k
Ch ic

e n S hac k Fire R

d

T
U

(!
!
(!
( !(
(
!
(!

!
(
(!
!
(
( !

Peri

m et

er R

d

e

Fire R
d

t
igh
ns

Fir

Ni
ca
s io

e Rd

l
Va
le
yR
Sir Francis Drake B lvd

aA

l ta

s Valley
R

d

Qu e e
n st o

ne Fire

Rd

La

d
Lo
m

ca

sG
alli
nas
A ve

Lu

Gu

WEST YOST - \\wya.local\Corporate \Clients\861 North Marin Water District\60-21-04 Local Water SES\GIS\MXD\Figure 6-2 Recycled Water Expansion.mxd - cpittner - 3/18/2022

lvd

Bu r

Av
e

R WTP

lvd
dB
an

B

(
!

Less Than 1 AFY

Central Service Area
Pipeline

NSD Davidson
Street RWTP

wl
Ro

Segment C-1

to
o va
S N

!
(

he
r to
n

O li
ve
Av
e

NSD R W TP

!
(

At

(
!

¿

d
ard R
V iney

Pi

(
!
(
!
(
!
!
(
!
(
!
(
(!
!
((
(!
( !
!
( !
!
(
(
!
(!
( !
!
(
(
!
(
!
od B
lvd

C ent

Plum
Street
Tank

Ln

STAFFORD
LAKE

Red
wo

WT P

B lvd

37

H

T
U

Stafford TP

!
(
!
(
(
!!
(
!
(!
(
!
(

r
arin D
S an M

«
¬

Fire

Rd

Nov
at o

Segment N-1
ro

!
(

!
(

Fire Rd

Las Gallinas
Valley
Treatment Plant

T
U
R WTP

Figure 6-2

Notes:
1. Future recycled water customers are based on the parcel APN
listed in the Novato Development Tab_NMWD 2021 spreadsheet,
which was provided by NMWD on 01-26-2022.

Recycled Water Expansion

North Marin Water District
Local Water Supply
Enhancement Study

Chapter 6
Recycled Water System Expansion
Demands for the 57 potential customers identified by NMWD are summarized by segment in Table 6-1.
Appendix H includes a summary of all potential recycled water customers and their associated demand.
Table 6-1. Summary of Recycled Water Demands by Service Area
Potential Extension Segment

Recycled Water Demand
(AFY)

ID No.

North Service Area
Segment N-1

N-1 to N-4, N-7 to N-9

17

Segment N-2

N-11 to N-18, N-26 to N-32

23

N-10, N-19 to N-25

59

North Service Area Subtotal

99

Segment C-1

C-13 to C-15

4

Segment C-2

C-3 to C-12

19

Existing Pipeline on Hill Street and Cambridge
Street- New Users

C-1 and C-2

Existing Pipeline on Redwood Boulevard - New Users

Central Service Area

58

Central Service Area Subtotal

81

S-1 to S-10

21

South Service Area Subtotal

21

Grand Total

201

South Service Area
Existing Pipelines throughout Zone - New Users

Source: Provided in Appendix H.
AFY = acre-feet per year

6.3.1.1 Future Retrofit Opportunities
NMWD has received interest from an existing water customer located in the Bel Marin Keys Industrial
Park that would like to use recycled water for its cooling system and as process water. The total estimated
recycled water demand for the site is 10 AFY. The existing recycled water distribution systems do not
extend to Bel Marin Keys. To reach the area, the South Service Area pipeline could be extended north and
run along frontage roads parallel to Highway 101 and would then need to cross the SMART Train railroad
track. Alternatively, the distribution system could be extended from the Central Service Area with an
undercrossing beneath Highway 101. In either scenario, the highway and/or railroad crossing would add
significant cost to a pipeline extension project serving Bel Marin Keys.
At this time, no additional potential customers have expressed interested in receiving recycled water. Due
to the anticipated high construction cost that would result from the highway and/or railroad crossings,
and relatively low identified demand in the area, expanding Bel Marin Keys is not included in this Study.
The City has informally discussed with NMWD a potential expansion from the existing distribution pipeline
at Rowland Boulevard and Novato Boulevard to City Parks located approximately one mile north. This
expansion requires the potential crossing of the Arroyo Avichi Creek. No formal planning or detailed
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discussions have taken place to date. This potential expansion could allow several customers identified
along Segment N-2 or Segment C-2 to connect to the recycled water system.
In addition to the retrofit sites described earlier in this chapter, NMWD has identified other sites that
could potentially be retrofitted in the future. These potential retrofit sites include 14 landscape irrigation
sites and two car wash sites. NMWD has assessed each site and identified various challenges in connecting
the sites. The status and key considerations for these sites is provided in Appendix I. NMWD will continue
to consider retrofit of these sites in future analyses.
Note that as this Study is being finalized, the County of Marin has initiated the planning for the Housing
Element of their General Plan Update. The City is expected to initiate their Housing Element in Spring 2022
as well. Determining new potential customers that may identified under these efforts is beyond the scope
of this Study.

6.3.2 Supply Reliability
This section discusses the potential issues that could impact the availability of recycled water.

6.3.2.1 Climate Change Impact
Warmer weather, reduced rainfall, and erratic weather patterns all caused by climate change has the
potential to impact recycled water supply. As a result of low rainfall and increased water demand during
periods of higher temperatures, conservation measures typically increase resulting in a reduction of
wastewater flows. Since recycled water is produced from highly treated wastewater, there is a direct
relationship between reduced wastewater flows and available recycled water supply.
Currently recycled water demands within NMWD’s service areas are approximately 10 percent of the total
wastewater volume treated at NSD. Therefore, NMWD’s available recycled water supply is not anticipated
to be impacted by climate change.

6.3.2.2 Recycled Water Production
As described earlier in this chapter, the Davidson Street RWF provides recycled water to North and Central
service areas. NSD treats a portion of wastewater from within its service area to tertiary standards.
Treated wastewater that is not used for recycled water is discharged to San Pablo Bay in accordance with
NSD’s wastewater discharge permit. In 2020, NSD discharged 3,225 AF of treated wastewater to
San Pablo Bay (NMWD 2020 Urban Water Management Plan). As recycled water demand increases,
sufficient wastewater is potentially available that could be used as a recycled water supply. Coordination
between NSD and NMWD would be needed.
Recent improvements at the Davidson Street RWF increased the recycled water production capacity to a
firm recycled waste capacity of 1.71 MGD (total capacity of 2.56 MGD). A treatment capacity analysis
should be conducted to confirm supply availability during periods of peak demand. If there are production
constraints during peak demand periods, NMWD may consider increasing operational storage within the
system and/or implementation of demand management strategies. Additionally, NMWD could consider
supplementing recycled water supply with potable water.
The maximum daily delivery of recycled water produced by LGVSD in 2021 was 1.9 MG.

6-8
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Chapter 6
Recycled Water System Expansion
6.3.2.3 Recycled Water Distribution
NMWD’s South Service Area is exclusively served by recycled water produced at LGVSD. The recycled
water distribution system in the area is independent of the North and Central distribution systems. During
development of this study, a new pipeline was considered to connect the South Service Area distribution
system to the Central Service Area system. The pipeline would run parallel to Highway 101 and would
need to cross the highway to connect to the Central Service Area pipeline.
Interconnecting the systems would increase reliability of delivery to customers in the Central Service Area
by providing another system to deliver water during maintenance events or interruptions in the existing
system. Constructing an inter-connecting pipeline between the systems would have constructability and
permitting challenges, primarily due to the required crossing of Highway 101 as well as crossing an existing
railroad that runs parallel to the highway. Since an inter-connecting pipeline would not contribute to the
connection of additional recycled water customers, it is not included for evaluation in this study.

6.4 INFRASTRUCTURE REQUIREMENTS
This section describes the infrastructure requirements, including design criteria and assumptions for sizing
the recycled water distribution system pipeline extensions.
Figure 6-3 through Figure 6-5 shows the potential future recycled water customers that may be served in
the North, Central, and South service areas, respectively. Many future recycled water customers appear
to be within proximity to the existing recycled water distribution system and would not require additional
recycled water system expansion to be served.
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Chapter 6
Recycled Water System Expansion

6.4.1 System Performance and Design Criteria
The following sections describe the system performance and design criteria for new recycled water
distribution pipelines.

6.4.1.1 System Performance and Design Criteria
System performance and design criteria assumed for the proposed new pipeline segments analyzed have
largely been identified in NMWD’s prior planning studies as well as NMWD’s specifications. The
referenced documents are:
•

North Marin Water District and Novato Sanitary District Recycled Water Master Plan,
Nute Engineering, February 2004 (RWMP)

•

Recycled Water Implementation Plan, Nute Engineering and Winzler & Kelly, May 2006

•

Feasibility Study of West Ignacio Recycled Water Extension, Nute Engineering,
September 2017 (2017 Feasibility Study)

•

2010 NMWD Specifications

A summary of the recycled water system performance and design criteria is provided in Table 6-2.
West Yost recommends a minimum flow velocity of 1 foot per second (fps) to maintain water quality and
a Hazen-Williams Roughness Coefficient of 130, which is typical of the polyvinyl chloride (PVC) pipe
installed for NMWD’s recycled water distribution system. PVC is the specified recycled water pipe material
per NMWD standard specifications.
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Table 6-2. Summary of Recycled Water System Performance and Design Criteria
Component

Criteria

Data Sources/Remarks

Distribution System Minimum Pressures (Normal Operating Conditions Peak Hour Demand)
Minimum Pressure

40 pounds per square inch (psi)

RWMP

Maximum Pressure

60 psi

RWMP

Recycled Water Transmission and Distribution Pipeline Maximum Velocity
1 fps

West Yost Recommendation to
improve water quality

4 to 8 fps

RWMP

8, 12, and 16-inch

2017 Feasibility Study

PVC, Purple

2010 NMWD Specifications

130

West Yost Recommendation

20 percent of Annual Demand

2017 Feasibility Study

Average Day Peak Month Demand

Assumes 30-day Month

2017 Feasibility Study

Peak Day Demand

1.7 x Average Day Peak
Month

2017 Feasibility Study

Peak Hour Demand

5 x Average Day Peak Month

2017 Feasibility Study

Minimum Velocity
Distribution Pipelines
New Pipeline Sizing
Standard Diameter
Pipeline Material
Hazen-Williams Roughness Coefficient
Demand Factors
Peak Month Demand

The analyses performed here follow the design criteria presented in the 2017 Feasibility Study. However,
this Study presents an extremely conservative demand peaking factor. The combined peaking factor of
8.5 times average day peak month demand is significantly higher than the peaking factors used by other
municipalities which generally range between two- and three-times average day peak month demand.
Recycled water systems are generally designed to supply water during an 8-hour irrigation period between
the hours of 10 PM and 6 AM to limit public contact. This high-level assumption results in a peaking factor
of three times the maximum day demand.
Due to this discrepancy, West Yost recommends that NMWD conduct a system-wide demand analysis to
derive current and representative demands and peaking factors for the use in sizing future NMWD
facilities. NMWD is likely to determine that actual peaking factors are significantly lower than assumed in
the 2017 Feasibility Study.

6.4.1.2 Peaking Factors
The design criteria demand factors presented in Table 6-2 were applied to the projected new demands to
estimate the peak month, average day peak month, peak day, and peak hour demands. These peak
demands are summarized in Table 6-3.
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Table 6-3. Summary of Peak Demands
Annual
(AF)

Peak Month
(GPD)

Average Day Peak
Month
(GPD)

Existing Pipeline on
Redwood Boulevard –
New Demand

60.6

3,949,966

131,666

223,831

457.2

Segment N-1

17.0

1,105,938

36,865

62,670

128.0

Segment N-2

22.6

1,469,588

48,986

83,277

170.1

100.1

6,525,492

217,516

369,778

755.3

Existing Pipeline on Hill
Street and Cambridge
Street - New Demand

4.1

265,243

8,841

15,030

30.7

Segment C-1

19.0

1,238,234

41,274

70,167

143.3

Segment C-2

57.8

3,764,231

125,474

213,306

435.7

80.8

5,267,707

175,590

298,503

609.7

21.1

1,371,833

45,728

77,737

158.8

Scenario

Peak Day
Demand
(GPD)

Peak Hour
Demands
(GPM)

North Service Area

Total North Demand
Central Service Area

Total Central Demand
South Service Area
Total South Demand

6.4.2 Infrastructure Sizing
The following sections assess the capacity of NMWD’s recycled water distribution system for the proposed
new pipeline segments by service area. This analysis calculates velocity and head loss based on the
assumed peak hour demand conditions by segment calculated above in Table 6-3. For example, velocity
and head loss along Segment N-1 is calculated based on the peak hour demand (PHD) of 128 gpm which
is the PHD for that segment. These calculated velocity and head losses will provide an estimate of
expected pressure drop on the analyzed pipe segment and can be used to identify system capabilities and
potential deficiencies which may need to be addressed. Results of the analysis were used to determine
the recommended pipe sizing for each proposed new pipe segment.

6.4.2.1 Infrastructure Sizing Assumptions
The hydraulic assessment conducted for this study used design and criteria performance presented in
Table 6-2.
This analysis was conducted under future flow conditions assuming the existing system is able to provide
acceptable pressures at the proposed points of connection. No specific pipe, elevation, system pressure,
or operations information was included as a part of this analysis. West Yost recommends that NMWD
develop a more extensive hydraulic analysis of the recycled water system to confirm if adequate delivery
pressures can be achieved with expansion of the system, and to identify any pumping and storage needs.
Further, NMWD is recommended to develop a hydraulic model of the system to facilitate efficient analysis
as the system at it expands.
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6.4.2.2 North Service Area
The North Service Area is split between the Deer Island RWF which serves the Stone Tree Golf Course, and
the NSD Davidson Street RWF which serves the remainder of demands in the area. Proposed future
demands for the Northern Service Area are allocated along two proposed recycled water system segments
referred to in this study as Segment N-1 and Segment N-2.
The first proposed extension, Segment N-1, entails construction of 4,230 linear feet (LF) of pipe along
Redwood Boulevard and includes a nominal 128 gpm increase in peak hour demand which is not expected
to cause velocity or pressure drop related issues if designed as an 8-inch diameter pipeline.
The second extension, Segment N-2, entails 8,525 LF of pipe along Grant Avenue. includes a nominal
170 gpm increase in peak hour demand which is not expected to cause velocity or pressure drop related
issues if designed as an 8-inch diameter pipeline.

6.4.2.3 Central Service Area
Proposed future demands for the Central Service Area are allocated along two proposed recycled water
system extension segments referred to in this study as Segment C-1 and Segment C-2.
The first extension, Segment C-1, entails construction of 5,500 LF of pipe along Cambridge Street. The
projected annual demand of 19 AFY along this extension results in a nominal 143 gpm increase in peak
hour demands which is not expected to cause velocity of pressure drop related issues if designed as an
8-inch diameter pipeline.
The second extension, Segment C-2, entails construction of 9,425 LF of pipe along Ignacio Boulevard. This
extension was analyzed in the 2017 Recycled Water Feasibility Study. Recommendations from the
2017 Recycled Water Feasibility Study includes creation of a new pressure zone with a booster pump
station installed at the intersection of Ignacio Boulevard and Country Club Drive, and a new or refurbished
storage tank (NMWD’s Woodland Heights Tank). The Woodland Heights Tanks should be inspected to
determine the cost of rehabilitation. Pipe sizing and hydraulic assessment from the 2017 Recycled Water
Feasibility are assumed for this study. Based on recommendations of the 2017 study, the increase in peak
hour demands of 435 gpm is not expected to cause velocity of pressure drop related issues if designed as
an 8-inch diameter pipeline. If NMWD plans to not create a new pressure zone to serve this area,
additional hydraulic analysis is recommended to confirm the expected delivery pressures.

6.4.2.4 South Service Area
Potential new demand in the South Service Area is located in close proximity to existing recycled water
pipelines. Based on the estimated new demand and hydraulic calculations, the peak hour demands would
increase nominally by 158 gpm and is not expected to impact delivery. Therefore, the existing pipeline is
anticipated to be sufficient to serve the new demand.
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6.4.3 Implementation Timing
NMWD’s approach to expanding the distribution system is dependent upon several factors that include,
but is not limited to the following considerations:
•

Timing of the demand to be served

•

Ability of users to connect to the system

•

Availability of staff resources to facilitate connection of new customers and
on-going monitoring

•

Cost-effectiveness of the extension in comparison to the anticipated potable water offset

NMWD should continue to monitor development in the area and determine the pipeline that should be
extended and develop the implementation timeline accordingly. At this time, the soonest that
implementation of any of the pipeline extensions would occur is five years from the date of this Study.
This would allow the time to affirm demand in the area, work with customers to prepare for recycled
water connection, identify and secure potential funding sources and/or funding partners, conduct
additional study and develop design plans, and initiate regulatory and environmental approvals. If
external funding assistance for expanding the recycled water system are available to NMWD, then NMWD
may consider accelerating implementation of one or more of the proposed new pipeline segments to
connect additional customers and increase potable water offset.

6.5 WATER SUPPLY ALTERNATIVE EVALUATION
This section provides an evaluation of the recycled water expansion alternative and is comprised of the
following sections:
•

Cost Estimate

•

Operational Impacts

•

Regulations and Permitting

•

Public and Institutional Considerations

6.5.1 Cost Estimate
A planning-level cost estimate for the construction of the four identified pipeline extensions, along with
assumptions, is provided in Table 6-4. The cost estimate includes following alternative specific
assumptions:
•

Project Allowance = 30 percent

•

Pipeline Unit Construction Cost4 = $260 per linear feet

4

Pipeline unit cost is based on the Feasibility Study of West Ignacio Recycled Water Extension (September 2017). The pipeline
unit cost of $260 per linear foot was scaled to January 2022 using the Engineering News Record (ENR) Construction Cost Index
(CCI) for San Francisco of 14301. The pipeline unit cost is for an 8-inch diameter pipeline.
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The pipeline unit cost is assumed to include pipeline materials, trenching, placing, and jointing pipeline,
valves, fittings, service connections, placing imported pipeline bedding, native backfill material, and
asphalt pavement replacement, if required. Replacement costs were not included since the estimated
pipeline lifespan is 50 years and exceeds the 30-year operational cycle.
Annual O&M costs are based the level of NMWD staff effort per one-hundred recycled water customers.
NMWD estimated that it takes approximately one-quarter of the standard hours worked in a year for one
NMWD staff member to complete the required recycled water O&M tasks such as required reporting,
inspection, and maintenance per every one-hundred recycled water customer. This estimated level of
effort was scaled proportionally based on the number of additional recycled water customers that each
pipeline segment would add. An operating allowance was not included since the annual O&M cost is based
off of the historical level of effort NMWD has experience with operating its recycled water system.
Appendix H details the additional recycled water customers added per pipeline segment and Appendix F
provides a more detailed cost estimate for the recycled water pipeline extensions.
The total capital cost for Segment N-1 is estimated to be approximately $2.0 million. The annual O&M
cost is estimated to be $22,750 and the 30-year NPV O&M cost is estimated to be $657,000. The total cost
(total capital cost plus NPV costs) for constructing all recycled water pipeline segments is estimated to be
$2.7 million. Segment N-1 is estimated to offset the potable water supply by 17 AFY. Over the 30-year
operational cycle, Segment N-1 is estimated to offset a total of 510 AF from the potable water system.
The unit cost over 30 years for Segment N-1 is $5,300 per AF.
The total capital cost for Segment N-2 is estimated to be approximately $4.0 million. The annual O&M
cost is estimated to be $14,790 and the 30-year NPV O&M cost is estimated to be $427,000. The total cost
(total capital cost plus NPV costs) for constructing all recycled water pipeline segments is estimated to be
$4.5 million. Segment N-2 is estimated to offset the potable water supply by 22.6 AFY. Over the 30-year
operational cycle, Segment N-2 is estimated to offset a total of 678 AF from the potable water system.
The unit cost over 30 years for Segment N-2 is $6,600 per AF.
The total capital cost for Segment C-1 is estimated to be approximately $2.6 million. The annual O&M cost
is estimated to be $3,420 and the 30-year NPV O&M cost is estimated to be $99,000. The total cost (total
capital cost plus NPV costs) for constructing all recycled water pipeline segments is estimated to be
$2.7 million. Segment C-1 is estimated to offset the potable water supply by 4.1 AFY. Over the 30-year
operational cycle, Segment C-1 is estimated to offset a total of 123 AF from the potable water system.
The unit cost over 30 years for Segment C-1 is $22,000 per AF.
The total capital cost for Segment C-2 is estimated to be approximately $4.5 million. The annual O&M cost
is estimated to be $13,650 and the 30-year NPV O&M cost is estimated to be $394,000. The total cost
(total capital cost plus NPV costs) for constructing all recycled water pipeline segments is estimated to be
$4.9 million. Segment C-2 is estimated to offset the potable water supply by 19 AFY. Over the 30-year
operational cycle, Segment C-2 is estimated to offset a total of 570 AF from the potable water system.
The unit cost over 30 years for Segment C-2 is $8,600per AF.
Appendix F provides a more detailed cost estimate for the recycled water pipeline extensions.
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Table 6-4. Estimated Capital Cost for Recycled Water Pipeline Expansion Segments

Segment(a)

Pipeline
Installed
(LF)

Total Capital
Cost(b)
($)

30-Year NPV
O&M Cost
($)

Total
Potable
Water Offset
over 30
years (AF)

Segment N-1

4,230

2,002,000

657,000

510

5,300

Segment N-2

8,525

4,036,000

427,000

678

6,600

Segment C-1

5,500

2,603,000

99,000

123

22,000

Segment C-2

9,425

4,462,000

394,000

570

8,600

27,680

13,103,000

1,577,000

1,881

7,900

Total

Unit Cost over 30
years(c)
($ per AF)

Notes:
(a) Connection of customers within the South Service Area would require lateral connections to existing recycled water pipelines. a new
recycled water distribution pipeline is not anticipated to be required. As such, capital costs for connection of customers in the South
Service Area is not included.
(b) The construction contingency was estimated to be 40% and the project allowance for planning, permitting, engineering, legal, and
administrative costs was estimated to be 30%. Pipeline diameter was assumed to by 8 inches with a pipeline unit cost of $260 per linear
foot. The cost does not include replacement costs or O&M costs.
(c) Unit Cost = Total Capital Cost divided by the total potable water offset over 30 years for each pipeline segment. Unit costs are rounded
up to the nearest $100.

6.5.2 Operational Impacts
The recycled water system expansion option will require some additional NMWD resources to administer
and monitor additional recycled water use sites. Additionally, the expansion would present additional
operational impacts to NSD related to increased recycled water production. This section describes
potential operational impacts to NMWD. Operational impacts to NSD are anticipated to be reflected in its
charges to NMWD for producing recycled water.

6.5.2.1 Operations and Maintenance
The connection of new recycled water customers will require additional NMWD staff resources to approve
the connection, as well as annual site inspections once connected.
The level of additional operations and maintenance needs will vary based on the selected recycled water
pipeline alignment. Operations and maintenance needs related to new pipelines and potential pumps,
power requirements, and demand management are discussed in this section.
The operations and maintenance requirements of new recycled water pipelines are anticipated to be
minimal. However, if booster pumps are added to the system, additional operations and maintenance
resources will be required. Pumping may be required to deliver recycled water to customers at adequate
pressures. Previous studies identify the need for a booster pump station to serve customers along the
Ignacio Boulevard recycled water pipeline alignment (referred to as Segment C-2 in this study). Additional
hydraulic analysis is required to determine if additional pumping is needed along other future new
recycled water pipeline extensions. New pumping within the system will increase power requirements for
the system as well as the need for additional staff time for operations and maintenance of new pumps.
During peak irrigation periods, recycled water demand may exceed supply. As noted earlier in this chapter,
improvements made at the NSD RWTF have increased recycled water production capacity. However, if
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the recycled water distribution is expanded and additional customers are connected, recycled water
demand could exceed supply during peak use periods. NMWD may consider supplementing the recycled
water supply with potable water on occasion, during peak demand days for example. Recycled water
supply shortfalls persist over longer periods, NMWD may consider implementation of an irrigation
demand schedule or recycled water demand management measures. Such a demand management
scenario would require additional NMWD staff resources to oversee.

6.5.2.2 Operational Considerations for Indoor Recycled Water Use
Additional NMWD staff time to coordinate regulatory approval of the dual-plumbed site and increased
monitoring and reporting will be required. Also, dual-plumbed sites will require a cross-connection test
once every four years that NMWD staff must oversee.
Additional factors must be considered when using recycled water indoors for toilet flushing and urinal
uses. Supply reliability as well as color and odor of recycled water will be important factors for indoor use.
State regulations for indoor recycled water use require additional monitoring and testing that NMWD
must conduct.
When providing recycled water for toilet flushing, reliable service and supply will be paramount. Unlike
the potable water system, the recycled water distribution system is not a looped system. A line break or
maintenance activity along the main distribution line of the recycled water system could interrupt service.
To mitigate the risk of service interruption, an on-site back-up potable water supply should be considered.
This connection must be through either a potable water air gap tank, or through a swivel-ell connection.5
Any connection to the potable water system must be in accordance with the State’s Title 17 regulations
and approved by the State Water Resources Control Board’s Division of Drinking Water (DDW). At the
time of preparation of this study, the State is developing a Cross-Connection Control Policy Handbook
which may replace relevant regulations.6
Aesthetic issues, specifically color and odor, have been associated with recycled water for toilet flushing.
The composition of the recycled water supply and low turnover of water within the distribution system
can increase color and odor issues. However, several water agencies throughout California are
successfully providing recycled water for toilet flushing use (such as nearby MMWD). Additional on-site
treatment, such as granulated activated carbon filters, or boosting chlorine residual in the recycled water
distribution system, could help reduce or eliminate color and odor. Flushing of the recycled water lines
during the winter season when recycled water demands are low to remove stagnated water could also
help reduce color and odor. Additional study of the recycled water quality and testing of the recycled
water at points along the distribution system should be conducted to confirm the need for color and odor
reduction, and to identify potential solutions if needed.
For indoor recycled water use, State regulations require more monitoring and cross connection testing
compared to outdoor recycled water use. A visual inspection of the site must be conducted annually to
confirm that no visual connections between the potable and recycled water systems have been made. A

5

A swivel-ell connection assembly consists of a reduced pressure principle backflow prevention assembly combined with a
changeover piping such that the potable and recycled water sources are not connected, but allows for water to be supplied to
the distribution system.
6

California State Water Resources Control Board, Cross-Connection Control Policy Handbook,
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/cccph.html, accessed March 16, 2022.
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cross connection test is required once every four years to confirm the absence of cross connections
between the water systems. These additional requirements will require more NMWD personnel time for
testing and reporting.

6.5.3 Regulations and Permitting
This section describes the regulations and permitting associated with this alternative.

6.5.3.1 Recycled Water Pipelines Expansion
Expansion of the recycled water system would require installation of pipelines and construction of
ancillary structure. Pump stations may also be needed to provide service to some locations. These
activities would be subject to environmental review under CEQA. Pipeline construction would involve
excavation and filling in existing right-of-way and possibly in undisturbed land. Construction-related
impacts could include increased noise, air quality and greenhouse gas emissions (GHG), soil erosion, and
disturbance of biological and cultural resources. This alternative water supply option would expand an
existing recycled water system and, depending on project design, CEQA review may be accomplished
under a variety of categorical or statutory exemptions as follows:
•

CEQA Sec. 15301 – Class 1 Minor alteration of existing public or private structure

•

CEQA Sec. 15303 – Class 3 Small Facilities

•

CEQA Sec. 25304 – Class 4 Minor Alteration of Land

•

CEQA Sec. 15282 (k) – New or repair of an existing pipeline of less than 1 mile

Regional expansion of the recycled water system to include large new areas with a substantial expansion in
capacity may trigger the need to prepare a Mitigated Negative Declaration of Environmental Impact Report.
NMWD may need to coordinate with the City (or the County in some areas) to address extension of recycled
water pipelines and service to new development projects under the proposed projects’ CEQA studies.
If future pipeline alignments disturb sensitive biological resources such as wetlands, creeks, or habitat for
endangered species permits may be required from the natural resource agencies, including U.S. Army Corps
of Engineers, Regional Water Quality Control Board, California Department of Fish and Wildlife, or U.S.
Department of Fish and Wildlife. If project activities are planned in the vicinity of culturally sensitive areas
consolation with local tribes, construction monitoring, and documentation of artifacts may be required.
Connection of recycled water to new customers or use type must be in accordance with the State’s
Title 17 and Title 22 regulations and approved by the DDW and may require an update of NMWD’s
Recycled Water Engineer’s Report.
Regulatory constraints for alternative are considered moderately complex because extensive regulatory
agency review and/or CEQA analysis could be required depending on final design. Many impacts may be
avoided if biological and cultural resource assessments inform project design, pipeline alignments and
location of project facilities.

6.5.3.2 Dual Plumbing for Indoor Use
Dual plumbed building for indoor recycled water use will require preparation of a separate Recycled Water
Engineer’s Report for review and approval by DDW. Recycled water pipelines and appurtenances must be
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identified and labeled in accordance with Title 22 regulations. Before recycled water can be delivered to
the building, a cross connection test must be performed to confirm the absence of any cross connections
between the potable and recycled water systems.

6.5.4 Public and Institutional Considerations
Successful expansion of NMWD’s recycled water system require support from the public and
stakeholders, and partnership and agreements with other entities. The following sections discuss the
considerations listed below:
•

Public acceptance

•

Inter-Agency coordination

•

Financial partnerships

•

NMWD Recycled Water Regulations (Regulation 18)

6.5.4.1 Public Acceptance
Recycled water use is widely accepted within NMWD’s service area. This is evidenced by interest in
customers wanting to connect to the system and by NMWD’s commercial and residential truck fill programs.

6.5.4.2 Inter-Agency Coordination
NMWD and NSD have a strong partnership in developing and providing recycled water to the community.
Since the early 2000’s, NMWD and NSD have cooperated in recycled water development beginning with
the Deer Island RWTF and the delivery of recycled water to the Stone Tree Golf Course and Novato Fire
Protection District Station No. 2. In development of the Davidson Street RWTF to provide recycled water
to the North and Central areas of Novato, NMWD and NSD revised their “Inter Agency Agreement for
Recycled Water Between Novato Sanitary District and North Marin Water District”. The agreement
establishes roles and responsibilities for NMWD (distributor of recycled water) and NSD (produce of
recycled water). Similarly, NMWD has an inter-agency agreement for recycled water with LGVSD.
NMWD coordinates regularly with NSD and LGVSD in recycled water planning. In accordance with
NMWD’s inter-agency agreements for recycled water with NSD and LGVSD, NMWD provides annual
projections of recycled water needs for the upcoming year and provides updates and expansion plans.
Through these existing agreements and coordination efforts, NMWD will continue to work with NSD and
LGVSD for additional recycled water supply as new customers are connected and if the recycled water
system is expanded.
NMWD regularly coordinates with the City to extend its potable and recycled water service, from planning
to construction. NMWD will continue to work with the City as it implements expansion of its recycled
water system.

6.5.4.3 Financial Partnerships
As development occurs, NMWD may seek opportunity to partner and cost-share with developers for the
construction of new recycled water distribution pipelines. NMWD should continue to explore
opportunities for financial partnerships as new development is reviewed.
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NMWD has successfully obtained state and federal grant funding for construction of existing recycled
water facilities. NMWD joined the North Bay Water Reuse Authority, an organized regional entity working
together to pursue funding for recycled water projects that benefit both local and regional water supply.
NMWD should continue to monitor and pursue state and federal grants for recycled water projects.

6.5.4.4 District Recycled Water Regulations
NMWD encourages the future expanded use of recycled water through District Regulation No. 18.
District Regulation 18 includes a mandatory use requirement for recycled water service when connection
to the recycled water system is deemed to be feasible. District Regulation No. 18 applies to both existing
customers and new development within NMWD’s recycled water service areas.

6.6 FINDINGS AND CONCLUSIONS
Expanding NMWD’s recycled water system could provide a potable water offset of up to 63 AFY if all
proposed extension projects were constructed. This equates to a total potable water offset of 1,881 AF
over 30 years. The total estimated capital cost for the four identified pipeline extensions is estimated to
be $13.1 million and the 30-year NPV O&M cost is estimated to be $1.6 million. The total cost (total capital
cost plus NPV costs) is estimated to be $14.7 million and the unit cost over 30 years is $7,900 per AF.
At this time, expansion of the recycled water distribution system is not recommended due to the high
cost of new pipelines relative to the volume of potable water offset. NMWD should continue to explore
opportunities to increase recycled water use and to pursue opportunities to offset the cost of new
recycled water pipelines.
The following considerations should be made as NMWD considers expanding recycled water pipelines in
the future:
•

Review and update NMWD’s design and performance criteria to reflect current and planned
operations (e.g., recycled water systems design criteria, recycled water balance analyses,
pump station operations, and storage operations).

•

Perform a system-wide demand analysis to determine system specific peaking factors to
ensure facilities are properly sized.

•

Develop a more extensive hydraulic analysis of the recycled water system to confirm if
adequate delivery pressures can be achieved with expansion of the system, and to identify
any pumping and storage needs. Develop a hydraulic model of the system to facilitate future
analysis as the system is expanded.

•

Conduct a treatment capacity analysis to confirm capacity to meet increased demand during
peak use periods. Continue to identify and explore partnership with developers to fund new
recycled water pipelines.

•

Monitor and pursue opportunities for grants through local, state, and federal programs.

•

Update Regulation 18 to reduce administrative and financial constraints on NMWD and to
further encourage and facilitate new recycled water connections.
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This Chapter presents the potential for and an evaluation of producing potable reuse water from available
surplus wastewater supply to enhance NMWD’s local water supply. As detailed herein, indirect potable
reuse is determined to be non-viable for NMWD at this time due to lack of adequate storage availability.
Since indirect potable reuse was determined to be infeasible for NMWD, a detailed planning-level cost
estimate was not prepared as part of this Study. Nevertheless, relevant information is documented in this
Chapter to support additional work that could be done in the future to support production of a potable
reuse supply for NMWD should the identified impediments be overcome.

7.1 OVERVIEW OF POTABLE REUSE
Potable reuse involves producing potable water from wastewater that has been processed through an
advanced treatment process. Potable reuse thus requires a source of available wastewater, as well as
dedicated treatment process equipment.
The DDW is responsible for establishing regulations for potable reuse in California. Existing DDW
regulations identify four potable reuse classifications, as follows:
•

Surface Water Source Augmentation: A potable reuse water supply is added to an
untreated drinking water supply storage reservoir at a blending ratio of no more than
10 percent potable reuse supply and stored for a minimum of 60 days. The combined supply
would then be processed through a potable water treatment plant before distribution.

•

Groundwater Replenishment: A potable reuse water supply is combined with groundwater
either via surface application (spreading) or subsurface application (direct injection). After
receiving substantial mixing and dilution with groundwater and receiving soil aquifer treatment,
the injected water would be directed to a treated water supply distribution system.

•

Raw Water Augmentation: A potable reuse water supply is blended with other raw water
supplies, and the combined flows are processed through a potable water treatment plant
prior to distribution.

•

Treated Water Augmentation: A potable reuse water supply – processed through an
advanced treatment system – is discharged directly to a potable water distribution system.

To date, DDW has established clear regulations for groundwater replenishment and surface water source
augmentation systems—indirect potable reuse storage options. Regulations for raw and treated water
augmentation are under development and are therefore currently not readily permittable.
The potential treatment and storage of recycled water for potable reuse considered in this Study is
illustrated on Figure 7-1.
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Figure 7-1. Potential Full Advanced Treatment and Storage for Potable Reuse

7.2 INDIRECT POTABLE REUSE AS A WATER SUPPLY ALTERNATIVE
This section provides a description of indirect potable reuse as a water supply for NMWD, organized by
the following sections:
•

Potential Potable Reuse Strategy

•

Water Supply Yield and Reliability

•

Infrastructure Requirements

•

Implementation Timing

7.3 POTENTIAL POTABLE REUSE STRATEGY
One major benefit of potable reuse as a water supply is that the water source (wastewater) is relatively
consistent and not directly subject to climatic fluctuations, such as drought. However, a wastewater
supply will have some seasonal variability that does not match the seasonality of potable water demands
because storm- and groundwater-driven inflow and infiltration leads to higher wastewater flows in the
winter and spring. One benefit of either groundwater replenishment or surface water source
augmentation is that the seasonal variability of the supply can be mitigated to better match potable water
demands by coupling the production of potable recycled water with a long-term storage option: a
groundwater aquifer or surface water reservoir, respectively.
For NMWD, the most cost-effective potable reuse strategy would involve a treatment system that is sized
for continuous production of recycled water coupled with some type of storage because NMWD’s water
supply shortfalls are intermittent and variable. Continuous operation with storage would reduce the
capital costs for treating effluent to potable reuse standards by minimizing the required size of the
treatment facilities. Moreover, maintaining continuity of operations (and therefore staffing) is logistically
simpler than having to bring on staff for each operational period since the operations staff needed for a
potable reuse treatment facility require highly specialized skills and certification.
Of the different potable reuse classifications discussed above, both groundwater replenishment and surface
water source augmentation allow for continuous operation with storage. The groundwater replenishment
and surface water source augmentation are often referred to as “indirect potable reuse” options whereas
raw and treated water augmentation are often referred to as “direct potable reuse.”
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For purposes of this Study, only the indirect potable reuse classifications have been evaluated. As the
regulatory pathway for direct potable reuse becomes clearer, NMWD may wish to further consider the direct
potable reuse options, especially because these would not be limited by storage availability.

7.3.1 Potential for Surface Water Augmentation
Of the indirect potable reuse options, surface water source augmentation can be dismissed as not viable
within NMWD’s service area because of challenges associated with achieving required minimum retention
time and an economy of scale. The only current available surface water storage location is Stafford Lake.
A blending ratio of no more than 10 percent recycled water is generally required for surface water source
augmentation, and a minimum of 60 days retention time in a reservoir is required under all conditions.
Achieving the minimum 60-day retention time in any given year may be difficult for NMWD based on
several factors. One factor is the timing of adding recycled water to Stafford Lake. Recycled water could
be added early in the winter to maximize the time prior to start of seasonal STP operation. NMWD may
risk having to spill some of the recycled water before it could be treated through the STP. If recycled water
is added in the spring after the winter rainy season, the minimum retention time may not be achieved
prior to the seasonal start of STP operation.
Another factor is that predicting the actual retention time is complicated by the recycled water likely
having a different temperature than lake water, which would impact the travel path of the added recycled
water. Additional evaluation would be needed to evaluate these factors and confirm what retention time
is feasible, especially during a dry year when a longer STP operation window may be needed or preferred.
The minimum working volume of NMWD’s surface water reservoir Stafford Lake is about 1,000 AF, which
would allow at most 100 AF of reuse water storage. That volume is not considered large enough for
surface reservoir augmentation to be cost effective. The capital cost for a pipeline to convey treated
recycled water to Stafford Lake is estimated to be $26 million, as detailed later in Section 7.2.1. Even if
NMWD were able to add 100 AFY to Stafford Lake over 30 years, the unit capital cost for the pipeline
alone would be $9,000 per AF.

7.3.2 Potential for Groundwater Replenishment
Groundwater replenishment with in-ground storage of potable recycled water was considered for
viability. The envisioned groundwater replenishment project is illustrated on Figure 7-2, and would involve
injecting highly treated recycled water at a continuous rate year-round into the groundwater aquifer for
storage via one or more injection wells. The stored water would then be removed using a dedicated
extraction well or wells when needed to meet water supply demands. The extracted water would go
directly into NMWD’s water supply distribution system, requiring no further treatment beyond addition
of disinfectant to ensure adequate residual in the water system.
A local groundwater replenishment strategy would rely on the same local groundwater aquifer evaluated
for ASR in Chapter 5, the Novato Valley Basin. As further detailed in Chapter 5, the Novato Valley Basin
has limited storage capacity and low permeability. Moreover, the injection and extraction rates are
relatively low, estimated at 30 gpm and 50 gpm per well, respectively. A groundwater replenishment
strategy with potable reuse water would be distinct from an ASR program in that the injection and
extraction wells would need to be geographically separated to allow for adequate retention time.
Nevertheless, the same aquifer limitations would apply to groundwater replenishment.
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Figure 7-2. Potential Groundwater Replenishment
Due to limited local groundwater storage availability, a local groundwater replenishment option is
determined to be non-viable. NMWD is engaged in the Resiliency Study that is evaluating various regional
water supply options and may identify regional groundwater storage options. The rest of this Chapter
provides additional information on a groundwater replenishment project should an adequate storage
option be identified.

7.3.3 Water Supply Yield and Reliability
NMWD receives tertiary treated effluent from the NSD wastewater treatment plant (WWTP) for recycled
water use. NMWD also receives recycled water from LGVSD for use within NMWD’s service area.
However, LGVSD’s WWTP is further from potential recycled water conveyance and/or storage sites.
Because of its proximity to the NMWD service area, and because influent to the NSD WWTP is substantially
from NMWD’s service area, the NSD WWTP is evaluated a the potential source for IPR.
NSD currently discharges secondary treated effluent into the San Francisco Bay. This effluent may
potentially be available for beneficial reuse for IPR. Diversion of additional wastewater supply for IPR use
would need to be discussed and confirmed with NSD to confirm existing and future discharge obligations
that NSD may have that would limit the availability of wastewater supply for IPR use.
The limiting factors for potable reuse via groundwater replenishment would be the injection rates into
and storage capacity of the aquifer of interest. Each injection well into the Novato Valley Basin has been
estimated to allow for injecting water at a rate of 30 gpm, as noted above and detailed in Chapter 5. For
a year-round injection (365 days per year), this rate equates to 48 AFY per injection well. The storage
capacity available has not been quantified for this Study due to lack of data, but is estimated in Chapter 5
to be significantly less than 1,000 AFY.
Regarding the reliability of potable reuse as a water supply, wastewater is relatively consistent and not
directly subject to climatic fluctuations, as noted above. Wastewater flows are thus highly reliable, and if
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coupled with some form of storage, an expected average wastewater volume can be estimated year-toyear for meeting baseline water supply demands.

7.3.4 Infrastructure Requirements
DDW established statewide regulations for groundwater replenishment via subsurface application in
2014. These requirements specify both treatment standards and retention time/blending requirements,
which are summarized below, followed by a discussion of the infrastructure that would be needed for a
groundwater replenishment system to meet these requirements.

7.3.4.1 Treatment Standards
DDW treatment standards for groundwater replenishment are established to ensure adequate removal
of organic and inorganic contaminants found in secondary treated wastewater effluent and
removal/inactivation of pathogens (e.g., virus, Giardia and Cryptosporidium). The regulations specifically
include pathogen reduction requirements defined in terms of orders of magnitude (logarithm base 10, or
“log”) reduction/inactivation of organisms. The regulations also include resiliency requirements that
further define the configuration of the treatment system. A summary of the applicable treatment
standards and resilience requirements is provided in Table 7-1.
Table 7-1. Treatment Requirements for Groundwater Replenishment
Category

Value

Treatment Standards
Enteric viruses

12-log reduction

Giardia cysts

10-log reduction

Cryptosporidium oocysts

10-log reduction

Total Organic Carbon (TOC)

Maximum 0.25 milligrams per liter (mg/L) in
95 percent of samples(a)
Maximum 0.5 mg/L in 20-week running average

Total Nitrogen

10 mg/L

Treatment Resiliency Requirements
Separate treatment processes

3 for each pathogen

Maximum credit for each process and pathogen
Processes requiring at least 1.0-log reduction credit

6-log reduction
(b)

3

Note:
(a) Within first 20 weeks.
(b) A single treatment process is allowed to receive log reduction credits for more than one pathogen.

For subsurface (e.g., groundwater aquifer) application projects, DDW also specifically requires the use of
a full advanced treatment (FAT) process that includes:
•

Primary treatment and secondary (oxidation) processes: There are no specific
requirements for these treatment processes, as the downstream membrane filtration and
reverse osmosis (RO) treatment processes will ensure the total nitrogen and TOC limitations
listed in Table 7-1 are achieved. However, agencies that operate FAT systems have
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documented that secondary treatment systems that provide extended aeration for
nitrification produce water that has lower levels of the organics that can lead to fouling in
downstream membrane filtration systems. Therefore, secondary treatment systems that
provide nitrification upstream of the membrane filtration process can require less
maintenance and may perform better over time. The secondary treatment system at the
NSD WWTP is designed to provide at least partial nitrification.
•

Membrane filtration: Membrane filtration may be achieved by either microfiltration, which
has a pore size that ranges from 0.1 to 5 micrometers (µm), or ultrafiltration, which has a
pore size that ranges from 0.01 to 0.1 µm. Although not specifically defined in DDW
regulations, this treatment step is needed to provide particle removal upstream of a RO
membrane process.

•

RO Process: RO is a separation process like the membrane filtration processes but with
membranes that have a nominal pore size ranging from 0.001 to 0.0001 µm. Therefore, the
RO process can remove smaller particle size pollutants, including small dissolved organic
compounds and monovalent ions that pass through larger pore membrane filtration
processes. RO membranes also generate a concentrated reject brine stream that must be
treated and disposed of separately.

•

Advanced Oxidation Process (AOP): An AOP uses or combines two or more oxidizing agents to
create hydroxyl radicals, which serve as an oxidant for elimination of organic pollutants while
also providing inactivation/destruction of viruses, bacteria, and other pathogens. Common
AOP options involve adding ozone to water with a high pH, adding ozone to water that is also
exposed to ultraviolet (UV) light energy, adding hydrogen peroxide to water that is also
exposed to UV light energy, or adding ozone to water in combination with hydrogen peroxide.

The FAT process meets the resiliency requirements of at least three separate treatment processes with
each process credited with no more than 6-log reduction per pathogen (virus, Giardia, Cryptosporidium)
and at least three processes credited with no less than 1.0-log reduction. The FAT process should generally
be capable of providing 10-log removal for Cryptosporidium, Giardia, and viruses. However, additional
removal credit would likely be needed to meet the 12-log virus reduction standards.
The amount of additional virus removal credit required would need to be determined and demonstrated
through equipment-specific validation testing. DDW allows for one virus log removal credit for each
month of groundwater retention time. Additional discussion regarding groundwater retention time
credits is provided in the next subsection, in which retention time/blending requirements are addressed.
Most projects that employ the FAT process must rely on groundwater retention time credits to meet
between 1-log and 3-log of the required virus removal credits.
In addition to validation testing, performance of the RO and AOP systems must be documented prior to
full-scale system operation. Finally, ongoing monitoring and demonstration is required after the facilities
are online to confirm performance.

7.3.4.2 Retention Time/Blending Requirements
DDW regulations for groundwater replenishment via subsurface application require that the recycled
water have a minimum two-month “response retention time” in the groundwater aquifer prior to being
recovered from the nearest downgradient extraction well. The response retention time is intended to
provide an additional level of safety for the purpose of protecting public health. The response retention
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time, which can also be applied toward meeting the log-removal credit requirements, must ultimately be
validated using a tracer study.
During project planning and/or until completing the required tracer study is possible, DDW will only grant
a retention time credit for a portion of the retention time demonstrated through other approved
non-tracer study methods. Specifically, if the retention time is demonstrated to be eight months using a
numerical modeling analysis, DDW will grant four months of retention time credit; and if retention time
is demonstrated to be eight months using an analytical model (e.g., Darcy’s Law), DDW will grant two
months of retention time credit.
The regulations also specify a maximum fraction of recycled water that can be injected relative to the total
recharge water volume. The fraction of recycled water is referred to as the Recycled Water Contribution
(RWC). The remaining diluent (dilution) water must generally be a DDW-approved drinking water source
with nitrate and nitrite concentrations below the State’s Maximum Contaminant Levels applicable to
potable water supplies. DDW will grant the RWC for each project based on a review of the project
applicant’s engineering report, which documents both the treatment system reliability and the logremoval validation process, and demonstration that the treatment processes will reliably achieve a TOC
concentration of 0.5 mg/L or less. The regulations do allow an initial RWC up to 100 percent to be
approved (i.e., with no dilution water required). However, it may be difficult to provide all the
demonstrations needed to obtain an RWC of 100 percent prior to project implementation. DDW can also
approve an increase to the RWC after project implementation.

7.3.4.3 Infrastructure Components
The major facilities required to support a groundwater replenishment system consist of the following:
•

FAT System: Membrane filtration, RO and AOP.

•

Potable Reuse Supply Pipeline: For conveyance of secondary effluent from the NSD WWTP
to the new FAT system. If the advanced treatment facility were co-located at the WWTP,
(assuming there is space available), this pipeline may be a relatively small component of
the project.

•

Injection and Extraction Wells: For conveyance of the potable water supply into the
receiving groundwater aquifer and recovery of the stored water. Injection and extraction
wells cannot be co-located because a retention time through the aquifer would be needed
to meet DDW requirements.

•

Injection Water Supply and Extraction Water Delivery Pipelines: For conveyance of the
potable water supply to the injection wells and from the extraction wells to the NMWD’s
potable water system, respectively.

•

Monitoring Wells: DDW requires monitoring wells downgradient of the injection wells and
upgradient of the extraction wells and other drinking water wells.

In addition, management of the brine (centrate) from the RO process and solids from the other filtration
processes would need to be considered. While these may not require significant capital infrastructure,
long-term disposal costs could be significant, particularly for brine management.
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7.3.5 Implementation Timing
NMWD’s timing for implementing potable reuse as a water supply option depends on if and when potable
reuse becomes a viable water supply alternative. If a feasible injection and storage option were found,
such as for a regional aquifer, or if raw or treated water augmentation were pursued, once regulations
more readily support those options, implementing potable reuse would require two major initiatives.
First, the planning and permitting of an advanced treatment facility would need to be completed. Second,
the facility and associated conveyance infrastructure would need to be designed and constructed.
Design and construction of the conveyance infrastructure is estimated to require 12 to 18 months. The
planning and permitting of an advanced treatment facility is estimated to require at least 1 year and
possibly up to 3 to 10 years prior to design and construction. The longer end of the range would be needed
for raw or treated water augmentation because significant planning work would be needed to support
more direct conveyance of potable recycled water, including public outreach and coordination with DDW.

7.4 WATER SUPPLY ALTERNATIVE EVALUATION
Given the uncertainty of a local potable reuse project for NMWD at this time, a detailed evaluation of this
alternative has not been completed. This section provides a high-level assessment of the water
supply alternative.

7.4.1 Cost Estimate
If viable storage were available, a potable reuse supply for NMWD would be able to provide between
1,000 and 3,100 AFY of additional water supply. This alternative would require an advanced treatment
facility with a capacity of between 1 and 3 MGD. Advanced treatment facilities that are at least twice the
upper end of this range have been estimated to have per acre-foot unit lifecycle costs between $1,000
and $2,400. These lifecycle costs account for constructing and operating an advanced treatment facility
over a 30-year time period. Because of the relatively small scale of a District potable reuse project, unit
lifecycle costs for an advanced treatment facility for production of potable water for NMWD are estimated
to be at least $3,000 per AF1. For the purposes of comparing water supply alternatives under this Study,
the total cost is estimated to be $3,000 per AF for the IPR alternative.
The lifecycle unit costs mentioned above do not account for management of the RO reject brine stream.
Additional study would be needed to determine feasible RO reject brine management alternatives and
their costs. The costs associated with RO reject brine management may be cost prohibitive given possible
disposal options. Such options would include trucking of brine waste to a pre-established ocean discharge
point, construction of a brine disposal pipeline to the coast, or deep injection of brine waste. There are
current efforts underway in the State to identify a potable reuse treatment train that meets DDW
objectives but does not rely on RO treatment. If such an approach is developed and accepted by DDW,
the treatment-related costs could be significantly reduced, and the RO reject brine stream management
requirements would be eliminated.

1

Estimated unit cost for IPR is based on industry standards. Because IPR was determined to not be viable for NMWD, a detailed
planning-level cost estimate was not prepared.
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Additional costs would be incurred for needed groundwater injection or extraction equipment, as well as
conveyance equipment, such as pump stations and pipelines.
One possible direct potable reuse option would include storing reuse water in Stafford Lake for
subsequent processing through the STP. In that case, the source water is still assumed to be from the
existing NSD WWTP. A conveyance pipeline of approximately 28,000 linear feet would be needed for
conveyance from the NSD WWTP to Stafford Lake. The capital costs alone of the pipeline is estimated to
be $26 million. Depending on the annual production of highly treated effluent, this capital cost equates
to a unit cost of $280 to $870 per AF over the 30-year project horizon, for 3,100 and 1,000 AFY,
respectively. The pipeline costs would be in addition to treatment costs, such as for a FAT system and
beyond at the NSD WWTP for delivery of treated water.

7.4.2 Operational Impacts
Production of potable reuse water would require a new advanced treatment facility, most likely located
at or near the existing NSD WWTP and thus not co-located with current NMWD facilities. The advanced
treatment facility would require chemical and energy resources, along with dedicated staff, who are
adequately certified for operating the advanced facility. If some kind of aquifer storage were combined
with potable reuse production, additional NMWD staff time would be needed for operation and
maintenance of injection and extraction well infrastructure. Further, additional chemical and energy
resources would be needed at the Stafford Treatment Plant to accommodate a similar increase in water
production. These resources were not determined as the effort is beyond the scope of the current
evaluation, particularly for an alternative that is not considered viable at this time.
Potable reuse water would also have a different chemical quality than NMWD’s current source water to
the STP. If stored in a groundwater aquifer, potable reuse water being added to NMWD’s potable water
distribution system would be expected to have a chemical quality related to the storage aquifer, which
would likely have a different mineral content in addition to possibly higher salinity than NMWD’s potable
water. Prior to introducing extracted potable reuse water and/or adding into NMWD’s potable water
distribution system, extensive analytical testing would be needed to determine what, if any, impacts
would be expected from blending in the new water supply. Potential impacts include higher calcium
carbonate scaling or the opposite of leaching materials from the distribution system if a large pH or
alkalinity difference is achieved.

7.4.3 Regulations and Permitting
The regulations for achieving adequate quality in the potable reuse water have been detailed above with
the discussion of the infrastructure requirements for potable reuse. In addition, a Wastewater Change
Petition would need to be submitted to the State Water Board. A change petition would be needed prior
to diverting wastewater that is currently being discharged to surface water for a different use, such as a
recycled water or potable reuse supply source. The change petition process is meant to protect existing
water rights holders downstream of the existing discharge. Since NSD’s effluent discharge is to
San Pablo Bay, water rights concerns would be most likely be minimal to non-existent.
The standard CEQA environmental analysis would also be needed to support development of any
infrastructure project.
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7.4.4 Public and Institutional Considerations
Implementation of a potable reuse project, whether for indirect or direct reuse, is subject to heightened
public scrutiny because of the nature of the source water despite State regulations and other similar
projects being in place.
In addition, an agreement would be needed with NSD for construction and operation of the advanced
treatment facility assuming it would be constructed adjacent to the existing WWTP. Additional
agreements would be needed with property owners along the conveyance pipeline alignment, as well as
for land needed for aquifer injection and extraction wells.

7.5 FINDINGS AND CONCLUSIONS
Neither of the two indirect potable reuse classifications (groundwater replenishment and surface water
source augmentation) are found to be viable for NMWD when considering locally available storage options,
namely groundwater aquifers within NMWD’s boundaries and Stafford Lake, respectively. Groundwater
replenishment may be a viable water supply option should NMWD have regional storage available. The
infrastructure requirements and costs for groundwater replenishment should be further reviewed if and
when a viable aquifer storage option is identified. The Resiliency Study did not specifically identify indirect
potable use as a Drought Management Option but did include ASR, groundwater banking and conjunctive
use. If indirect potable reuse is identified in the future as a regional option, NMWD should consider
participating in scoping and planning sessions with Sonoma Water and other local agencies as a next step
towards developing project and programs to improve regional water supply resiliency and reliability if a
viable aquifer storage option is identified.
Direct potable reuse via raw or treated water augmentation has not been evaluated in detail at this time
due to the emerging nature of the regulations and projects for direct potable reuse. NMWD is recommended
to review these reuse options as the State regulations and public acceptance progress over the next several
years. State regulations for direct potable reuse are expected to be finalized by December 20232.

2

Assembly Bill 574 requires the State Water Board to adopt uniform water recycling criteria for direct potable reuse through
raw water augmentation by December 31, 2023, with provisions for extension of the deadline.
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This Chapter presents the potential for and evaluation of producing additional potable water from
NMWD’s STP by making efficiency improvements to the recapture of process water and related raw water
intake and wastewater discharge modifications. As detailed herein, improvements to STP processes may
potentially provide additional water supply for NMWD.

8.1 STP EFFICIENCY IMPROVEMENTS TO ENHANCE WATER SUPPLY
NMWD treats water stored in Stafford Lake through the STP to supplement purchased water supply from
Sonoma Water. The STP has a nominal production capacity of 6 MGD. The quantities treated during each
year depend on a combination of demand in NMWD’s service area and the amount of source water available
in Stafford Lake. Following intake and pumping from Stafford Lake, the raw water is treated through various
treatment processes, and treated water is pumped to NMWD’s potable water distribution system.
The STP treatment process consists of the following unit processes:
•

Oxidation with chlorine dioxide, augmented with chlorine dosing

•

Coagulation with polyaluminum chloride, ferric chloride and a coagulant aid polymer

•

Pretreatment clarification and filtration through three, modular ActifloTM clarifier and
granular media filter units

•

Filtration through granular activated carbon (GAC) contactor-filter units for enhanced
removal of taste and odor compounds and disinfection byproduct precursors

•

Disinfection with chlorine

•

pH and corrosion control with sodium hydroxide addition

These processes result in the following process waste streams:
•

Actiflo filter-to-waste

•

Hydrocyclone return waste from the Actiflo units

•

Centrifuge centrate

•

Centrifuge area washdown

•

Reclamation pond cleaning

•

GAC contactor spent backwash water

•

pH analyzer and lab sink sample drain

The STP also includes handling facilities for liquid waste streams from the treatment processes and sludge
solids management facilities for dewatering of solids. Several process waste/recycle streams are returned
at various points upstream in the process. Liquid waste streams that cannot be recycled through the STP
process are discharged to NSD’s sanitary sewer collection system.
NMWD’s wastewater discharge to the NSD collection system is subject to restrictions in a discharge
permit. The discharge permit with NSD includes several flow and volume restrictions, which are
summarized in Table 8-1.
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Table 8-1. Wastewater Discharge Permit Restrictions
Category
Daily Flow Limit

Period

Value

December through April

40,000

May through November

150,000

Instantaneous Flow Limit

year-round

Narrative Limit

year-round

Units
gallons per day (gpd)

100(a)

gallons per minute (gpm)

Discharge shall cease when
any significant rainfall event(b)
commences.

--

Note:
(a) The instantaneous flow limit of 100 gpm equals 144,000 gpd if expressed on a total daily basis.
(b) “Significant rainfall events” are not defined in the discharge permit.

Current STP operations generate more wastewater than can be discharged under the NSD permit. The
instantaneous flow limit of 100 gpm, in particular, limits production during the peak water demand period
(i.e., summer months). As a result, NMWD must regularly stop potable water production for the day after
several hours of operation to stay within the discharge permit limits.

8.1.1 Overview of STP Efficiency Improvements
NMWD may potentially increase its water supply yield by making efficiency improvements at its STP.
During the course of this Study, the following separate items have been identified to enhance NMWD’s
water supply:
•

Pretreatment unit modifications

•

Raw water intake modifications

•

Replacement of wastewater discharge pipeline

The raw water intake modifications and replacement of the wastewater discharge pipeline are ancillary
improvements identified during this Study. These two improvements would not specifically increase the
yield of the STP, but would improve the reliability of the STP water supply yield.

8.1.1.1 Pretreatment Unit Modifications
In 2019, West Yost conducted a Process Efficiency Improvements Study for the STP and evaluated five
alternative treatment or operating improvements that could potentially allow NMWD to increase
production at the STP. Eliminating or reducing the current operational constraint related to the
wastewater discharge permit restrictions would provide the greatest benefit to STP operational flexibility
and production.
A revised discharge restriction during the summer months would allow for increased daily production
during peak demand periods. For purposes of the current evaluation, the sewer flow restriction is
assumed to be unchanged at this time and that the most effective method to allow for additional potable
water production is reducing the waste flow rates or volumes.
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If the flow rate/volume of the waste streams could be reduced, NMWD could operate the STP longer each
day, thus producing additional daily water supply. Therefore, the 2019 study focused on alternatives that
would reduce and/or recycle greater portions of the process waste streams that are currently discharged
to the sewer.
The bulk of process waste stream flow is contributed by the hydrocyclone return stream related to the
Actiflo clarification process. West Yost’s 2019 study resulted in a Technical Memorandum (TM) with a
recommendation that NMWD conduct a performance test of modifying the hydrocyclone return. The
2019 TM is included as Appendix E of this Study and provides additional details on the previous alternatives.
The purpose of the recommended performance test was to determine the impacts on the main process
and feasibility of long-term modifications that could be made to reduce the hydrocyclone return waste
stream, thus allowing for additional potable water production. STP operations staff conducted a brief
performance test of such modifications after the prior West Yost study was completed. However,
documentation of the performance testing was limited, and additional performance testing would be
needed to confirm the feasibility of long-term modifications to the STP. This chapter discusses what
additional yield could be realized by permanent modifications to the hydrocyclone return, and
recommendations for additional study to confirm the waste reduction.

8.1.1.2 Raw Water Intake Modifications
With or without the pretreatment modifications described above, STP operation would be enhanced with
modifications to the raw water intake structure to allow the STP operations staff to preferentially draw
water from a water level that avoids excess algal or manganese.
The raw water quality has significant impacts on efficient operation of the STP, in particular raw water
turbidity and manganese. High turbidity can be caused by algal growth near the surface of the lake. High
manganese concentrations can be caused by anaerobic biological activity in the lakebed sediment. When
manganese concentrations are relatively high, STP operations staff have found it difficult to add sufficient
oxidant (chlorine dioxide) to the treatment process to meet the oxidant demand for both organics and
inorganics while also maintaining compliance with the maximum contaminant level regulatory limit for
chlorite in treated water. The specific manganese concentration threshold that causes these issues should
be explored as part of a subsequent study.
Raw water is taken into the STP via an intake tower in Stafford Lake that has two primary intake gates
with a 16-foot elevation difference between them.1 The higher gate is typically used early in the
production season and closed when the lake elevation reaches a point that results in undesirable water
quality, such as from debris near the lake surface. The lower gate is used when conditions are not
favorable for the higher gate. The raw water turbidity can fluctuate widely depending on the intake
elevation relative to the lake surface elevation. Generally, an intake elevation closer to the surface
elevation draws in more algae, but use of the lower intake gate can draw in water with lower dissolved
oxygen concentrations and correspondingly higher manganese concentrations.
Several air diffusers are also located near the intake tower along the bottom of the lake to prevent lake
stratification. Based on recent discussions with NMWD staff, the air diffusers have helped NMWD achieve

1

NMWD, 2016. Stafford Water Treatment Plant Operations Plan.
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higher dissolved oxygen concentrations through deeper strata of the lake, such that the main concern
with the current intake are related to the algae concentrations. However, the diffusers also can introduce
additional nutrients from the bottom sediment to the top layers of the lake, encouraging algal growth.
Aeration alternatives are available that allow NMWD to achieve adequate dissolved oxygen
concentrations in Stafford Lake without enhancing mixing and thus encouraging algal growth. Evaluation
of those alternatives is beyond the scope of the current Study but mentioned here for NMWD
consideration should additional raw water improvements be of interest with or without the raw water
intake modification discussed above.

8.1.1.3 Replacement of Wastewater Discharge Pipeline
NMWD staff have identified that this alternative should also account for replacing the 4-inch diameter
discharge pipeline to the NSD collection system. This replacement is not strictly required to implement
the main focus of this alternative, the pretreatment unit modifications. However, the existing discharge
pipeline requires relatively frequent maintenance, including a recent replacement of a section of broken
pipeline. A new pipeline would thus be expected to reduce NMWD’s maintenance efforts and allow more
consistent operation of the STP, aligning with the main objective of this alternative.

8.1.2 Water Supply Yield and Reliability
As discussed above, pretreatment unit modifications may provide additional treated water supply yield,
which could reduce needed yield from other water supply alternatives. The raw water intake modifications
and discharge pipeline replacement are not expected to specifically allow for an increased yield from the
STP. Those improvements nevertheless are expected to improve the reliability of STP operation.
As indicated above and detailed in the 2019 TM, the hydrocyclone waste accounts for 80 to 90 percent of
the total sewer discharge. The TM provided an estimate of additional daily STP potable water production
that could be realized with a reduction in the hydrocyclone waste, for both wet season and dry season
days, which have different sewer restrictions as detailed in Table 8-1. The estimate also relied on assuming
operation of the STP at its full capacity of 6 MGD for up to 24 hours a day. In theory, the daily additional
water supply estimates could be multiplied by the total days in each respective season, totaling 365 days
a year. However, assuming maximum capacity production over the entire year would result in an overly
generous estimate of additional potable water production because the raw water supply is not adequate
to support production at that level.
In addition, the available raw water supply is dependent on rainfall and thus can be much smaller during dry
years. For purposes of the current evaluation, seasonal, raw water supplies for 2013 through 2021 have
been reviewed to estimate additional water supply that could be produced during a typical water year and
a dry year. The estimated water supply yields are 20 to 70 AFY for a dry year and typical year, respectively.
These estimated yields are based on the following assumptions:
•

Regardless of the water year, the following could be realized:
— A reduction in hydrocyclone return waste
— Additional daily production of 2.0 MGD during the wet season and 2.8 MGD during the
dry season
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— Corresponding daily hours of operation would increase from 2.3 to 10.2 hours during the
wet season and from 12.8 to 24 hours during the dry season (for days of operation)
•

Based on the 2021 dry year, about 490 acre-feet (160 million gallons) was treated in the dry
season and no water was treated in the wet season. Thus, potable water yield for this
alternative is assumed to be produced only in the dry season during a dry year.

Additional yield closer to the 70 AFY could be realized during a dry year if NMWD were to obtain
supplemental water supply that could be stored in Stafford Lake or otherwise have a higher raw water
supply available. As discussed in Section 3.2, NMWD has the option to purchase winter water flows from
the Russian River and backfeed the water into Stafford Lake. Although this supplemental water supply
would undergo a second round of potable water treatment through the STP and present additional
treatment cost, it bolsters NMWD’s supply during dry periods. Further, as part of this Study, NMWD
explored the potential for increasing stored water in Stafford Lake as discussed in Chapters 9 and 10.
These actions have the potential to increase the raw water supply available even in dry years, making full
use of the improvement presented herein.
The STP improvements discussed in this Chapter would have the benefit of allowing NMWD to treat any
additional raw water supply more efficiently and at relatively low cost, as detailed later in this chapter.
This alternative therefore increases the reliability of having additional water supply from the STP.
The 20 to 70 AFY additional water supply estimate is based on a spreadsheet analysis of reduced waste
discharge, not actual operating data with the STP modifications. Should NMWD want to evaluate this
alternative further, additional performance testing of the STP with the recommended hydrocyclone
modifications is strongly recommended to confirm how much recycle of the hydrocyclone discharge could
be achieved with minimal operating impacts to the STP. The reliability of this water supply option is
therefore relatively uncertain until additional performance testing has been completed.
Additional uncertainty is introduced by the fact that this water supply assessment relies on data for past
raw water supply into Stafford Lake. Climate change could result in even drier periods than have been
experienced in the recent past.

8.1.3 Infrastructure Requirements
The following infrastructure requirements have been identified related to this alternative and are
detailed below:
•

Pretreatment unit modifications

•

Raw water intake modifications

•

Replacement of wastewater discharge pipeline

8.1.3.1 Pretreatment Unit Modifications
The STP has three existing Actiflo units used for the main treatment upstream of the GAC filters. Each
modular treatment unit has two sludge collection hoppers at the bottom, where microsand-ballasted
flow-sludge slurry settles and accumulates. Each hopper has a dedicated sand pump that withdraws the
settled slurry and sends it to a dedicated hydrocyclone. The Actiflo units thus have two dedicated
hydrocyclones each. The hydrocyclones separate the microsand from the sludge solids. The separated
microsand is recycled back to the injection tank of the respective Actiflo unit, and the sludge solids waste
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stream is discharged to a 500-gallon hydrocyclone waste collection tank and pumped from this tank to
the solids thickener for settling of solids. Clarified water from the solids thickener is discharged at a
controlled rate to NSD’s collection system.
West Yost proposed modifications in the 2019 TM to the hydrocyclone return from the hoppers.
Reduction of the hydrocyclone sludge waste stream could be achieved by returning a portion of the waste
sludge stream from the hydrocyclones to the injection tank of the respective Actiflo unit where the
microsand is currently reintroduced and/or added. The current Actiflo system supplier, Veolia, offers an
Actiflo unit with a High Concentration Sludge system that is similar in concept to the proposed
modification. However, recent discussions with Veolia indicate that this concept has not been
implemented at other water treatment facilities to date.
The specific modification proposed is modifying and reconfiguring the discharge pipeline of one of the
two hydrocyclone units for each Actiflo unit to return the waste stream. This modification would provide
a reduction in the liquid waste flow rate.
The modifications could be implemented by NMWD staff relatively easily, both for the initial performance
testing and, if performance testing proves successful, for the long-term modification. The sand pumps are
configured to operate within a specific back pressure range that provides the desired microsand-sludge
slurry flow rate that is recommended to keep the settling microsand from settling, accumulating, and
impairing the outlet connection of the sludge hopper. Therefore, the modifications to the discharge
pipeline(s) should be configured to provide a similar backpressure on the sand pumps as the current
configuration provides. The recommended piping reconfiguration to return 50 percent of the
hydrocyclone liquid waste stream into the injection tank is as follows:
•

On one of the two hydrocyclone units (per Actiflo unit), disconnect the stainless-steel vent
assembly where it connects to the hydrocyclone liquid waste pipeline (by disconnecting the
flanged connection adjacent to the increaser and loosening the Victaulic connection at the
top of the hydrocyclone)

•

Rotate the vent assembly 180 degrees and install Unistrut or a similar support system to
support the vent assembly’s new location

•

Reconnect the sludge discharge assembly to the hydrocyclone at the Victaulic connection

•

Connect piping to vent assembly at the flange connection to direct the hydrocyclone liquid
waste stream back into the Actiflo unit’s injection tank

Additional piping and valving could be added to allow readily switching between returning and wasting
the sludge or returning only a portion of the sludge on the second hydrocyclone.
The above configuration was developed for the purposes of preparing a cost estimate for this study. Other
alternative configurations could be considered to meet NMWD’s needs and evaluated in
subsequent studies.

8.1.3.2 Raw Water Intake Modifications
NMWD staff have identified a Water Selector available from Ixom Watercare as a possible equipment system
that could be installed to allow for adjustable intake elevations. The Water Selector could potentially be
retrofit over the existing intake gates to add additional intake locations at different water levels.
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Ixom was not able to provide a full cost proposal at this time for the Water Selector for two reasons. First,
the system is not typically installed on cylindrical intake tower like NMWD’s. Second, Ixom’s engineering
staff were experiencing complications with a similar unit already installed and were not confident in
suggesting the equipment for NMWD’s application.
For purposes of this Study, it is assumed that the equipment or similar could be successfully retrofitted to
NMWD’s existing intake tower. The major additional equipment that would be attached to the intake
tower is a rectangular, stainless-steel structure with a series of small metal gates positioned along the
depth profile. The gates are opened via hydraulic power from an air compressor. In addition, a
shore-based control panel and multi-parameter analytical probe are used to monitor water quality along
the depth profile in real-time and inform the choice of gates to open.

8.1.3.3 Replacement of Wastewater Discharge Pipeline
The existing 4-inch diameter discharge pipeline to the NSD collection system could be replaced in-kind
with 4-inch diameter pipeline. As a force main, the existing pipeline does not include any access structures
(e.g., manholes), but the pipeline does include some bends.
NMWD staff have indicated that some of the maintenance requirements of the existing pipeline may be
related to waste polymer buildup on the force main interior, which restricts flow over time. A larger
diameter pipeline could be installed to reduce the concerns with polymer buildup. However, maintaining
adequate scour velocity in the pipeline is recommended to prevent solids buildup generally. For purposes
of the current evaluation, therefore, replacing in-kind with a 4-inch diameter pipeline is assumed.

8.1.4 Implementation Timing
There are two, critical path schedule items for the implementation of the pretreatment unit modifications
as a permanent modification at the STP:
•

First, NMWD would need to conduct performance testing to confirm that the proposed
modifications would have overall positive benefits, specifically allowing for increased
potable water production while having limited impacts on treatment performance.

•

Second, NMWD would need to receive approval of the DDW of modifications to the STP
operating permit.

The performance testing is estimated to require three to four months total, comprising the following:
•

One month of planning

•

One month of conducting the testing

•

One to two months to analyze the results and prepare a performance testing report

The timing of DDW approval of modifications to the operating permit is uncertain but could reasonably
require 6 to 12 months, including time for NMWD to prepare the modification application.
The performance testing would be conducted with temporary modifications to the hydrocyclones, so
additional time would be needed following the performance testing and DDW approval of a permit
modification to install the permanent capital changes. Installation of the permanent capital changes to
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the hydrocyclone is estimated to require only 1 to 2 months, allowing for time to order necessary
equipment and for NMWD staff to make the modifications.
These components and the total estimated implementation period are provided Table 8-2 for modifying
the pretreatment units.
Table 8-2. Summary of Estimated Implementation of Pretreatment Unit Modifications
Action

Estimated Timing, months

Complete Performance Testing

3-4

Receive DDW Approval for Operating Permit Modification

6-12

Implement permanent capital changes

1-2

Total Implementation Period

(a)

13-22

Note
(a) Total range is calculated as the sum of the lower and higher ends of each component range, respectively (e.g. 13 = 3+6+4).

The other two capital components of this alternative – raw water intake modification and replacement of
the wastewater discharge pipeline – would likely require shorter implementation periods. While the
design and construction periods would be longer, these improvements would not require performance
testing or a permit modification and corresponding DDW approval. The implementation timing is
estimated to be 6 to 12 months for the raw water intake modification and discharge pipeline replacement,
which could proceed concurrently or separately.

8.2 WATER SUPPLY ALTERNATIVE EVALUATION
This section provides an evaluation of the water supply alternative, grouped by the following sections:
•

Cost Estimate

•

Operational Impacts

•

Regulations and Permitting

•

Public and Institutional Considerations

8.2.1 Cost Estimate
A planning level cost estimate for the modification and operation of the improvements for the STP process
water recapture efficiency and the ancillary improvements, along with assumptions, is provided in
Table 8-2 and Table 8-3. Appendix F provides a more detailed cost estimate for this alternative. For this
water supply alternative, a project allowance of 25 percent is used to account for planning, permitting,
engineering, legal, and administrative costs. A separate cost is listed for performance testing.
Implementing this alternative would require some capital and implementation costs, as well as impact the
STP operating costs. Three specific types of capital improvements have been identified for this alternative:
pretreatment unit modifications, raw water intake modifications and replacement of the wastewater
discharge pipeline.
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Raw water intake modifications and replacement of the wastewater discharge pipeline are ancillary to
pretreatment unit modifications and are not correlated with specific increases of the STP yield. NMWD may
opt to implement a project that would only modify the pretreatment unit alone, or it may opt to implement
the primary and ancillary modifications and replacement together. To provide NMWD a range, two cost
estimates are provided herein - one for modifications to the pretreatment unit alone (on a per unit basis),
and one for modifications per pretreatment unit along with ancillary modifications and improvement.
Appendix F provides further details on the cost estimating assumptions associated with this alternative.
The cost estimates are summarized in Table 8-3 and 8-4 below.
Table 8-3. Total Estimated Cost for the Pretreatment Modification
Cost Item

Estimated Cost, dollars

Total Capital Cost
Pretreatment Modification(a)
Performance Testing

Total Replacement Cost
Total O&M Cost

10,000

(b)

60,000

(c)

70,000

(d)

NPV Total Cost

$140,000

(d)

Total Supply over 30 years , AF

600 – 2,100

(e)

Unit Cost over 30 years (dollars/AF)

70 - 240

Notes:
(a) The construction contingency was estimated to be 40 percent and the project allowance for planning, permitting, engineering, legal, and
administrative costs was estimated to be 25 percent.
(b) Performance testing is estimated to be $60,000 and assumes the performance testing would be led by an engineering consultant with
assistance and supervision from NMWD staff. The engineering consultant would work with NMWD staff and the manufacturer to develop
a work plan, collect data, among other efforts.
(c) It is estimated that the valving equipment will need to be replaced every 5 years. An inflation rate of 3.0 percent and discount rate of
3.5 percent was applied to determine the net present value of the replacement costs over the 30-year operational cycle. The
construction contingency was estimated to be 40 percent and the project allowance for planning, permitting, engineering, legal, and
administrative costs was estimated to be 35 percent.
(d) It is anticipated that overall O&M costs would remain the same or be slightly lower but cannot be determine without additional
information that is not readily available.
(e) Annual supply yield of 20 AFY is assumed to be available during all years equating to 600 AF over 30 years. The modification could treat
up to an additional 70 AFY, if available. This equates to 2,100 AFY over 30 years.
(f) Unit Cost = NPV Total Cost divided by the total supply yield over 30 years.
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Table 8-4. Total Estimated Cost for the Pretreatment Modification and Ancillary Improvements
Cost Item

Estimated Cost, dollars

Total Capital Cost
Pretreatment Modification(a)
Performance Testing

10,000

(b)

Raw Water Intake Modifications

60,000
(c)

2,700,000

Wastewater Discharge Pipeline Replacement
Total Replacement Cost
Total O&M Cost

(d)

442,000

(e)

70,000

(f)

(180,000)
NPV Total Cost
(g)

Total Supply over 30 years (AF)
(h)

Unit Cost over 30 years (dollars per AF)
Notes:
(a)
(b)

(c)
(d)

(e)

(f)

(g)

(h)

$3,102,000
600 – 2,100
1,500 – 5,200

The construction contingency was estimated to be 40 percent and the project allowance for planning, permitting, engineering,
legal, and administrative costs was estimated to be 25 percent.
Performance testing is estimated to be $60,000 and assumes the performance testing would be led by an engineering consultant
with assistance and supervision from NMWD staff. The engineering consultant would work with NMWD staff and the manufacturer
to develop a work plan, collect data, among other efforts.
The capital cost for the raw water intake modification is a high-level cost based on discussions with the manufacturer, Ixom. The
capital cost does not account for any contingencies.
The construction contingency was estimated to be 35% and the project allowance for planning, permitting, engineering, legal,
and administrative costs was estimated to be 25%. The construction contingency was reduced from 40 percent to 35 percent due
to the wastewater pipeline being a pipeline replacement (no CEQA, no easements, no property rights etc.).
For the pretreatment modification, it is estimated that the valving equipment will need to be replaced every 5 years. An inflation
rate of 3.0 percent and discount rate of 3.5 percent was applied to determine the net present value of the replacement costs
over the 30-year operational cycle. The construction contingency was estimated to be 40 percent and the project allowance for
planning, permitting, engineering, legal, and administrative costs was estimated to be 35 percent. Replacement costs for the
ancillary improvements were not included.
For the pretreatment modification, it is anticipated that overall O&M costs would remain the same or be slightly lower but
cannot be determine without additional information that is not readily available. For the raw water intake modification, O&M
costs are likely to be similar or slightly lower after implementation of the pretreatment unit modifications, but whether they
would be significantly lower and by how much cannot be determined without additional information that is not readily available
at this time. NMWD spends an estimated $9,000 per year to perform maintenance on the existing wastewater discharge pipeline. If
the existing pipeline were replaced, annual O&M costs are anticipated to be reduced by $9,000 every year. Over a 30-year period,
NMWD O&M costs is estimated be reduced by a total NPV of $180,000.
Annual supply yield of 20 AFY is assumed to be available during all years equating to 600 AF over 30 years. The pretreatment
modification could treat up to an additional 70 AFY, if available. This equates to 2,100 AFY over 30 years. The ancillary
improvements would not increase the local water supply but increase the reliability of the STP operations.
Unit Cost = NPV Total Cost divided by the total supply yield over 30 years.

8.2.1.1 Pretreatment Unit Modifications
The total capital cost for the pretreatment unit modifications is estimated to be $70,000. The pretreatment
unit modifications are estimated to cost at most $10,000 for small piping and valving equipment and includes
the construction contingency and 25 percent project allowance. The performance testing is estimated to be
approximately $60,000 and assumes the performance testing would be led by an engineering consultant
with assistance and supervision from NMWD staff. The engineering consultant would work with NMWD staff
and the manufacturer to develop a work plan, collect data, among other efforts.
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The 30-year NPV replacement cost is estimated to be $70,000. The valving equipment is assumed to require
replacement approximately every 5 years.
Overall, O&M costs are likely to be similar or slightly lower after implementation of the pretreatment unit
modifications, but whether they would be significantly lower and by how much cannot be determined
without additional information that is not readily available at this time. For purposes of determining a unit
cost, no changes to operational costs are assumed associated with this component. Performance testing
is recommended to estimate the impacts to the STP O&M costs, including quantifying the reduction of
chemical usage and costs.
The total cost (total capital cost plus NPV costs) for the pretreatment unit modifications is estimated to
be $140,000. It is estimated that an additional annual yield of 20 AFY would be achieved in all years, equating
to 600 AF over 30 years, with the pretreatment modifications. During a typical year, it is estimated that
approximately 70 AFY would be available, equating to 2,100 AF over 30 years. The unit cost would range
from $1,500 to $5,200 over 30 years.
Should the region experience dry years and NMWD decides to purchase winter water flows from the
Russian River, the supplemental water supply is estimated to cost up to $400 per AF. Due to the
unpredictability of dry seasons and the volume of water to be purchased, the cost of this water supply is
excluded from the cost estimate. However, this additional cost must be noted by NMWD.

8.2.1.2 Raw Water Intake Modifications
Although a site-specific budgetary cost is not available at this time, Ixom provided a high-level cost estimate of
about $2 million for the equipment and $700,000 for installation cost, not accounting for any contingencies.
This estimate is based on a similar-sized Water Selector that had been recently installed elsewhere.
Overall, O&M costs are likely to be similar or slightly lower after implementation of the pretreatment unit
modifications, but whether they would be significantly lower and by how much cannot be determined
without additional information that is not readily available at this time.

8.2.1.3 Wastewater Discharge Pipe Replacement
The total capital cost for the wastewater discharge pipeline replacement is estimated to be $442,000. The
construction contingency was reduced from 40 percent to 35 percent for this pipeline replacement. A
project allowance of 25 percent was used. The pipeline was assumed to have a life cycle of 50 years. Since
the Study’s operational cycle is less than 50 years, no replacements were assumed to be required. This
capital cost would be expected to be offset by reduced NMWD operational and maintenance costs.
NMWD spends an estimated $9,000 per year to perform maintenance on the existing wastewater discharge
pipeline. If the existing pipeline were replaced, annual O&M costs are anticipated to be reduced by $9,000
every year. Over a 30-year period, NMWD O&M costs is estimated be reduced by a total NPV of $180,000.

8.2.2 Operational Impacts
This section describes specific operational impacts potentially associated with implementing each
component of this alternative. In Section 8.3, performance testing is recommended. The performance
testing could have short-term operational impacts and would be used to better gauge long-term
operational impacts.
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8.2.2.1 Projected Operational Impacts of Pretreatment Unit Modifications
Based on discussions with Veolia, two primary operational risks are possible with implementing the
proposed pretreatment unit modifications. One risk is buildup of solids within the Actiflo unit, which could
potentially impact the effluent (clarified water) quality. Another risk is increasing the percent solids of the
sludge-microsand slurry to be processed by the hydrocyclone, which may result in reduced sand
separation efficiency (i.e., increased microsand loss).
Buildup of solids within the Actiflo unit pretreatment process would be a pertinent concern when treating
water with high solids concentration. The original Actiflo treatment process was developed to clarify
secondary wastewater effluent that typically has a higher solids concentration than STP source water.
Most of the time, the STP is treating water with relatively low turbidity (< 10 Nephelometric Turbidity
Units). Because the STP raw water turbidities are typically very low, returning a portion of the
hydrocyclone waste may actually improve floc formation in the Actiflo unit by reintroducing more and
larger pre-formed floc solids that enhance particle collisions and agglomeration.
Veolia has indicated that the solids concentration in the sand-sludge slurry fed to the hydrocyclone should
not exceed than 12 to 15 percent (including the microsand) to avoid impacting the hydrocyclone
efficiency. The sludge waste stream has very low concentration of dry solids (typically between 0.1 and
0.3 percent) and is a small fraction of the dry solids in the sand-sludge slurry. Doubling the sludge solids
concentration by returning 50 percent of the waste stream back into the Actiflo process should not
significantly increase the sand-sludge slurry’s dry solids concentration.
Additionally, since the wet sludge from the hydrocyclones would be recirculated to the Actiflo unit, the
microsand enmeshed in the wet sludge slurry would be returned and would not be lost.
Recycling a portion of the waste sludge would be expected to reduce chemical (i.e. polymer) use by
returning some of the chemical in the settled microsand-sludge slurry ahead of the Actiflo maturation
zone. One objective of the performance testing would be to evaluate what reductions in chemical use
could be achieved with the modifications.
Finally, the increased hours of STP operation discussed above with the yield estimates would require
fewer days of operation overall and essentially the same total hours of operation each year. Therefore,
this alternative would change the timing of STP staffing but not the overall staff hours required.

8.2.2.2 Projected Operational Impacts of Ancillary Improvements
Both the raw water intake modifications and wastewater discharge pipeline should allow for more reliable
operation of the STP and reduce STP staff time for either managing variable raw water intake quality or
replacing broken sections of the pipeline, respectively.

8.2.3 Regulations and Permitting
This alternative would require modification of existing pipelines, hydroclones and ancillary facilities but
minimal construction at the STP. Each of the alternative components are likely to be exempt from CEQA
in accordance with CEQA Section 15301 – Class 1 Minor alteration of existing public or private structure.
Implementation of changes to the STP’s existing water treatment process could affect water quality but
monitoring, operational adjustments and treatment options would ensure that all drinking water
standards are met.
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Facilities and operational changes at the STP are likely to require amendment of the STP operating permit
and approval of the DDW, specifically for the pretreatment unit modifications. Any performance testing
results will need to be documented to support the modification request to the DDW. Facilities and
operational changes at the STP should be reviewed for consistency with Filter Backwash Recycling Rule
and California Cryptosporidium Action Plan.
This alternative involves alteration to the existing water treatment process and is the least complex from
a regulatory standpoint. Minimal, if any, CEQA analysis would be required, and the project could be
implemented with DDW review and approval.

8.2.4 Public and Institutional Considerations
The public and institutional considerations for this alternative are considered to be minor, based on
the following:
•

Any modifications at the STP would need to allow for continued compliance with drinking
water standards. No public opposition to these relatively minor modifications are anticipated.

•

The proposed modifications would impact operations at the STP, but additional study of the
modifications is recommended before committing to permanent implementation of the
modifications. One overarching goal of the additional study would be to work through any
operational concerns that arise during the study, if possible.

•

Implementing this alternative would not require coordination with outside entities (e.g., for
obtaining easements or developing partnerships) apart from minor coordination with the
Actiflo vendor (Veolia) as part of the performance testing.

8.3 FINDINGS AND CONCLUSIONS
No items intrinsic to the alternative have been identified that would prevent it from being successfully
implemented. In other words, no fatal flaws to this alternative have been identified that should preclude
NMWD from considering this alternative. The two riskiest aspects of implementing this alternative are:
(1) potential impacts to treated water quality; and (2) achieving DDW approval for implementing the
pretreatment unit modifications.
Additional plant-scale study is needed to confirm the feasibility of this alternative, which entails modifying
the STP pretreatment process to reduce wastewater discharged to the collection system and thus allow
for additional hours of STP operation to produce additional potable water from stored water in
Stafford Lake. The capital change to implement this component of the alternative is relatively minor.
The recommended performance testing for the pre-treatment units is provided in Section 8.3.1. Should
the performance testing confirm the feasibility of this alternative, a reasonable estimate of the additional
water supply yield that could be realized is 20 to 70 AFY. Closer to 20 AFY is more likely when the raw
water supply is a limiting factor, such as during a dry year, not the wastewater discharge permit. Even
during a dry year, the upper end of the yield may be achievable if the water supply to Stafford Lake could
be augmented – for instance, with imported water from Sonoma Water.
Should the performance testing indicate that implementing the pretreatment modifications would not be
prudent, NMWD could explore other alternatives for STP process efficiency. West Yost’s 2019 study
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identified four other alternatives apart from modifying the pretreatment units. One of those alternatives
would require operating fewer than all three Actiflo units at one time, to reduce wastewater from starting
and stopping the multiple units. Additional staff resources or modifications to the STP control systems would
be required to implement this alternative. The three remaining alternatives would require significantly more
capital investment, with estimated construction costs ranging between $1.6 and $2.2 million. The least
expensive of those entailed modifications to the solids settling process. Specifically, the facility currently
being used as a solids thickener could be rehabilitated, retrofitted and returned to its original use as a reactor
clarifier. The restored functionality would allow NMWD to recover the supernatant from that process as
another recycle stream, thus reducing some portion of the STP wastewater.
Further evaluation of these other alternatives is beyond the scope of the current evaluation. NMWD is
recommended to revisit these alternatives, specifically rehabilitating the reactor clarifier, should the
performance testing of the pretreatment modifications confirm that the current alternative is not feasible.

8.3.1 Recommended Performance Testing
Prior to implementing long-term modifications of the pretreatment units, additional performance testing
is recommended at a plant-scale to determine the impacts of implementing the modifications. Based on
discussions with NMWD staff, all three Actiflo units are assumed to continue operation during the testing
period. To limit operational impacts of the testing, hydrocyclone modifications should be initiated for only
one of the Actiflo units. The other units would operate normally, at least initially, to serve as an evaluation
test control and provide operating data for comparison with the test unit’s data.
The preparation of a performance testing plan is strongly recommended in coordination with Veolia and
an engineering consultant prior to conducting the additional testing to ensure that adequate data and
information is collected and documented during the performance testing. The data and information
gathered would help NMWD make an informed decision on whether long-term modifications are
operationally feasible and desirable. Additional details to describe the performance testing would be
developed as part of the testing plan.
Should the results of the initial performance testing prove positive and have limited or beneficial
operational impacts, the testing could be expanded to two of the Actiflo units while still leaving one unit
unmodified to serve as a control.
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CHAPTER 9
Divert Captured Stormwater Into Stafford Lake
This Chapter presents the potential for and an evaluation of diverting captured stormwater from
Leveroni Canyon and/or Bowman Canyon into Stafford Lake. Five options to capturing stormwater runoff
from Leveroni Canyon and Bowman Canyon watersheds were considered under this water supply
enhancement alternative. As detailed herein, these options may potentially be implemented by NMWD, but
with some challenges associated with regulations and permitting and public and institutional considerations.

9.1 CAPTURE STORMWATER TO ENHANCE WATER SUPPLY
Leveroni Canyon and Bowman Canyon watershed areas are adjacent to the Stafford Lake watershed area,
as shown on Figure 9-1. In this Chapter, the alternative to capture stormwater runoff from Leveroni Canyon
and/or Bowman Canyon is considered. The captured water would be pumped into Stafford Lake to increase
the local water supply for NMWD. Five options for this alternative were evaluated:
•

Option 1 - Leveroni Canyon: Water from Leveroni Canyon would be captured and pumped
to Stafford Lake. The required infrastructure would be a pump station and a transmission
main , all of which are located on NMWD property.

•

Option 2 - Bowman Canyon: Water from Bowman Canyon would be captured upstream of
the confluence with Novato Creek and pumped to Stafford Lake. The required infrastructure
would be a pump station and a transmission main . A basin could also be included to
increase the annual water supply volume.

•

Option 3 - Novato Creek (Leveroni and Bowman Canyons): Water from both Leveroni and
Bowman Canyons would be captured downstream of the confluence Bowman Canyon and
Novato Creek and pumped to Stafford Lake. The required infrastructure would be a pump
station and a transmission main . A basin could also be included to increase the annual
water supply volume.

•

Option 4 – Leveroni Canyon Dam: Water from Leveroni Canyon would be captured with the
use of a dam across Leveroni Canyon, just north of Novato Boulevard. This option would
also require a pump station, transmission main , all located on land that is currently on
private property.

•

Option 5 – Bowman Canyon Dam: Water from Bowman Canyon would be captured with the
use of a dam across Bowman Canyon, approximately 300 feet north of Novato Boulevard.
This option would also require a pump station and transmission main , all located on land
that is currently on private property.

Options 4 and 5 were evaluated to estimate how much of the captured water could be used by the STP
and how much of the captured water would subsequently overflow the Stafford Lake spillway. These
evaluations are based on four fiscal years, July 1, 2016 through June 30, 2020. During this period annual
rainfall ranged from above average rainfall (40.7-inches of rain) to below average rainfall (18.40-inches).
NMWD may enhance the evaluation of Options 1, 2, and 3 similarly in future studies.
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Chapter 9
Capture Stormwater Into Stafford Lake
For Options 1 to 3, the benefit of a potential multi-benefit use water supply/flood control basin (water
supply basin/basin) was considered to increase the annual water supply volume.1 For Options 4 and 5, a
dam is proposed in the Leveroni Canyon and Bowman Canyon watersheds.2

9.1.1 Option Variations Considered
The water supply yield for the above-described options could vary depending on pumping capacity and
use of a basin for Options 1 through 3 and operational rules for Options 4 and 5. Variations to the options
were developed and analyzed to identify volume of stormwater that could be captured and delivered to
NMWD’s distribution system.
The method and assumptions used to estimate stormwater runoff and the variations analyzed is provided
in Appendix J.

9.1.1.1 Variations to Options 1 Through 3
Stormwater runoff supply volumes that could be potentially captured and diverted for Options 1, 2, and
3 are provided in Table 9-1 using cumulative rainfall per year during 2016 to 2020 fiscal years. Scenarios
with and without the use of an 80 AF water supply basin in combination with pumping to Stafford Lake
was considered. The 80 AF water supply basin was sized to fit the site considered and is detailed in Section
9.2.1.1. The use of a water supply basin for Leveroni Creek (Option 1) is not feasible because of space
limitations on the NMWD property at Leveroni Canyon.
Pumping captured stormwater runoff into Stafford Lake is assumed to occur in the typically wet part of
the year. Pumping rates were varied from 2 cubic feet per second (cfs) to 10 cfs to determine the time
needed to vacate the water supply basin and transfer the water to Stafford Lake. The water supply basin
could be vacated in 20 days with a 2 cfs pumping rate, and in 4 days with a 10 cfs pumping rate. Further
studies are required to size pumps appropriate for the changing climate in NMWD.

Table 9-1. Summary of Potential Water Supply Volumes Captured for Diversion
Pumping Rate, (cfs)

Option 1
Leveroni Canyon, AFY

Option 2
Bowman Canyon, AFY

Option 3
Novato Creek , AFY

Per Year, On Average, With No Water Supply Basin
2

93

156

211

4

155

254

363

6

198

323

474

8

224

385

558

10

245

433

628

1

A basin is an offline water structure where water is diverted from the creek for use. For this study, water is envisioned to be
pumped to Stafford Lake.
2

A dam is structure that goes across a creek channel or canyon and blocks all the water for storage and use. For this study,
water is envisioned to be pumped to Stafford Lake.
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Table 9-1. Summary of Potential Water Supply Volumes Captured for Diversion
Pumping Rate, (cfs)

Option 1
Leveroni Canyon, AFY

Option 2
Bowman Canyon, AFY

Option 3
Novato Creek , AFY

Per Year, On Average, with 80 AF Water Supply Basin Used Twice Per Year
2

-

316

371

4

-

414

523

6

-

483

634

8

-

545

718

10

-

593

788

The evaluation of Options 1, 2, and 3 identifies the total volume of stormwater that could be captured.
Further analysis is required to quantify the fraction of the captured water that would generate an increase
of the spill over at the Stafford Lake spillway and ultimately not be available as a new usable water supply.
This limitation may affect the maximum stormwater that could be captured and used by NMWD. It would
also affect cost estimates provided in Section 9.3.1 for these options.

9.1.1.2 Variations for Options 4 and 5
Operational rules were developed for Options 4 and 5 to evaluate the construction of a dam at either
Leveroni Canyon or at Bowman Canyon. For the purposes of this Study, the following potential operation
rules were identified and used for analysis.
•

Option 4, Leveroni Canyon Dam, is assumed to have a required fish flow of 0.4 cfs. Option 5,
Bowman Canyon Dam, is assumed to have a required fish flow of 0.5 cfs. The fish flow would
occur all year if water is available in the Leveroni or Bowman Canyon reservoirs.

•

Pumping from the Leveroni or Bowman Canyon reservoirs would occur only from March 1st
through September 30th of each water year3.

•

The new water supply to the STP would be used year-round. No water is spilled over the
Stafford Lake spillway.

An analytical tool was developed to provide a high level of flexibility for evaluating different operational
rules for Options 4 and 5. Further study is recommended to understand water supply availability under
different operational rules, including:

3

•

Increasing pumping periods to year-round, instead of partial-year;

•

Adjustments considering future climate change impacts; and,

•

Benefits of increasing Stafford Lake capacity, as discussed in Chapter 10.

A water year is defined as the period from October 1st to September 30th of the following year.
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9.2 WATER SUPPLY YIELD AND RELIABILITY
Water supply yields were estimated for the five options, described in Section 9.1, and are based on four
years of rain data (Fiscal Years 2016 – 2017 through 2019 – 2020). For this analysis, the fiscal year data
corresponds to the water year data . Two of these rainfall years are considered wet years (at 40.1 and
40.7-inches) and two of the years are considered dry years (at 18.4 and 19.3-inches). Table 9-2 summarizes
the estimated annual water supply yields for Options 1 to 3. Table 9-3 summarizes the estimated annual
water supply yields for Options 4 and 5.
Table 9-2. Annual Water Supply Yields for Options 1, 2, and 3
Yield, AFY
Option

Description

Without Basin

With Basin

1

Leveroni Canyon

93 – 245

-

2

Bowman Canyon

156 – 433

316 - 593

3

Novato Creek

211 - 628

371 - 788

(a)

Notes:
(a) This option does not include a proposed basin.
AFY = acre-feet per year

Table 9-3. Annual Water Supply Yields for Options 4 and 5
Option
4
5

Description
Leveroni Canyon Dam

Yield, AFY
(a)

175

(b)

752

Bowman Canyon Dam

Notes:
(a) Option 4 would require a 3.5 cfs pump station.
(b) Option 5 would require a 2.5 cfs pump station.

The future reliability of these estimated water supply yield values is dependent on rainfall. The recent
four-year period analyzed has either been very wet years or very dry years, representative of the changing
climate. For the purposes of this Study, rainfall over these years is assumed to be representative of future
rainfall. Continued climate change could reduce the future annual rainfall, which could reduce the annual
water supply yields; or increase the amount of rain that falls in infrequent large storm events. A large
storm event could result in more of the rainfall spilling over the Stafford Lake spillway and not being
available as annual water supply yield. Even with climate change, this increase in water supply is expected
to be relatively reliable.
Combining one of these options with increasing Stafford Lake storage capacity, as presented in
Chapter 10, could increase the water supply yield and the reliability of this alternative. Should NMWD
consider combining these two alternatives, further analysis is recommended.
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9.2.1 Infrastructure Requirements
The infrastructure requirements for Options 1, 2 and 3, where stormwater runoff is collected using an
intake facility or basin and diverted to Stafford Lake, differ from the infrastructure requirements for
Options 4 and 5, where stormwater is dammed. In all of the options, the pipeline alignments considered
would allow NMWD the flexibility to divert water to directly to Stafford Lake or to the STP. The proposed
facilities described below are all standard water supply type facilities.

9.2.1.1 Infrastructure to Collect and Divert Stormwater Runoff from Watersheds
Options 1, 2 and 3 provide alternative ways to capture stormwater runoff from watersheds adjacent to
Stafford Lake and divert Stafford Lake. The infrastructure requirements for Options 1, 2 and 3 include a
pump station, and a transmission main to collect runoff and deliver it into Stafford Lake. A basin was
considered for Options 2 and 3 to maximize stormwater runoff capture; a basin was not considered for
Option 1 because a feasible site for a basin was not found for NMWD. An intake structure would be
installed in the creek if a basin is not installed.
The required infrastructure is shown on Figure 9-2 and described below.
•

Basin (Multi-benefit Use) – This facility is shown on Figure 9-2. It has a surface area of about
8.3 acres. The basin would be connected to Novato Creek with a 24-inch diameter culvert
near the west end of the basin. The culvert would have a flap gate at the end of the basin to
allow flow into the basin from Novato Creek, but block flow from the basin back to Novato
Creek. Because the culvert is above the creek bottom, it would allow fish flows to pass
without being diverted into the basin.
The basin would include a berm along the south side that would separate the water supply
basin from Novato Creek. A flood control weir is proposed to direct flood flows out of the
creek and into the basin. The basin would have a bottom area of about 4.3 acres. The water
supply volume of the basin would be about 80 AF. The flood control volume of the basin would
be about 46 AF. The flood control benefit that could be achieved from 46 AF has not been
evaluated for this Study.4

•

Pump Station – This facility would pump water from the proposed basin into a new
transmission main. The pump station capacity could range from 2 cfs to 10 cfs.

•

Transmission Main - A transmission main is proposed from the pump station to Stafford
Lake. For Option 1, the transmission main would go from the respective proposed pump
station at Leveroni Canyon, cross under Novato Boulevard and into Stafford Lake. For
Option 2 and Option 3, the proposed transmission main alignment would start at the
respective proposed pump station location and the pipeline would be located just south of
Novato Boulevard and follow the same general alignment before going to Stafford Lake. The
transmission main would be 12 inches in diameter for a 2, 4, or 6 cfs pump station and
would be 15 inches in diameter for either an 8 or 10 cfs pump station.

From Leveroni Canyon to Stafford Lake (Option 1), the transmission main would be approximately
1,700 feet long. From Bowman Canyon to Stafford Lake (Option 2), the transmission main would be
4

The County Flood District is completing a similar basin in Fairfax:

https://www.marinwatersheds.org/resources/projects/san-anselmo-flood-risk-reduction-safrr-project
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approximately 4,500 feet long. Use of the existing potable water transmission main from the STP to the
City was considered instead of constructing a new transmission main. However, the existing transmission
main is used to distribute potable water. The stormwater runoff collected is raw water that must be
treated prior to entering the distribution system. If the existing transmission main is used, it would need
to be isolated from the potable water distribution system, require annual clearing of sediment and debris,
and require disinfection before it is used for the potable water supply.
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9.2.1.2 Infrastructure to Capture Stormwater Runoff in Dams
Options 4 and 5 present possibilities for the installation of a dam to capture stormwater runoff from
Leveroni Canyon or Bowman Canyon, respectively. The infrastructure requirements for each option vary
slightly because of topography and the proximity of the watersheds to Stafford Lake. Diverting and storing
stormwater in the Leveroni Canyon or Bowman Canyon watersheds would require acquisition of water
rights from the SWRCB Division of Water Rights. In the case of Bowman Canyon watershed, the acquisition
of water rights could potentially inundate the trailheads for MCOSD lands on the East side of the canyon.

9.2.1.2.1 Leveroni Canyon Dam
The infrastructure requirements for Option 4, a dam at Leveroni Canyon, includes an earthen dam, pump
station, and transmission main to collect runoff from Leveroni Canyon and deliver it into Stafford Lake.
The required infrastructure is shown on Figure 9-3 and described below.
•

Earthen Dam Across the Outlet of Leveroni Canyon - A dam is proposed to run adjacent to
the elevated section of Novato Road, with an impermeable liner between the dam fill and
the road fill. The dam would have a spillway elevation of 174 feet and would provide 3 feet
of freeboard below the buildings at the north end of the proposed Leveroni Canyon
reservoir. At an elevation 174 feet, the reservoir would provide 80 AF of storage.

•

Pump Station - The capacity of the pump station of 3.5 cfs was determined to maximize the
water supply that could be pumped to Stafford Lake. For pump station capacities greater
than 3.5 cfs, the Leveroni Canyon reservoir would empty more quickly, but water supply
would not increase.

•

Transmission Main - The 12-inch diameter transmission main would run from the pump
station, cross under Novato Road, along Indian Valley Road to the Stafford Lake Spillway
channel, would be mounted on the inside of the channel wall (to avoid a pressure pipe in
the earthen dam fill), and would discharge into Stafford Lake, just upstream of the old
spillway. The total length of the transmission main is estimated to be 1,500 feet.

9.2.1.2.2 Bowman Canyon Dam5
The infrastructure requirements for Option 5, a dam at Bowman Canyon, includes an earthen dam, pump
station, and transmission main to collect runoff from Bowman Canyon and deliver it into Stafford Lake.
The required infrastructure is shown on Figure 9-4 and described below.
•

Earthen Dam Across the Outlet of Leveroni Canyon - The dam would have a spillway
elevation of 170 feet and would provide 3 feet of freeboard below the buildings at the north
end of the proposed reservoir. At an elevation 170 feet, the reservoir would provide 640 AF
of storage.

•

Pump Station - The capacity of the pump station of 2.5 cfs was determined to maximize the
water supply that could be pumped to Stafford Lake. For pump station capacities greater

5

Dam at Bowman Canyon has been previously evaluated multiple times by the District beginning in 1949. In 1978,
after a joint study conducted with the MCFCWCD, the District decided to withdraw any interest in a dam for water
supply in Bowman Canyon.
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than 2.5 cfs, the Bowman Canyon reservoir would empty more quickly, but the water supply
would not increase.
•

Transmission Main - The 12-inch diameter transmission main would run from the pump
station, adjacent to Novato Road, cross Novato Road, along Indian Valley Road to the
Stafford Lake spillway channel, would be mounted on the inside of the channel wall (to
avoid a pressure pipe in the earthen dam fill), and would discharge into Stafford Lake just
upstream of the old spillway. The total length of the transmission main would be 5,700 feet.
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9.2.2 Implementation Timing
The implementation timing for this alternative is dependent on the time for land acquisition, permitting,
design, and construction. Table 9-4 summarizes the estimated implementation timing for each option
under this alternative.
Table 9-4. Implementation Timing
Estimated Time, years
Option 1
Leveroni Canyon

Option 2
Bowman Canyon

Option 3
Novato Creek

Option 4
Leveroni
Canyon Dam

Option 5
Bowman
Canyon Dam

Land
Acquisition(a)

0

1

1

1

1

Permitting

2

2

2

Design

1

1

1

3(b)

3(b)

Construction

1

1

1

1

1

4

5

5

5

5

Implementation
Category

Total

Notes:
(a) For Option 1, NMWD currently owns the land where the proposed pump station would be located.
(b) For Options 4 and 5, permitting and design are assumed to occur concurrently.

9.3 WATER SUPPLY ALTERNATIVE EVALUATION
This water supply alternative could potentially increase annual water supply for NMWD at costs
competitive with other water supply alternatives available to NMWD. However, many of the options
under this water supply alternative present challenges associated with regulations and permitting and
multi-faceted public and institutional considerations.

9.3.1 Cost Estimate
A planning-level cost estimate for the construction and operation for the diverting captured stormwater
into Stafford Lake, along with assumptions, is provided below. These costs do not include treatment of
the raw water nor distribution of treated water. Appendix F provides a more detailed cost estimate for
this water supply alternative.
Options 1, 2, and 3 were evaluated with and without a basin and with varying pump station sizes. The cost
estimates summarized in this Chapter for Options 1, 2, and 3 are only for a proposed 10 cfs pump station
which would provide the lowest unit cost ($ per AF over 30 years), for the purposes of comparing the unit
costs of the other water supply alternatives discussed in this Study. Appendix F summarizes the cost
estimate for all pump station sizes (2 cfs to 10 cfs) that was evaluated as part of this Study. The cost
estimate includes the following specific assumptions for Options 1, 2, and 3:
•

Project Allowance: 35 percent

•

Operating Contingency: 30 percent

•

No replacement costs were identified
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The cost estimate includes the following specific assumptions for Option 4 and 5:
•

Project Allowance: 60 percent

•

Operating Contingency: 40 percent

•

No replacement costs were identified

9.3.1.1 Options 1, 2, and 3: Cost Estimate Without Basin
Table 9-5 summarizes the cost estimate for diverting captured stormwater into Stafford Lake from either
Leveroni Canyon, Bowman Canyon, or Novato Creek to increase local supply available to NMWD with a
10 cfs pump station and without the use of the basin. This cost estimate assumes that NMWD can use the
total captured stormwater runoff, and none would be lost over the Stafford Lake spillway.
The total capital cost for Option 1 is estimated to be $2.46 million including the construction contingency
and project allowance. The annual O&M cost is estimated to be $94,000 including the operating
contingency. The 30-year NPV O&M cost is estimated to be $2.69 million. The total cost (total capital cost
plus NPV cost) for Option 1, without a basin, is estimated to be $5.15 million. Assuming an annual yield of
245 AF, the total supply yield over a 30-year period from Leveroni Canyon is approximately 7,300 AF. The
unit cost is approximately $710 per AF over a 30-year period.
The total capital cost for Option 2 is estimated to be $3.10 million including the construction contingency
and project allowance. The annual O&M cost is estimated to be $100,000 including the operating
contingency. The 30-year NPV O&M cost is estimated to be $2.89 million. The total cost (total capital cost
plus NPV cost) for Option 2, without a basin, is estimated to be $5.99 million. Assuming an annual yield of
433 AF, the total supply yield over a 30-year period from Bowman Canyon is approximately 13,000 AF.
The unit cost is approximately $470 per AF over a 30-year period.
The total capital cost for Option 3 is estimated to be $3.10 million including the construction contingency
and project allowance. The annual O&M cost is estimated to be $107,000 including the operating
contingency. The 30-year NPV O&M cost is estimated to be $3.10 million. The total cost (total capital cost
plus NPV cost) for Option 3, without a basin, is estimated to be $6.20 million. Assuming an annual yield of
628 AF, the total supply yield over a 30-year period from Novato Creek is approximately 18,800 AF. The
unit cost is approximately $330 per AF over a 30-year period.
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Table 9-5. Cost Estimate for Options 1, 2, and 3 – Without Basin
Estimated Cost, million dollars
Cost Item
Total Capital Cost(a)
Total Replacement Cost
Total O&M Cost

Option 1
Leveroni Canyon

Option 2
Bowman Canyon

Option 3
Novato Creek

2.46

3.10

3.10

-

-

-

2.69

2.89

3.10

$5.15

$5.99

$6.20

7,300

13,000

18,800

$710

$470

$330

(b)

(c)

NPV Total Cost
(e)

Total Supply over 30 years , AF
(f)

Unit Cost over 30 years , dollars per AF

Notes:
(a) The total capital cost assumes the construction of a 10 cfs pump station and transmission main pipeline. For the proposed transmission
main delivering supply from Leveroni Canyon to Stafford Lake, the estimated length is 1,700 feet. For the proposed transmission main
delivering supply from Bowman Canyon or Novato Creek, the estimated length is 4,970 feet. The construction contingency was estimated
to be 40 percent and the project allowance for planning, permitting, engineering, legal, and administrative costs was estimated to be 20
percent.
(b) No replacement costs were identified for this alternative.
(c) The annual O&M cost was estimated to be $94,000, $100,000, and $107,000 for Options 1, 2, and 3, respectively. The annual O&M costs
account for NMWD staff effort, power, and pump station maintenance. An inflation rate of 3.0 percent and discount rate of 3.5 percent
was applied to determine the net present value of the annual O&M costs over the 30-year operational cycle. An operating contingency
of 30 percent was applied to the O&M cost.
(d) Total supply over 30 years is rounded to the nearest $100.
(e) Unit Cost = NPV Total Cost divided by the total supply yield over 30 years. Unit costs are rounded up to the nearest $10.

9.3.1.2 Options 1, 2, and 3: Cost Estimate With Basin
Table 9-6 summarizes the cost estimate for diverting captured stormwater into Stafford Lake from either
Leveroni Canyon, Bowman Canyon, or Novato Creek (Options 1, 2, and 3) to increase local supply available
to NMWD with a 10 cfs pump station and the use of the basin. This cost estimate assumes that NMWD
can use the total captured stormwater runoff, and none would be lost over the Stafford Lake spillway. The
cost estimate includes the cost of land acquisition to construct the basin. The proposed basin is the same
for both Option 2 and Option 3. The diversion of stormwater runoff from Bowman Canyon (Option 2) and
Novato Creek (Option 3) into the proposed would be unique to the respective creek/watershed.
No cost estimate was prepared for Option 1, Leveroni Canyon, since a basin is not associated with this option.
The total capital cost for Option 2, Bowman Canyon, is estimated to be $13.64 million including the
construction contingency and project allowance. The annual O&M cost is estimated to be $114,000
including the operating contingency. The 30-year NPV O&M cost is estimated to be $3.29 million. The
total cost (total capital cost plus NPV cost) for Option 2, with a basin, is estimated to be $16.93 million.
Assuming an annual yield of 593 AF, the total supply yield over a 30-year period from Leveroni Canyon is
approximately 17,800 AF. The unit cost is approximately $960 per AF over a 30-year period.
The total capital cost for Option 3, Novato Creek, is estimated to be $13.64 million including the
construction contingency and project allowance. The annual O&M cost is estimated to be $121,000
including the operating contingency. The 30-year NPV O&M cost is estimated to be $3.49 million. The
total cost (total capital cost plus NPV cost) for Option 3, with a basin, is estimated to be $17.13 million.
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Assuming an annual yield of 788 AF, the total supply yield over a 30-year period from Leveroni Canyon is
approximately 23,600 AF. The unit cost is approximately $730 per AF over a 30-year period.
Table 9-6. Cost Estimate for Options 1, 2, and 3 – With Basin
Estimated Cost, million dollars
(a)

Option 1
Leveroni Canyon

Cost Item
Total Capital Cost(b)
Total Replacement Cost
Total O&M Cost

(c)

(d)

NPV Total Cost
(e)

Total Supply over 30 years , AF
(f)

Unit Cost over 30 years , dollar per AF
Notes:
(a)
(b)

(c)
(d)

(e)
(f)

Option 2 Bowman
Canyon

Option 3
Novato Creek

-

13.64

13.64

-

-

-

-

3.29

3.49

-

$16.93

$17.13

-

17,800

23,600

-

$960

$730

Leveroni Canyon was not evaluated with a basin. No cost estimates associated with this option.
The total capital cost assumes land acquisition for constructing the basin, construction of a 80 AF basin, 10 cfs pump station, and
transmission main . For the proposed transmission main delivering supply from Bowman Canyon or Novato Creek, the estimated
length is 4,500 feet. The construction contingency was estimated to be 40 percent and the project allowance for planning,
permitting, engineering, legal, and administrative costs was estimated to be 30 percent.
No replacement costs were identified for this alternative.
The annual O&M cost was estimated to be $114,000 and $121,000 for Options 2 and 3, respectively. The annual O&M costs
account for NMWD staff effort, power, and pump station maintenance. An inflation rate of 3.0 percent and discount rate of 3.5
percent was applied to determine the net present value of the annual O&M costs over the 30-year operational cycle. An
operating contingency of 30 percent was applied to the O&M cost.
Total supply over 30 years is rounded to the nearest $100.
Unit Cost = NPV Total Cost divided by the total supply yield over 30 years. Unit costs are rounded up to the nearest $10.

9.3.1.3 Option 4: Cost Estimate
Table 9-7 summarizes the cost estimate for constructing a dam at Leveroni Canyon outlet to increase local
supply available to NMWD.
The total capital cost is estimated to be $5.67million and includes the cost of land acquisition for the
Leveroni Canyon reservoir. No replacement costs were identified over the 30-year project period.
The annual O&M cost was estimated to be $98,000 per year, which is significantly more than NMWD’s
current O&M cost of $22,000 for Stafford Dam. Operational cost includes pump station and reservoir
maintenance, energy costs for pumping water to Stafford Lake, and NMWD staff effort costs. The 30-year
NPV O&M cost is estimated to be $2.81 million using a 3.5 percent discount rate.
The total NPV cost (total capital cost plus 30-year O&M costs) is estimated to be $8.48 million. Assuming
an annual supply yield of 175 AF, the additional yield over a 30-year period is estimated to be 5,250 AF.
The unit cost is estimated to be $1,700 per AF over a 30-year period.
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Table 9-7. Cost Estimate for Option 4 – Leveroni Canyon Dam
Cost Item
Total Capital Cost

Total Replacement Cost
Total O&M Cost

Estimated Cost, million dollars

(a)

5.67
(b)

-

(c)

2.81
NPV Total Cost

Total Supply over 30 years, AF
Unit Cost over 30 years

$8.48
5,250

(d, e)

, dollar per AF

$1,700

Notes:
(a) The capital cost includes costs for land acquisition for constructing the reservoir, earthwork, concrete spillway structures, pump station,
12-inch diameter transmission main, and other miscellaneous items associated with constructing a dam. The construction contingency
was estimated to be 40 percent and the project allowance for planning, permitting, engineering, legal, and administrative costs was
estimated to be 60 percent.
(b) No replacement costs were identified with this option over the 30-year operational cycle.
(c) The annual O&M cost was estimated to be $97,000 per year and includes costs for annual maintenance to the pump station and reservoir,
energy use, and labor. An inflation rate of 3.0 percent and discount rate of 3.5 percent was applied to determine the net present value
of the annual O&M costs over the 30-year operational cycle. An operating contingency of 40 percent was applied to the O&M cost.
(d) Unit Cost = NPV Total Cost divided by the total supply yield over 30 years. Unit cost is rounded up to the nearest $100.
(e) The unit cost for Option 4 is not comparable with the unit costs for Options 1, 2, and 3.

9.3.1.4 Option 5: Cost Estimate
Table 9-8 summarizes the cost estimate for constructing a dam at Bowman Canyon outlet to increase local
supply available to NMWD.
The total capital cost is estimated to be $12.31 million and includes the cost of land acquisition for the
Bowman Canyon reservoir. No replacement costs were identified over the 30-year operational cycle.
The annual O&M cost was estimated to be $139,000 per year, which is significantly more than NMWD’s
current O&M cost of $22,000 for Stafford Dam. An operating contingency of 40 percent was used to
estimate operational costs over a 30-year period. The 30-year NPV O&M cost is estimated to be $4.00
million using a 3.5 percent discount rate.
The total NPV cost (total capital cost plus 30-year O&M costs) is estimated to be $16.31 million. Assuming
an annual supply yield of 753 AF, the additional yield over a 30-year period is estimated to be 22,590 AF.
The unit cost is estimated to be $800 per AF over a 30-year period.
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Table 9-8. Cost Estimate for Option 5 – Bowman Canyon Dam
Cost Item
Total Capital Cost

Total Replacement Cost
Total O&M Cost

Estimated Cost, million dollars

(a)

12.31
(b)

-

(c)

4.00
NPV Total Cost

Total Supply over 30 years, AF
Unit Cost over 30 years

$16.31
22,590

(d, e)

, dollar per AF

$800

Notes:
(a) The capital cost includes costs for land acquisition for constructing the reservoir, earthwork, concrete spillway structures, pump station,
12-inch diameter transmission main, and other miscellaneous items associated with constructing a dam. The construction contingency
was estimated to be 40 percent and the project allowance for planning, permitting, engineering, legal, and administrative costs was
estimated to be 60 percent.
(b) No replacement costs were identified with this option over the 30-year operational cycle.
(c) The annual O&M cost was estimated to be $140,000 per year and includes costs for annual maintenance to the pump station and
reservoir, energy use, and labor. An inflation rate of 3.0 percent and discount rate of 3.5 percent was applied to determine the net
present value of the annual O&M costs over the 30-year operational cycle. An operating contingency of 40 Percent was applied to the
O&M cost.
(d) Unit Cost = NPV Total Cost divided by the total supply yield over 30 years. Unit cost is rounded up to the nearest $100.
(e) The unit cost for Option 5 is not comparable with the unit costs for Options 1, 2, and 3.

9.3.2 Operational Impacts
The options considered for this water supply alternative have varying impacts. Overall, NMWD staff effort
would increase but no additional skill sets, or certifications would be required. Energy demand would
increase for this alternative due to the proposed pump station. Additional water supply would require
treatment at the STP, resulting in increased need for chemical use, staff resources, and energy usage.
Options 1 -3 without a basin would have less operational impacts than with a basin. The options without
a basin would not require additional inspections and monitoring.
The raw water quality collected from Leveroni Canyon and Bowman Canyon (Options 4 and 5) could be
different than the current water quality of Stafford Lake. This could result in the need to modify the
operations at the STP. If NMWD decides to pursue alternative, NMWD is recommended to conduct a study
to evaluate the water quality of the runoff from either Leveroni Canyon or Bowman Canyon, prior to
implementing this alternative. The recommended study would require source sampling and monitoring
from both canyons.
The proposed dams (Options 4 and 5) would present additional ongoing monthly monitoring and annual
inspection and reporting to the State.

9.3.3 Regulations and Permitting
Diverting captured stormwater into Stafford Lake would require construction of a basin, pump station, a
new transmission main, and ancillary pipeline installation. These activities would be subject to
environmental review under the CEQA. A proposed water supply/flood basin would cover several acres
and would involve significant grading of undisturbed land. Pipeline installation and construction of a pump
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station and ancillary facilities would involve excavation and filling in existing right-of-way and possibly in
undisturbed land. Construction-related impacts could include increased noise, air quality and GHG, soil
erosion, and disturbance of biological and cultural resources. Potentially significant impacts in the areas
of biological resources, cultural resources, hydrology, and soils are likely, and an Initial Study Negative
Declaration would be required. If significant unavoidable impacts cannot be avoided an Environmental
Impact Report may be required.
Construction of any of the options for this alternative would require biological and cultural resource
assessments and permits from the natural resource agencies, including U.S. Army Corps of Engineers
Clean Water Act Section 404 Permit, Regional Water Quality Control Board Clean Water Act Section 401
Certification, California Department of Fish and Wildlife, or U.S. Department of Fish and Wildlife Stream
Bed Alteration Agreement. If project activities are planned in the vicinity of culturally sensitive areas
consolation with local tribes, construction monitoring, and documentation of artifacts may be required.
Diversion of captured stormwater into Stafford Lake would trigger a DDW-required sanitary survey of the
Leveroni and Bowman Canyon watersheds, and source water sampling and monitoring for total coliforms,
E. coli, and possibly Cryptosporidium to determine whether adding these two new surface water sources
will require increasing the STP’s current pathogen reduction requirements and an additional amendment
to the STP operating permit.
Unlike other alternatives, diverting and storing stormwater in the Leveroni Canyon or Bowman Canyon
watersheds would require acquisition of water rights from the SWRCB Division of Water Rights. Acquiring
water rights is often a complex, resource intensive, and involves a potentially lengthy public process.
The detention basin would likely fall under the California DSOD jurisdiction because the levee separating
the basin from Novato Creek would be over 6 feet tall and the basin would store over 50 AF. DSOD would
review all construction and operations plans and may require design and operational alterations.
Monitoring, maintenance, inspection, and reporting would also fall under the DSOD jurisdiction.
Regulatory constraints for alternative are considered slightly more impactful than other alternatives
because construction of major new infrastructure would require more environmental review and more
involved public process.

9.3.4 Public and Institutional Considerations
Successful implementation of this alternative requires support from the public and stakeholders, and
partnership and agreements with other entities. The following sections discuss the considerations
listed below:
•

Public Acceptance

•

Joint Partnership

•

Existing and Future Development

•

Property Acquisition
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9.3.4.1 Public Acceptance
Public outreach early in the project would be beneficial in light of recent drought events. The proposed
infrastructure is very standard infrastructure (i.e., pumps, pipelines, basins, dams) that NMWD or other
local agencies already use.
The installation of a dam to create a reservoir and the need for fish passage could be concerning to some
members of the public. The installation of any of the proposed infrastructure would be visible. For this
alternative option, NMWD may experience challenges with groups concerned about the environment.
Concerns and mitigation actions could be addressed through the CEQA process.

9.3.4.2 Joint Partnership
Option 2 and Option 3 propose to construct a basin to collect stormwater runoff from Leveroni and
Bowman Canyons before pumping it into Stafford Lake. The basin could serve a dual purpose by increasing
NMWD’s local water supply with increased stormwater runoff and acting as a flood control basin
during wintertime.
Due to the flood control aspect, this alternative presents a potential partnership between NMWD and
Marin County Flood Control and Water Conservation District (MCFCWCD). NMWD has developed a longstanding relationship and has a history of coordination and collaborations with MCFCWCD. The concept
of a flood control basin near the confluence of Novato and Bowman Canyon creeks was previously
identified in the Novato Watershed Study (2014-2016), an effort lead by the MCFCWCD in collaboration
with NMWD and the City of Novato.

9.3.4.3 Existing and Future Development
The existing land use for Leveroni Canyon consists of agricultural farms and the existing land use for
Bowman Canyon consists of agricultural farms and a solar farm. Currently, Bowman Canyon is categorized
as open space by the City of Novato and is under the County of Marin’s A60 Zoning (Agriculture), which
prohibits development of the canyon.
The County of Marin is considering development of Bowman Canyon to meet RHNA housing allocations.
Depending on the potential for and the location of development within Bowman Canyon, runoff from
Bowman Canyon can change from natural runoff to urban runoff and therefore, impact the water quality
of Stafford Lake. This may also impact the ability for NMWD to construct a reservoir at Bowman Canyon.

9.3.4.4 Property Acquisition
For Options 1, 2, and 3, NMWD does not own the land for the basin and would need to purchase the
parcel before constructing the basin. The City owns some property in the Novato Creek watershed, along
Novato Boulevard, from Sutro Avenue to the local dog park.
For Options 4 and 5, NMWD does not own property to construct either Leveroni Canyon or
Bowman Canyon reservoirs and would need to purchase land before constructing either reservoir.
Marin County Open Space District owns some land on the eastern portion of the Bowman Canyon
watershed. NMWD would need to coordinate with Marin County to construct a reservoir in
Bowman Canyon.
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9.3.5 Other Considerations
Other considerations that are unique to this water supply alternative and that were not previously
addressed in Section 9.2 and 9.3 are summarized in this section.
This evaluation is based on the estimated flows in the Leveroni and Bowman Canyons in
relation to the estimated inflow to Stafford Lake from the Stafford Lake watershed. Actual
flows in Leveroni Canyon could be measured by installing a water level sensor just upstream
of the Indian Valley Road culvert. Estimated water volumes could be further refined.
The development of a hydrologic/hydraulic model is recommended for Stafford Lake,
Leveroni Canyon, and Bowman Canyon to evaluate low flows (versus the MCFCWCD’s flood
flow model). The low flow model should include the system operational logic, like minimum
fish flow, no diversions when there is flow over the spillway, and potential increased storage
and operation of a variable level spillway gate (see Chapter 10). The model should be run for
long time frames to determine the increase in water supply more accurately. For example,
the current evaluation does not account for the fact that pumped/captured water early in
the winter would be lost if later in the winter a large storm results in flow over the spillway.
Water supply yield estimates are based on recent historical rain data. Climate change will
likely increase droughts and flooding. This alternative would add additional supply but also
additional storage (Options 4 and 5) to capture the increased runoff.
Option 1 may be modified to include an in-line detention basin along Leveroni Creek in the
open space just north of Novato Boulevard, a pump station near Novato Boulevard, and a
transmission main to Stafford Lake (possibly mounted to the side of the spillway). This
configuration could significantly increase the water supply volume over the Leveroni Canyon
values presented above and lower the capital costs and power costs for the Leveroni Canyon.
Novato Boulevard is already raised across most of the outlet of Leveroni Canyon, so minimal
earthwork would be needed to reinforce the road to serve as a dam. Detention storage at this
site could be achieved by modifying the existing culvert under Novato Boulevard. However, this
site is privately owned land.
Another potential basin site is the open space south of Novato Boulevard, just downstream
of the STP. At this location, the basin could potentially be implemented as either an on-line
or off-line basin. NMWD owns the parcel immediately downstream of the STP and the
County of Marin owns the adjacent parcel to the east.
The County of Marin conducted a comprehensive study of the Novato Watershed between
2014 and 2016. A project was identified similar to Options 1, 2 and 3 that would provide a
flood control benefit. A much earlier joint study conducted in 1978 showed that a project to
construct a dam in Bowman Canyon with the single purpose of flood control (without water
supply storage) provided the highest benefit to cost ratio.

9.4 FINDINGS AND CONCLUSIONS
This water supply alternative may increase local water supply available to NMWD. Five options, with
variations, to capturing stormwater runoff from Leveroni Canyon and Bowman Canyon watersheds were
considered under this water supply enhancement alternative. Further studies are required to explore the
options and variations presented in this alternative. Costs for the options are comparably low relative to
other water supply options evaluated in this study. However, capturing water from Leveroni Canyon and
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Bowman Canyon present challenges in regulations and permitting and has multi-faceted public and
institutional considerations. Implementation of any of the options could take four to five years, depending
on the time to acquire property and comply with regulations and permitting requirements.

9.4.1 Infrastructure and Costs
All of the options require major infrastructure.
Based on the assumptions used for this alternative, Options 1, 2, and 3 require a pump station (ranging
from 2 to 10 cfs), and a 12-inch or 15-inch diameter transmission main. The transmission main length is
estimated to be 1,700 feet to 4,500 feet in length, depending on the option. A basin could also be included
to increase the captured stormwater runoff. Options 1, 2, and 3 could supply 93 to 629 AFY on average,
without the basin; and 316 to 788 AFY, with the basin. This supply could be impacted by future climate
change, but still would be relatively reliable.
Options 4 and 5 would require an earthen dam, pump station, 12-inch diameter transmission main, and
any other facilities associated with a dam or reservoir. The transmission main length is estimated to be
1,500 feet or 5,700 feet for Option 4 and 5, respectively. Option 4 would provide an estimated yield of
175 AFY and Option 5 would provide an estimated yield of 753 AFY.
The unit cost over a 30-year operating period for Options 1, 2, and 3 ranges from about $330 to $710 without
the basin and from about $730 to $960 with the basin. The unit costs assumes a 10 cfs pump station is used
for Options 1, 2, and 3. The unit cost over the 30-year operating period for Option 4 (Leveroni Canyon Dam)
and Option 5 (Bowman Canyon Dam) is $1,700 per AF and $800 per AF, respectively.

9.4.2 Additional Studies
The options were analyzed to answer the question of how much water supply could be generated and
what would the cost be for the various options.
The evaluation of Options 1, 2, and 3 identify the total volume of stormwater that could be captured.
Further analysis is required to quantify usable water more accurately for NMWD, and the fraction of the
captured water that would spill over the Stafford Lake spillway and ultimately not be available as a new
usable water supply.
Further study is needed to identify the optimum stormwater capture and diversion option that can
provide needed supply under various operational rules, Stafford Lake capacity limitations, and STP
operational limitations. NMWD may consider expanding the study to evaluate combining this alternative
with the expansion of Stafford Lake, as discussed in Chapter 10.
Further, diversion of captured stormwater into Stafford Lake would trigger a DDW-required sanitary
survey of the Leveroni and Bowman Canyon watersheds. NMWD should consider conducting source water
sampling and monitoring for total coliforms, E. coli, and possibly Cryptosporidium to determine whether
adding these two new surface water sources will require increasing the current pathogen reduction
requirements for STP, and an additional amendment to the STP operating permit.
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CHAPTER 10
Increase Stafford Lake Storage Capacity
This chapter presents the potential for and an evaluation of increasing Stafford Lake Storage Capacity to
allow NMWD to store more water from runoff as well as water supplies from other sources, including
Sonoma Water, and other potential water supply alternatives discussed in this study. Two options were
considered: the installation of a spillway notch gate at the reservoir and the removal of sediment in
Stafford Lake. As detailed herein, one of these options may be implemented by NMWD at relatively low
cost and effort.

10.1 INCREASE STAFFORD LAKE STORAGE CAPACITY TO ENHANCE
WATER SUPPLY
Two options were evaluated to increase the Stafford Lake Storage Capacity, including an adjustable slide
gate in the Stafford Lake spillway notch and sediment removal from the reservoir. These options are
described below.

10.1.1 Spillway Notch Slide Gate
The purpose of the adjustable spillway notch slide gate is to increase the storage volume of Stafford Lake
by blocking the spillway notch with a slide gate (see Figure 10-1). The slide gate is adjustable from below
the notch elevation to the top of the spillway crest elevation. Four adjustable gate options were
considered, as summarized below. Three options were eliminated (Options 1, 2, and 3), and the preferred
Option 4 is evaluated further in this chapter.
•

Option 1 - Inflatable bladder dam: This option was eliminated because it will permanently
block some of the notch area.

•

Option 2 - Tilting weir gate: This option was eliminated because elements of the tilting weir
gate need to be embedded in the concrete, creating difficulties to retrofit the existing notch
and spillway. The tilting weir gate would have drive shafts that would extend above the
spillway crest and could be damaged by debris flowing over the spillway. The tilting weir gate
also requires more maintenance than Option 4 due to cleaning debris from the drive shafts.

•

Option 3 - Stop logs: This option was eliminated because it requires personnel access to the
spillway notch, which would be very difficult and dangerous if/when water is spilling over
the notch.

•

Option 4 - Downward opening slide gate: This option was selected because it would not
block the spillway notch area when lowered, it can be bolted onto the upstream face of the
existing spillway structure, no element of the slide gate would extend above the spillway
crest, and normal maintenance can be performed from the ground above the spillway.
Option 4 would include a stairway and a walkway to access the slide gate (see Figure 10-2).

The downward opening slide gate is proposed to be installed on the main Stafford Lake spillway shown
on Figure 10-1. A schematic of the proposed slide gate is provided on Figure 10-2. The slide gate would
be installed below the spillway notch, which measures 10 feet wide and 3 feet tall. The gate would be
operated from the south bank of the spillway channel. The gate drive gear boxes would be located below
the gate, to avoid the installation of a cross bar at the top of the notch and minimize debris accumulation
that could block flow through the notch.
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West Yost discussed the slide gate design with Waterman Valve, LLC1, a manufacturer of slide gates.
Waterman Valve, LLC provided a preliminary design schematic, which is provided as Appendix J. In
addition to the slide gate, stairs and a catwalk would be installed as shown schematically on Figure 10-2
to provide access to the slide gate and the base of the spillway for maintenance.
Based on the Stafford Lake elevation-storage curve (Appendix K), the slide gate would increase storage
from 196 feet to 199 feet elevation (NGVD29), resulting in an increase of storage volume by 726 AF, from
4,287 AF to 5,013 AF.

10.1.2 Sediment Removal
The purpose of sediment removal is to increase the storage volume of Stafford Lake by excavating
sediment from the reservoir area as shown in Figure 10-3. The excavation would occur in the western end
of the Stafford Lake and would take place when the lake level is low, so the excavation area is dry and
exposed. The western end of the lake was chosen due to the relatively flat topography and ease of truck
access. The excavation depth could range from 1-foot to 15 feet, as summarized in Table 10-1. The slope
of the excavation bank would be 10H:1V. At an excavation depth of 15 feet, the excavation volume would
be approximately 889,000 cubic yards (CY). Excavation to a depth of 15 feet would increase the
Stafford Lake storage volume by 551 AF.
Table 10-1. Stafford Lake Sediment Removal Evaluation
Excavation
Depth, ft

Area,
acres

Layer Volume,
cf

Cumulative
Layer Volume,
cf

Excavation, CY(a)

Increase in
Storage
Volume, AF

1

49.0

2,134,440

2,134,440

79,053

49

2

47.3

2,058,210

4,192,650

155,283

96

3

45.5

1,981,980

6,174,630

228,690

142

4

43.8

1,905,750

8,080,380

299,273

186

5

42.0

1,829,520

9,909,900

367,033

228

6

40.3

1,753,290

11,663,190

431,970

268

7

38.5

1,677,060

13,340,250

494,083

306

8

36.8

1,600,830

14,941,080

553,373

343

9

35.0

1,524,600

16,465,680

609,840

378

10

33.3

1,448,370

17,914,050

663,483

411

11

31.5

1,372,140

19,286,190

714,303

443

12

29.8

1,295,910

20,582,100

762,300

473

13

28.0

1,219,680

21,801,780

807,473

501

14

26.3

1,143,450

22,945,230

849,823

527

15

24.5

1,067,220

24,012,450

889,350

551

Note:
(a) The average dump truck can hold 10-15 CY of material just so the reader understands the volumes.

1

West Yost discussed the slide gate design with Jay Belt at Waterman Valve, LLC.
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10.1.3 Water Supply Yield and Reliability
Both the spillway notch slide gate and sediment removal alternatives would allow NMWD to store more
water supply from other sources and improve water supply availability during dry seasons. The estimated
increased in storage volume and reliability of each alternative is discussed below:
•

Spillway Notch Slide Gate: The slide gate is estimated to increase the storage volume of
Stafford Lake by approximately 726 AF from 4,287 AF to 5,013 AF (based on the
Stafford Lake elevation-storage curve). This increase in storage volume is partially reliable.
During a large storm event, the slide gate would likely have to be lowered to recover the
flood control storage volume of Stafford Lake (from elevation 196 to 199 feet). After the
large storm has passed, the slide gate could be raised again to capture runoff from
subsequent storms. The increased volume of 726 AF may not be filled if there are no
subsequent storm events.

•

Sediment Removal: The storage volume achieved from the sediment excavation would be
dependent on the depth and area of the excavation but could range up to 551 AF, assuming
a 15-foot excavation depth. This storage volume would be reliable because it is below the
elevation of the spillway. However, over many years, sediment would deposit in the
excavated area requiring for the area to be excavated again in the future.

In addition to capturing and storing local stormwater runoff, this alternative would provide NMWD the
ability to store water from the other sources described below.
•

Atmospheric River Runoff. Climate change is anticipated to increase in atmospheric river
events and drought events. The increased storage would provide NMWD a way to capture
stormwater runoff from atmospheric river events and mitigate the effects of drought by
having more locally available water supply.

•

Winter Water Flows from the Russian River. As discussed in Section 3.2, NMWD can
purchase winter water flows from Sonoma Water to backfeed into Stafford Lake through
NMWD’s potable water transmission system. The increased storage capacity of
Stafford Lake would allow NMWD to purchase more water supply from Sonoma Water to
improve water supply availability during dry years. Even during severe droughts such as in
2021, Russian River winter water flow was available for at least 3 months allowing NMWD to
backfeed approximately 1,100 AF over 72 days from mid-February to late April at an average
rate of 5 MGD bringing the total storage capacity to 54 percent. An additional 1,000 AF of
water could have been easily stored in Stafford Lake had NMWD not been limited in the
volume of water it may backfeed into Stafford Lake due to constraints associated with
potable water transmission system capacity and operations. Under a parallel effort, NMWD
is evaluating the distribution system using its system hydraulic model (InfoWater) to identify
restrictions or constraints to backfeeding operation. Results of that evaluation is provided in
Appendix M. Regardless of whether the spillway gate alternative was implemented, NMWD
should consider expansion of its transmission system to efficiently transport an increased
volume of Russian River natural winter water flows from Sonoma Water into Stafford Lake
depending on the outcome of the modeling analysis (by others).

•

Other Alternative Sources. This Study and the Resiliency Study explores other water supply
alternatives that may result in additional water supply for NMWD. This alternative provides
NMWD the ability to store water supplies produced by implemented projects.
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10.1.4 Infrastructure Requirements
Modifying the spillway to increase capacity would require a spillway notch slide gate as shown on
Figure 10-2 and in Appendix J. The infrastructure includes a slide gate (including the gate, drive shafts, and
an electric motor), stairs and walkways, and electrical lines from the STP to the slide gate.
The option of sediment removal to increase capacity does not require new infrastructure.
As discussed in Section 10.1.3, NMWD could consider improvements to its potable transmission main to
efficiently transport winter water flows from Sonoma Water to Stafford Lake during the short window
that the winter water flows are available. A separate, parallel evaluation is being conducted at the time
of preparation of this Study.

10.1.5 Implementation Timing
The implementation timing for this alternative is dependent on the time for permitting, design, and
construction. Table 10-2 summarizes the estimated implementation timing for each option under
this alternative.
Table 10-2. Implementation Timing
Estimated Time, Years
Implementation Category

Spillway Notch Slide Gate

Sediment Removal

Land Acquisition/Easement

0

1

Permitting

2

2

Design

0.5

1

Construction

0.5

1(a)

Total

2

4

Note:
(a) Sediment removal could be completed in one year if adequate soil disposal locations are available. It is likely that excavation would be
completed over several years.

10.2 WATER SUPPLY ALTERNATIVE EVALUATION
10.2.1 Cost Estimate
A planning level cost estimate for the construction and operation for the increase of Stafford Lake storage
capacity, along with assumptions, is provided in the following sections for both the spillway notch slide
gate and the sediment removal alternatives. These costs are only to obtain the estimated storge volume.
These costs do not include treatment of the raw water nor distribution of treated water.
Appendix F provides a more detailed cost estimate for the increase of Stafford Lake storage
capacity alternative.
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10.2.1.1 Spillway Notch Slide Gate
Table 10-3 summarizes the cost estimate for the spillway modification by adding the spillway notch slide
gate to increase the volume of Stafford Lake. The total capital cost is estimated to be $944,000, including
the construction contingency and project allowance of 45 percent. The project allowance is specific to this
option and includes planning, permitting, engineering, legal, and administrative costs. No replacement
costs were identified over the 30-year operational cycle used for cost estimating. The annual O&M cost
was estimated to be $10,200. An operating contingency of 30 percent was used to estimate operational
costs over a 30-year period. Operational cost includes materials and labor. The 30-year NPV O&M cost is
estimated to be $294,000 using a 3.5 percent discount rate.
The total NPV cost (total capital cost plus 30-year O&M costs) for the spillway notch slide gate is estimated
to be $1.24million. Stafford Lake spilled over the spillway about two-thirds of the time (sixteen years)
during the last twenty-three years. During these events and if the spillway notch slide gate was already
constructed, the increased storage would have been utilized. This same ratio was applied to the 30-year
operational cycle. Usable water available due to the storage increase was assumed to be available twenty
out of the thirty years operational cycle.
Assuming the storage increase of 726 AFY was fully available during 20 of the 30 years, the additional
volume of water supply made available to NMWD would be 14,520 AF over that time period. The unit cost
for the spillway notch slide gate is estimated to be approximately $90 per AF over a 30-year period.
Table 10-3. Total Cost Estimate for Spillway Notch Slide Gate
Cost Item

Estimated Cost, dollars

Total Capital Cost(a)
Total Replacement Cost

944,000
(b)

-

(c)

294,000

Total 30-year O&M Cost

NPV Total Cost

1,238,000

Total Storage Increase for 20 years(d), AF

14,520

(e)

Unit Cost over 30 years , dollar/AF

90

Notes:
(a) A sluice gate, stainless steel stairway and walkway, electrical power supply and boom truck rental/operator was included in the capital
cost estimate. The construction contingency was estimated to be 40 percent and the project allowance for planning, permitting,
engineering, legal, and administrative costs was estimated to be 45 percent.
(b) The spillway notch slide gate alternative for increasing the storage volume of Stafford Lake does not assume any replacements are
needed over the 30-year operational cycle.
(c) The annual O&M cost was estimated to be $6,000 per year. An inflation rate of 3.0 percent was applied to materials and labor and a
discount rate of 3.5 percent was applied to determine the net present value of the annual O&M costs over the 30-year operational cycle.
An operating contingency of 30 percent was applied to the O&M cost.
(d) The spillway notch slide gate is estimated to add an additional storage volume of 726 AFY to Stafford Lake. Assuming this storage volume
would be utilized 20 years of the 30-year operational cycle, the total storage volume would equate to 14,520 AF. Two-thirds of the 30year operational cycle was assumed because Stafford Lake has spilled over the spillway two-thirds of the years over the last twentythree years.
(e) Unit Cost = NPV Total Cost divided by the total storage volume over 30 years. Unit cost is rounded up to the nearest 10.
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10.2.1.2 Sediment Removal
Table 10-4 summarizes the cost estimate for the sediment removal to increase the volume of
Stafford Lake. The cost estimate is only for an excavation depth of 15 feet to achieve the maximum storage
volume increase of 551 AF in Stafford Lake. This is the minimum per unit cost that NMWD would anticipate
for the sediment removal option. Appendix F provides the total capital cost for excavation depths from
2 feet to 14 feet. The total capital cost is estimated to be $41.1 million, including the construction
contingency and project allowance of 10 percent. The project allowance is for planning, permitting,
engineering, legal, and administrative costs. No replacement or O&M costs over the 30-year operational
cycle were identified.
The following alternative specific assumptions were made:
•

Cost estimate assumes an excavation depth of 15 feet on the western end of Stafford Lake.

•

The excavation unit cost was assumed to be $30 per CY2 but if the soil was not fully dry, the
excavation unit cost could increase significantly.

•

Over many years, the sediment would deposit back into the excavated area requiring for the
area to be excavated again in the future. The cost estimate does not account for future
excavation based on sediment deposits over the 30-year operational horizon.

The total NPV cost (total capital cost plus 30-year O&M costs) for the sediment removal is estimated to
be $41.1 million. Stafford Lake spilled over the spillway about two-thirds of the time (sixteen years) during
the last twenty-three years. During these events and if the sediment excavation at a 15-foot depth was
already completed, the increased storage would have been utilized. This same ratio was applied to the
30-year operational cycle. It is assumed that the storage increase would only be available twenty out of
the thirty years during this operational period. Assuming the storage increase of 551 AFY was fully
available during 20 of the 30 years, then the additional volume of water made available to NMWD would
be 11,020 AF. The unit cost for the sediment removal option is estimated to be approximately $3,800 per
AF over a 30-year period.

2

Excavation unit cost could vary depending on the disposal site location and could be significantly higher than $30 per CY.
10-9
K-C-861-60-21-04-WP

North Marin Water District
Local Water Supply Enhancement Study
July 2022

Chapter 10
Increase Stafford Lake Storage Capacity
Table 10-4. Total Cost Estimate for Sediment Removal
Cost Item
Total Capital Cost

Estimated Cost, dollars

(a)

Total Replacement Cost

41,120,000
(b)

-

(c)

-

Total 30-year O&M Cost

NPV Total Cost

11,020

dollar/AF

$3,800

Total Storage Increase for 20 years , AF
Unit Cost over 30 years

(e),

$41,120,000

(d)

Notes:
(a) The capital cost assumes an excavation depth of 15 feet and an excavation unit cost of $30 per cubic yard. The construction contingency
was estimated to be 40 percent and the project allowance for planning, permitting, engineering, legal, and administrative costs was
estimated to be 10 percent.
(b) The sediment removal option for increasing the storage volume of Stafford Lake does not assume any replacements are needed over the
30-year operational cycle.
(c) The sediment removal option for increased Stafford Lake does not assume an annual O&M costs.
(d) The sediment removal at a depth of 15 feet (per Table 10-1) is estimated to add an additional storage volume of 551 AFY to Stafford
Lake. Assuming this storage volume would be utilized 20 years of the 30-year operational cycle, the total storage volume would equate
to 11,020 AF. Two-thirds of the 30-year operational cycle was assumed because Stafford Lake has spilled over the spillway two-thirds of
the years over the last twenty-three years.
(e) Unit Cost = NPV Total Cost divided by the total storage volume over 30 years. Unit cost has been rounded up to the nearest $100.

10.2.2 Operational Impacts
For the spillway notch slide gate option, NMWD staff would need to monitor the weather forecast and
operate the spillway gate consistent with a set of operation rules that would meet the flood control
benefit requirements of Stafford Lake. The spillway gate would need to be exercised periodically, which
would minimally increase the energy demand and NMWD staff effort. This option does not require
additional skill sets or certifications for NMWD staff. This option is expected to have minimal operational
impacts in the long term.
For the sediment removal option, NMWD would experience adverse impacts during the excavation to
remove sediments. Removal would need to be conducted when lake levels are low, during the dry season,
or preferably during a drought event. Because Stafford Lake is NMWD’s primary source of local water supply
during the dry season, NMWD must keep the levels up to provide service to its customers. NMWD may also
have water quality concerns associated with keeping low water levels and during refilling Stafford Lake.
These operational issues during implementation would be especially challenging for NMWD.
In the long term, the removal of the top layer of sediment could change the water chemistry of Stafford
Lake, which could result in the need to modify the operation of the Stafford TP. No other significant
operational changes or power demand changes are anticipated. This option would not require additional
skill sets or certifications for NMWD staff.
The increased water supply captured at Stafford Lake would require treatment at the STP, resulting in
increased need for chemical use, staff resources, and energy usage. These costs are not included in the
cost analysis above.
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10.2.3 Regulations and Permitting
This water supply enhancement alternative would require regulatory compliance and permits as
described below.
The Spillway Notch Slide Gate option would require:
•

Mitigated Negative Declaration CEQA evaluation

•

Acquisition of additional water rights (potentially)

•

Potential CDFW Stream Bed Alteration Agreement

•

Coordination with MCFCWCD and modification of the Stafford Lake operation agreement

•

Coordination with the DSOD and modification of the existing DSOD permit

The Sediment Removal option would require:
•

CEQA evaluation of the impacts of the option

•

CDFW Stream Bed Alteration Agreement

•

USACE Clean Water Act Section 404 Permit

•

RWQCB Clean Water Act Section 401 Certification

•

Coordination with MCFCWCD and modification of the Lake Stafford operation agreement

•

Coordination with the DSOD and modification of the existing DSOD permit

Both options would be subject to environmental review under CEQA. Potentially significant impacts in the
areas of biological resources, cultural resources, hydrology, and soils are anticipated. An Initial Study
Negative Declaration would likely be required.
Construction would require biological and cultural resource assessments and permits from the natural
resource agencies, including U.S. Army Corps of Engineers Clean Water Act Section 404 Permit, Regional
Water Quality Control Board Clean Water Act Section 401 Certification, California Department of Fish and
Wildlife, or U.S. Department of Fish and Wildlife Stream Bed Alteration Agreement. If project activities are
planned in the vicinity of culturally sensitive areas consolation with local tribes, construction monitoring,
and documentation of artifacts may be required.
Changes to the Stafford Lake spillway would require acquisition of water rights from the SWRCB Division
of Water Rights. Acquiring water rights is often a complex, resource intensive, and involves a potentially
lengthy public process.
Changes Stafford Lake spillway and storage capacity would require amendment to the existing DSOD
permit. DSOD would review all construction and operations plans for reservoir capacity expansion.
Regulatory constraints for this alternative are considered more impactful than other alternatives because
construction of this alternative also involves review and approval by numerous regulatory agencies and
the complexity of securing water rights.
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10.2.4 Public and Institutional Considerations
Successful implementation of this alternative requires support from the public and stakeholders, and
partnership and agreements with other entities. In addition to storing NMWD’s water supply, Stafford
Lake is a recreational area open to the general public.
Public acceptance is anticipated to be favorable for the spillway notch slide gate option, as construction
is localized in a small area of Stafford Lake.
The sediment removal of Stafford Lake may generate concerns from local watershed organizations.
Because of the visibility of the activities, NMWD may anticipate receiving complaints and concerns from
the general public.
All improvements would take place on NMWD property. Thus, NMWD would not need to acquire
additional property to increase the level of Stafford Lake.
Increasing the storage volume of Stafford Lake will have a temporary impact the shoreline of the local
park adjacent to Stafford Lake and well as some fairway areas of the Indian Valley Golf Course (IVGC).
NMWD will need to coordinate and collaborate with Marin County Parks and IVGC to address impacts.
At the time of preparation of this study, Marin County Parks and Open Space District is considering a
project to construct a trail around the upstream side of Stafford Lake. Should NMWD opt to implement
sediment removal, it has the opportunity to collaborate with the Marin County Parks and Open Space
District for mutual benefit. The Marin County Parks and Open Space District (MCPOSD) may be able to use
some of the sediment removed from the lake bottom to construct the proposed trail. Based on
preliminary coordination between NMWD and MCPOSD, the proposed shoreline trail would be at an
elevation 200 feet or higher.

10.3 FINDINGS AND CONCLUSIONS
Findings and conclusions associated with each option to increase Stafford Lake are summarized below.
This option would help NMWD manage its water supplies as its service area is impacted by climate change.
It improves the reliability of water service for NMWD by improving water availability during dry seasons.
This alternative would also improve the reliability of other alternatives identified in this Study, such as
diverting stormwater runoff into Stafford Lake from adjacent watersheds (Chapter 9). It would allow for
greater storage capacity for the increased local water supply. Should NMWD consider combining this
alternative with the alternative evaluated in Chapter 9, further analysis is recommended.
NMWD will need to coordinate closely with Marin County Parks and Open Space District during
implementation of either option. Because Stafford Lake is a recreational area, either options will attract
general public and stakeholder attention.
NMWD should consider improvements to its potable transmission main to maximize the benefit of
additional storage and efficiently transport winter water flows from Sonoma Water to Stafford Lake
during the short window that the winter water flows are available. If NMWD purchases 1,000 AFY over
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the 30-year operational period, the unit cost for each option would increase by $500 per AF.3 Under a
parallel effort to this Study, NMWD is evaluating the distribution system using its system hydraulic model
(InfoWater) to identify restrictions or constraints of transporting winter water flows from Sonoma Water
to Stafford Lake.

10.3.1 Spillway Notch Slide Gate
The option to install a spillway notch slide gate to increase Stafford Lake storage capacity does not
constitute major new infrastructure. It would provide approximately 726 AF of increased storage volume
in Stafford Lake.
This option is estimated to take two years to implement. The total capital cost is estimated to be
approximately $944,000. The total NPV O&M cost is estimated to be approximately $294,000 over the
30-year operational period. The total present value cost is approximately $1.24 million. The cost per AF
of water supply (20 of the 30 years) is approximately $90 per AF.

10.3.2 Sediment Removal
This option does not require new infrastructure and would provide up to about 551 AF of increased
storage volume in Stafford Lake. This option is estimated to take four or more years to implement. The
total capital cost is estimated at about $41.1 million. There would be no annual O&M cost. The cost per
AF of water supply (20 of the 30 years) is about $3,800 per AF.
This option present implementation challenges for NMWD. Sediment removal would need to be
conducted when lake levels are low, during the dry season, or preferably during a drought event. NMWD
may also have water quality concerns associated with keeping low water levels and during refilling
Stafford Lake. Because Stafford Lake is NMWD’s primary source of local water supply during the dry
season, NMWD must keep the levels up and maintain water quality to provide service to its customers.
The juxtaposition of purposes may be difficult to reconcile.

3

The unit cost, $500 (NPV total cost divided by total supply over 30 years) of $500 per AF to annually purchase 1,000 AF from
Sonoma Water assumes a 30 percent operating contingency, 3.0 percent inflation rate, 3.5 percent discount rate, and supply is
purchased at $400 per AF. Operational period is equal to 30 years.
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Local production of desalinated water from either brackish groundwater or the San Francisco Bay (SF Bay)
water has been conceptually evaluated for this Study and found to be infeasible for NMWD. For desalinated
water supply to be a viable option, NMWD would need to consider participating in a regional project.
Because a local desalination (desal) project is infeasible, this Chapter does not include the same level of
detail as the chapters for other alternatives. A planning-level cost estimate has not been prepared for
desal at a local level.

11.1 DESALINATED WATER AS A LOCAL WATER SUPPLY SOURCE
Desal, as a water supply option, would have the benefit of providing a relatively reliable water supply to
NMWD. However, the relatively small scale of a facility to supplement NWMD’s water needs would likely
result in a relatively high unit cost of water production. Larger desal facilities benefit from an economy of
scale. They are typically designed and sized to operate on a relatively continuous basis, both to result in
lower unit costs and to best utilize the experienced staff required to operate and maintain the facilities.
Therefore, desal facilities are most economically used to provide baseline water supply, not supplemental,
seasonal water supply.
Further, a local desal facility would require NMWD-controlled access for both a raw water intake and
membrane reject (brine) discharge; NMWD does not have sites available near the SF Bay for such a facility.
Potential desal facility sites near the SF Bay outside the NMWD Service Area with access for raw water
intake and brine discharge, that are also not vulnerable to sea level rise, are limited or non-existent. Thus,
local production of desalinated water is not feasible for NMWD.

11.2 POTENTIAL REGIONAL WATER SUPPLY OPTION
If NMWD were to pursue a desal project, it would need to be as part of a long-term regional partnership
to be viable. This assertion is based on at least the following factors:
•

Geography: As noted above, NMWD does not have viable properties available for either a
water intake or brine discharge.

•

Financial: The cumulative water supply needs of the region may provide an economy of
scale for design, construction, and operation of a desal facility, compared to NMWD’s water
supply needs alone.

•

Environmental: Concerns with both the supply intake (fish entrainment) and brine discharge
(quality and density) make siting and implementing a desal facility challenging from a
technical and regulatory standpoint. A regional effort may provide broader options to
mitigate these concerns.

The discussion below is limited to summarizing information on regional desal projects that have been
recently evaluated by other agencies. MMWD and Sonoma Water are other water agencies in the region
that have recently evaluated or are currently evaluating desal projects.
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11.2.1 Potential Collaboration with MMWD
As part of this Study, West Yost met with MMWD staff, who described the following actions related to a
desal project in recent years:
•

In 2004, MMWD projected a significant water supply shortfall and began considering desal
as a water supply alternative.

•

In 2005, MMWD started a desal pilot project to determine the best pretreatment processes
and preferred reverse osmosis membranes.

•

By 2007, MMWD’s water supply availability had improved due to more intensive water
conservation and water recycling practices.

•

Additional study of desal was completed from 2008 through 2010, but MMWD decided at
that time not to pursue a desal project further primarily because the acute water supply
shortage had been resolved.

•

In 2021, MMWD again reviewed the potential for desal, including both temporary (short-term)
and long-term equipment options. Ultimately, MMWD decided not to pursue either a shortor long-term desal project further at that time for several reasons listed below:
— The temporary solution would not provide an adequate water supply.
— Additional logistical challenges were anticipated for either option.
— An alternative of constructing a pipeline across the Richmond/San Rafael Bridge to
connect to the East Bay Municipal Utilities District potable water system was determined
to provide greater volume and reliability.

•

As of January 2022, MMWD’s reservoir storage levels had risen to ensure that there is
adequate water supply for the next two years. MMWD has paused the proposed pipeline
project across the Richmond/San Rafael Bridge. MMWD’s focus has shifted to long-term
resilience efforts.
— MMWD is continuing to investigate a permanent desal facility as a future supplemental
water supply option. Various potential permanent desal facility opportunities are being
explored and include:
▪

A desal facility serving just MMWD

▪

A North Bay regional desal facility

▪

A East Bay regional desal facility that the MMWD could potentially access if its
proposed intertie pipeline project were constructed providing a connection.

Desal would be a relatively expensive water supply option for MMWD. Recent draft documentation for a
MMWD desal project describes a 15 MGD facility with a project cost of about $230 million.1 The facility
costs alone would equate on a unit basis to between $500 and $1,000 per AF, depending on how many

1

Kennedy Jenks and Jacobs. 2021. Draft Technical Memorandum, MMWD Desalination Supply Study. October 18, 2021.
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days the facility is operated in a year. Once operating costs are accounted for, the full unit cost could be
significantly higher. One analysis has estimated a full unit cost closer to $3,000 per AF.2
MMWD staff have indicated that desal could again be evaluated as a water supply alternative if other water
supply alternatives are exhausted or a significant enough water supply shortage were otherwise projected.

11.2.2 Potential Collaboration with Sonoma Water and Partner
Agencies
At the time of preparation of this Study, Sonoma Water is evaluating desal as an alternative as part of
their Resiliency Study3. Preliminary findings from the Resiliency Study were incorporated into this chapter.
Based on preliminary information available, the Resiliency Study is evaluating three types of desalination
projects:
•

Ocean desal (low): Evaluates an emergency desal plan (3.6 MGD capacity) in Marin County
to deliver emergency desal water (SF Bay) to MMWD using available package plants (similar
to MMWD’s short-term option). Preliminary unit cost is estimated to be $3,200 to
$3,500 per AFY.

•

Ocean desal (high): Evaluates expanding ocean desal up to 10 MGD and assumes supply
could be delivered to MMWD and NMWD. Preliminary unit cost is estimated to be $3,200 to
$3,500 per AFY.

•

Petaluma Brackish Groundwater Desalter: Evaluates brackish groundwater desalter
(3.6 MGD capacity) in the lower Petaluma Valley and assumes supply could be delivered to
the City of Petaluma, MMWD, or NMWD. Preliminary unit cost is estimated to be $1,500 to
$2,000 per AFY.

Preliminary unit cost estimates in the Sonoma Water materials are based on the annual supply yield for
each desal option. The unit costs for other alternatives in this Study are based on the total supply yield
over the 30-year project period. Based on the preliminary information, Sonoma Water’s pursuit of a longterm desal project may be unlikely.

11.3 RECOMMENDATION
Any pursuit by NMWD of desal as a water supply alternative is recommended to be pursued as part of a
long-term regional partnership with other agencies. However, other recent water supply studies in the
region have not found desal to be an economical water supply alternative. Therefore, continued
evaluation of desalination is recommended only if other, less expensive water supply alternatives are
found to be infeasible.

2

Freyer, James. 2009. Sustaining Our Water Future: A Review of the Marin Municipal Water District’s Alternatives to Improve
Water Supply Reliability. Food & Water Watch. Accessed at https://www.yumpu.com/en/document/
read/27227786/sustaining-our-water-future-food-water-watch.
3

Sonoma Water. March 2022. Sonoma Water Regional Water Supply Resiliency Study – Accelerated 2021 – 2022 Drought
Resiliency Analysis – Review Draft.
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The purpose of this Study is to enhance NMWD’s local water supplies and create a more resilient local
water supply portfolio for its Novato service area, with the objective to increase NMWD’s current local
water supply by approximately 1,000 to 2,000 AFY. In this Chapter, the findings and recommendations of
this Study are presented. The potential local water supply enhancement alternatives are scored and
compared. Three feasible alternatives are recommended for further consideration and study. If
implemented, these feasible water supply projects could potentially provide NMWD 991 AF to 1,584 AF
of additional local water supply. A summary of potential funding options is provided should NMWD decide
to pursue any of the feasible water supply alternatives.

12.1 ALTERNATIVES COMPARISON
As described in Chapter 4, an evaluation methodology was developed to objectively compare each
alternative evaluated as part of this Study. The methodology was developed after discussions and feedback
from NMWD staff and was presented to the Board of Directors at a public workshop held on January 25,
2022.The evaluation methodology included six criteria to compare the alternatives and are as follows:
•

Quantitative Criteria
— Water Supply Yield
— Cost Estimate (Unit Cost over 30-Year project period)

•

Qualitative Criteria
— Water Supply Reliability
— Operational Impacts
— Regulations and Permitting
— Public and Institutional Considerations

The qualitative criteria are meant to support the quantitative criteria in evaluating the priority of alternatives
and recommending projects for NMWD to consider in the future. A 5-point rating scale was developed for
each qualitative criterion as provided in Table 4-2. Each qualitative criterion was weighted based on input
from NMWD on the priority of each qualitative criterion as summarized in Table 4-3. Water supply reliability
was weighted the most while public and institutional consideration was weighted the least.
In Table 12-1, a summary of the evaluation of the seven local water supply enhancement alternatives
considered in this Study is provided. The annual water supply yield and the weighted qualitative score and
were important factors to consider in determining the most feasible local water supply alternative. Three
of the water supply options were eliminated as infeasible options at the local level as detailed in their
respective chapters: ASR, IPR, and Desalination. Variations were developed for the other water supply
alternatives to explore potential implementation and water supply yield.
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Table 12-1. Summary Evaluation of Local Water Supply Alternatives
Quantitative Criteria
NPV of Total
Cost, dollars
per AF

Annual
Yield,
AFY

Water
Supply
Reliability

Operational
Impacts

Regulations &
Permitting

Public and
Institutional
Considerations

Weighted
Qualitative
Score

11,000

15

3

3

2

2

2.7

Segment N-1

5,300

17

5

4

4

5

4.5

Segment N-2

6,600

23

5

4

4

5

4.5

Segment C-1

22,000

4

5

4

4

5

4.5

Segment C-2

8,600

19

5

4

4

5

4.5

Local Water Supply Alternative

Recycled Water System
Expansion(b)

Local ASR(a)

3,000

1,000 3,100

5

1

1

1

2.6

70 - 240

20 - 70

4

5

5

5

4.6

Pretreatment
Modification and
Ancillary
Improvements(e)

1,500 - 5,200

20 - 70

5

5

5

5

5

Option 1. Leveroni
Canyon

710

245

3

4

2

4

3.2

Option 2. Bowman
Canyon

470

433

3

4

2

4

3.2

Option 3. Novato
Creek

330

628

3

4

2

4

3.2

Option 2. Bowman
Canyon

960

593

4

3

2

3

3.2

Option 3. Novato
Creek

730

788

4

3

2

3

3.2

Option 4. Dam at Leveroni
Canyon

1,700

175

3

3

2

2

2.7

Option 5. Dam at Bowman
Canyon

800

752

3

3

2

2

2.7

90

726

5

5

2

5

4.4

2,600

551

3

2

2

3

2.5

-

5

1

1

1

2.6

Increase
Stafford Lake
Storage
Capacity(h)

With Basin(g)

Without Basin(g)

Improve Stafford
Treatment Plant
Process Water
Recapture
Efficiency(d)

Local Indirect Potable Reuse(c)

Divert Captured Stormwater Into
Stafford Lake(f)

Qualitative Criteria

Desalination(j)

Pretreatment
Modification

Spillway Notch
Slide Gate(i)
Sediment
Removal(i)
-

Notes:
(a) Cost estimate per ASR well.
(b) The recycled water expansion alternative received a high qualitative score of 4.5 but this score is supplemental to the quantitative criteria. This alternative is cost prohibitive and does not
meet the needs of NMWD to offset enough potable water. The annual yields for the recycled water expansion are the annual volume of potable water that would be offset with each
recycled water segment.
(c) Costs are provided for treatment system cost only. Does not include pipeline costs since well sites could not be identified.
(d) Costs are provided on a per treatment unit basis. Lower yield/higher costs are associated with dry years. Higher yield/lower costs are associated with typical years.
(e) The pretreatment modification plus ancillary improvements alternative received a high qualitative score of 5.0 but this score is supplemental to the quantitative criteria. This alternative is
cost prohibitive due to the raw water intake modification and does not increase the annual yield compared to only implementing the pretreatment modifications.
(f) Costs do not include treatment of raw water captured into Stafford Lake. The lowest cost/highest yield for the option variation is provided.
(g) Yield and cost estimates for these options assumes that the total captured stormwater runoff is diverted to Stafford Lake and none would be lost over the Stafford Lake Spillway.
(h) This alternative increases storage capacity of Stafford Lake for improved reliability. NMWD has the ability to back feed up to 1,000 AFY of supply from Sonoma Water through NMWD's existing
potable water system. This supply is available to NMWD during drought years and would allow NMWD to fully utilize the increased Stafford Lake storage capacity under this alternative. NMWD is
currently evaluating infrastructure improvements to increase the volume of supply (up to 2,000 AFY) that can be back fed into Stafford Lake from Sonoma Water.
(i) This storage volume is assumed to be utilized 20 years of the 30-year operational cycle. Two-thirds of the 30-year operational cycle was assumed because Stafford Lake has spilled over the
spillway two-thirds of the years over the last twenty-three years.
(j) This alternative water supply option was found to be infeasible as a local project. A cost estimate and annual supply yield was not determined.
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12.1.1 Feasible Water Supply Enhancement Alternatives
Table 12-2 summarizes the local water supply enhancement alternatives that may be feasible for NMWD
based on the unit cost over the 30-year project period, estimated annual yield, and the qualitative
weighted score. Implementation of these feasible water supply projects could potentially provide NMWD
991 AF to 1,584 AF of additional local water supply.
Should NMWD choose to pursue any of these alternatives, further studies are highly recommended as
discussed in the respective chapters of each water supply alternative. Because most of these projects
present significant capital investment, funding options are provided in Section 12.2.
Table 12-2. Feasible Local Water Supply Enhancement Alternatives
NPV of Total Cost,
dollars per AF

Annual Yield ,
AFY

Weighted
Qualitative
Score

Improve Stafford Treatment Plant Process Water
Recapture Efficiency - Pretreatment Modification

70 - 240

20 - 70

4.6

Increase Stafford Lake Storage Capacity - Spillway
Notch Slide Gate(a)(b)

90

726

4.4

330 - 960

245 - 788

3.2

Local Water Supply Alternative

Divert Captured Stormwater Into Stafford Lake

Notes:
(a) This alternative increases storage capacity of Stafford Lake for improved reliability. NMWD has the ability to backfeed up to 1,000 AFY
of supply from Sonoma Water through NMWD's existing potable water system. This supply is available to NMWD during drought years
and would allow NMWD to fully utilize the increased Stafford Lake storage capacity under this alternative. NMWD is currently
evaluating infrastructure improvements to increase the duration and the volume of supply (up to 2,000 AFY) that can be backfed into
Stafford Lake from Sonoma Water.
(b) This storage volume is assumed to be utilized 20 years of the 30-year operational cycle. Two-thirds of the 30-year operational cycle was
assumed because Stafford Lake has spilled over the spillway two-thirds of the years over the last twenty-three years.

ASR, IPR, and desalination are infeasible local projects. These water supply alternatives may potentially
be feasible under regional efforts, as discussed in Section 12.1.2.
Although it shows that it provides water supply reliability, the pipeline expansion of the NMWD recycled
water system beyond its current system boundaries is infeasible due to prohibitive costs. This Study
indicates that opportunities are available to retrofit existing outdoor landscapes from potable water to
recycled water and to expand service to new, planned development within the City using the existing
pipeline in the North Service Area and the Central Service Area. NMWD can potentially offset almost 63 AF
of potable water with these new connections to existing pipelines. NMWD should encourage customers
near these existing pipelines to use recycled water for non-potable use. Should funding opportunities
become available for recycled water projects, NMWD may consider expanding its recycled water system
by segments.

12.1.1.1 Improve Stafford Treatment Plant Process Water Recapture Efficiency
Improving the Stafford Treatment Plant process water recapture efficiency is a feasible project because it
could potentially provide NMWD with additional incremental water supply at relatively low cost, short
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time frame, and not significant effort. Although the annual yield is generally below the desired target, this
local water supply enhancement alternative rates high in all qualitative criteria.
The option to include ancillary improvements as part of this water supply alternative was evaluated as
part of this Study. Although the ancillary improvements provide increased reliability and received high
qualitative scores, the option does not provide additional yield but presents significant additional cost.
For this reason, the option was determined to be infeasible.
Additional plant-scale study is needed to confirm the feasibility of this alternative, which entails modifying
the STP pretreatment process to reduce wastewater discharged to the NSD collection system and thus
allow for extended hours of STP operation to produce additional potable water from stored water in
Stafford Lake. Should the performance testing confirm the feasibility of this alternative, a reasonable
estimate of the additional water supply yield that could be realized is 20 to 70 AFY. Closer to 20 AFY is
more likely when the raw water supply is a limiting factor, such as during a dry year. Even during a dry
year, the upper end of the yield may be achievable if the water supply to Stafford Lake could be
augmented – for instance, with winter water backfed from Sonoma Water or increased supply from
stormwater runoff diversion.

12.1.1.2 Increase Stafford Lake Storage Capacity-Spillway Notch Slide Gate
Increasing Stafford Lake storage capacity is a feasible project because the addition of spillway notch slide
gate on the secondary spillway, as shown on Figure 10-2, could significantly improve the reliability of
NMWD’s water supply with the lowest costs, as compared to the other alternatives. This local water
supply enhancement alternative rates high in most qualitative criteria, with the exception of regulations
and permitting. This alternative would increase Stafford Lake capacity and improve NMWD’s water supply
reliability by allowing it to store more water supply from other sources and improve water supply
availability during dry seasons.
The installation of the spillway notch slide gate is significantly lower in cost, present less significant
operating impact, and provides greater capacity increase than sediment removal. Thus, the option to
install a spillway notch slide gate is selected as a feasible alternative.
This water supply enhancement alternative would allow NMWD to take full advantage of its ability to
backfeed winter water flows from Sonoma Water, especially in dry years. The winter water flows can
currently add up to 1,000 AF of additional supply at a cost of up to $400 per AF.
NMWD is evaluating potential improvements to its potable transmission main to maximize the benefit of
additional storage and efficiently transport winter water flows from Sonoma Water to Stafford Lake
during the short window that the winter water flows are available. Under a parallel effort to this Study,
NMWD is evaluating its distribution system using its system hydraulic model (InfoWater) to identify
restrictions or constraints of transporting winter water flows from Sonoma Water to Stafford Lake.
NMWD will need to coordinate closely with Indian Valley Golf Course, Marin County Parks, and Open
Space District during implementation of this alternative. Because Stafford Lake is a recreational area, this
option will attract general public and stakeholder attention. This may provide NMWD the opportunity to
conduct outreach regarding the value of water and promote water efficiency.
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Regulatory constraints for this alternative are considered more impactful than other alternatives because
construction of this alternative also involves review and approval by numerous regulatory agencies and
the complexity of securing water rights.
Further, combining this water supply alternative with the diversion of captured stormwater into
Stafford Lake could potentially meet NMWD’s objective to enhance its current water supply by over
1,000 AFY, and reduce costs of purchasing winter water flows from Sonoma Water.

12.1.1.3 Divert Captured Stormwater Into Stafford Lake
Diverting captured stormwater into Stafford Lake by either Options 1, 2, and 3, is a feasible alternative
water supply option because it can provide significant additional water supply for NMWD at comparably
low cost. This local water supply enhancement alternative rates high in most qualitative criteria, with the
exception of regulations and permitting. The installation of a dam at either Leveroni Canyon or
Bowman Canyon are less feasible and scored lower in the qualitative criteria due to limited reliability,
increased complexity in regulations and permitting, and public and institutional considerations.
Variations are available for this option that can influence supply yields. Further study is needed to identify
the optimum stormwater capture and diversion option that can provide needed supply under various
operational rules, Stafford Lake capacity limitations, and STP operational limitations. The study should
more accurately quantify captured stormwater that is usable to NMWD and the fraction of the captured
water that would spill over the Stafford Lake spillway and ultimately not be available as a new usable
water supply. NMWD should consider expanding the study to evaluate combining this alternative with
increasing the capacity of Stafford Lake by the installation of a spillway notch slide gate.
Regulatory constraints for this alternative are considered slightly more impactful than other alternatives
because construction of major new infrastructure would require more environmental review and a more
involved public process.
Capturing water from Leveroni Canyon and Bowman Canyon present challenges in regulations and
permitting and has multi-faceted public and institutional considerations. NMWD may need to acquire
property and comply with regulations and permitting requirements.
Diversion of captured stormwater into Stafford Lake would trigger a DDW-required sanitary survey of the
Leveroni and Bowman Canyon watersheds. NMWD should consider conducting source water sampling
and monitoring for total coliforms, E. coli, and possibly Cryptosporidium to determine whether adding
these two new surface water sources will require increasing the current pathogen reduction requirements
for the STP, and an additional amendment to the STP operating permit.

12.1.2 Potential for Regional Collaboration
ASR, IPR, and desalination are infeasible local water supply alternatives for NMWD. A local ASR program
is not feasible due to the physical limitations of the Novato Valley Groundwater Basin and its very limited
storage capacity. Similarly, IPR via groundwater replenishment or surface water source augmentation is
infeasible for NMWD. Neither the Novato Valley Basin (groundwater replenishment) nor Stafford Lake
(surface water source augmentation) have sufficient capacity.
Desalination is not feasible for NMWD to pursue at the local level. NMWD does not have the economy
of scale to make desal a practical alternative. Further, a local desal facility would require NMWD12-5
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controlled access for both a raw water intake and membrane reject (brine) discharge; NMWD does not
have sites available near the SF Bay for such a facility. The potential impacts of sea level rise along the
undeveloped SF Bay shoreline in the Novato area adds even more challenges to this alternative.
ASR, IPR, and desal may be viable for NMWD through a regional partnership. ASR and IPR by groundwater
augmentation may be a viable alternative for providing supplemental supply to NMWD, if feasible in other
nearby groundwater basins. MMWD and Sonoma Water are other water agencies in the region that have
recently evaluated or are currently evaluating regional water supply reliability projects. Sonoma Water’s
Resiliency Study is in progress at time of preparation of this Study. NMWD is encouraged to continue
coordinating with Sonoma Water to stay current with the findings, conclusions and recommendations of
the Resiliency Study and other regional studies pertinent to ASR, IPR, and desal.

12.2 FUNDING STRATEGY
Several established state and federal funding programs could potentially fund the feasible NMWD local
water supply enhancement alternatives listed in Table 12-2. Recent passage of the Bipartisan
Infrastructure Law (BIL), also known as the Infrastructure Investment and Jobs Act, authorizes $64 billion
for water related projects throughout the nation. A significant portion of these funds, particularly for
water infrastructure projects, are being allocated to existing state and federal funding programs and will
augment existing funding to those programs.

12.2.1 State Funding Programs
This section provides an overview of the current, relevant state funding programs applicable to the
feasible local water supply projects. The funding programs identified are:
•

Department of Water Resources (DWR) Integrated Regional Water Management
(IRWM) Program

•

DWR Drought Relief Funding Program

•

SWRCB Water Recycling Funding Program

•

California Infrastructure and Economic Development Bank (I-Bank) Infrastructure State
Revolving Fund

12.2.1.1 Integrated Regional Water Management (IRWM) Program
The DWR IRWM Program provides planning and implementation grants to implement integrated, regional
water resources related projects. Funding is made available through Proposition 1 (Prop 1), Chapter 7, of
the Water Quality, Supply, and Infrastructure Improvements Act of 2014. Funds are to be awarded in two
funding rounds. Round 1 is complete and the final implementation round (Round 2) will award the total
remaining funds for implementation grants of approximately $192 million. The final solicitation guidelines
are anticipated to be released in Spring 2022. This final round will only be for implementation projects,
and preferably projects that are ready to proceed in the near-term. To be eligible for this funding, projects
must be included in the region’s IRWM Projects List.
NMWD is part of the north subregion of the San Francisco Bay Funding Area. For NMWD’s projects to be
considered for inclusion in the Bay Area Region’s IRWM funding applications, NMWD must follow the
Subregion’s and Region’s process for project selection.
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This process includes the submittal of conceptual descriptions of projects entered into the web-based
database and attending the stakeholder meetings to discuss the needs and benefits associated with
these projects.
NMWD should coordinate with the north subregion and Bay Area IRWM coordinating committees to
discuss inclusion of its projects in the IRWM Plan and inclusion of its projects in the region’s Round 2
grant application.

12.2.1.2 DWR Drought Relief Funding
In 2021, DWR was authorized $500 million by the California Legislature (pursuant to the Budget Act of
2021 and its Trailer Bill Assembly Bill 148) to provide funding for projects that provide interim or
immediate drought relief. $100 million of this total was allocated towards Urban Community Drought
Relief, $200 million towards Multi-Benefit Drought Relief, and $200 million towards Small Community
Drought Relief. Projects seeking funding through this program should achieve one of these objectives:
•

Address immediate impacts on human health and safety, including providing or improve
availability of food, water, or shelter;

•

Address immediate impacts on fish and wildlife resources; or

•

Provide water to persons or communities that lose or are threatened with the loss or
contamination of water supplies.

DWR allocated the funding between Small Community Drought Relief and Urban Community Drought
Relief and Multi-benefit Projects. The application period for the Urban Community Drought Relief and
Multi-benefit Drought Relief funds opened in October 2021 and projects to be funded were selected in
two phases. Selected Phase 1 projects for the Urban Community Drought Relief and Multi-benefit Projects
Program were announced December 23, 2021, and Phase 2 projects for the Urban Community Drought
Relief and Multi-benefit Projects Program were announced March 21, 2022. There is also a Phase 3 of the
Urban Community Drought Relief and Multi-benefit Projects Program solicitation, which is open through
April 15, 2022 but is only open to Underrepresented Communities and Native American Tribes. The Small
Community Drought Relief Program, open only to small communities (i.e., less than 3,000 connections
and less than 3,000 acre-feet delivered per year, has been continuously accepting applications since
September 2021 and will continue accepting applications until the program funds are depleted.
All of the available funds are anticipated to be allocated by the end of the current fiscal year. Therefore,
there may not be an additional phase of funding under the current DWR authorization. However, as
drought conditions persist and state budget funds are available, as is expected in FY2022/2023, it is likely
that there will be additional funds allocated to DWR for drought relief projects. NMWD should continue
to monitor opportunities through this program that could fund any of the projects in Table 12-2.

12.2.1.3 SWRCB Water Recycling Funding Program
The purpose of the State’s Recycled Water Grants program, administered through the State Water Board, is
to promote the beneficial use of treated municipal wastewater (recycled water) in order to augment fresh
water supplies. Both grant and loan funds are available under this program. Construction grants are limited
to 35 percent of the project costs, including design and environmental. The remainder of the project costs
can be financed with a low interest loan, local cost share, or Title XVI Water Reclamation funding.
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Interest rates are set at 50 percent of the State’s General Bond rate (1.60 percent as of March 10, 2022)
with repayment terms of 20 or 30 years. Loan repayment begins one year after construction is complete.
As discussed above, principal forgiveness may be available.
Applications are continuously accepted. At the start of each calendar year, DFA ranks all of the applications
received as of December 31 of the prior year. Projects are added to a Fundable List that DFA uses to
catalog applications and to identify projects to be reviewed and possibly funded in the next state fiscal
year. DFA will establish a cut-off score annually that takes into consideration several factors including
available funding.
Federal crosscutters apply to funding originating from the U.S. Environmental Protection Agency and
passed through to the State to manage and distribute. Crosscutters include some National Environmental
Policy Act (NEPA) requirements during the environmental review process, also known as CEQA Plus; air
quality standards; and social equality standards.
The expansion of NMWD’s recycled water pipeline system is currently infeasible due to prohibitive cost.
Obtaining external funding may reduce the cost barrier for NMWD. This funding opportunity is applicable
to the proposed recycled water distribution pipeline expansion.

12.2.1.4 California Infrastructure and Economic Development Bank State Revolving Fund
Program (I-Bank)
The California Infrastructure and Economic Development Bank (I-Bank) is a State-run financing authority,
which was created in 1994 to promote economic revitalization, enable future development, and
encourage a healthy climate for jobs in California. I-Bank operates pursuant to the Bergeson-Peace
Infrastructure and Economic Development Bank Act contained in the California Government Code
Sections 63000 et seq. The Infrastructure State Revolving Fund (ISRF) Loan Program provides financing to
public agencies and non-profit corporations for a wide variety of infrastructure and economic
development projects. ISRF Program funding is available in amounts ranging from $50,000 to $25,000,000,
with loan terms of up to 30 years. Financing applications are continuously accepted.
Funds can be used for all project activities, including Design-Build; however, construction must be
completed within 2 years of receiving funding approval. No funding can be used for costs incurred prior
to the term of the agreement (i.e., planning and design).
The application process and funding requirements are similar to the DWSRF program. Interest rates are
typically less than bond financing and are calculated using multiple variables. Interested applicants should
contact I-Bank to determine current interest rate.
I-Bank requires a two-step application process. During the pre-application review it will be determined if
the project meets the threshold requirements, at which time the applicant will be invited to submit a full
application. The review period for the pre-application is typically 30 days from application submission; the
review time for a full application, including environmental is between 90 to 180 days. Applicants are
expected to begin construction within 6 months of receiving funding and be completed within two years.
All of the projects listed in Table 12-2 are anticipated to be eligible for I-Bank funding.
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12.2.2 Federal Funding Programs
This section provides an overview of the current, relevant federal funding programs applicable to the
projects listed in Table 12-2. The funding programs identified are:
•

Federal Emergency Management Agency (FEMA) Building Resilient Infrastructure and
Communities (BRIC) Grant Program

•

FEMA Hazard Mitigation Grant Program (HMPG)

•

United States Bureau of Reclamation (USBR) WaterSMART Drought Response Program

•

USBR Title XVI Recycled Water Funding Program

•

USBR Desalination Construction Funding

•

United States Environmental Protection Agency (US EPA) Water Infrastructure Finance
Innovation Act (WIFIA)

Federal funding for each program is subject to Congressional budget approvals. Although the availability
of funding is subject to budget approvals, the identified funding programs have been soliciting proposals
for more than 5 years, with the exception of BRIC and WIFIA, and are expected to continue. BRIC is a
replacement to a similar program, Pre-Disaster Mitigation (PDM) program which was soliciting
applications for well over 5 years. WIFIA is a newer loan program but has been widely successful and is
expected to have future funding cycles.

12.2.2.1 FEMA Building Resilient Infrastructure and Communities (BRIC) Grant Program
BRIC supports states, local communities, tribes, and territories as they undertake hazard mitigation
projects, reducing the risks they face from disasters and natural hazards. BRIC is a FEMA pre-disaster
hazard mitigation program that began in 2020 replacing the previous PDM program.
The BRIC priorities are to incentivize:
•

Public infrastructure projects;

•

Projects that mitigate risk to one or more lifelines;

•

Projects that incorporate nature-based solutions; and

•

Adoption and enforcement of modern building codes.

To be eligible for this grant program, general project type or the specific project(s) must be included in a
local Hazard Mitigation Plan (HMP). Marin County has a Multi-Jurisdictional Local HMP that will be valid
through December 2023. NMWD is listed as a participant in this HMP so NMWD is eligible to apply for
BRIC funding. The projects listed in Table 12-2 should be included in the 2023 Marin County HMP update
to increase its competitiveness for this program.
Annual funding is provided by FEMA to states that submit applications on behalf of local public entities.
The California Office of Emergency Services (CalOES) issues a solicitation for a call for Notice of Intent
(NOI) applications typically in late summer or fall. These applications are submitted online and serve as a
conceptual level description of the scope, benefits, needs, and budget. CalOES reviews the NOIs and
invites only some of those applicants to submit full proposals. CalOES then selects the final projects for
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funding and submits these applications to FEMA for final approval. FEMA ultimately selects the projects
to receive federal funding and passes the awarded funds to CalOES to distribute to the awarded projects.
Typically, 40 to 50 percent of the applicants are asked to submit full proposals. The program awards up to
$50 million for implementation projects and up to $300,000 for planning projects. A 25 percent match
is required.

12.2.2.2 FEMA Hazard Mitigation Grant Program
FEMA’s HMGP provides funding to state, local, tribal, and territorial governments so they can rebuild in a
way that reduces, or mitigates, future disaster losses in their communities. This grant funding is available
after a presidentially declared disaster for specific states.
California has had frequent declared disasters over the past 8 years, averaging 3 to 4 declarations per year
and making these funds frequently available in this State. It is helpful to note that while counties directly
affected by the disasters receive priority for the funding, any county in the State with the declared disaster
is eligible to submit an application.
Like the BRIC program, to be eligible for the HMGP program, general project type or the specific project(s)
must be included in a local HMP. NMWD is eligible to apply for HMGP funding because it is listed in the
Marin County Multi-Jurisdictional LHMP (MCM LHMP). The projects listed in Table 12-2 should be included
in the 2023 MCM HMP update to increase its competitiveness for this program.
On August 6, 2021, the Biden Administration committed a historic $3.46 billion in Hazard Mitigation funds
to increase resilience to the impacts to climate change nationwide. Every state, tribe, and territory that
received a major disaster declaration in response to the COVID-19 pandemic will be eligible to receive
4 percent of those disaster costs to invest in mitigation projects that reduce risks from natural disasters.
California’s allocation is $484,383,864 under Disaster Release #4482 which is currently accepting NOIs.
Additionally, since the new infusion of funds to the program is intended to respond to the impacts of
climate change, drought mitigation may be an optional project focus.
Typically, this program does not have a maximum grant cap. The program typically has required a
25 percent non-Federal share however with the recently signed H.R. 2471, Consolidated Appropriations
Act, 2022, the non-Federal cost share has decreased to 10 percent for any emergency or major disaster
declaration declared from or having an incident period beginning between, January 1, 2020 and
December 31, 2021.
The feasible water supply alternatives identified in Table 12-2 improve local water supply resilience and
mitigate against the impacts of drought. Diversion of stormwater into Stafford Lake and the installation
of the spillway notch gate provides an additional benefit for flood control. It is recommended that NMWD
discuss the eligibility of the feasible water supply alternatives with CalOES.

12.2.2.3 USBR Drought Response Program
USBR’s Drought Response Program supports a proactive approach to drought by providing assistance to
water managers to develop and update comprehensive drought plans and implement projects that will
build long-term resiliency to drought.
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Program areas include:
•

Contingency Planning – funding for development or updates to a drought contingency plan
that complies with USBR’s Drought Response Framework.1

•

Drought Resiliency Projects – funding for projects that help prepare for and respond to
drought. Projects should build resiliency to drought by increasing the reliability of water
supplies; improve water management; and provide benefits to fish and wildlife and the
environment.

•

Emergency Response Actions – funding for emergency response actions limited to
temporary construction activities and other actions authorized under Title I of the Drought
Act. Other actions authorized include water purchases and use of USBR facilities to convey
and store water.

The program is open annually and multiple applications for the same project may be submitted. A
50 percent cost share is required. There are two funding groups within this program. Funding Group I
requires projects to be completed within two years of grant award date and has a maximum grant award
of $500,000. Funding Group II requires projects be completed within three years of grant award date and
has a maximum grant award of $2 million.
The feasible local water supply projects could be eligible for the Drought Resiliency Project funding as
infrastructure to build resiliency to drought by increasing the reliability of water supplies, improving water
management, and for contingency planning.
Each feasible water supply alternative provided in Table 12-2 should be submitted as separate projects
under this grant program to maximize the grant funding and also to complete the project phases within
3-year periods. Submittal of multiple projects during the same funding cycle is allowed.

12.2.2.4 Title XVI Water Reclamation and Reuse Program
The USBR Title XVI program offers grants for projects that investigates opportunities and implements
projects that reclaim and reuse wastewaters and naturally impaired ground and surface waters. Funding
for Title XVI projects is available from two different programs – Title XVI projects authorized by Congress
in standalone legislation and projects eligible from the Water Infrastructure Improvements for the Nation
(WIIN) Act. Both programs require submittal of a feasibility study that addresses and satisfies the
requirements of USBR’s Directives and Standards WTR 11-01. The feasibility study must be submitted to
USBR prior to release of funding opportunity announcement (FOA). The FOA includes the date by which a
feasibility study must be approved by USBR. The schedule for release of FOAs for implementation projects
under the Title XVI program varies but is typically in the fall/winter timeframe annually.
The program provides up to 25 percent of project costs including planning, design, and construction. The
maximum eligible funding amount for each project is set by statute and is typically $20 million. The
maximum eligible amount for each project under WIIN is $30 million (a recent increase from the prior
maximum amount of $20 million).

1

NMWD plans to develop a drought contingency plan as a member of the NBWRA. An effort is currently in progress to
evaluate the development of a drought contingency plan for all NBWRA members without one.
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The water supply alternative to expand NMWD’s recycled water system could be considered for Title XVI
funding. This Study finds the expansion of recycled water system infeasible due to costs. A combination
of external funding from State and Federal sources may reduce costs so that this water supply alternative
is feasible. If NMWD is interested in pursuing Title XVI funding, NMWD is recommended to initiate
preparation of a Title XVI Feasibility Study in anticipation of the next USBR funding cycle.

12.2.2.5 USBR Desalination Construction Project
Although NMWD will not have a local desalination project, this funding opportunity would be a good
match for a regional water project. NMWD would collaborate with Sonoma Water or MMWD if either
agency moves forward with a regional desalination project.

12.2.2.6 Water Infrastructure and Finance Innovation Act (WIFIA)
WIFIA is a federal funding program that provides long-term, low-cost loans to communities for the planning
and construction of water and wastewater projects. The program provides loans of up to 49 percent of the
eligible project costs and can be used in conjunction with state grants and loans. This program is targeted at
providing funds for projects greater than $20 million for large communities and $5 million for small
communities (population of 25,000 or less). Interest rates are equal to or greater than the U.S. Treasury
rates. Projects much comply with NEPA, Davis-Bacon, American Iron and Steel, and all other federal
crosscutters. The program is competitive and requires the applicant to pay an application fee and the fees
for outside consultants (e.g., finance, environmental, and legal) hired by EPA to support review of the
funding application. The typical costs are in the $250,000 to $500,000 range – depending on the complexity
of the project, financial review, and legal arrangements. Applicants must first submit a Notice of Intent and
are then invited to submit a full funding application. Projects that are ready to proceed are typically scored
higher. EPA announces when the application process is open and solicits letters of interest. The application
period is dependent on when EPA has available funding for the program.
None of the feasible water supply enhancement alternatives alone would be eligible for WIFIA since they
do not meet the minimum project size requirement. However, since they are needed for a common goal,
to increase local water supply reliability, they may be aggregated so that the total project cost satisfies
the $20 million minimum project size requirement. If NMWD is interested in pursuing WIFIA funding, it is
recommended that NMWD discuss the project with WIFIA staff for fundability prior to beginning the
application process.

12.2.3 Funding Strategy Recommendations
State and federal grant and low interest loan programs should be considered with implementation of any
of NMWD’s feasible water supply enhancement projects listed in Table 12-2. Grants and low-interest loans
can help offset or reduce implementation costs, thus reducing impacts to ratepayers. However,
competition for grants is often high and the application process can be resource intensive. Additionally,
the open period for applying is usually very short and the applications require a significant amount of
supporting information. Therefore, identifying potential grant opportunities early, taking steps towards
positioning for the opportunity, and strategically selecting the opportunities that are most likely to be
successful are key to maximize external funding for NMWD’s projects with the least amount of
out-of-pocket cost to NMWD.
Table 12-3 summarizes applicable funding programs to consider for each project.
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Table 12-3. Potential Funding Programs by Project

Increase
Stafford Lake
Storage Capacity

Divert
Captured
Stormwater
into Stafford
Lake

Recycled
Water System
Expansion(b)

X

X

X

X

X

X

X

X

Improve STP
Process Water
Recapture
Efficiency

DWR IRWM
DWR Drought Relief Funding

Funding Program(a)
State Programs

SWRCB Water Recycling Funding
I-Bank (loans only)

X
X

X

X

X

FEMA BRIC

X

X

X

X

FEMA HMPG

X

X

X

X

USBR WaterSMART Drought
Response(c)

X

X

X

Federal Programs

USBR Title XVI Recycled Water
(d)

WIFIA (loans only)

X
X

X

X

X

Notes:
(a) Grant programs listed unless otherwise noted.
(b) This water supply alternative was found infeasible due to high cost. External funding may potentially reduce cost to make the project
feasible.
(c) An approved Drought Contingency Plan is required to be eligible.
(d) If applying for WIFIA funds, several projects may need to be packaged into a single application to comply with the minimum project
size requirement.

If NMWD decides to move forward with implementation of any of the feasible projects, NMWD is
recommended to take the following steps in conjunction with project development to best position for
future funding.
•
•
•
•
•
•
•
•
•
•

Prepare required environmental documentation (if applying for a program with federal
funds, include compliance with NEPA or federal crosscutters);
Prepare design drawings and/or basis of design report;
Complete a risk and hazard study if applying for FEMA funds;
Confirm that the feasible projects are included or referenced in the MCM LHMP;
Coordinate with the local and regional IRWM committees to include new projects in the
IRWM Plan;
Complete a feasibility study that complies with both SWRCB recycled water technical study
requirements and USBR Title XVI study requirements if applying for recycled water funding;
Identify required permits and initiate obtaining permits that have long-lead times;
Identify supplemental sources of project funding to fund the non-grant portion of the project;
Continue to monitor grant opportunities; and,
Regularly track updates to the funding programs listed in this Chapter.
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ATTACHMENT 3

Local Supply Study – Volume Units

SCWA Regional Study
Near-Term Drought Management Options
Resiliency Option
Status
Maximize Delivery of Natural Flows in the Russian NMWD purchased available RR water to backfeed
River (RR)
Stafford Lake in 2021-22
Kastania Pump Station Rehabilitation

MMWD completed construction in January 2022;
NMWD and MMWD working closely on operations;
consistent operations throughout June 2022.

Increase Groundwater Production (SCWA)

SCWA’s Santa Rosa Plain Drought Resiliency Project
includes 3 wells (Todd Rd, Sebastopol Rd and
Occidental Rd); Todd Rd well went online in October
2021.
1.4 mgd available now, additional 4.1 mgd by year
end

Regulatory Flexibility (through TUCPs)

TUCO issued in December 2021 and again on June
17, 2022 lowering minimum instream flows for RR.
Resulting 20% allocation reduction to water
contractors

Water Conservation and Water Use Efficiency

NMWD Ord No. 41 in place with 20% mandatory
reductions

Local Supply Alternatives Evaluated
• Aquifer storage recovery (ASR)
• Recycled water system expansion
• Indirect Potable Reuse (IPR) water use options
• Improve Stafford Treatment Plant Efficiency
• Capture and Conveyance of Stormwater
• Increasing Stafford Lake Capacity
• Desalination

Evaluation Criteria
Quantitative Criteria
• Cost
• Water Supply Yield
Qualitative Criteria
• Reliability
• Operational Impacts
• Regulations and Permitting
• Public and Institutional Considerations
• Other Considerations

Potential Local Supply Alternatives
Local Water Supply Alternative

Annual Yield
Estimated Capital Cost
(MGY)

Annual Yield
(AFY)

Weighted
Qualitative
Score

Improve Stafford Treatment Plant Process
Water Recapture Efficiency - Pretreatment
Modification

$70,000*

7 - 23

20 - 70

4.6

Increase Stafford Lake Storage Capacity Spillway Notch Slide Gate

$944,000

237

726

4.4

$2.46M - $13.64M

80 - 257

245 - 788

3.2

Divert Captured Stormwater Into
Stafford Lake
*Includes performance testing

Improve Stafford Treatment Plant Process
Water Recapture Efficiency
•

District staff previously conducted plant-scale study
of modifying hydrocyclone return to reduce reject
flow volume

•

Recommend additional plant-scale study of
modified hydrocyclone operation with external
technical support to confirm capital/operations
changes needed

•

Raw water intake also may need modifications for
more consistent intake water quality

Stafford Dam Spillway Notch

Slide Gate on Spillway Notch

Divert Captured Stormwater

Leveroni
Canyon
1,206
Acres

Bowman
Canyon
2,115 Acres

10 cfs
Pump Station

Stafford
Lake
5,309
Acres
Pipeline

Water Supply
Basin

FY2022-23 CIP
FY2022-23 CIP – Supply Enhancements*
Project #

Project Name

1.6610.23

Water Supply Enhancements – STP
Modifications

$50,000

1.6610.24

Water Supply Enhancements – Dam

$50,000

4XXX.

Stafford Dam Master Plan

$25,000

-

Drought Contingency Plan

$9,000

FY23 Budget

*CIP projects 1.6610.22, 1.6610.xx, and 1.6600.97 ($125,000 total) could also include supply
enhancement efforts.
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*DRAFT Minutes of Technical Advisory Committee
Utilities Field Operations (UFO) Training Center
35 Stony Point Road, Santa Rosa, CA
June 6,2022
Attendees:

Craig Scott, City of Cotati
Mike lelmorini, City of Petaluma
Mary Grace Pawson, City of Rohnert Park
Jennifer Burke, City of Santa Rosa
Matt Wargula, City of Sonoma
Cristina Goulart, Town of Windsor
Matt Fullner, Valley of The Moon Water District
Roberta Atha, City of Santa Rosa
Dina Manis, City of Santa Rosa

Staff/Alternates

Brad Sherwood, SCWA
Jake Spaulding, SCWA
Lynne Rosselli, SCWA
Don Seymour, SCWA
Jay Jasperse, SCWA
Barry Dugan, SCWA
Paul Piazza, SCWA
Pam Jeane, SCWA
Peter Martin, City of Santa Rosa
Colin Close, City of Santa Rosa
Shannon Cotulla, Town of Windsor
Chelsea Thompson, City of Petaluma
Vanessa Garrett, City of Rohnert Park
Mike Berger, City of Sonoma

Katie Ruby, Brown and Caldwell
Brenda Adelman, RRWPC
Bob Anderson, United Wine Growers
Margaret DiGenova, California American Water
Nichole Baxter, California American Water

Public:

Duane DeWitt

1.

Check-in

Jennifer Burke, TAC Chair, called the meeting to order at g:02 a.m

2.

Public Comments
There were no public comments

3.

Water Supply Conditions and Temporary Urgency Chanqe Order
Don Seymour, SCWA. Sonoma Water continues to manage Russian River flows and
releases under the December 2021Temporary Urgency Change Order (TUCO) which
expires on June 8,2022. Minimum instream flows in the upper Russian River are 25 cubic
feet per second (cfs) and 35 cfs in the lower Russian River. Flows will increase to 75 cfs in
the upper Russian River and '125 cfs in the lower Russian River if there is no new TUCO. A
new Temporary Urgency Change Petition (TUCP) was filed on May 25,2022, requesting a
180-day extension to the TUCO requirements. Filing of the TUCP was delayed due to
PG&E's request for a flow variance, requiring re-evaluation by Sonoma Water staff. Lake
Mendocino is currently at 50,500 acre-feet (AF) which is 16,000 AF greater than last year at
1,

this time and is gaining '100 AF per day based on natural flow in the system and higher
water transfers by PG&E than last year, Lake Sonoma is currently 138,500 AF which is
1,000 AF more than last year and is losing '150 AF per day. The State Board approved new
emergency regulations in May related to issuance and enforcement of curtailments on the
upper Russian River after natural flows recede - likely starting in July.

Jennifer Burke, TAC Chair, asked if there was any indication of a quick response from the
State Board on the TUCP. Don Seymour, SCWA, replied the Board is aware of the
timeframe, but have provided no information on a response. Jennifer Burke, TAC Chair,
asked about the emergency regulations on curtailments and if the State Board is looking at
voluntary agreements. Don Seymour, SCWA, replied the Board is amending the curtailment
regulations and developing a water-sharing program between senior and junior water right
holders who enroll in the program. He also added that Sonoma Water filed comments with
FERC regarding the flow variance filed by PG&E. Public Comment: Brenda Adelman,
RRWPC, expressed concern about the low flows at Hacienda Bridge and asked why a
minimum flow of 35 cfs is still required if Lake Mendocino storage is higher than last year.
Don Seymour, SCWA, noted 45 cfs instream flow is above the minimum requirement and
stated analyses show Lake Mendocino storage below 30,000 AF by October and storage
levels in Lake Sonoma are lower than last year. No other public comments.
Water Pa
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a.

Water Production Relative to 2013 Benchmark
Jennifer Burke, TAC Chair. (Referto handout.J Water usage is tallied by calendar
year and, as of April 2022, there is a 22Vo reduction compared to the 2013
benchmark. The partners water usage continues to be significantly below prior
years and the last drought. Public Comment: Brenda Adelman, RRWPC,
expressed confusion over the different calculation methods of water savings,
asked why 2013 is still used as the benchmark year and referenced continued
growth and her qualms about the analysis of water availability. Jennifer Burke,
TAC Chair, replied the 2013 benchmark is a holdover from the State Board
benchmark from the last drought and is used for reports, although the partners
use a 2020 comparison for this drought. Chair Burke referenced recent analyses
showing adequate water availability for additional housing. No other public
comments.

b.

State Water Board Emergency Drouoht Requlation
Paul Piazza, SCWA. (Refer to handout.-) The State Board adopted an emergency
regulation for urban water conservation on May 24,2022 in response to
Governor Newsom's Executive Order of March 28, 2022. The emergency
regulation included three requirements related to submittal of a preliminary water
supply and demand assessment by June 1,2022 and a finalversion by July 1,
2022, implementation of shoftage response actions detailed in adopted water
shortage contingency plans for a shortage level up 1o 20% by June 10, 2022 and
a prohibition on use of potable water for irrigation of non-functional turf at
commercial, industrial and institutional (Cll) sites, with exceptions for continued
irrigation of trees and other perennial plants and non-functional turf with a plant
factor of 0.3 or less. No public comments.

c.

Drouqht Outreach Messaqing
Barry Dugan and Paul Piazza, SCWA. (Refer to handout.) Bilingual drought
messaging ("Drought is STILL Here") continues with a focus on outdoor water
use and outreach materials are provided to all partners. The online Eco-Friendly
2

tour of eleven gardens in several cities and towns had 5,203 views on the day of
the tour and more than 7,000 view to date. Sonoma Water will continue hosting
monthly Drought Town Halls and there are also plans for a SMSWP Speakers
Bureau presenting a callto action to continue water savings. Peter Martin, City of
Santa Rosa, asked about communication regarding the CII turf emergency
regulation. Paul Piazza, SCWA, replied there is a dedicated page about drought
regulations on the SMSWP website and future outreach will be coordinated
amongst the partners. Public Comment: Brenda Adelman, RRWPC, asked
where presentations are available. Barry Dugan, SCWA, replied they can be
found on both the SMSWP and Sonoma Water websites. No other public

comments.

5. Biological Opinion Status Update
Pam Jeane, SCWA. (Refer to handout.)
Fish Flow Project- Sonoma Water staff anticipate recirculating the Draft EIR in 2023.
Dry Creek Habitat Enhancement Proiect
Construction- There is no construction activity at this time although there will be
some later this year.
Habitat Monitoring and Maintenance- Environmental staff continue physical and
biological surveys using a variety of tools. Field staff recently installed container
plantings at existing habitat sites in the Reach 14 area of Dry Creek.
Phases lV-Vl- The Corps of Engineers opened construction bids on May 19 and
is currently reviewing the five bids received and plans for construction in midsummer.
ish Monitori
Electronic tags are one tool used to monitor fish. They assist with
understanding migration patterns and the number and location of smolt and adult salmon
and steelhead.
Russian River Estuary Manaoement- The lagoon management season began on May
15, 2022 and Sonoma Water staff started fisheries and water quality monitoring, along
with ongoing pinniped monitoring. A link to the 2022 Adaptive Beach Management Plan
was included in the attachment.
nterim Flow
Reported on earlier in the meeting by Don Seymour, SCWA.

Jennifer Burke, TAC Chair, asked if there was an idea of when in 2023 the Draft EIR
would be recirculated. Pam Jeane, SCWA, responded it is unknown at this time. Public
Gomment: Duane DeWitt indicated Roseland Creek is part of the Russian River
watershed and asked if the Biological Opinion had looked at the lack of fish in that creek
since SCWA re-worked the creek in the past. Pam Jeane, SCWA, replied the Biological
Opinion covers areas where Sonoma Water has flood control authority. No other public
comments,

6.

Potter Valley Project
Pam Jeane, SCWA. The PG&E variance request was reported on earlier by Don
Seymour, SCWA, and Sonoma Water staff is waiting on a decision by FERC related to
operation of the Potter Valley Project for the summer. After the Two-Basin Solution
decision to not pursue a license, FERC approved a one-year extension for PG&E and
gave that agency 60 days to provide a plan and schedule for the license surrender
process. FERC also asked PG&E to respond to a March 2022lel|er submitted by NMFS
requesting interim protective measures to the project operation be implemented during
the annual license renewal(s) until the license is surrendered and the project is
decommissioned. Jennifer Burke, TAC Chair, noted the WAC Potter Valley Project Ad
Hoc that was authorized in 2018 is preparing a comment letter from the WAC supporting
3

the Sonoma Water comment letter related to the PG&E flow variance request. No public
comments.

7.

SCWA Government Affairs Update
Brad Sherwood, SCWA (Refer to handout.) Staff summarized lobbying efforts and
associated funding requests at both the Federal and State levels. The water bond
coalition will be activated to generate funding for the North Coast and Bay Area
lntegrated Regional Water Management Plans (IRWMP), The ACWA Region 1 meeting
will be held in Eureka with a tour of the Humboldt Bay Municipal Water District. A
prescribed burn equivalent to approximately 300 acres is scheduled at Lake Sonoma on
June 22,2022. The five-year strategic plan effort for Sonoma Water is underway and
350 community engagement surveys and more than 100 staff responses have been
received. SCWA is hosting monthly drought outreach Town Halls in collaboration with
SMSWP with the next scheduled for July 7, 2022. As part of infrastructure week,
Sonoma Water toured facilities with City of Santa Rosa Mayor Chris Rogers and staff
would like to continue the tours with one partner Council Member each month. Jennifer
Burke, TAC Chair, asked if Sonoma Water system tours for new members of the WAC
and TAC are occurring. Brad Sherwood, SCWA, replied there are plans to re-start the
tours but, due to COVID concerns, they are currently restricted to smaller, one-on-one
tours for the ability to interact with Sonoma Water technical staff. Public Comment:
Duane DeWitt said it can be challenging for some members of the public to get
information from Sonoma Water by using the internet and asked that other methods of
communication be utilized. He referenced an area on McMinn Avenue along Roseland
Creek that has become a homeless encampment and is creating pollution in the creek
and asked that it be addressed. No other public comments.

B.

ltems for Next Agenda
No agenda items were suggested by the TAC members. Public Comment: Duane
DeWitt, requested discussion about Roseland Creek. Jennifer Burke, TAC Chair, replied
the TAC is an advisory committee to Sonoma Water related to the agency's operation of
the Russian River system. No other public comments.

9.

Check Out
Jennifer Burke, TAC Chair, recognized Barry Dugan and Jay Jasperse who are both
retiring from Sonoma Water in July. She also congratulated Roberta Atha, Administrative
Secretary, who is retiring from the City of Santa Rosa in July.
Meeting adjourned at 10:05 a.m
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Item #10

BOARD OF DIRECTORS MEETING
AGENDA
Monday, June27,2022
9:30 AM
Due to Shelter in Place Orderso and Board Policy this meeting will be a Zoom Meeting only.
Meeting participants and the public may participate via the following:

Join Zoom Meeting
https ://us02web.zoom.us4/85 825934397
Meeting ID: 858 2593 4397

One tap mobile +16699009128, 85825934397# US (San Jose)
Dial in +l 669-900-9128 US (San Jose)
Meeting ID: 858 2593 4397
1.

Call to Order (1 minute)

2.

Roll Call (1 minute)

3.

Public Comment (3 minutes)
(Any member of the public may address the Board at the commencement of the meeting on any
matter within the junsdiction of the Board. This should not relate to any item on the agenda. It is
the policy of the Authority that each person addressing the Board limit their presentation to three
minutes. Non-English speakers using a translator will have a time limit of six minutes. Any
member of the public desiring to provide comments to the Board on an agenda item should do so at
the time the item is considered. It is the policy of the Authority that oral comments be limited to
three minutes per individual or ten minutes for an organization. Speaker's cards will be available in
the Boardroom and are to be completed prior to speaking.)

Action

4.

Introductions (2 minutes)

5.

Board Meeting Minutes of March 2812022 (2 minutes)
(The Board

6.

will consider approving the minutes from the March 28, 2022Board meeting.)

Report from the Chair (5 minutes)
(The Chair will report on items of interest to the Board.)

North Bay Water Reuse Authority
County of Marin

.

Las

r

. Novato Sanitary District . Marin Municipal Water Distr¡ct . North Marin Water District . Sonoma County Water Agency
Sonoma Valley County Sanitat¡on District . County of Napa . Napa Sanitation Distr¡ct . City of American Canyon

Gallinas Valley Sanitary Distrîct
City of Petaluma

.

c/o Sonoma County Water Agency,4014 Aviat¡on Boulevard, Santa Rosa, CA g5¿lo3
707-235-4965 . NBWRA.org

6.a Report from the Technical Advisory Committee (5 minutes)
(The Board will review the Report on the TAC meetings of April 7, Aprrl 14, and

June

2,2022 and

consider recommendations from the TAC included in this agenda.)

6.b Consultant Progress Reports (5 minutes)
(The Board will review the consultant progress reports for the periods February -May 2022.)
Discussion

7

Review of Board Policy Adopted on March 28,2022 to Conduct Future Board
Meetings YiaZoom to Reduce its Carbon Footprint and to Reduce Staff and
Consultant Travel Costs (5 minutes)
(The Board will review a recently adopted policy to conduct future meetings via Zoom to reduce
its carbon footprint and to reduce staffand consultant travel costs.)

Information

8.

Financial Reports for the Fiscal Year Ending June 30,2022 (5 minutes)
(The Board will review the Financial Reports for Fiscal Years Ending June 30,2022.)

Action

9

FY2022/23 Budget and Resilience Arena Projects (10 minutes)
will consider approving theFY2022123 Budget and resilience arena projects.)

(The Board

Information

10

Status of Phase

l

Reconciliation and CloseoutActivities (5 minutes)
I status of reconciliation and closeout activities.)

(The Board will be updated on Phase

11.

Discussion

Status of Phase 2 (5 minutes)
will be updated on the status of
usBR.)
(The Board

12.

Discussion

the Phase 2 EIR/EIS and the funding application to

Items for the Next Agenda (5 minutes)
will consider items for the next Agenda.)

(The Board

13.

Discussion

Comments from the Chair, Board, and Member Agencies (5 minutes)
(The Board will discuss items for future discussion and the Chair, Board, or Member Agencies
may make brief announcements or reports on their own activities, pose questions for clarification,
and/or request that items be placed on a future agenda. Except as authorized by law, no other
discussion or action may be taken.)

14.

Adjournment (1 minute)

(In cornpliance with the Americans with Disabilities Act of 1990, if you need special assistance to participate in a Board meeting, or you
need a copy of the agenda, or the agenda packet, in an appropriate alternative format, please contact the Program Manager at (510) 4105923. Notifïcation of at least 48 hours prior to the meeting or time when services are needed will assist in assuring that reasonable
arrangements can be made to provide accessibility to the meeting or service. A copy of all the documents constituting the agenda packet
is available for public inspection prior to the meeting at 404 Aviation Boulevard, Santa Rosa, CA 95403 . Any person may request that a
copy of the agenda or the agenda packet be mailed to them for a fee of $.10 per page plus actual mailing costs. lf you wish to request
such a mailing, please contact Chuck \üeir, Weir Technical Services, 3026 Ferndale Court, Pleasanton, CA 94588, 510-410-5923,
clrur:l<wçilCI¡l>pglp!a].¡ç1. The agenda for each meeting is also available on-line at www.nbwra.org and will be available at the
meeting.)

North Bay Water Reuse Authority
County of Marin

.

Las

¡

c/o Sonoma County Water Agency, 4O4 Av¡at¡on Boulevard, Santa Rosa, CA 95403
707-235-8965 . NBWRA.org

Gallinas Val¡ey Sanitary Distr¡ct . Novato Sanitary District . Marin Municipal Water District o North Marin Water Distrìct o Sonoma County Water Agency
City of Petaluma n Sonoma Valley County San¡tatìon Distr¡ct c County of Napa o Napa San¡tation D¡strìct e City of Amerlcan Canyon

Item

North Bay Watershed Association
Board Meeting - Agenda
July 1, 20221 9:30

-

11:30 a.m.

THIS MEETING WILL BEHELD VIRTUALLY VIA REMOTE CONFERENCING SERVICENO PHYSICAL MEETING LOCATION

Join Zoom Meeting:
76306739-71?

Webinar lD: 816 3067 3971 Password:21-6460
Agenda and materials will be available the day of tlre meeting at
ww!V.! bwate rs h e d. o rg

AGENDA
Time
9:30

Agenda Item

Welcome and Call to Order

- Roll Call and Introductions

Pl'oposecl Action
N/A

.Iuclt Gibson, Chair
9:33

General Public Comments

N/A

This time is reseled for the public to address the Committee about lnatters
NOT on the agenda and within the jurisdiction of the Clommittee.
9:38

Agcnda and Past Meeting Minutes Revierv
Jr¿clc

Approve/
Revievt

Gíbson, Chair

Draft June Treasure's Report
Jack Gibson, Chair

9:40

Guest Presentation- Legislative Updates for Stormwater
Management
Kctren Cowen, Executive Director, California Stonnwctter Quality

Association (CA SQA), and
IIaw

lcey

e S h een e, Ch

air, CA S QA L e gis lati o n Su b co tntnitt e e

will plovide an overview of current state water
quality legislation consecluential to our north Ituy watershed

Karen and Hawkeye

communities and our member agencies responsible for irnplementation.

.Hattdouls

#11

North Bay Watershed Association
Board Meeting
July

I,2022
Page 2

10:10

Executive Director Report

ED npdates,

Andy Rodgers, Executive Director

and irytttt

Bocu'd cluesÍions,

Andy will provicle updates on activities since the June 3 Board
meeting, including active projects, recent meetings, regional
programs and initiativcs, cornrrìunications, and comrnittees.
Andy will outline icleas for next and fliture Board meeting topics and
solicii feedback.
10:30

N/A

Board Inf'ormation Exchange and Drought Updates
Mentber,r

Members
1

1:30

will highlight

issues and share items of interest.

Announ cemen ts/Adjourn

N/A

Next Board Mecting: September 2,2022

NORTH BAY WATERSHED ASSOCIATION

n\c\905\60-20-02\wp\Board Meetings\22 07 0L

Item #12

DISBURSEMEruTS - DATED JUNE 30, 2022

Date Prepared 6127122

The following demands made against the District are listed for approval and authorization for payment in accordance
with Section 31302 of the California Water Code, being a part of the California Water District Law:
S

P

90497.

904989.

ble To

Amount

US Bank Card

CALPERs

Costco-First Aid Supplies ($3AZ¡, Microsoft
Monthly Subscription ($296) & Bluebeam
Engineering Software Subscription ($449)

$1,126.94

July lnsurance Premium (Employer $47,688,
Retirees $11,388 & Employees $8,045)

67 ,121.32

JCA Construction

lnstallation of 2 Windows (Wood Hollow)

I

100 Wood Hollow Drive

July Rent

2

All Star Rents

Propane (27 gals) (STP Forklift)

116.62

3

Alpha Analytical Labs

Lab Testing (Pt Reyes)

180.00

4

Amazon/Genu ne-H a rdware

Computer Supplies ($1 ,Ot 0), Office Supplies
($5SS¡, Supplies for 100 Wood Hollow ($5SZ¡,
Utility Cart ($273), Auto Service Parts ($653),
Stoolfor E/M ($57) & Document Bags for Lab
($oz¡

3,166.87
3,402.29

6091

i

7,368.06
28,294.75

5

American Family Life lns

AFLAC-June 2022 Employee Paid Benefit

6

AT&T

Leased Lines

7

Automation Direct

Programmable Logic Controller Parts

158.05

I

Bay Area Crane Services, lnc.

Crane Service (STP)

540.00

I

Bold & Polisner

Legal Fees-General ($5,648) & Potter Valley
FERC NMWD Portion ($6Oe¡

6,255.00

Prog Pymt#12: Construction Management
Services for NMWD Admin Building Renovation
Project (Balance Remaining on Contract
$33,992)

9,638.00

Consulting Services-May lT Support ($6,000),
lT & SCADA Support for Novato Radio/Cell
Project ($4ZS¡, CORE Billing Maintenance
($925), Setup & Planning Temp Office Location
($1,725) & Board Assistance ($4OO¡

9,525.00

10

11

*Prepaid

Consolidated CM

Core Utilities, lnc

Page 1 of 3

67.94

Disbursements - Dated June 30, 2022

Seq

12
13
14

15
16
17

Amount

Payable To

For

Core & Main

Fiberlyte Box Lids (40)

1,831.59

Dell Computers

Laptop ($1,746) & Desktop ($1,921) Assistant
GM/Chief Engineer (Mille$

3,666.93

Environmental Science Assoc

Forevergreen Landscape

Grainger

Hach Co.

Prog Pymt#9: Gallagher Well No. 2 (Balance
Remaining on Contract $7,27 1)
Vegetation Management @ Trumbull Tank
($3,+ZS¡ & Stafford TP ($2,375)

5,850.00

Sample Pump (STP) ($3tO¡, STP Cl2 Detector
($446) & Miscellaneous Maintenance Tools &
Supplies ($3+S¡

1

Potassium lodide Pillows (50), Acid Reagent
(100) ($99) & Sodium Thiosulfate ($32) (STP)

1B

Kaiser Foundation Health Plan

Pre Employment Physical (Miller)

19

Lincoln Life Employer Serv

Deferred Compensation PPE 6115122

20

County of Marin

Encroachment Permit (20 3rd Street, Pt Reyes
Station)

21

22
23

12,723.61

448.54

Nationwide Retirement Solution

Deferred Com pensation

1

PG&E CFM/PPC Depadment

Power Service Design for 999 Rush Creek
Place

61 1

5122

25

Point Reyes Light

Legal Notices: Proposed Rate lncrease West
Marin ($1e+¡ & Oceana Marin Sewer Rate ($75)

Sage Software lnc

Scott Technology Group

Accounting Software Fixed Assets (Budget
$1,180) (7122-723)

22,755.77
85.00

208.50

1

,179.00

295.34
164.O7

Thomas Scientific

Agar (Lab)

29

Unicorn Group

Pri nti n g Services-Novato Waterl ine Newsletter
(25,347)

Univar

,195.00

Monthly Maintenance for Engineering Copier
($201) & Contract Overage Charge

28

*Prepaid

65.00

1,013,78

Service on Pipette Equipment (Lab)

30

192.16

July 2022 Group Life lnsurance Premium

Pipette.com

27

,108.93

Mutual of Omaha

24

26

24,760.98

Sodium Hypochlorite (800 gal) (RWF)

Page 2 of 3

4,063.07
615.28

Disbursements - Dated June 30,2022

Seo

31
32

Amount

Pavable To

For

USA BlueBook

Tube Assembly for OM Hypo Pump

431.24

VWR lnternational LLC

Pipettor Stand, Burner Lighter, Lauryltryptose
Broth, Brilliant Green Broth ($+aO¡, Tryptic Soy
Broth ($73) & Buffer (Lab)

631.11

33

Whitwell, David

Novato "Pool Cover" Rebate Program

34

Wong, Sandra

Novato "Washer Rebate" Program

35

ZORO

Shovels (4)
TOTAL DISBURSEMENTS

75.00
100.00
191 .39

9213,244.07

The foregoing payroll and accounts payable vouchers totaling $213,244.07 are hereby approved and
authorized for payment.

ntroller

Date

General

*Prepaid
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Disbursements - Dated June 3O,2022

D'SBURSEMEruTS - DATED JULY 7, 2022
Date PreparedTlSl22

The following demands made against the District are listed for approval and authorization for payment in accordance
with Section 31302 of the California Water Code, being a part of the California Water District Law:

Seq

2

3

Pavable To

For

Amount

Alpha Analytical Labs

Lab Testing

$165.00

American Pavement Systems

Refund Security Deposit on Hydrant Meter Less
Final Bill

451.37

5 Year lnspection of Fire Protection System @
STP

690.00

A.S.T.|

4

AT&T

June lnternet Service

100.95

5

AT&T

Telephone ($00¡, Fax ($55), Leased Lines
($142) & Data ($254)

517.93

6

Automation Direct

Level Sensor for Reclaim Ponds @ SIP

806.46

7

AWWA CA-NV SEC

Reissue Check-Original Check Lost in Mail
(Testing Fee for Grade 2Lab AnalystNommsen)

280.00

Quarterly Fire Alarm Monitoring Fee (71112210t1t22) (SrP)

338.1

8
9

Bay Alarm Company

Boucher Law, PC

I

March ($1,gOt ) & April ($2,tZO¡ Labor &
Employment Law Matters

4,081.00
1,006.23

10

Brown, Mary

Refund Overpayment on Open Account

11

Caltest Analytical Laboratory

Lab Testing

12

Clark, Robert E

Exp Reimb: Lunch for Employees During Office
Move

64.36

Ëxp Reimb: Snacks & Coffee for Employees
During Office Move

65.01

'13
14

Clyde, Karen

Diesel Direct West

105.80

Diesel (a58 gal) ($3,ZZS¡ & Gasoline (883 gal)
($5,ozo¡

'15

Environmental Express

Lithium (Lab)

16

Ferguson Waterworks

Retrofit Radio

*Prepaid

Page

'1

of 3

8,351.45
66.59
215.41

Disbursements - Dated July 7,2022

Seq
17

Amount

Pavable To

For

Fishman

lbuprofen (800) ($83), Safety Gloves (1,000)
($194), Lens Wipes (800) ($66) & Ear Plugs
(400)

403.27
87.52

1B

Fisher Scientific

Chloride (Lab)

19

Grainger

Miscellaneous Maintenance Tools & Supplies

20

Kennedy Jenks

Prog Pymt#6: Local Water Supply
Enhancements (Balance Remaining on Contract
$47,867)

916.26

6,317.46

21

Kunst, Anriette

Refund Overpayment on Closed Account

35.64

22

Marin Color Service

Paint for Pump Station

60.1 3

23

Marin County Tax Collector

FY23 Possessory lnterest Tax Bill (25 Giacomini
620.59

Rd)
24

25

Miller Pacific Engineering

National Safety Council

Prog Pymt #23: Admin Building Renovation
Project ($8t0¡ (Balance Remaining on Contract
$3,178) & Prog Pymt#24. Old Ranch Road
Tank ($2,610) (Balance Remaining on Contract
$567)
Membership Renewal (Clyde) (7 122-6123)
(Budget $500)

3,426.40

495.00

26

Nerviani's Backflow

Backflow Testing (70)

27

Novato Glass

Windows for Wood Hollow Office (2)

28

Pace Supply

Service Saddles (4) ($849), Corp Stops (10)
($7eS¡, Gasket & Ring ($68)

1,651.21

Air Conditioning Repair ('12lnt'l 4400)

1,845.09

30

Trucks
Pollard Water

3'1

RAE Products & Chemicals Corp. Valve Marking (9 rolls)

32

Scott Technology Group

29

Peterson

4,830.00

158.86

Valve

3,239.54

Moving Services: Admin & Engineering Copiers
to Wood Hollow

686.00
136.80

33

Soiland Co., lnc.

Asphalt Recycling (9 tons)

34

Sonoma County Water Agency

May Contract Water (includes 3 days in June)

35

Syar lndustries lnc

EZ Street Asphalt (3 yds)

36

Thomas Scientific

Endo Broth (Lab)

"Prepaid

216.50
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844,808.75
813.51
52.92

Disbursements - Dated Ju|y 7,2022

Seo

Amount

Pavable To

For

37

VWR lnternational LLC

Buffer Solution (Lab)

38

Wood Rodgers, lnc.

Prog Pymt#9: Gallagher Well #2 Environmental
Support (Balance Remaining on Contract
$13,729)

55.85

39

Zhang, Zhibin

Refund Overpayment on Closed Account

40

Zoro

Tape Measure (25')
TOTAL DISBURSEMENTS

1,562.50
23.32
84.08
889,E32.95

The foregoing payroll and accounts payable vouchers totaling $889,832.95 are hereby approved and
authorized for payment.

0t
ntroller

e0a

Date

a22
General

*Prepaid

Date
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Disbursements - Dated July 7,2022

DISBURSEMENTS - DATED JULY 14, 2022
Date Prepared7l1ll22

The following demands made against the District are listed for approval and authorization for payment in accordance
with Section 31302 of the California Water Code, being a part of the California Water District Law:

Seo

Amount

Pavable To

For

Employees

Net Payroll PPE 6130122

lnternal Revenue Service

Federal & FICA Taxes PPE 6130122

73,347.90

90500* State of California

State Taxes & SDI PPE 6130122

16,464.99

90501.

CaIPERS

Pension Contribution PPE 6130122

40,575.62

Able Tire & Brake

Tires (3) ('19 Ditch Witch-$475 &'18 Gem Cart-

P/R
90499"

1

$16'1 ,466.15

661 10

$1 86)

2

Arrow Benefits Group

June 2022 Dental Claims Expense

3,008.67

A.S.T.l.

Backflow Testing (30)

3,370.00

4

Bastogne lnc.

Return Payment-Not Our Customer

250.00

5

Buck's Saw Service

Gas for Yard Tools

235.89

t-\

Charles Custom Welding

Welding Services (Sodium Chloride Tank @
sTP)

800.00

7

Cheang, Sandy

Novato "Toilet" Rebate Program

625 00

o

Comcast

lnternet ($710) & lnstallation Fee (100 Wood
Hollow)

912.94

9

'10

Core & Main

Cummings Trucking

Copper Pipe (240') ($5,456), Connection Rings
(120) ($819), Steel Pipe (21') ($1,4+O¡ & Check
Stop for STP SafetyShower ($4t t ¡

8,532.47

Delivery of Sand (a6 yds) ($1,050) & Rock (47
vds) ($735)

1,785.00

11

DataTree

June Subscription to Parcel Data lnfo

100.00

12

Direct Line lnc

June Telephone Answering Service

769.68

13

Eddings, Denise

Novato "Washer Rebate" Program

375 00

*Prepaid
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Disbursements - Dated July 14,2022

Seo

14

15

Amount

Pavable To

For

EKI Environment & Water, lnc

Prog Pymt#2: Consulting Services for Grant
Support Assistance (Balance Remaining on
Contract $195,033)

4,530.76

Monthly Leases for Chevy Colorado, Ford
Ranger, F250's (2), Nissan Rogues (2), Nissan
Frontiers (2) & F150's (7)

7,669.56
1,739.88

Enterprise FM ïrust

16

Frontier Communications

Leased Lines

17

Arthur J. Gallagher & Co

FY23CyberLiabilitylnsurance (711122-6130123) 6,801.08

'19

20

645,98

Vision Reimbursement

1B

GHD lnc.

Gierlich Mitchell

Prog Pymt#25: Engineering Services for
Oceana Marin Pond Rehab Project (Balance
Remaining on Contract $16,692)

1,089.80

Horizontal Closed Coupled Pump for Tank
Cleaning

10,451 .38

503,00

21

Ginocchio, Sandra

Novato "Cash For Grass" Rebate Program

22

Grainger

Pressure Washer Parts ($360), Reciprocating
Saw Blades (80) ($3S+¡, Commercial Water
Heater & Mixing Valves for STP Safety Shower
($10,947) & Miscellaneous Maintenance Tools
& Supplies ($1,688)

13,328.55

23

Gruwell, Carin

Novato "Toilet" Rebate Program

250 00

24

Hach Co

Buffer (STP)

110.67

25

Harrington lndustrial Plastics

Replacement Valve Actuators (O M. lrrigation
Fields) ($2,271), Tubing & Piping for STP
Chemicals ($2,569) & Plumbing Supplies ($1tZ¡

4,952 32

¿o

Hayles, Elizabeth

Novato "Toilet" Rebate Program

250.00

27

Holton, Nancy

Exp Reimb: Snacks for Annual lnventory

100.63

2B

Home Depot

Probe Tester & Low Voltage Bracket ($49)

29

lntellaprint Systems

Moving Fee for Canon Engineering Plotter (100
Wood Hollow)

500.00
125 00

30

Jensen, Tyna

Novato "Washer Rebate" Program

31

KB Home North Bay

Refund Overpayment on Closed Account

*Prepaid
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92.62

79 61

Disbursements - Dated July 14,2022

Seq

32

Pavable

ïo

Amount

For
Exp Reimb: Drinks for Employees During Office
Move

LeBrun, Kent

33

Lincoln Life Employer Serv

Deferred Com pensation

34

The Madera Owners Assoc

Return Payment-Not Our Customer

35

Marin Color Service

Paint Supplies

36

Marin Landscape Materials

Fast Set Concrete (34 sacks)

37

Mclellan Co, WK

Misc Paving

3B

MSI Litho

Business Cards (250 ea) (Williams, Miller,
Bynum, Pearce, Kurfirst & Blank)

39

Nationwide Retirement

40

North Marin Auto Parts

Solution

6 I 30 I

22

47.54
11,630.81

713.04
20.53
353.33
29,835.02

Deferred Compensation 6l3Ql22
Rags for Construction ($139), Misc Service
Pafts ('15 Ford Escape-$4g1, '18 Dodge Ram$72), Grease & Brake Tool

203.51
1

,195.00

836.61

1,655.00

41

NMWD Employee Association

Employee Dues (3/31 122-6130122)

42

O'Reilly Auto Pads

Degreaser & Cleaning Supplies for Fleet ($2OS¡

43

Pacific Gas & Electric Co

Power: Bldgs/Yard ($5,668), Other ($2+l¡,
Pumping ($47,691), Rect/Controls ($692) &
Treatment ($1ZO¡

54,421.28

Prog Pymt#3: Recruitment of Assistant Gen
Manager/Chief Engineer

10,300.00

44

Ralph Andersen & Associates

272.07

45

Recology Sonoma Marin

June Trash Removal

571.16

4ö

Rozoff, Fran

Novato "Cash for Grass" Rebate Program

800.00

47

Stevenson Supply & Tractor

Consumables for Well Mound Construction
(Gallagher Well #2 Project)

3,851.54

4B

Syar lndustries lnc

Pea & Sand (16 yds)

968.95

49

USA BlueBook

Optical Cap (2) (STP)

309.97

50

Van Bebber Bros

HR Plate

255.56

51

Verizon Wireless

Cellular Charges: Data ($1,289), Airtime ($20¡,
iPads for Asset Management ($200) &
Equipment ($2Ot ¡

*Prepaid
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1,856.05

Disbursements - Dated July 14,2022

Seo

Amount

Pavable To

For

52

Verizon Wireless

June SCADA & AMI Collectors ($650)

810.84

53

Watkins, Jeff

Exp Reimb: Hotel ($2ZS¡, Meals ($57) for Diesel
Emissions Class in Freemont (6127-6129)

332.71

54

Winzer Corporation

Hardware for Shop

450.97

55

Yang, Alex

Novato "Washer" Rebate Program

100.00

56

West Yost Associates

Prog Pymt#1: Consulting for Grant Support
Services (Balance Remaining on Contract
$199,397)
TOTAL DISBURSEMENTS

603.50
-$4s-8@

The foregoing payroll and accounts payable vouchers totaling $488,896.24 are hereby approved and
authorized for payment.

7 lt é
ditor-Controller

Date

7
General M

"Prepaid

a22

ager
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Disbursements - Dated July 14,2022

NORTH MARIN WATER DISTRICT
MONTHLY PROGRESS REPORT FOR June 2022
July 19,2022
1.

Novato Potable Water Prod* - RR & STP Gombined - in Million Gallons - FYTD

FY21/22 FY20/21 FY19/20 FY18/19 FY17/18

Month
July

282.9
212.4
214.5
'1
98.5

August
September
October
No\ember
December

94.1
137.1

18.3
1 18,6
130,3
137.7
204.7
207.7
2.057.O

January
February
March

1

April
May-June**
FYTD Total

341.7

317.7

341.1

300,9
255.0
265,6

290.1

287.1

225.6
307.8
201.6
183.0
156.6
1 10.5

280.5
286.0
226.3
141.2
111.9
120.3

124.1

151 .8

225.4
209.9
215.3

195.0
217.6

2,591

.4

269.1

170.1

157.8
114.7
1 10.9
138.8
143.8
'198.6

232.7

331.0
303.0
292.4
273.7
163.9

22 vs 21 %
-17%
-5o/o

-36%
-53%
-25%

152.1

130.6
134.8
130.2
151.7
237.4
291.8

5o/o

-39%
-2%

2,604.4 2,429.9 2,592.5

4%
-21Yo

*Excludes water bac kfed into Stafford Lake: FY22=12.82 MG.

"May

& June

2022 totals are based on Operations production data. SCWA Nlay invoice was lor 36 bÌlling days and lhe June invorce was for 27

West Marin Potable Water Production - in Million Gallons - FY to Date
Month
July

August
September
October
No\,ember

December

FY21/22 FY20/21 FY19/20 FY1B/19 FY17/18
8,9
8.4

6.0
5.7
5.9

ot

5,1

a.t

3,5
4.0

5.8
5.1

7.5
6.7
4.8

10.2

9.9
9.5
8.3

70

January
February
March

J.O

4.2

4.1

4.0

J.O

4.1

5.1

April

5.1

4.8

May
June
FYTD Total

4.9
ÃÃ

4.4
5.2
4.9
6.0
7.4
76.2

6.2
74.4

57.5

9.5
8.8
8.4

22vs21
-38%
-26%

ao

-25To

aÒ

5.4

-39%

5.7
5.0
3.5

5.1

-21Yo

4.5

-11To

l6

4.4
4.9

5.1
5,1

5o/o

5.5
6.9

7.5
9.0

-33%

81 .1

%

-260/o

-21%

80.9

-12o/o
-23o/o

Stafford Treatment Plant Production - in Million Gallons - FY to Date
Month
July

August
September
October
No\ember
December
January
February
March

April
May
June
FYTD Total

FY21/22 FY20/21 FY19/20 FY18/19 FY17/18
67.0

1

05.8

31 ,3

81.1

41.7

16.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

7.7
0.6
0.0
0.0
0.0
0.0
0.0
0,0
0,0
211.3

168.1

68.2
1 03,8
1 15.0
103.4
102.8
0.0
0.0
0.0
0.0
30.9
60.2

78.6
79.3
60,5
74.5
0.0
0.0
0.0
0.0
19.2
60.3
97.4

101 ,8

97.1

685.9

567.0

112.6
81 .5

122.7
102.3
53.6
0.0
0.0
0,0
0,0

22 vs 21 %
-37o/o

?

-61o/o

159%
2660/o

-100%

6À

646.0

-20To

Recycled Water Productionn - in Million Gallons - FY to Date
Month
July

August
September
October
No\,ember
December
January
February
March

April
May
June
FYTD Total.

FY21/22 FY20/21 FY19/20 FY18/19 FY17/18
42.9
41.4
39.6
1 8.3
0,8
0.3
0.8

39.0
43.2
29.5
10,9
0.2
0.3

Jr).5

33.3
29.7
26.6
10.8
0.5
0.6

30.2
30.6

27.7
¿o.

I

20.1

19.1

-20o/o

tR

-92%

0.8
1.0

50%
150%

J.J

147o/o

1.7

25%

0.1

5,1

t.ó

05
11.4

11.7

18.1

12.5

1

39.2
41.6
256.7

zt .o

19.6

JO. J

31.2

17.0
25.8

228.7

191 .0

'155.0

c¿. I

43.2
252.3

tl

4%
35o/o

14.3
16.7

%

10%

25.0
12.7
1,5
0.9
0.3
0.4

u.

22vs21

-17%
4%

*Excludes potable water input to the RW system: FY22=10 MG, FY21=24.7 [¡G: FY20=16.7 FY19=20.0 i\4G; FY 18=]B.1MG
i

t:\ac\excel\w tr use\[production.xlsx]rrc
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rpt

2. Regional and LocalWater

SuPPIY

Lake Sonoma
2021

Current

*Normalcapacity

41,958 MG
52.6 %

42,564 MG
53.3 %

Lake Storage*
Su

=-245,000 AF (79,833.5 MG)

Lake Mendocino
2021

Current
Lake Storage

*

9,732
35.3

16,502 MG
59.7 %

Su

MG
%

*Normal capacity = 70,000-'l '10,000 AF (22,800-35'840MG)

3. Stafford Lake

Data

June 2021

June 2022

June Average

0.12
0.20 lnches
Rainfall this month
18.25
26.6
lnches
FY
to
date
Rainfall this
190.2
190.1 Feet
Lake elevation*
993
MG
987
Lake storage**
o/o
71
71
Ca
* Spillway elevation is 196.0 feet
** Lake storage less 390 ¡y6 = quantity available for normal delivery

0.00 lnches
8.57 lnches
184.4 Feet
660 MG

nches
lnches
Feet

I

MG

47

%

%o

Temperature (in deqreesl
Minimum

Maximum

Averaqe

47

103

6B

52

104

68

June 2022(Novato)
June 2021(Novato)

4. Number of Services
Recycled Water

Novato Water

June

30

Total meters installed
Total meters actiw
Actir,e dwelling units

5.

FY22

20,853

20,700
24,099

FY21

20,808
20,607

24.094

ok

0.2%

101

99

lncr %
2.O%

0.5o/o

97

96

1.Oo/o

lncr

FY22 FY21

West Marin Water
FY22 FY21

700

794

789

785
836

837

0.0%

lncr %

Oceana Marin Swr
FY22

FY21

lncr %

235

235

0.0%

0.6%
0.5%
O.1o/o

Oceana Marin Monthly Status Report (June)
June 2022

June 2021

Effluent Flow Volume (MG)

0.458

0.517

lrrigation Field Discharge (MG)

0.104

0.309

Treatment Pond Freeboard (ft)

5.0

6.1

Storage Pond Freeboard (ft)

7.6

9.8

Description

t;\gnr\progress report\cun ent progress leport june 202,2.dac
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6.

Developer Proiects Status Report (June)
Job No

Proiect

1.2836.00
1.2858.00
1.2859.00
1.2855.00
1.2860

Complete

%

Residence lnn
North Bay Children's Center
Station House Café
NSD lgnacio Ptant
Habitat Redwood Blvd

10

% This month
0

20
20
20

0
5

0
0

5

District Proiects Status Report - Const. Dept. (June)
Job No.

Proiect

Complete

%

.1798.00 Replace Valves on Center Road
2.6609.20 Gallagher Well No. 2
'l

1.7205

Replace Copper Laterals

-

10

% This month
0

70
95

Jamison Ct

35
10

Emplovee Hours to Date. FY 21122
As of Pay Period Ending June 30,2022
Percent of Fiscal Year Passed = 100%

Developer
Proiects

% YTD

Actual

Budget

1,3'13

1,400

1,878

2,290

Construction
Enoineerino

7.

Budget

District
Proiects

ffi

94% W
82% ffi

w

% YTD

Actual

Construction
Enqineerinq

Budget

2.296

Budqet
3,988

2.660

4.323

62%

5Bo/o

Safety/Liability
\\nmwd server tadminist rat ion\AC\ EXC EL\ Personnel\wc\WC.X

Liability Claims

lndustrial lnjury with Lost Time

Lost Days

OH Cost of

No. of

Lost Days

Emp.

($)

lnwlrcd

FY 22 through June
130
$53,006
FY 21 through June
23
$'10,'120
Days since lost time accident through June 30, 2022

Paid

No. of

lncurred

lncidents

(FYrD)

3

3

0

a

3

3

J

LS

Paid

(FYrD)
($)

$o
$15,909

223 Days

8. Enerqv Cost
June

kwh

FYE

2022 Stafford TP
Pumping

Otherl

2021 Stafford TP
Pumping

Otherl

2020 Stafford TP
Pumping

Otherl

72,592
138,035

45,123

r

Fiscal Year-to-Date thru June

ø/kwh

Cost/Day

22.21
28.6ø

$537
$1,315

32.

$484

kwh

ø/kwh

603,478

22.1ø
27.8ø

1,303,657

498,861

r

$428
$1,790

592,171

21.6ø,

1,853,335

2s.5ø,

$350
$1,296

27.4ç

$2,336

74,704
154,064

21.5ø
25.7ø

$536
$1 ,31 e

267,612

38 844

30.0ø
25.2ø

569,710

27.3ø

96,700
156,8s8

19.6ø
25.6ø

44,783
298,341

24.5ø,

31.0ø

$365
$997

31.1

27.oø

255,749

$388

Cost/Day

2,405,997

92,243

3,015,216

25.Oø

$427
$2,073

$632
$1,384

769,012
1,461,425

20.sø
23.7ø

$441
$946

560,536

26.1ø

$400
$1,787

$47e

$2,495

2,790,973 23.4ø

lOther includes West Marìn Facilities
T:\AC\BoardReports\PGE\PG&Eusage\FY21.22\[PGEUsage06.2022xlsx.xlsx]morpt
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9. Water Conservation Update
Month of
June 2022

Fiscal Year to
Date

Program Total

Hioh Efficiencv Toilet (HET) Rebates

1B

133

4,408

Retrofit Certificates Filed
Cash for Grass Rebates
Washinq Machine Rebates
Water Smart Home Survev

'19

169

6,701

1

68

1,216

5

J/

6,867

2

o

3,908

to Date

10. Utility Performance Metric

June 2022

June 2021

Duration Between 0.5 and 4 hours

17

7

136

118

Duration Between 4 and 12 hours
Duration Greater than '12 hours

48

1B

65

20

4

0
10

120
99

59
39

SERVICE DISRUPTIONS
(No. of Gustomers lmpacted)

Fiscal Year to Fiscal Year to
Date 2022
Date 2021

PLANNED

UNPLANNED
Duration Between 0.5 and 4 hours
Duration Between 4 and 12 hours
Duration Greater than 'l 2 hours

BO

I

SERVICE LINES REPLACED
Polvbutvlene
Copper Replaced or Repaired)

2

2

4

1

41
21

82
19

Planned:
On top of 17 miscellaneous planned outages for service replacements, we had a planned 48-meter shutdown in the area
of Diablo and Hotchkin Drive for a broken valve replacement. The repair and service interruption for this job was about 6

hours.
Unplanned:

We had an 8in water main break on Arthur Street. The repair took approximately 6 hours and 51 homes
experienced service disruptions. Also, 29 services were disrupted on Silver Hills in Point Reyes due to a 6in water
main break.
11. Summary of COVID-19 Costs and Water

Bill Delinquency lmpacts - to Date
June

Total

May Total

lncrease in on-call Labor Costs

$ 137,000

$

137,000

Payroll Accounts Receivable Collection Costs

$

ïme offto

$ '105,600

$
$
$

82,300

Employees for COVID related reasons* -

15,200

$ 47,000
$ 304,800

Vendor Expenses - lncluding Legal Fees
Total Covid-1 9 Costs to Date

15,200
47,000

$ 281,500

*FamiliesFirstCoronavirusResponseAct(FFCRA)&CASupplementalPaidSickLeave(SPSL)
Allows employees to take t¡me offfor COVID medical reasons includingvaccination.

Water Bill Delinquency lmpacts
2 Years Ago

Last Year

This Year

0612020

06t2021

06t2022

B.B%
3.5%

Customer Accounts Past Due (count)
Delinquent Balances % Due on Account
Delinquent Balances $ Due on Account*

$

TIAC\Boa¡d lleporls\8oard

f\4

errcs\2022\[CoVlD Costs.xlsx]Progress Reporl

t:\gnr\progress report\curent progr'ess report june 2022.doc

3.5%

1j%

7.1%

3.3%

90,000 $ 1 15,000

'Hìgh balance on record ofS159K in12/2021.

4

\

g

27,400

NORTH MARIN WATER DISTRICT
Summarv of Complaints & Service Orders Mav 2022
Taq Breakdown:
Office:
Total¡ 246 Consumer: 92
Jun-22

Type

Meter Replacement
Total
Need Read

Added Notes

Jun-21

10

10

I
I

Total

3

3
3

Total

7
7

0

175

74

14

16

189

90

Total

1

0
0

0

2

Total

0

2

Total

1

3

Turn Off / On
Total

19

l9

25
25

3

No-Water

Leak
Consumer
District

Total

L54

0

Water Qualitv
Color

Noisv Pipes

Gheck Pressure

Other

3

16

20
20

246

152

12

42
90

16

Total
TOTAL FOR fuTONTH:

62To

Chanqe Primarilv Due To

FiscalYTD Su¡nmarv
Billing

Meter Replacement
Need Read

No-Water
Leak

Water Quality
Noisy Pipes
Pressure
Turn Off / On

110

26
26
1,714

11

1,068

5

I

1

2

11

12

Other

220
88

195
90

Total

2,213

____lÉ11_

-71%
22%
100%
100%

Decrease in Billing
lncrease in Meter Replacements
lncrease in Reads
lncrease in No-Water
60% lncrease in Leaks
400% lncrease in Water Quality
-50% Decrease in Noisey Pipes
-8o/o Decrease in Water Pressure
13o/o

lncrease in Water On/Off

-2o/o

Decrease in Misc.

46% lncrease overall

ïags

Bill Adjustments Under Board Policy:
June 22 vs. June

21

Jun-22
Jun-21

2
7

$1,543
$4,1 06

Fiscal Year vs Prior FY
FY 21t22
FY 20t21

167

203

$66,465
$86,785

2

C

u sto m

Quarter

er Servíce

Endins

Q
:

u esti o n n a i re Q u a rterl y Rep o rt

O6/30/22

ffi

w
NMWD

Response

Response
Water Quality
Courteous & Helpful
Accurate lnformation

Ag re e

Neutral

Disagree

0

t

0

t

0

0

Prompt Service

1.

0

Satisfactorily Resolved

1.

0

Overall Experience

Leak

utral

Disagree

0

0

0

0

0

0

Prompt Service

0

0

0

0

Satisfactori ly Resolved

0

0

0

Overall Experience

0
0

0

0

0

0

Agree

Neutral

L

0

2

0

D

Ne

0

0

Ne utra

Agree

Courteous & Helpful
Accurate lnformation

3

Agre e

Pressure

sagree

Noisy Pipes

Disagre e

Courteous & Helpful

53

0

0

Courteous & Helpful

0

0

0

Accurate lnformation

49

4

0

Accurate lnformation

0

0

0

Prompt Service

51

2

0

Prompt Service

0

0

0

Satisfactorily Resolved

46

7

0

Satisfactorily Resolved

0

0

0

Overall Experience

52

7

0

Overall Experience

0

0

251

t4

0

0

0

0
0

Billing

Agree

Ne utra

D

sagre e

Courteous & Helpful
Accurate lnformation

0

0

0

0

0

0

Other

Agree Neutral

Disa gree

Courteous & Helpful
Accurate lnformation

10

1.

0

I

t

t
0

Prompt Service

0

0

0

Prompt Service

10

1.

Satisfactorily Resolved

0

0

0

Satisfactorily Resolved

10

L

0

Overall Experience

0

0

0

Overall Experience

10

t

0

0

0

0

49

5

1.

303

27

1

93%

6%

o%

r29

t00o/o

66

51%

Grand Total

Questionnaires Sent Out
Questionnaires Returned

C

ustomer Serv ic e Q u esti on n a ¡ re

Q

ua rte rly

Report

Quarter Endinq : 06/30/2¿
Customer Comments

Friendly guy, geod seru¡ce and quick response. Thanks!
Darrell was very professional & very knowledgeable. A very nice person to
work w¡thl
Thank you!
Móst oi oúr interactions have involved my terrible leaks. Not sure if water
quality is better after rusty pipe ¡n water main replaced.

Staff

to

Comments

Copy of questìonna¡re given to WQ

lssues NMWD Should Address ln The Future

Not convinced that water at the base of tanks (on
NIMWD land in back of my house) is condensation.

The gentleman that came out was knowledgeable and courteous, Thank you.
We appreÇiate that NN4WD notif¡ed us by email of excess¡ve water use. We
were out of town and this enabled us to take action by call¡ng your offlce plus
hav¡no someone turn the water off.
We âppreCiated the serv¡ce person being v¡gilant and alert¡ng us to the smell ol
gas. PG&E line was leak¡ng.

Period¡c checking of water meter. Had we not been
"eplacing a faucet we would not have discovered a

eak ¡n the meter, the leak was on NMWD'S side but
the leak would have been undiscovered.

Great work, effic¡ent and timely.
Appreciated the info that we have a leak and you offer a bill adjustment,
Travis was personable and efficient. Unfortunately we still couldn'l find the leak.
Thanks. Big Help.
The Dr¡ver left h¡s truck runn¡ng the whole time while at my house
N4y issue was resolved promptlyl Very good job!
Technician came quickly after hours to restore
I Helpful, very
and
people who came out went
and ¡nformatìve.
Tech arr¡ved less than 30 min after my call!
Travis expla¡ned our problem + possiblê solut¡ons to us very well.
First staff member said someone else would be back to check, but we didn't
see that Derson.
Excellent Serv¡ce!
I wish all agencies were run as well as NN¡WD. Thank you!
Great, ôuick Responsel
Trav¡s detected the source of our leak and checked again to conf¡rm leak had
been reoaired.
We contâcted NMWD through Watersmart and Rich responded qu¡ckly. R¡ch
and Darrell were both excellent.

Copy of questionna¡re given to Jenny

Turn vehicle off when working at a house
üúant

ldent¡f¡ed possible ¡rr¡gat¡on runoff - no leak

detected.

Called and spoke w¡th Susan about our RW
Program.

fluor¡del

There isn't anymore standing water in the meter
area, but it ¡s still very wet.

Long term - lt would be great ¡f NMWD could work
towards non-potable water to res¡dential customers
for irr¡qation,

Fast reaction. thanks.
Thank you for taking care of the problem.
Fr¡endly, professional and answered all my questions
No more rate hikes!

Ihe Service tech was great! He was on time and descr¡bed what the problem

das

I believe h¡s name was Dafrell.

The best water district ¡n the state!
Thank you for the good service
and expla¡ned lhe nature of the problem
the
When I called NMWD the woman I spoke to was extremely helpful. The tech
who promptlv came to my house was very courteous & helpful.
The guy was pleasant, knowledgeable, & prompt but basically concluded leak
was not on NMWDS side and left w¡th no suggest¡on for possible f¡x.
NMWD Rep was great. Answered my quest¡ons and gave me add¡t¡onal
vâftrâhlê ¡nfô
Water was shut of due to leak while we were on vacatìon. We called the
emergency number to have ¡l turned on once we arrived home, the rep was
lherê 30 minules later
Thanks for car¡ng to send questionnaire,

Copy of quest¡onnaire and tag given to
Consumef Serv¡ces Superuìsor

like NMWD wants to do ONLY what they

musl and the att¡tude feels unhelpful at t¡mes,
Unfriendly, this is recent. Past seruice was much
better, friendly, helpful. Please lel me know if you

Thank you for your care & competence. lncreasingly a rarity in todays day &
aoe_

water
owners.

Emailed Water Conserve to contact owner
about ra¡nwater rebate.

systems or knowledge to

Your staff has always gone out of their way to help.
Dye tab for toilet did NOT show leak in 15 mìnutes, ¡t
showed one hour later! New toilet style "infinity pipe"
vs plunger need to set water BÊLOW recommended
ine.
The technician was great. He helped me resolve my problem and temporarily
stopped the leak until I could get a plumber out to fix the pipe.

We need more reservoirs in CA. WTH happened thal
ihey didn't get built years ago?

Customer Comments

to

Staff

Comments

lssues NMWD Should Address ln The Future

y'ery courteous employee.
Not sure if anyone came out or not. Judg¡ng by the grass that ¡s growing
around the meter tells me there is a leak somewhere. Not over water¡ng

FoMarded to Construction for follow up.

The staff person was extremely kind and courteous. He explained what my
problem could be and gave me tablets to put in toilets, he answered my
questions and leak appeared in toilet he again gave me information. I was very
âônrêciâlivê ôf lhe seruicê Thânk vôU
R¡ch was greatl Called to let me know h¡s arrival time, spent extra lime making
sure I was sat¡sf¡ed.
OTHER
Robert was very pleasant, helpful, and protessional. As a bonus, he gave me a
t¡o about a b¡ke carr¡er installed on mv car.
Copy of questionnaire g¡ven to Construction
Shut-off notice was found on ground afteMards - blew off? Everyone was
pfompt to reply when we called.

Better to have put it on the outside of the ma¡lbox if
you cant put ¡t in! l\4aybe call if you know water is to
b¡e

shut off - better.

Everyone was so n¡ce and helpful! Quick response time,
Thank you for your help!
Thank you for noticing water in the pool was left on.
Feel free to call me w¡th any further questions
Thank you for being so customer and conseruation focused.
I appreÇiate the helpful informat¡on I was g¡ven

ls NMWD water considered to þe "Hard"?
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MEMORANDUM
To:

Board of Directors

From

Julie Blue, Auditor-Controller )&
Nancy Holton, Accounting Supervisor /L/*

Subj

Auditor-Controller's Monthly Reporl of lnvestments for June 2022
t:\ac\word\invest\22\inveslment

July 19,2022

repoñ 0622.doc

REGOMMENDED AGTION: lnformation

FINANCIAL

IMPAGT:

None

At month end the District's Investment Portfolio had an amortized cost value (i.e., cash
balance) of $45,264,153 and a market value of $44,808,263. During J une the cash balance increased
by $373,807. The market value of securities held decreased $455,890 during the month, The total
unrestricted cash balance at month end was $4,517,609 and 98.9% of the Designated Cash Reserves
are funded.

At June 30,2022,90% of the District's Porlfolio was invested in California's Local Agency
lnvestment Fund (LAIF),7%in Time Certificates of Deposit, 2%inthe Marin CountyTreasury,andlok
retained locally for operating purposes. The weighted average maturity of the portfolio was 31 days,
compared to 33 days atthe end of May. The LAIF interest rate forthe month was 0.86%, compared to

0.68%the previous month. Theweighted average Portfolio ratewas 0.87o/o, compared 1o047% forthe
prior month.
Investment Transactions for the month of June are listed below:
61112022 US Bank

6t9t2022 tAtF
611012022 US Bank
612912022 US Bank

LAIF

US Bank
BMO Harris Bank
Ge Credit Union

$19,876,000.00 Trsf to LAIF account
$350,000.00 :Trsf from LAIF account
$246,000.00 Purchase 2.80% TCD due 6110124
$249,000.00 Purchase 3.25o/o fCD due 6128124

NORTH MARIN WATER DISTRICT
AUDITOR-CONTROLLER'S MONTHLY REPORT OF INVESTMENTS
June 30,2022

Type
LAIF

Maturity

S&P Purchase
Description
State of CA Treasury

Rating

Date

Date

AA- Various

Open

Cost

'k of

613012022

Basisl

Market Value

Yield'?

$40,080,443

$40,536,334

Portfolio

0.86%'

90%

Time Certificate of Deposit

nla
TCD Enerbank
nla
TCD Sallie Mae Bank
nla
TCD UBS Bank
nla
TCD BMW Bank
nla
TCD Goldman Sachs Bank
nla
TCD Ally Bank
TCD Greenstate Credit Union nla
nla
TCD Capital One Bank
nla
TCD Capital One Bank, N,A.
TCD American Express Natl Bank n/a
nla
TCD BMO Harris Bank
nla
TCD Ge Credit Union

9t25t20

9125124

Bt1Bt21

Bl1Bl23

9t9t21

9111123

Bt20t21

2120124

1119122

1t19t24
2t23t24

2t24122
3t15122

4t7t22
4120122
514122

6110t22

6t29t22

3115124

4lBl24
4t22t24
5t6t24
6t10t24
6t28t24

249,000
249,000
249,000
249,000
249,000
248,000
249,000
247,000
247,000
246,000
246,000

249,000
249,000
249,000
249,000
249,000
248,000
249,000
247,000
247,000
246,000
246,000
249 000

0

Other

AAA Various

Agency Marin Co Treasury
Other Various

nla Various

Open
Open

$1,045,108

$1,045,108

705 711

711

TOTAL IN PORTFOLIO
Weighted Average Maturity

=

0.45o/o

1o/o

0.35%
0.35%
0.45%

1o/o

0.75o/o

1%
1%

1.30%
1.60%

2.20%
2.35%
2.60%
2.80%
3.25o/o
-TÃM

1o/o
1o/o

1o/o

1%
1%
1%
1%
1%

-7%2o/o
0.02o/o
10k
0.15%
-6ñW ----i¡õr

31 Days

LAIF: State of California Local Agency Investment
TCD: Time Certificate of Deposit.
Agency: STP State Revolv¡ng Fund Loan Reserve
Other: Comprised of 5 accounts used for operat¡ng purposes. US Bank Operat¡ng Account, US Bank STP SRF Loan
Account, US Bank FSA Payments Account, Bank of Marin AEEP Checking Account & N[ilWD Petty Cash Fund.
1 Original cost less repayment of principal and amortization of prem¡um or discount
2 Yield defined to be annua¡ized interest earnings to maturity as a percentage of invested funds
3 Earnings are calculated daily - this repTesents the average y¡eld for the month ending June 30,2Q22

Loan
lnterest Bearinq Loans

Date

Loan
AEEP
(1)

Marin Country Club
Marin Municipal Water Employee Housing Loan

111118
711114
3130115

Maturiiy
Date

Original
Loan Amount

Principal
Outstandinq

711132

$1,265,295
$3,600,000

3/30/30

00

1111147

$1 ,098,813

$1,930,238
250 000

lnterest
Rate
1.00Yo

Contingent

TOTAL INTEREST BEAR/NG LOANS
The District has the ability to meet the next six months of cash flow requirements.
t.\fjna¡cc\pay\)ay period cha¡ges\ffc.a - 13r¡ìlies flrst côvid19 payxlsx]spsl 2022

t\aæountants\nvestmentsvlaifrate.xlsxldata

NMWD Portfolio Balance

7t13t2022

Million
$46

1O-Year
$20M Adm

$36

-==>

$45.3M

Renovation
Loan

Portfolio Balance Target:
90% of Annual Operating
Expense = $17 Million

$41

Bldg

$32

$27

.-- ¡

$23

$4.6M AMI Loan
$18

$r4
$e
peak: June 22=$4SM

$s

$0
6t12

6/13

6t14

6115

6/1ô

6t17

6t18

6i19

6120

6121

6t22

t\aæuntantsl\investmentsua¡frate.xlslchârt3

7t13t2022

NMWD Portfolio Rate of Return
State of CA LocalAgency lnvestment Fund vs District Portfolio
1O-Year History

5%

FinancialGoal:
Treasury Yield to Exceed
LAIF Rate by 25 Basis Points
(0.25%l

(Adopted

6t 17 te7)

4%

3o/o

-r''tf

2%

,t

\.
\

7

a\

I
I

t

t

1%

I

'-1.t'
'-tt2

I

0.87%
0.86%

\
\

0%
6112

6/13

6t14

6/'15

6/16

6117

6/1 8

Portfolio

t_/AtF

-

6/1

I

6t20

6121

6t22

a¡
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Prot€ction

National Lakes Assessment

2o-22=

A Fact Sheet for Communities
During the summer of 2O22, the U.S. Environmental
Protection Agency (EPA), states, tribes and other partners will conduct the fourth nationwide survey of the
condition of the nation's lakes. The National Lakes Assessment (NLA) will help citizens and governments
measure the health of our waters, take actions to prevent pollution, and evaluate the effectiveness of protection and restoration efforts. The NLA 2022is one in a
series of nationalsurveys of the condition of the nawate rs (see https ://www.
uatic-reso u rce-su rveys).

ti o n's
aq

e pa.

gov/n atio

na

l-

Designed to estimate the percentage of lakes that are
in good, fair, or poor condition, the survey will serve as
a scientific report card on America's lakes. lt will examine ecological, water quality, and recreational indicators, and assess how widespread key stressors (such as
nitrogen, phosphorus, and acidification) are across the
cou ntry.

The survey is a collaborative effort that involves dozens

Trãnquil lãke samÞled during the Nàtional Lakes Assessment.

of state environmental and natural resource agencies,
federa I agencies, u niversities a nd other orga n izations.
ln most states, state water quality staff will conduct the
water quality sampling and habitat assessments.

How were the lakes selected?
Design Siles for the National Lakes Assessment 2022

,j':.ii.f
..1.r.
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¡1142022

Ba*Slos

Distr¡but¡oñ of bâse s¡tes in the 2o22 Nat¡onal Lakes Assessment.

A total of 904 natural lakes, ponds, and reservoirs across the lower 48 states are included in the survey. To be included in the

survey, these lakes must be at least one
meter deep and over 2.5 acres (1 hectare)
in size. The survey does not include the
Great Lakes or the Great Salt Lake. Lakes
were selected randomly using a statistical
survey design to represent the population
of lakes in their ecological region - the geographic area in which climate, ecological
features, and plant and animal communities are similar. ln addition to these 904
sites, some sites will be re*sampled for
quality assurance purposes; reference sites
representing least-distu rbed conditions wi ll
also be sampled.

What about my lake?
lf your lake is sampled for this survey, it was most likely part of the randomly selected sites based on the population

of lakesinyourpartofthecountry. Thereareanumberof hand-selectedsites(around100),calledreferencesites,
included in the survey as representative of the least-disturbed condition. Sites were not selected becausethe lake
exhibits any parricular problem or water quality condition. When the final report on the NLA 2022 is written, data
from your lake will contribute to the regional and national picture of lake condition.
lf your lake is not sampled forthis survey, it was not omitted for any particular reason, but rather because it was not
randomly selected or did not fit into the target population of lakes (e.g., those greater than 2.5 acres in area and at
least one meter deep).
Many volunteer monitoring groups and lake associatíons have years of sampling data for their lakes, data vital to local lake management activities. This survey will provide a regional and national - and in some cases, statewide - assessment of lake condition. lt will also allow those with sampling data on their lake to compare the condition of their
lake to the range of lakes in their region or state.

What will researchers measure?
Field crews take many measurements at each selected lake. They use consistent procedures at all sites so that results can be compared across the country. They measure such things as:

.
.
.

Temperature, dissolved oxygen, nutrients, chlorophyll a, water clarity, turbidity, and color
Condition of the habitat along the shoreline
Zooplankton and phytoplankton-microscopic animals and plants in the waterthat are an important part of the

food chain

.
.
¡
.
.

Aquatic macroinvertebrates-small animals such as insects and snails that are a source of food forfish and birds
Microcystin and Cylindrospermopsin-two common types of algaltoxin, often associated with algal blooms

Enterococci-indicator of fecal contamination from animals or humans
Pesticide Screen-occurrence of Atrazine pesticide in water samples

Environmental DNA- genetic indicator collected via water sample to look at potential variety of aquatic species
including fish, invertebrates, algae.

.

- collected in 7O% of waterbodies and tested for mercury, metals and other contaminants which may impact
human health

Fish

For more informâtion on the National
Lakes Assessment including the findings of the previous surveys:

W
U.S. Environmental Protection Agency

Office of Water
Monitoring Branch (4503T)
Washington, DC 20460

Sampling is scheduled

for the summer of 2022.
EPA intends

to issue

a

report on the findings in
2024. Between the time

that lakes are sampled
and the national report
is published, samples

will be analyzed in the
lab, the data entered
into a database and analyzed, and the results
will be made public via
the NLA website.

Lãke sampled dur¡n9 thè Natlonal Lakes Assessment.

North Bay Watershed Association
One Water Initiative
Land Use and Water Infrastructure Virtual Workshop
Summary
'l'hursday, June 2, 2022
9:00 AM to 11:00

AM

Meeting Recording:
h ttps ://u s02rvcb.zoom.u s/rec/shate/p.i gzY pl(Enl,23 ocl'I'l(tiD-þllsqzi4sJ12l.2VCìTI66VtiiPlAcN0A2iVI(o.in'p8llZszVr..lP:r'h9-RI'lqYrOT-rr

Access Passcode: 6T%PWT:@

9:00 Introductions

-

Andy Rodgers

Twenty-two attendees:
Ilvan (iorman

City of Benicia
of TSenicia
City
D¿rvid Galcia - City o1'Petah-rnra
F.rica Baptisle - City o1'Petalr-rnia
Leelee'l'homas - County of Marin
Chris Choo - County of Marin
Pat Marino - CountY of NaPa

Iilik

-

lJpson

* County of NaPa
Maurecn Bt'own - County of Napet
Ben I{otenstein - Mat'in Municipal
Andy llodgels - NIIWA
Jamison Crosby

Sablina Marson

'lirn Iìuetle

- NIIWA

- Nolth Marin Water Distriot
Iìosalia Solar - Nolth Mat'in Watel Distt'ict

Iìobelt Pcnnington

-

Pet'tnit Sononta

- Reclamalion District 2068
Pete Parkinson - Retired Directol'Pet'mit Sonoma
Jason Montague - lìiucorr Clonsultants
Steve Moot'e - Iìoss Valley Sanitaly District
lrlizabeth Patterson -'Solano County Watel Agency
Dale Crossley

- Sonoma Watet'
Sandi Potter'- West Yost Associates

.lay Jaspelse

Andy provided an overview of the North Bay Watershed Association's t.nission of facilitating
partnerships across political boundaries that promote stewardship of tl-re North San Pablo Bay Watershed
resources; tire association's members; the North Bay Watersheds; and the Association's goals of
connecting, sharing resources, addressing watershed-based regulations, educating comtnunities,
increasing eligibility for watershed-based funding, influencing local, state, and federal policies and
progralxs; and working within a One Water framework.

9:10 f,ancl Use Planning and Water llesources

-

Pete Parkinson (Recerdies nrinulq.l/.:.Q!.)

Pete Parkinson has worked as a professional planner and tnanager for over 40 years, including
Planning Director f'or Sonona County flom 2002 to 2013 . I Ie is the Past-President of'the

Califbrnia Chapter of the American Planning Association and a member of the Americau lnstitute
of Certified Planners. At Sonolna Courrty, Pete ovel'saw development of one of the fil'st Genelal
Plan Water Resources Elements in California and served on the Basin Advisory Panels for two
AB 3030 Groundwater Management Plans. He has consulted with Sonoma Water on groundwater
management and land use issues, including implementation of the state's new Sustainable
Groundwater Management Act (SGMA).
Pete's presentation covered the following:
The View fì'om a Planner's Perspective
Land use development and planning and impletnenlation has traditionally been

.

o

Pagelofll
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the domain of cities and counties in Califolnia; however, the state has been
makir-rg progress in involvement, particulat'ly in housing.
'lhe Planning Landscape: Mandates & Plans
Comprehensive planning (General Plans)
Nominally about "physical development," but so lnuch more
Required elernents: Land use; Cit'culation, Housing, Noise, Open Space,
Conseruation, Safety
Local Coastal Plans
For water, SGMA is an example of cities and counties taking charge, with the
state stepping in ifneeded.
Beyond the Geueral Plan reqr-rired elements
Envirol.unental Justice & Equity

o

.'

r

o
o

'r
o
'.

EcoltolnicDevelopment
Water Resources

Agriculture
Ilousing

The Consistency Mandate: foundational principal related to planning.
Plans must be intemally consistent (in implementation) as well as
courprehensive. Applies to all land use and development clecisions,
including permit issues, such as capital impt'ovetneuts.
"Plan Bay Area
Transporrarion plans have evotved ifto sometliing
lnore comprehensive, and strengthening the connection between
transportation, Iand use, housing, and greenhollse gas reduction.
Plans must now inclucfe a Sustainable Community Strategy that
brings these elements together.
Contains very strong iinancial incentives to align local
transportation, land use, and housing decisions with regional
housing land use policy.
There's also funds in the Plan Bay Area 2050 to support high
priority conservation actions-St"tpporting ag and natural land
protection.

'

o

o
o

GroundwaterSustainabilityPlans

o

Zoning Code (the "police power")-primary planning implenentation tool using
local governlnel-ìt to regulate land use ancl development
Planning permits (more process)- Discretionary permit processes. lncludes
conditional use pemrits, subdivisiolls design reviews. Can be pt'ocess heavy,
public participation and hearings. Tliggels compliance with the Califomia
Environmerrtal Quality Act (CEQA).

o
O
o
o
o

c

ä:?;"t

Other Plans: I'IazalclMitigation Plans, Cotnmunity Wildfire Pt'otection Plans,

Climate Action, l,ocal 'Iransportation Plans
' Many are water-focused: stormwater, watersheds, Urban Water
Managemenl Plan

CE,QA

Local Agency Formation Commissiol-t
Well pennitting- process have tl'aditionally been at thc local level, but is evolving.
Holrsing approvals
Beyond the Mandates: Colntnuuity Values
o Planning must reflect the commuuity and its values
o Ilngagemenl and process are essential but challenging

Page2ofIl
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are errbedded in the plan whether they are explicitly stated or not
Social values ale courplex and highly subjective, and variable over time
Planning is "values-laclen" and so is water tnanagement
Relationship between planning and water tnauagement
Sr-rpporling and Enhancing Water Management Through Good Planning

o
o
o

o

o

Colrlïunily values

Planning & Water: Spatialrelationships

n
I
.

Watersheds
Water systems & service areas
Jurisdictional boundaries often do not align
Planning & Water: 'l'ernporal Relationships
In the beginning, there was The Plan
Water suppliers/rnanagels often playing catch-up

.
I

"'i'"iil^i*'fu*,

. Capital Llprovement Plans: S-year horizon, annual updates
Planning & Water: Þ-unctional Relationships
n
.
.
¡
.

"Will-serve" letters

Impact assessment and mitigation (CEQA)
l)emand manageurent thru planning implementation
\ilater l'esource protection
Conservation/plotection of natut'al areas
Inch-lde a water focus in long-range and current planning
. Coordinate general plans with UV/MPs and IRWMPs, not just vice versa
. lJse a watershecl-scale planning frame

'

'

Protect

.
.
I'and

.
.

o

;ii'ïl'ää[:"]'i#",

sr"rppries

Support Managed Aquifel Recl-rarge (MAR) and conjunctive use
Protect riparian areas
toor

"i^ilä::?fi

;:å,i#i,xiii;ïi''"'enent

l-ligher density

:

lower per-capita water use

Great fit with hor"rsing goals

iil;#Jìiwater

Management'nhro'gh Good Planni ng
r.,0;".,Li:T:
Water neecled planners' skills/toolbox; planners needed waters' focus
ancl sci ence-orientation
Coordination and consistency mandated under SGMA
Governance was big issr"re; reflectecl spatial & political dimensions
Commulrity engagement essential to balance interests; planners' folte
Relationships and leadership were key
Planners and water lnanagers both use clata, analysis and reporting;
coordination and consistency are essential
How planners slrpport water resource tnanagement.
SGMA :

.

.
o
o
'.

o

'

Look

^'i;[liffïlïJ:ä3:',ü:ni,y*":TX,å;,,,or

rurure

land uses and development?
2022: How do we have enough water for existing land uses?
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Consider the impact of taking 500,000 acres of agricultural land
out of production in the San Joaquin Valley!

9:25 2022 Housing Challenge

-

Leelee Thomas (Recordìng mínute 34:00)

Leelee Thomas is the Deputy Director of Housing & Federal Grants Division with the Marin County
Community Development Agency. She develops affordable housing policy within the unincorporated
area ofthe County and oversees the program which provides federal funds for affordable housing and
local community services. She oversees implementation and monitoring of the Housing Element of the
Countywide Plan, the Housing Trust Fund, and facilitation and funding of affordable housing projects.
She also works with Marin cities and towns on housing policy and tenant protections. Leelee's work also
focuses on equity within the County and cities and towns and in addressing residential patterns of
segregation in our communities.

What is a Housing Element?
. Updated every eight years

.
.
.

Required to be reviewed by California Housing and Community Development Department (HCD)

Adoption deadline: January 2023
Housing Elements are required for every iurisdiction

Components of Housing Element

¡@EE.trIEi
l,loed¡

A¡lc¡¡manl
. Demogrsph¡c
Trends
. Hor¡sing
.

MarftetTrends
Special
Needs

Prsvious
Accomplish-

mont¡
Progress toward

lmplementing
Previous Hoæing
Ele¡nent

Conrtr¡lnt¡to
Houring

Dwdopmrnl

.
.
.
.

Govemmental
Msrket
Environmentsl

.
.

lnfastructure

.

Groups

Re¡ource¡
and Slte*
lnventory
Sites

br

all

Afllrmatlvoly
Furthering
Fair Houring

.

Pt¡blic /
Privste

¡

krtn€rËhipÊ

Fnarcid
Resources

Frve

Categoriee ol

lncome Levels

.

Anaþrb
Existing
Condition ¿nd
Distribution of
RHNA Sites
Meaningrful

Aclione

What is the Regional Housing Needs Allocation (RHNA)?
. Draft Regional Housing Needs Allocation for Marin County: 14,210 units

ffi ffi
+

+

ffi

Marin County hee 3-296 of the Bey Arss RH]'lAffiBl.
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Meeting the Rl{NA

o
o
o

Appr'oved hor-rsing and mixed-used projects as of June2022
Projects in the application pipeline

Potential sites

'
.'
.

Vacant sites

Underutilized sites that could be developed
Accessory dwelling units

Infill

Affi rmati veiy Furtheri ng

.

Fai

r

sites
I'ì ousi

ng (AFFH)

Seeks to combat housing discrimination, eliminate racial bias, undo historic patterns of
segregation, and lift barriers that restrict access in order to foster inclusive communities and

achieve racial equily, fair housing choice, and opportunity for all Californians.

What happens if we don't have a cerlified Housing Element?
. The jurisdictions could face signifioant and costly consequences if we do not have a certified
Housing lrleurent, such as:
o losing access to funding opportunities such as roads and transportation funds
o opening up the possibìlity of a lawsuit i'rom the State, whicl-r the State has recently done

in Southern California
jurisdiction to update its Housing E,lement every 4 years rather than

o

a requireurent for the

o

8 years, at the Counly's expense
having the responsibility to plan for mole housing, the current RIìNA nurnbers would be
added to the next housing element cycle.

I-lousing lllements - how to plan together
Housing Elements - l-row to plan together
A group of planners from cities, towns and the County collaborating on affordable

¡

o

o
o
o
o

c

.

housing issues.
Started by the County and now fi-rnded through ABAG
A goal of receiving certified housing elements

Share ideas and resources
The I'lor-rsing Working Group (lWG) is currently working on joint efforts on: ADUs,
lnclusionary Policies, Objective Design Standards, and Housing Elements
ljor-rsing Working Group

.'"î"'ïïli#iîiï:tiåt*î:li:ffi
from each other

ffi iì"","w-..kngr.rways,.earn

Housing Elements and Water
o Local governments mnst evaluate whether sr-rfficient water, sewer, and clry utilities ale
available and accessible to suppotl housing development
o If not available, must include a program in the housing element that ensures access and
availabilìty to infrastructLlre to accoulmodate development wilhin tl-re plannir-rg period
o Local governrnents are strongly encouraged 1o consult with water and sewer
proviclers during the developrnent and update of the housing element
o Water and sewer providers must adopt written policies and procedures that grant a
priority for service allocatior-ls to developmenls that help meet the RIINA lor

Iower-incone horising

Page5ofll

o
o
o

o
o

State law prohibits water and sewer providers from denying, conditioning the approval,
or reducing the arrount of service for an application for development that includes
housing affordable to lower-income households, unless specific written findings are urade
Urban water management plans must inch"rde projected water use for single-family and
rnultifamily housing needed for lower-income households

CA ulbau watel' demand is declining*

.
r
'.
r
.

San Francisco uses less water today than lr.

id 1960's

l,os Angeles uses less water today than it did in 1970
More efficient devices

Recycled water
More climate appropriate plants
Changes iu land use pattet'ns
Mr,iltifarnily housing uses less water
l low can we work togetl-rer to accomulodate hoLrsing and plan for rnote efÍcient use of water?

Ouestions and commeffi

¡

Steve Moore: [for Pete] You mentioned water and sewer capital irnprovetnent plans (CìPs) have
to be reviewed consistent with the general plan. Is that something tl,at only happens when you
have water and sewer under the saure house?
Pete: lle can't answer that specifically
fComment for Leelee] Water ancl sewer' agencies must adopt written policies and
proceclures that create a priolity lòr service allocations for RHNA. He didn't know this
for the sewer agencies. This speaks to the coordination and dialogue that needs to happen.
Any thoughts on that?
Leelee: It's their requirement that when they adopt the housing element they need to send
the housing elenent to yon along with the language tl-rat says under state law here are the
requirenents that you have to adopt. This is supposed to happen with all water and sewer
providers. You should be receiving notices. Yor-r should also be hearing lì'orn

o

o

.

-55

environr.ìlental consultants regarding capacity-It's a reqttirement.
ìilizabeth Patterson: There is a consistency issue because UWMPs are not subject to CEQA on the
one hancl and are deemed consistent with the General Plan when general plans do not assess
watershed sources. How do you get nrban water uranagement plans to look at capital iurprovement
projects and the housing element? This is where the CEQA-lilie analysis breaks down.

Water llesource Management - Jay Jasperse (Recordins minute

55:45)

Jay Jasperse is the Chief llngineer and Director of Groundwater Management for Sonolna Water. He is a
Registered Professional Errgineer in the State of California. Prior to joining Sonoma Water, he worked as
an envilollll-rental engineering consultant specializing in groundwater resource characteri'zalion and
remediation. He is responsible for Sonoma Water's capttal projects progralr and resource planning and
rlanagement activities. lle is an author of published jor-rrnal articles and book chapters on topics such as
surface water-groundwater interactions, natural 1'lltration processes, riverbanlc fìltration, and integrated

water resoLrrce rnanagement.
Overview Regional Water llesource Managelnent
" Sonoma Water Supply & T'ransmission System

" ,."'i''#i:i#;ïåiTi'
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o

Wholesale Water Supply

' Transmission System
' Deliveries to Retail Agencies in Sonoma & Malin Counties
o Surface Water Supplies - Napa & Solano Coutrties
. Napa & Solano Counties leceive watel fiour the State Water Project via North
r

Bay Aqueduct

State Water Project serves several coûrmunilies including Cities of Napa,
Calistoga, Arrerican Canyon, Fairfield, Vallejo, Vacaville, Benecia & others
Solano County also r"eceives watel supply fi'om Lake Benyessa Putah Creek system
Sustainable Groundwater Management Act Compliance
Sustainable GW Managenent Act: Recluired Ste

r

a

o
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.

Models are mixed regarding average precipitation, however they agree that

precipitation variability will increase due to increase in strength & prominence
of Atmospheric Rivers
Increased seasonality (wetter winter, drier fall/spring)

r

Key lmpacts:

.
.
.

o

Droughts

& floods will

be

lrore severe

Increased risk of wildfires
Sea-level rise

will occur

Roll of Atmospheric Rivers
"Whiplash Weather"

.
'.

a

Atmospheric Rivers drive floods & drouglrts
ARs responsible -50%o annual rainfall
ARs responsible for 84%o insured flood losses in I I Western States
' Sonotna Co. highest recul'rent flood darnage of any western US county
o Drought lmpacts & Vulnerabilities
Vulnerability Depends on Location & Circumstances
. Surface Water - Lake Sonoma vs. Lake Mendocino
. Groundwater - Areas of groundwater depletion (Sonoma Valley), generally
groundwater levels similar to prior rnulti-year droughts - at least for now!
No Agency Manages Entire Water Supply
'. Different approaches by County, Cities/Water Districts
Rural residential & agriculture not part of developed water systems
Consider Drought Impacts to all Beneficial Uses of Water
. Drinking water, recreation, irrigation, ecosystems
Drought Conditions & Response
o What is Sonoma Water doing to build drought resiliency

Current & Near-Term Actions
o

n go i n

g/ex

:
Russian

""
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& Reservoir srorage
Reduced Russian River Diversions

Winter Water Diversion Program
Source Shift from Groundwater to Fall/Winter/Spring Russian River
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. Flood Managed Aquifer Recharge (Flood-MAR) - Alexander Valley
Regional Water Supply Resiliency Study
Coordinated Drought Planning by 10 Sonorn a & Marin Water Agencies

"

Lonser-Term
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ms.& Planninp
Forecast Informed Reservoir Operations

Climate Adaptation Plan
Regional Vy'ater Supply Resiliency Study

Resiliency Studv seeks to:

.
c

ID key factors impacting regional water supply resiliency,
evaluate the current levels ofresiliency withoutjurisdictional constraints,
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develop decision support framework model & process
ID opportunities to improve regional resilience in the future
Svstem
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9 retail customer systems/ & 6 groundwater basins
local suPPlies & recYcled water
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Water Resource Management Planninq
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Urban Water Management Plan (Every 5 yrs)
20 yr' supply/demand assessÍnent
Water shortage contingency plans
Annual drought assessments
Water Supply Assessments (Project Based)
Groundwater Sustainability Plans (50 yr. horizon)

Land Use Plannins

.
.
'

General Plans (-20 yr +l-?)
Specific Plans (Project Based)

Well Permitting

10:15 Regional Solutions
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Governor's Executive Order
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Chris Choo is the Planning Manager for Marin County Depaftment of Public Works. She supports Marin
communities and local and regional government on sea level rise adaptation and resilience. She leads
efforts to coordinate our approach to adaptation, identifies project and funding options to implement
projects, works with frontline communities of color, and supports regional planning for water resources
ihrough the Nofth Bay Watershed Association and Bay Adapt, BayCAN, and others.

¡
o
.
.
.
o

For the four Norlh Bay counties there are 44,000 new housing units being planned through RHNA
Drought conditions and impacts to the land and communities, such as fire risks, sea level rise,
transpoftation should all be considered for finding safe places for people to live.
This is the time to innovate with One Vy'ater and partner.
NBWA is nimble and can assist with looking at opportunities to partner across the planning
lenses and jurisdictions. The state budget will be ready soon and it's time to be creative and bold

There will be opportunities to fund new ideas.
NBWA has a history, through the Joint Technical Committee, of hetping to fund projects and to
write grant applications, and fund feasibility studies that benefit the four norlh bay counties.
There are new funding sources coming in the next few months that NBWA can assist with
applying for
o Dept of Water Resources Integrated Regional Water Management Planning Funding

o

Que

sti

.
o

State agency grants through the budget allocations

ons and c omït snß lÀ{r-*u:dtss¡{¡¡ß¿gl- ;Ji} i i
Jay Jasperse: Legacy land use issues is atopic that didn't come up today but should be dìscussed
in terms of land use and water management intersection; wastewater, septic
systems, water quality, and groundwater.
David Garcia: In thanking the speahers, he mentioned today had great talking points on how to
speak to the community about the complexities of land use and water management.
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Andy Rodgers: [in response to comments about Planning Directors not making today's meeting]
Outreach to them is important, and developing some shared messaging/talking
points can be developed to address shared action plans to some ofproblem
statements that have come up in today's discussion. The chat questions will be
sent out in follow up to this workshop for further discussion. NBV/A can assist
with making projects more cornpetitive with the state by making them
collaborative and regional scale; please send ideas to NBWA staff.

Please send NBWA any contacts of who should be invited to future discussions.
a

Pete Parkinson:

It is a struggle to get Planning Directors involved and engaged in this topic. lt
will take a sustained effofi on the water management community to outreach and
offer program ideas for meetings.

Zoom Chat:

Pat Marino: Given recent SEC proposed rule that requires companies to disclose to investors if
whetlier the business in question would be at risk due to water scarcity....shouldn't
local counties have similar rules that would require business to report water usage or
prior to operation declare how much water they are going to use subject to county
approval? https ://www. sec. gov/ru les/proposed/2022l3 3 - I I 042. pdl'

Chris Choo: [Questions to respond to]
1. What surprised you today?
'r Leelee: Planning directors should be part ofthe conversation.
Steve Moore: Are there some projects that are at tlre top of the list for NBWA for funding?
i. Chris Choo: She is hoping projects will come from this workshop's
conversations today and from future follow up discussions. Projects related to
disadvantage communities will continue to move forward. Historic projects
include reservoir improvements, rebates for water efficiency, recycled water
projects, storm water, and restoration.
the laws and legislation being
' Erik: the real challenge is the state's requirements and all There
are competing interests
passed regarding housing and how it then impacts water.
with housing needs and water issues. Smaller areas also lack staff to go after funding.
. Evan: Today's discussion has highlighted missed water resources education
opporlunities in urban planning programs. Also, when you don't have progressive urban
planners in regard to water resource planning, State mandates can be helpful.
2. Who do you need to talk to or meet? Take a moment to introduce yourself to others on the chat!
3. What is unfunded but needed?
4. Would it be helpful to convene more small focus groups around these topics? Jurisdictions,

5.

developers, community advocates, agencies?
1. Continuing these conversations between planning and agencies. Bring in others?
Does the group need assistance accessing policies and practices for water planning in new
development?

6.

Do you need assistance with grants: IRV/M in early 2023, ofher state and federal opportunities
coming. NBV/A has submitted multi-jurisdictional grants on behalf of agencies, brought
information to the region, and has directly funded projects, studies, etc. Are you interested in

with grants?
Can NBWA help develop feasibility studies for regional concepts. lead a regional programmatic
CEQA docuurent or ?? Do Sonoma and Marin Counties need help with the next steps for the
assistance

1.
8.

regional water supply resiliency study?
Can we coordinate advocacy to improve access to funds, streamlining processes, etc. else?
Page lO
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Andy Rodgers, NBWA: a couple ideas from both Leelee and Evan's comments: We consider
developing shared messages/problem statements - perhaps Venn diagrams for the
limitations and requirements of water resources and housing/land use. We need to
educate decision makers as well as staff.
Pat Marino: Would it be wise to consider a rnoratoriuln or conditional water use on private plastic
water bottling companies continuing to operate (i.e. Coca Cola, Nestle, etc.)?

10:50 Next Steps

& Closing - Andy

Rodgers

Follow-up strategies to continue the dialog
Options for a next meeting possibly in Septernber 2022
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North Marin Water District

Budgets
Novato & West Marin Service Areas
Adopted June 28, 2022

Fiscal
Year
2022/23
NORTH MARIN WATER DISTRICT
NMWD.COM
999 RUSH CREEK PLACE
NOVATO, CALIFORNIA 94945

INTRODUCTION
This document contains the fiscal year 2022/23 budgets for North Marin Water District's various
enterprise service districts located in Marin County. These are:
Potable Water Service:
Novato
West Marin (Point Reyes Station, Inverness Park, Olema, Bear Valley, Silver
Hills & Paradise Ranch Estates)
Recycled Water Treatment, Transmission and Distribution:
Novato
Sewage Collection, Treatment & Reuse/Disposal:
Oceana Marin
Accompanying the operating budgets are capital improvement project expenditures for the fiscal
year. Questions regarding these budgets may be directed to Julie Blue, Auditor-Controller, at
jblue@nmwd.com or 415-761-8950.
MISSION STATEMENT
Our mission is to meet the expectations of our customers in providing potable and recycled water
and sewer services that are reliable, high-quality, environmentally responsible, and reasonably
priced.
VISION STATEMENT
We strive to optimize the value of services we provide to our customers and continually seek new
ways to enhance efficiency and promote worker and customer engagement and satisfaction.
NMWD VALUES
•
•
•
•
•

Accountability – We work transparently and in full view of customers and take
responsibility for our work.
Integrity – Customers can count on quality and fair service from our staff and the District.
Teamwork – We work cooperatively to accomplish our goals.
Honesty – We always seek the truth in what we do.
Respect – We value our customers and co-workers.
t:\ac\budget\fy-2022.23\budget final fy 22.23\budget intro, org facts & table of contents fy 22.23.docx

i

ORGANIZATION FACT SHEET
July 2022
Organization:
5 Directors elected By-District (Division) for 4-year terms
Stephen Petterle (Division 4), President
Rick Fraites (Division 5), Vice-President
James Grossi (Division 1)
Jack Baker (Division 2)
Michael Joly (Division 3)
1 General Manager, Tony Williams (serves at the pleasure of the Board of Directors)
4 Departments
55 Employees (regular full-time-equivalent authorized)

Authority:
Formed by voter approval in April 1948 pursuant to provisions of the County Water District
Law (refer Water Code - Division 12). A "voter-run" district.
Territory:
100 square miles (see attached map)
Distribution System Expansion Policy:
"Pay-as-you-go.” Connection fees for typical single family units vary for each improvement district
and are based on the policy that new growth pays the incremental cost to expand the utility plant
allocable to said service.
t:\ac\budget\fy-2022.23\budget final fy 22.23\budget intro, org facts & table of contents fy 22.23.docx
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NORTH MARIN WATER DISTRICT
FY22/23 DRAFT BUDGET - ALL SERVICE AREAS COMBINED

Grants/Loans
32%

Reserves
7%

Connection Fees
2%
Misc
3%

Water Sales
56%

Labor = $10.2M (23%)

Purchased
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Operations &
Maintenance
23%

Administration
9%
Debt Service
10%

Capital
Projects
44%
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1

T:\AC\Budget\FY-2022.23\Budget Final FY 22.23\Budget Schedules Cons FY22.23.xlsx

Summary
The $44.1 million consolidated budget projects operating revenue of $25.6 million and a
net operating income of $2.5 million. The FY 22/23 budget incorporates $4.5 million in internally
funded capital improvement projects and $5.7 million in water purchases. After payment of $4.6
million in debt service, the consolidated budget projects a decrease in cash for the fiscal year of
$2.9 million.
Novato Water
The Novato Potable Water System budget projects a $3 million cash decrease over the
fiscal year. A 6% rate increase in both the commodity and service charge, effective July 1, 2022,
was approved by the Board of Directors at a public hearing on June 28, 2022. Total budget
outlay, which includes $3.9 million in internally funded capital improvement projects, is
projected at $26.9 million which is $2M higher than the FY 21/22 budget. The below chart
shows that the Novato Water financial plan will maintain sufficient cash reserves aiming
towards the designated targets and remaining above the minimum level, as established
during the 2020 Novato and Recycled Water Rate Study.

Operating Revenue
Water Sales - Water sales volume is budgeted at 2.1 billion gallons (BG) which is a 12.5%
decrease from the FY 21/22 budget. The decrease is primarily driven by the continuation of
mandatory water conservation orders due to ongoing drought conditions and is equivalent to
the estimated sales for FY 21/22. The 6% rate increase, effective July 1, 2022 is projected to
increase revenues by $1 million but is highly dependent on water sales volume. The following
2

chart shows a 10-year history of billed consumption for the Novato Potable Water System. The
FY 22/23 Budget also includes a drought surcharge of 5%, assuming drought conditions (Stage
2 water shortage) to continue throughout the fiscal year.
Billion
Gallons
3.5
3.0
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Budget

Other Revenue – Connection Fee revenue is budgeted at $872,000. Connection Fee revenue of
$890,000 for 31 Equivalent Dwelling Units (EDUs) is estimated to be collected in FY 21/22. The
annual average connections have been 61 EDUs (FY 17/18 through FY 21/22). Included in the
projections is annual Connection Fee revenue equivalent to 30.5 EDUs or about half of the actual
five-year average.
The wheeling charge to Marin Municipal Water District is budgeted at $142,000. This is
based on the average revenue collected in the past three years. In addition, MMWD will pay the
annual fixed AEEP capital contribution of $205,000 in accord with the terms of the 2014
Interconnection Agreement. Miscellaneous Revenue of $216,000, from various sources, includes
rental income, backflow charges, and account turn on charges.
Operating Expenditures
Operating expenses (excluding depreciation) are budgeted to increase 1% or $171,000
from the FY 21/22 budget. The increase is primarily due to inflation adjustments, increases in the
cost to purchase water, insurance costs, and personnel costs. This increase is offset by a
projected decrease in water purchases due to decreased demand. Water purchases, and some
operational costs are variable and dependent on the volume of water produced and purchased
while other expenses such as salaries, benefits, general liability insurance, and other
administrative costs are fixed. More details are outlined in this budget report.
3

Source of Supply – The purchase price of water from Sonoma Water (SW) (AKA Sonoma County
Water Agency) is projected to increase 5.2% in FY 22/23. This change will result in a cost per
acre-foot of $1,102 for FY 22/23 versus $1,047 for the current fiscal year and is estimated to
increase the cost to purchase water by $280,000.
Stafford Treatment Plant (STP) Water Production – STP water production is projected at 500
MG in FY 22/23 which is lower than the 10-year average annual production of 544 MG. This
estimate could differ from actual operations and is dependent on drought conditions, statewide
water restrictions, and water allocations from Sonoma Water. The cost of production at the end
of FY 20/21 was $7,819/MG and varies depending on the volume and length of production.
Although the cost of STP water production is higher than purchases from SW, the benefits
of having a local water supply for resiliency and emergency preparedness outweighs the
additional costs in operating the plant.
Personnel Costs - The budget includes a staffing level of 55 full-time equivalent (FTE), see table
below. There is an increase of a Junior Engineer, one FTE in the Engineering Department, to
address an increase in workload demands due to an increase in Capital and Developer Projects.
The temporary staffing budget hours are budgeted at 4,975 which is a reduction from the prior
year’s budget of 7,480 hours. Less temporary hours are needed due to increased efficiencies in
the Consumer Services Department and the addition of the full time Junior Engineer position,
decreasing the need for Engineering temporary hours.
FTE Staffing
Administration
Consumer Services
Construction/Maintenance
Engineering
Maintenance
Operations
Water Quality

FY23

FY22

8.0
5.0
12.0
10.0
9.0
6.0
5.0
55.00

8.0
5.0
12.0
9.0
9.0
6.0
5.0
54.00

In accordance with the Employee Association and NMWD’s Memorandum of
Understanding (MOU), a 4.0% cost-of-living salary increase, has been factored into the budget
effective October 1, 2022. The MOU links an annual cost-of-living adjustment (COLA) to the
change in the Consumer Price Index (CPI). The District entered into a five-year MOU with the
NMWD Employee Association beginning on October 1, 2018. The current MOU established a
COLA minimum of 2.0% and a maximum of 4%. The 4.0% cost-of-living increase is staff's best
projection at this time.
The District's average CalPERS retirement contribution rate will increase 1.81%, to
31.45% of earnings, compared to 29.65% from the rate budgeted last year. When applied to the
FY 22/23 budgeted earnings this equates to an increase in pension expense of $173,000. For
context the rate in FY 16/17 was 20.2% of earnings and any increases in pension expense has a
compounding impact when tied to annual COLA increases. All employees now pay 100% of the
CalPERS employee contribution. For budgeting purposes, group health insurance rates remained
constant. This cost increased minimally in 2022 and in prior years.
4

Other Operations & Maintenance Expenses –






Studies and Special Projects are budgeted at $359K which include an update to the
Novato Water Master Plan and a Pipeline Condition Assessment.
Water Conservation costs are budgeted to increase 19% over budgeted FY 21/22 costs.
This is due to ongoing drought conditions and to align with the actual expenditures
expected in FY 21/22.
An addition of $20,000 in non-recurring election costs due to the term expiration of two
members of the Board of Directors.
An increase in insurance premiums and claims of $32,000 from the prior year’s budget to
align with expected premium costs.

The following chart shows the past 10-years of operating expense (excluding depreciation)
for Novato Water. The five-year average increase to actual expenses is 8.6% which is influenced
by a one-time payment of $1.1M in FY 19/20 for bond issued debt service made to SW.
Additionally, the average increase in operating expenses is impacted by the purchase of 363.5
million gallons of water from SW to backfeed Stafford Lake in FY 21/22 at the cost of $1.1 million.
The ten-year actual average increase to operating expenses is 5.6%.

Non-Operating Expenses –


An increase of $406,000 for costs related to the lease of temporary office and lab space
during the Administrative and Laboratory Upgrade Project.
5

Recycled Water
The FY 22/23 Recycled Water (RW) System Budget projects demand of 249MG which is
consistent with the estimated sales volume in FY 21/22. Over the past few years, sales have
increased primarily due to the Central expansion project completion in FY 17/18. The budget
projects purchase of 180MG of tertiary treated water from Novato Sanitary District for
approximately $1,500/MG and 50MG from Las Gallinas Valley Sanitary District, at an average
rate of $2,200/MG. The Deer Island Plant is budgeted to produce 5MG during the summer, to
keep it operating, and to serve as a back-up facility.
Consistent with the potable water increase, a 6% commodity rate and bimonthly service
charge increase was approved by the Board of Directors at a public hearing occurring on June 28,
2022, effective July 1, 2022. The increase is projected to generate $99,000 in additional
revenue next fiscal year.
Operating expenses (excluding depreciation) are budgeted to increase 5% or $36,000
from the FY 21/22 budget. This increase is primarily due to refined budget estimates to align more
closely with expected actual expenses. The RW system is projected to show a net operating
income of $392,000 and an increase of cash for the year of $396,000.
The following chart shows the historical production for the Recycled Water System.

6

West Marin Water
Incorporated in the West Marin Water budget is a 6% rate increase in both the
commodity and service charge, effective July 1, 2022. This increase was approved by the Board
of Directors at a public hearing on June 28, 2022. There are no new connection fees
budgeted for FY 22/23. Included in the five-year financial forecast is revenue for one
new connection every other year.
FY 22/23 water sales volume is budgeted at 63MG and is based on the estimated 60 MG
in sales for FY 21/22, adjusted up by 5% for the anticipated slight rebound due to normal year
water conditions in Lagunitas Creek. See the below chart for the historical consumption for the
WM service area.

7

WM operating expenditures, before depreciation, are budgeted at $750,000 which is
$140,000 higher or 22.3% more than the FY 21/22 adopted budget. The increase is primarily due
to costs for Water Treatment which include Water Quality and Lab costs for ongoing efforts to
monitor salinity intrusion in the West Marin System Source Wells. The budget projects a net
operating income of $97,000 and, after capital outlay and debt service, the system is projected to
show a cash decrease for the year of $71,000.
The below chart shows the past 10-years of operating expense for West Marin Water.
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Oceana Marin Sewer
A proposed 5% rate increase ($5/month - to $1,296/year) in the Oceana Marin Sewer
service charge effective July 1, 2022, is projected to add $14,000 in additional annual
revenue. The increase was approved by the Board of Directors at a public hearing on June
28, 2022. Growth in the past three years has remained relatively stable so
conservatively there is one new connection fee budgeted for FY 22/23. Included in the fiveyear financial forecast is revenue for one new connection every other year.
FY 22/23 OM operating expenditures, before depreciation, are budgeted at $223,000
which is an increase of $14,000 or 6.7% from the FY 21/22 adopted budget. The increase is
primarily due to an increase in the annual State Water Resources Control Board permit fees for
waste discharge. These fees have increased 58% over the last five years. The budget projects a
net operating income of $36,000 and, after capital outlay, the system is projected to show a cash
decrease for the year of $236,000.
The below chart shows the past 10-years of operating expense for Oceana Marin Sewer.
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Capital Improvement Project Budget (CIP)
The Fiscal Year 22/23 and FY 23/24 Capital Improvement Project (CIP) budget includes
projects recommended for Novato Water, Recycled Water, West Marin Water, and Oceana Marin
Sewer. Also included is a debt service schedule detailing the principal and interest payment
required to fund prior CIPs.
Below is a summary identifying the significant projects (totaling $400,000 or more) to be
undertaken over the next two fiscal years. The below table also includes the total cost of the
projects which adds all costs occurring within and outside of the two-year budget period.

The two-year combined total project outlay, net of grant/loan funding, totals $9.6 million,
which is $1 million less than the $10.6 million combined two-year budget adopted last year. The
CIP budget includes 38 projects in FY 22/23 and 31 projects in FY 23/24. This comprehensive
plan is developed to confirm that adequate funding and staffing exists to accomplish the budgeted
projects planned for FY 22/23.

10

The below chart shows the District wide 10-year history of capital improvement projects
which averages $8.3M per year including $3.5M of internally (or “Pay-Go”) financed projects.

Novato Potable Water's CIP expenditure plan, when viewed over the current fiscal year
and the next five years, averages $4.1 million annually in internally funded projects, which is within
the budget constraints of the five-year plan as established with the Board approved 2020 Novato
and Recycled Water Rate Study. West Marin Water's CIP expenditure plan, when viewed over
the next five years, averages $280,000 annually in internally funded projects, which is within the
budget constraints of the five-year plan as established with the Board approved 2021 West Marin
Water Rate Study.
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Equipment Budget
The FY 22/23 Equipment Budget totals $557,000. This is $262,000 higher than the FY
21/22 Equipment Budget of $295,000. FY 21/22 estimated actual expenditures are forecast to
come in at $358,000 which is $63,000 above budget.
In FY 18/19 the District entered into a leasing agreement with Enterprise Fleet
Management (EFM) with a plan to lease 27 vehicles, phased in over five years. The prior year
budget did not include the leased vehicles due to a change in accounting treatment, effective
June 30, 2021. There are currently 15 leased vehicles in the District’s fleet. Included in the FY
22/23 budget is $205,000 for leased vehicles for the replacement of six additional vehicles,
ranging from 6 to 10 years old.
Another significant purchase included in the equipment budget is $150,000 for a meter
testing bench and equipment. The following chart shows the ten-year history of equipment
purchases.
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Debt Service
Principal and interest payments totaling $4.6 million are budgeted as the annual obligation on
$48.1 million in outstanding debt (as of June 30, 2022), comprised of:
1.) $3.6 million with a 2.69% interest rate for a bank loan used to finance the Advanced Meter
Information (AMI) project;
2.) $6.7 million with a 2.39% interest rate for a State Revolving Fund (SRF) loan used to
finance the Stafford Water Treatment Plant Rehabilitation;
3.) $12.1 million in SRF loans (with interest varying from 1%-2.6%) used to finance the
recycled water distribution system;
4.) $4.4 million with a 3.54% interest rate for a bank loan used to finance the Aqueduct Energy
Efficiency Project and West Marin Treatment Plant Solids-Handling Facility;
5.) $1.3 million with a 2.4% interest rate for a SRF loan used to finance the Deer Island
Recycled Water Facility;
6.) $20 million with a 3.11% for a bank loan used to finance the Administration and Laboratory
Upgrade Project other capital improvement projects in Novato & West Marin.
The Capital Improvement schedule includes additional debt service of $1,348,000 for the
Administration and Laboratory Upgrade Project. The loan was obtained on May 31, 2022 and
semi-annual repayments commence in September 2022. Additional debt capacity remains
available and the debt financing planned in the CIP budget will allow the District to maintain an
average debt service coverage ratio of 1.5 as required by the Board approved Debt Policy. The
estimated FY 22/23 consolidated debt service coverage ratio is 1.67.
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NORTH MARIN WATER DISTRICT
BUDGET SUMMARY - ALL SERVICE AREAS COMBINED
Fiscal Year 22/23

1
2
3
4

5
6
7
8
9
10
11
12
13
14
15
16

17
18
19
20
21
22
23

Adopted
Budget
2022/23

Estimated
Actual
2021/22

OPERATING INCOME
Water Sales
Sewer Service Charges
Wheeling & Misc Service Charges
Total Operating Income

$24,865,000
306,000
381,000
$25,552,000

$23,382,000
290,000
494,000
$24,166,000

$22,957,000
290,000
470,000
$23,717,000

OPERATING EXPENDITURES
Source of Supply
Pumping
Operations
Water Treatment
Sewer Service
Transmission & Distribution
Consumer Accounting
Water Conservation
General & Administrative
Depreciation Expense
Total Operating Expenditures

$6,182,000
627,000
1,120,000
2,802,000
195,000
3,898,000
508,000
462,000
3,222,000
4,077,000
$23,093,000

$6,860,000
487,000
1,235,000
2,418,000
192,000
4,079,000
480,000
489,000
3,102,000
3,934,000
$23,276,000

$6,559,000
646,000
1,026,000
2,794,000
195,000
4,086,000
528,000
381,000
2,440,000
3,904,000
$22,559,000

$2,459,000

$890,000

$1,158,000

$120,000
217,000
69,000
(687,000)
(284,000)
($565,000)

$116,000
241,000
136,000
(1,372,000)
(501,000)
(3,000)
($1,383,000)

NET OPERATING INCOME (LOSS)

NON-OPERATING INCOME/(EXPENSE)
Tax Proceeds
$123,000
Interest Revenue
332,000
Miscellaneous Revenue
142,000
Interest Expense
(1,119,000)
Transfers Out from Capital Expansion Fund
(590,000)
Miscellaneous Expense
(407,000)
Total Non-Operating Income/(Expense) ($1,519,000)
NET INCOME/(LOSS)

24
25
26
27
28
29
30
31
32
33
34
35
36
37

$940,000

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
$4,077,000
Connection Fees
902,000
MMWD AEEP Capital Contribution
205,000
Loans/Grants
13,450,000
Marin Country Club Principal Repayment
39,000
West Marin Loan Principal Repayment
69,000
Capital Improvement Projects
(18,899,000)
CIP Efficiency Adjustment
Transfers In from Capital Expansion Fund
350,000
Capital Equipment Expenditures
(557,000)
Low Income Rate Assistance
(42,000)
Debt Principal Payments
(3,459,000)
Total Other Sources/(Uses) ($3,865,000)
CASH INCREASE/(DECREASE)

($2,925,000)

14

$325,000

Adopted
Budget
2021/22

($225,000)

$3,934,000
929,000
205,000
1,581,000
38,000
(3,730,000)
(358,000)
(21,000)
(2,450,000)
$128,000

$3,904,000
558,000
205,000
5,125,000
38,000
(11,250,000)
1,558,000
(295,000)
(86,000)
(2,541,000)
($2,784,000)

$453,000

($3,009,000)

T:\AC\Budget\FY-2022.23\Budget Final FY 22.23\Budget Schedules Cons FY22.23.xlsx

NOVATO POTABLE WATER
BUDGET SUMMARY
Fiscal Year 22/23

1
2
3

4
5
6
7
8
9
10
11
12
13
14

Adopted
Budget
2022/23

Estimated
Actual
2021/22

Adopted
Budget
2021/22

OPERATING INCOME
Water Sales
Wheeling & Misc Service Charges
Total Operating Income

$21,927,000
358,000
$22,285,000

$20,713,000
356,000
$21,069,000

$20,398,000
347,000
$20,745,000

OPERATING EXPENDITURES
Source of Supply
Pumping
Operations
Water Treatment
Transmission & Distribution
Consumer Accounting
Water Conservation
General Administration
Depreciation Expense
Total Operating Expenditures

$5,775,000
547,000
933,000
2,511,000
3,661,000
476,000
447,000
2,989,000
3,012,000
$20,351,000

$6,452,000
412,000
1,061,000
2,166,000
3,866,000
448,000
465,000
2,881,000
2,918,000
$20,669,000

$6,141,000
561,000
850,000
2,594,000
3,853,000
498,000
377,000
2,294,000
2,807,000
$19,975,000

$1,934,000

$400,000

$770,000

$172,000
$64,000
(416,000)
(283,000)
($463,000)

$150,000
136,000
(1,088,000)
(2,000)
($804,000)

($63,000)

($34,000)

$2,918,000
890,000
205,000
1,350,000
(21,000)
(358,000)
(3,220,000)
(1,487,000)
(743,000)
(800,000)
($1,266,000)

$2,807,000
558,000
205,000
100,000
3,575,000
(86,000)
(295,000)
(8,475,000)
1,558,000
(1,488,000)
(890,000)
(550,000)
($2,981,000)

($1,329,000)

($3,015,000)

NET OPERATING INCOME (LOSS)

19

NON-OPERATING INCOME/(EXPENSE)
Interest Revenue
Miscellaneous Revenue
Interest Expense
Miscellaneous Expense
Total Non-Operating Income/(Expense)

20

NET INCOME/(LOSS)

15
16
17
18

21
22
24
25
26
27
28
29
30
31
32
33
34

33

$280,000
136,000
(846,000)
(406,000)
($836,000)
$1,098,000

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
$3,012,000
Connection Fees
872,000
MMWD AEEP Capital Contribution
205,000
West Marin Loan Principal Repayment
69,000
Loans/Grants
12,650,000
Low Income Rate Assistance Program
(42,000)
Capital Equipment Expenditures
(557,000)
Capital Improvement Projects
(16,527,000)
CIP Efficiency Adjustment
Debt Principal Payments
(2,404,000)
Connection Fee Transfer from (to) RW
(890,000)
Loan Transfer WM/OM - Less WM Repay
(500,000)
Total Other Sources/(Uses) ($4,112,000)
CASH INCREASE/(DECREASE)

($3,014,000)

15
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NOVATO POTABLE WATER
Fiscal Year 22/23 Five-Year Financial Forecast

Adopted
Budget
FY 22/23

Forecast
FY 23/24

6.00%

5.00%

5.00%

$22,178,000
16,000
1,109,000

$23,287,000
17,000
1,164,000

$24,451,000 $25,674,000
18,000
19,000
1,223,000
1,284,000

$142,000
216,000
255,000
872,000
136,000
94,000
205,000
$23,847,000

$142,000
182,000
173,000
872,000
75,000
94,000
205,000
$25,046,000

$142,000
182,000
173,000
872,000
75,000
94,000
205,000
$26,211,000

$142,000
$142,000
182,000
182,000
173,000
173,000
872,000
872,000
75,000
75,000
94,000
94,000
205,000
205,000
$27,435,000 $28,720,000

Source of Supply
Pumping
Other Operations
Water Treatment
Transmission & Distribution
Consumer Accounting
Water Conservation
General Administration

$5,775,000
547,000
933,000
2,511,000
3,661,000
476,000
447,000
2,989,000

$6,122,000
563,000
961,000
2,586,000
3,771,000
490,000
460,000
3,079,000

$6,489,000
580,000
990,000
2,664,000
3,884,000
505,000
474,000
3,171,000

22 Total Operating Expenses

$17,339,000

$18,032,000

$18,757,000

$17,084,000
12,650,000
-

$6,461,000
2,350,000
249,000

$4,707,000
1,505,000

$3,739,500
-

$3,852,000
-

$1,902,000
4,434,000
1,348,000
$7,684,000

$3,250,000
3,862,000
$7,112,000

$3,250,000
3,202,000
$6,452,000

$3,250,000
3,739,500
$6,989,500

$3,250,000
3,852,000
$7,102,000

$890,000
500,000
42,000
406,000
$26,861,000

$890,000
84,000
283,000
$26,401,000

$890,000
84,000
$26,183,000

$890,000
$890,000
84,000
84,000
$27,477,500 $28,383,000

35 Beginning Year Balance

$19,333,000

$16,319,000

$14,964,000

$14,992,000 $14,950,000

36
37
38
39
40

($3,014,000) ($1,355,000)
$28,000
$1,045,000
$1,045,000
$1,045,000
$16,319,000 $14,964,000 $14,992,000
$12,180,000 $12,411,000 $12,652,000
$3,094,000
$1,508,000
$1,295,000

($42,500)
$337,000
$1,045,000 $1,045,000
$14,949,500 $15,287,000
$12,905,000 $13,169,000
$999,500 $1,073,000

1

Forecast Forecast Forecast
FY 24/25 FY 25/26 FY 26/27
5.00%

5.00%

Rate Revenue
2 Water Rate Revenue
$20,143,000
3
Drought Surcharge
750,000
4
Change due to growth
15,000
5
Increase due to rate adjustmen 1,019,000

Non-Rate Revenues

6
Wholesale Rate Revenue
7
Other Charges
8
Interest Earnings
9
Connection Fees
10
Miscellaneous Revenue
11
Loan Repayment WM
12
MMWD AEEP Contributions
13 Total Revenue

O&M Costs

14
15
16
17
18
19
20
21

$6,878,000
597,000
1,020,000
2,744,000
4,001,000
520,000
488,000
3,266,000

$7,291,000
615,000
1,051,000
2,826,000
4,121,000
536,000
503,000
3,364,000

$19,514,000 $20,307,000

Capital Costs
23 Total Capital Spending
24 Debt/Grant Funded Capital
25 Grant Funded Capital
26
27
28
29
30
31
32
33
34

Existing Debt Service
Cash Funded Capital Projects
New Debt Service
Total Capital Expenses
Transfers/Other

Transfer Out to Recycled Water
Transfer Out to WM/OM
Funding for Affordability Program

Other Expenses
Total Revenue Requirement

Surplus/(Shortfall)
Restricted Reserves
End of Year Balance
Minimum Reserves (by policy)
Available Cash (Unrestricted)

41 Debt Coverage Ratio

1.72

1.86

16

1.99

2.14

2.29
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NOVATO POTABLE WATER OPERATING BUDGET DETAIL
Fiscal Year 22/23

Novato
Adopted
Budget
22/23

STATISTICS
1 Active Meters
2 Avg Commodity Rate/1,000 Gal (Net)
3 Potable Consumption (BG)
OPERATING INCOME
4 Water Sales
5 Bill Adjustments
6 Sales to MMWD
7 Wheeling Charges-MMWD
8 Miscellaneous Service Revenue
9
TOTAL OPERATING INCOME

20,704
$7.37
2.10

Estimated
Actual
21/22
20,694
$6.89
2.10

Adopted
Budget
21/22

Actual
20/21

20,616
$6.72
2.40

20,607
$6.68
2.57

Actual
19/20
20,554
$6.37
2.40

Actual
18/19
20,546
$6.00
2.42

Actual
17/18
20,543
$6.00
2.58

Actual
16/17
20,544
$5.40
2.31

$21,987,000 $20,779,000 $20,470,000 $22,141,460 $20,709,608 $19,145,251 $19,645,814 $16,772,060
(60,000)
(66,000)
(72,000)
(61,290)
(59,788)
(72,061)
(143,395)
(130,587)
155,846
142,000
165,000
101,000
155,436
104,765
97,866
92,977
91,374
216,000
191,000
246,000
198,474
257,864
266,268
268,563
252,038
$22,285,000 $21,069,000 $20,745,000 $22,434,080 $21,012,449 $19,437,324 $20,019,805 $16,984,885

OPERATING EXPENSE
SOURCE OF SUPPLY
10 Supervision & Engineering
11 Operating Expense - Source
12 Maintenance/Monitoring of Dam
13 Maintenance of Lake & Intakes
14 Maintenance of Watershed
15 Water Purchased for Resale to MMWD
16 Water Quality Surveillance
17 Contract Water - SCWA
18 Contract Water - SCWA Backfeed
19 GASB 68 & 75 Adjustment
20
TOTAL SOURCE OF SUPPLY

$9,000
15,000
38,000
14,000
39,000
2,000
5,650,000
0
8,000
$5,775,000

$8,000
7,000
21,000
4,000
1,000
6,360,000
41,000
10,000
$6,452,000

21
22
23
24
25
26

PUMPING
Operating Expense
Maintenance of Structures/Grounds
Maintenance of Pumping Equipment
Electric Power - Pumping
GASB 68 & 75 Adjustment
TOTAL PUMPING

$0
32,000
49,000
450,000
16,000
$547,000

26
27
28
29
30
31
32

OPERATIONS
Supervision & Engineering
Operating Expense
Maintenance Expense
Telemetry Equipment/Controls Maint
Leased Line Expense
GASB 68 & 75 Adjustment
TOTAL OPERATIONS

$211,000
380,000
64,000
61,000
20,000
197,000
$933,000

$12,000
15,000
69,000
21,000
46,000
18,000
5,950,000

$13,274
8,289
30,588
14,240
19,689
1,642
6,623,534

$7,564
9,195
33,686
24,172
4,446
1,669
5,082,987

$9,303
6,236
22,203
10,690
29,646
111,891
6,728
5,151,516

$11,264
8,513
24,059
7,575
36,218
3,513
4,320,623

10,000
$6,141,000

$9,002
7,517
23,927
5,790
10,378
722
7,131,008
1,098,109
3,403
$8,289,856

7,592
$6,718,848

3,690
$5,167,409

8,535
$5,356,748

5,682
$4,417,447

$3,000
30,000
47,000
312,000
20,000
$412,000

$3,000
33,000
55,000
450,000
20,000
$561,000

41,581
28,068
473,378
6,887
$549,914

34,416
158,903
341,401
14,298
$549,018

56,801
41,304
285,772
5,272
$389,149

32,611
39,435
293,588
6,967
$372,601

28,514
30,354
246,869
3,496
$309,233

$264,000
472,000
65,000
53,000
19,000
188,000
$1,061,000

$171,000
319,000
56,000
96,000
20,000
188,000
$850,000

$263,382
414,387
58,439
55,401
18,506
82,878
$892,993

$232,895
507,830
52,959
61,798
16,656
136,794
$1,008,932

$215,732
306,774
38,570
84,979
16,678
48,442
$711,175

$253,594
400,138
50,339
94,523
17,414
107,728
$923,736

$234,870
343,890
47,202
101,568
17,592
63,553
$808,675

17
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NOVATO POTABLE WATER OPERATING BUDGET DETAIL
Fiscal Year 22/23

Novato
Adopted
Budget
22/23

Estimated
Actual
21/22

Adopted
Budget
21/22

Actual
20/21

Actual
19/20

Actual
18/19

Actual
17/18

Actual
16/17

33
34
35
36
37
38
39
40
41
42

WATER TREATMENT
Supervision & Engineering
Operating Expense
Purification Chemicals
Sludge Disposal
Maintenance of Structures/Grounds
Purification Equipment Maintenance
Electric Power - Treatment
Laboratory Expense (net)
GASB 68 & 75 Adjustment
TOTAL WATER TREATMENT

$187,000
250,000
435,000
111,000
83,000
221,000
157,000
768,000
299,000
$2,511,000

$173,000
184,000
145,000
81,000
126,000
326,000
142,000
653,000
336,000
$2,166,000

$157,000
353,000
435,000
130,000
108,000
193,000
156,000
726,000
336,000
$2,594,000

$130,881
144,628
91,248
72,767
99,063
199,629
134,502
619,178
125,575
$1,617,471

$170,261
284,929
503,664
93,987
93,901
200,107
160,692
729,142
244,230
$2,480,913

$156,176
228,878
376,960
88,352
53,090
162,714
122,831
649,647
107,310
$1,945,958

$169,851
276,795
438,348
100,305
50,913
212,385
157,374
758,936
212,624
$2,377,531

$168,945
349,671
247,260
107,942
78,910
186,246
129,652
768,965
150,494
$2,188,085

43
44
45
46
47
48
49
50
51
52
53
54
55
56

TRANSMISSION & DISTRIBUTION
Supervision & Engineering
Maps & Records
Operation of T&D System
Storage Facilities Expense
Maintenance of Valves & Regulators
Maintenance of Mains
Backflow Prevention Program
Maintenance of Copper Services
Maintenance of PB Service Lines
Maintenance of Meters
Detector Check Assembly Maint
Maintenance of Hydrants
GASB 68 & 75 Adjustment
TOTAL TRANSMISSION & DISTRIB

$677,000
146,000
586,000
117,000
153,000
191,000
237,000
214,000
425,000
107,000
83,000
79,000
646,000
$3,661,000

$840,000
162,000
640,000
87,000
183,000
218,000
238,000
194,000
424,000
134,000
94,000
70,000
582,000
$3,866,000

$636,000
163,000
674,000
147,000
193,000
204,000
243,000
215,000
498,000
145,000
74,000
79,000
582,000
$3,853,000

$633,781
132,140
739,662
141,484
113,317
223,073
231,595
189,641
482,542
135,771
40,072
68,567
271,727
$3,403,372

$600,516
121,602
890,714
113,029
135,586
168,454
187,669
131,389
443,334
96,608
81,718
48,301
423,300
$3,442,219

$534,500
132,053
720,417
107,033
87,285
167,959
231,822
182,789
558,788
113,810
80,416
25,607
199,802
$3,142,281

$659,085
159,512
594,175
110,077
173,762
190,307
186,692
157,337
471,527
126,985
46,056
18,087
349,390
$3,242,992

$569,303
168,267
582,483
155,641
196,162
149,584
155,536
159,769
473,695
66,356
72,208
51,020
228,385
$3,028,409

57
58
59
60
61
62
63
64
65
66
67

CONSUMER ACCOUNTING
Meter Reading & Collection
Billing & Accounting
Contract Billing
Postage & Supplies
Credit Card Fees
Lock Box Service
Uncollectible Accounts
Office Equipment Expense
Distributed to Other Operations
GASB 68 & 75 Adjustment
TOTAL CONSUMER ACCOUNTING

$53,000
153,000
15,000
60,000
60,000
11,000
10,000
64,000
(16,000)
66,000
$476,000

$25,000
141,000
16,000
64,000
57,000
11,000
17,000
86,000
(16,000)
47,000
$448,000

$142,000
135,000
18,000
55,000
65,000
11,000
5,000
35,000
(15,000)
47,000
$498,000

18

$23,359
197,175
18,752
69,038
59,613
10,998
23,681
28,205
(16,454)
27,626
$441,993

$38,348
248,703
13,742
48,071
64,242
10,998
8,362
35,601
(17,814)
56,438
$506,690

$99,549
210,805
15,484
51,267
55,709
10,944
14,994
12,675
(15,104)
29,463
$485,786

$190,554
280,268
16,395
52,735
46,678
10,944
12,352
45,256
(19,008)
75,257
$711,431

$182,663
289,503
16,692
56,373
29,685
10,944
12,709
11,350
(17,161)
49,950
$642,708
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NOVATO POTABLE WATER OPERATING BUDGET DETAIL
Fiscal Year 22/23

Novato
Adopted
Budget
22/23

68
69
70
71
72
73

WATER CONSERVATION
Residential
Commercial
Public Outreach/Information
Large Landscape
GASB 68 & 75 Adjustment
TOTAL WATER CONSERVATION

$266,000
5,000
111,000
10,000
55,000
$447,000

Estimated
Actual
21/22
$279,000
4,000
146,000
13,000
23,000
$465,000

Adopted
Budget
21/22
$252,000
7,000
98,000
19,000
1,000
$377,000

Actual
20/21

Actual
19/20

Actual
18/19

Actual
17/18

Actual
16/17

$203,188
3,579
111,992
10,128
23,170
$352,057

$198,881
6,481
125,537
17,317
34,547
$382,764

$246,347
7,983
51,040
19,839
16,575
$341,784

$235,438
5,818
33,789
33,662
36,183
$344,890

$270,150
1,702
30,618
36,818
21,754
$361,042

GENERAL & ADMINISTRATION
74 Director's Expense
75 Legal Fees
76 Human Resources
77 Auditing Services
78 Consulting Services/Studies
79 General Office Salaries
80 Office Supplies
81 Employee Events
82 Other Administrative Expense
83 Election Cost
84 Dues & Subscriptions
85 Vehicle Expense
86 Meetings, Conf & Training
87 Telephone, Water, Gas & Electricity
88 Building & Grounds Maintenance
89 Office Equipment Expense
90 Insurance Premiums & Claims
91 Retiree Medical Benefits
92 (Gain)/Loss on Overhead Charges
93 G&A Distributed to Other Operations
94 G&A Applied to Construction Projects
95 GASB 68 & 75 Adjustment
96 TOTAL GENERAL & ADMINISTRATION
97 Depreciation Expense
98
TOTAL OPERATING EXPENSE
100

NET OPERATING INCOME/(LOSS)

$46,000
$45,000
$42,000
$41,450
$40,873
$36,815
$37,111
$34,384
31,000
37,000
21,000
28,892
16,569
20,853
20,173
28,043
197,000
184,000
51,000
93,557
52,870
96,677
62,348
31,451
25,000
20,000
20,000
16,008
19,651
22,731
19,706
16,220
324,000
357,000
351,000
115,503
142,010
304,645
223,041
51,567
1,254,000
1,313,000
1,158,000
1,271,279
1,157,428
1,083,904
1,441,496
1,492,719
36,000
16,000
42,000
31,434
33,783
31,761
33,753
35,048
12,000
4,000
12,000
1,186
9,369
10,664
10,123
9,726
56,000
9,000
15,000
8,508
6,281
7,289
12,528
13,960
20,000
0
250
0
18,915
0
2,077
98,000
125,000
97,000
106,192
83,386
79,986
59,362
59,046
8,000
8,000
8,000
8,112
8,112
8,112
8,634
9,325
156,000
125,000
194,000
79,640
111,593
107,583
149,670
186,436
58,000
47,000
52,000
48,474
46,251
38,758
40,595
45,355
32,000
73,000
60,000
97,509
77,130
58,884
75,130
62,856
128,000
123,000
120,000
112,374
143,224
109,014
97,003
95,465
195,000
192,000
163,000
145,870
109,939
99,040
92,292
87,319
221,000
210,000
224,000
209,174
186,221
197,855
174,528
164,969
159,000
153,000
(90,000)
(107,012)
(322,446)
905,403
(357,925)
(19,931)
(169,000)
(202,000)
(135,000)
(147,885)
(130,592)
(140,526)
(157,976)
(161,036)
(363,000)
(348,000)
(501,000)
(351,489)
(389,809)
(374,552)
(346,105)
(290,813)
465,000
390,000
390,000
1,547,510
1,578,730
140,290
306,927
328,170
$2,989,000 $2,881,000
$2,294,000 $3,356,536
$2,980,572
$2,864,101
$2,002,414
$2,282,356
$3,012,000 $2,918,000
$2,807,000 $2,857,337
$2,660,688
2,752,212
$2,730,867
$2,710,627
$20,351,000 $20,669,000 $19,975,000 $21,761,528 $20,730,643 $17,799,855 $18,063,210 $16,748,582
$1,934,000

$400,000

$770,000

19

$672,551

$281,805

$1,637,470

$1,956,595

$236,303
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NOVATO RECYCLED WATER

RW

BUDGET SUMMARY
Fiscal Year 22/23
Adopted
Budget
2022/23

Estimated
Actual
2021/22

Adopted
Budget
2021/22

OPERATING INCOME
Recycled Water Sales
Bimonthly Service Charge
Miscellaneous Service Charges
Total Operating Income

$1,746,000
123,000
15,000
$1,884,000

$1,647,000
116,000
15,000
$1,778,000

$1,554,000
116,000
$1,670,000

OPERATING EXPENDITURES
Purchased Water - NSD
Purchased Water - LGVSD
Pumping
Operations
Water Treatment
Transmission & Distribution
Consumer Accounting
General Administration
Depreciation
Total Operating Expenditures

$270,000
110,000
7,000
104,000
33,000
74,000
2,000
104,000
788,000
$1,492,000

$264,000
110,000
3,000
104,000
28,000
37,000
2,000
104,000
768,000
$1,420,000

$270,000
120,000
9,000
97,000
35,000
65,000
2,000
70,000
779,000
$1,447,000

$392,000

$358,000

$223,000

20

NON-OPERATING INCOME/(EXPENSE)
Interest Revenue
MCC Interest Payments
Transfers Out from Capital Expansion Fund
Deer Island SRF Loan Interest Expense
Distrib System SRF Loans Interest Exp
Total Non-Operating Income/(Expense)

$30,000
10,000
(590,000)
(30,000)
(201,000)
($781,000)

26,000
11,000
(36,000)
(215,000)
($214,000)

$70,000
11,000
(501,000)
(36,000)
(215,000)
($671,000)

21

NET INCOME/(LOSS)

($389,000)

$144,000

($448,000)

30

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
Connection Fees Transferred from (to) Novato
RW Central Area Expansion Grant
Marin Country Club Principal Repayment
Capital Improvement Projects
Transfers In from Capital Expansion Fund
Deer Island SRF Loan Principal Payments
Distrib System SRF Loan Principal Pmts
Total Other Sources/(Uses)

$788,000
890,000
39,000
(350,000)
350,000
(243,000)
(689,000)
$785,000

$768,000
743,000
147,000
38,000
(30,000)
0
(237,000)
(675,000)
$754,000

$779,000
890,000
0
38,000
(100,000)
0
(237,000)
(675,000)
$695,000

31

CASH INCREASE/(DECREASE)

$396,000

$898,000

$247,000

1
2
3
3

4
5
6
7
8
9
10
11
12
13
14

15
16
17
18
19

22
23
24
25
26
27
28
29

NET OPERATING INCOME (LOSS)

20
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NOVATO RECYCLED WATER
Fiscal Year 22/23 Five-Year Financial Forecast
Fiscal Year Ending June 30 >

Adopted
Budget
FY 22/23
96
$7.01
249

Forecast
FY 23/24
96
$7.36
224

Forecast
FY 24/25
96
$7.73
224

Forecast
FY 25/26
96
$8.12
224

Forecast
FY 26/27
96
$8.52
224

1
2
3

Active Services @ Fiscal Year End
Commodity Rate/1,000 Gal
Consumption (MG)

4
5
6
7

OPERATING REVENUE
Recycled Water Sales
$1,746,000 $1,650,000 $1,732,000 $1,819,000 $1,910,000
Bimonthly Service Charge
123,000
129,000
135,000
142,000
149,000
Water Loads & Turn on Charges
15,000
15,000
15,000
15,000
15,000
Total Operating Revenue $1,884,000 $1,794,000 $1,882,000 $1,976,000 $2,074,000

8
9
10
11
12

OPERATING EXPENSE
Purchased Water - NSD
$270,000
$278,000
$286,000
$295,000
$304,000
Purchased Water - LGVSD
110,000
110,000
110,000
110,000
110,000
Other Operating Expenses
324,000
334,000
344,000
354,000
365,000
Depreciation
788,000
788,000
788,000
788,000
788,000
Total Operating Expense $1,492,000 $1,510,000 $1,528,000 $1,547,000 $1,567,000

13
14
15
16
17

NON-OPERATING REVENUE/(EXPENSE)
Interest Revenue
$40,000
$40,000
$40,000
$40,000
$40,000
Interest Expense
(231,000) (213,000) (193,000) (190,000) (185,000)
Transfers Out from Capital Expansion Fun (590,000) (536,000) (571,000) (609,000) (648,000)
Other Revenue/(Expense)
Total Non-Op Revenue/(Expense) ($781,000) ($709,000) ($724,000) ($759,000) ($793,000)

18

NET INCOME/(LOSS) ($389,000) ($425,000) ($370,000) ($330,000) ($286,000)

19
20
21
22
23
24
25
26
27

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
$788,000
$788,000
$788,000
$788,000
$788,000
Loan Principal Repayment Received
39,000
39,000
39,000
39,000
39,000
Grants
Novato Potable FRC Fund Trsf
890,000
890,000
890,000
890,000
890,000
Capital Improvement Projects
(350,000) (200,000) (100,000) (100,000) (100,000)
Transfers In from Capital Expansion Fund
350,000
200,000
100,000
100,000
100,000
Deer Island TP Loan Principal
(243,000) (246,000) (249,000) (251,000) (253,000)
SRF Loan Principal - System Expansion
(689,000) (704,000) (721,000) (722,000) (725,000)
Other Sources/(Uses)
Total Other Sources/Uses $785,000 $767,000 $747,000 $744,000 $739,000

28
29
30
31

Cash Increase/(Decrease) $396,000

$342,000

$377,000

$414,000

$453,000

Ending Reserve Balance
$6,574,000 $6,916,000 $7,293,000 $7,707,000 $8,160,000
% Rate Increase¹
6.0%
5.0%
5.0%
5.0%
5.0%
1
Fiscal year 2023 Rate increase approved by the Board of Directors on June 28, 2022. FY 2024
through 2027 are projections for financial forecasting purposes only - not yet approved by the Board of Directors.
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WEST MARIN WATER

WM

BUDGET SUMMARY
Fiscal Year 22/23

1
2
3

4
5
6
7
8
9
10
11
12
13
14

15
16
17
18
19

OPERATING INCOME
Water Sales
Misc Service Charges
Total Operating Income
OPERATING EXPENDITURES
Source of Supply
Pumping
Operations
Water Treatment
Transmission & Distribution
Consumer Accounting
Water Conservation
General Administration
Depreciation Expense
Total Operating Expenditures

Adopted
Budget
2022/23

Estimated
Actual
2021/22

Adopted
Budget
2021/22

$1,069,000
8,000
$1,077,000

$1,022,000
7,000
$1,029,000

$1,005,000
7,000
$1,012,000

$27,000
73,000
83,000
258,000
163,000
28,000
15,000
103,000
230,000
$980,000

$34,000
72,000
70,000
224,000
176,000
28,000
24,000
86,000
201,000
$915,000

$28,000
76,000
79,000
165,000
168,000
26,000
4,000
64,000
269,000
$879,000

$97,000

$114,000

$133,000

NET OPERATING INCOME (LOSS)
NON-OPERATING REVENUE/(EXPENSE)
Tax Proceeds - PR-2 Tax Allocation
Miscellaneous Revenue
Interest Revenue
Loan Interest Expense
Total Non-Operating Income/(Expense)

$60,000
6,000
8,000
(42,000)
$32,000

$58,000
5,000
2,000
(20,000)
$45,000

$56,000
6,000
(30,000)
$32,000

$129,000

$159,000

$165,000

26

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
Connection Fees
Grant/Loan Proceeds
Capital Improvement Projects
Debt Principal Payments
Total Other Souces/(Uses)

$230,000
340,000
(647,000)
(123,000)
($200,000)

$201,000
39,000
884,000
(438,000)
(51,000)
$635,000

$269,000
550,000
(1,085,000)
(141,000)
($407,000)

27

CASH INCREASE/(DECREASE)

($71,000)

$794,000

($242,000)

20

21
22
23
24
25

NET INCOME/(LOSS)

22
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WEST MARIN WATER
Fiscal Year 22/23 Five-Year Financial Forecast
BASIC DATA
1
Active Meters
2
Avg Commodity Rate/1,000 Gal
3
Potable Consumption (MG)
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

OPERATING REVENUE
Commodity Charge
$815,000
Bimonthly Service Charge
254,000
Miscellaneous Service Charges
8,000
Total Operating Revenue $1,077,000
Operating Expenditures
Depreciation Expense
Total Operating Expense
NET OPERATING INCOME

Cash Increase/(Decrease)

28
29

Operating Reserve
System Expansion Reserve
Liability Contingency Reserve
ENDING CASH BALANCE

30

% Rate Increase¹

27

$750,000
230,000
$980,000
$97,000

Forecast
FY 23/24
790
$13.72
65.0

Forecast
FY 24/25
790
$14.54
65.0

Forecast
FY 25/26
791
$15.41
65.0

Forecast
FY 26/27
791
$15.88
65.0

$892,000
269,000
8,000
$1,169,000

$945,000
285,000
8,000
$1,238,000

$1,002,000
285,000
8,000
$1,295,000

$1,032,000
285,000
8,000
$1,325,000

$773,000
241,000
$1,014,000
$155,000

$796,000
253,000
$1,049,000
$189,000

$820,000
279,000
$1,099,000
$196,000

$845,000
287,000
$1,132,000
$193,000

NON-OPERATING REVENUE/(EXPENSE)
Interest Revenue
$8,000
Interest Expense
(42,000)
PR-2 County Tax Allocation
60,000
Miscellaneous
6,000
Total Non-Op Revenue/(Expense)
32,000
Net Income
$129,000
OTHER SOURCES/(USES)
Add Depreciation Expense
$230,000
Connection Fees
Capital Improvement Projects
(647,000)
Grant/Loan Proceeds
340,000
Loan from Novato Water Principal
(69,000)
Debt Principal Payments
(54,000)
Total Other Sources/(Uses) ($200,000)

25
26

Adopted
Budget
FY 22/23
789
$12.94
63.0

1

$7,000
(38,000)
61,000
6,000
36,000
$191,000

$6,000
(34,000)
62,000
6,000
40,000
$229,000

$5,000
(30,000)
63,000
6,000
44,000
$240,000

$4,000
(26,000)
64,000
6,000
48,000
$241,000

$241,000
23,000
(727,000)
100,000
(72,000)
(55,000)
($490,000)

$253,000
(1,560,000)
1,100,000
(74,000)
(57,000)
($338,000)

$279,000
23,000
(501,000)
(76,000)
(59,000)
($334,000)

$287,000
(647,000)
(78,000)
(61,000)
($499,000)

($71,000)

($299,000)

($109,000)

($94,000)

($258,000)

$250,000
585,000
99,000
$934,000

$258,000
278,000
99,000
$635,000

$265,000
162,000
99,000
$526,000

$273,000
60,000
99,000
$432,000

$174,000
$174,000

6.0%

6.0%

6.0%

6.0%

3.0%

Fiscal year 2023 Rate increase approved by the Board of Directors on June 28, 2022. FY 2024 through FY 2027

are projections for financial forecasting purposes only - not yet approved by the Board of Directors.

23

T:\AC\Budget\FY-2022.23\Budget Final FY 22.23\Budget Schedules Cons FY22.23.xlsx

OCEANA MARIN SEWER

OM

BUDGET SUMMARY
Fiscal Year 22/23
Adopted
Budget
2022/23

Estimated
Actual
2021/22

Adopted
Budget
2021/22

OPERATING INCOME
Monthly Sewer Service Charge
Misc Service Charges
Total Operating Income

$306,000
$306,000

$290,000
$290,000

$290,000
$290,000

OPERATING EXPENDITURES
Sewage Collection
Sewage Treatment
Sewage Disposal
Consumer Accounting
General Administration
Depreciation Expense
Total Operating Expenditures

$105,000
45,000
45,000
2,000
26,000
47,000
$270,000

$102,000
35,000
55,000
2,000
31,000
47,000
$272,000

$94,000
54,000
47,000
2,000
12,000
49,000
$258,000

$36,000

$18,000

$32,000

$63,000
4,000
(1,000)
$66,000

$62,000
6,000
(1,000)
$67,000

$60,000
4,000
(3,000)
(1,000)
$60,000

$102,000

$85,000

$92,000

21

OTHER SOURCES/(USES) OF FUNDS
Add Depreciation Expense
Connection Fees
Grant/Loan Proceeds
Capital Improvement Projects
Total Other Souces/(Uses)

$47,000
30,000
960,000
(1,375,000)
($338,000)

$47,000
(42,000)
$5,000

22

CASH INCREASE/(DECREASE)

($236,000)

$90,000

1
2
3

4
5
6
7
8
9
10
11

12
13
14
15
16

NET OPERATING INCOME (LOSS)
NON-OPERATING REVENUE/(EXPENSE)
OM-1/OM-3 Tax Allocation
Interest Revenue
Interest Expense
Miscellaneous Expense
Total Non-Op Income/(Expense)
NET INCOME/(LOSS)

17
18
19
20

24

$49,000
1,450,000
($1,590,000)
($91,000)
$1,000
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OCEANA MARIN SEWER
Fiscal Year 22/23 Five-Year Financial Forecast
Adopted

1
2

Number of Connections
Monthly Service Charge

Budget
FY 22/23
236
$108.00

Forecast
FY 23/24
236
$113.00

Forecast
FY 24/25
237
$119.00

Forecast
FY 25/26
237
$125.00

Forecast
FY 26/27
237
$131.00

OPERATING REVENUE
Monthly Service Charge
4
Total Operating Revenue

$306,000
$306,000

$320,000
$320,000

$338,000
$338,000

$356,000
$356,000

$373,000
$373,000

OPERATING EXPENSE
5
Operating Expenditures
6
Depreciation Expense
7
Total Operating Expense

$223,000
47,000
$270,000

$229,000
70,000
$299,000

$235,000
79,000
$314,000

$242,000
87,000
$329,000

$249,000
92,000
$341,000

$36,000

$21,000

$24,000

$27,000

$32,000

$3,000
(16,000)
64,000
(1,000)
$50,000

$1,000
(14,000)
65,000
(1,000)
$51,000

$6,000
(25,000)
66,000
(1,000)
$46,000

$4,000
(23,000)
67,000
(1,000)
$47,000

3

8
9
10
11
12
13
14

NET OPERATING INCOME

NON-OPERATING REVENUE/(EXPENSE)
Interest Revenue
$4,000
Interest Expense
OM-1/OM-3 Tax Allocation
63,000
Miscellaneous Expense
(1,000)
Total Non-Op Revenue/(Expense)
$66,000
$102,000

$71,000

$75,000

$73,000

$79,000

20

Net Income
OTHER SOURCES/(USES)
Add Depreciation Expense
Connection Fees
Capital Improvement Projects
Grant/Loan Proceeds
Debt Principal Payments
Total Other Sources/(Uses)

$47,000
30,000
(1,375,000)
960,000
($338,000)

$70,000
(565,000)
305,000
(43,000)
($233,000)

$79,000
30,000
(452,000)
800,000
(45,000)
$412,000

$87,000
(282,000)
(81,000)
($276,000)

$92,000
(312,000)
(86,000)
($306,000)

21

Cash Increase/(Decrease)

($236,000)

($162,000)

$487,000

($203,000)

($227,000)

$297,000

$135,000

$622,000

$419,000

$192,000

15
16
17
18
19

22
23

ENDING CASH BALANCE
% Rate Increase¹
1

5.0%

5.0%

5.0%

5.0%

5.0%

Fiscal year 2023 Rate increase approved by the Board of Directors on June 28, 2022. FY 2024 through FY 2027

are projections for financial forecasting purposes only - not yet approved by the Board of Directors.

25

T:\AC\Budget\FY-2022.23\Budget Final FY 22.23\Budget Schedules Cons FY22.23.xlsx

CAPITAL IMPROVEMENT PROJECTS
FY23
1.

1.7189.00

1

Replace 12" Pipe S. Novato Blvd (785LF)

$50,000

1.7183.xx

2

Replace Plastic Thin Walled Pipe < 4-inch

$150,000

1.7195.00

3

Novato Blvd Widening - Diablo to Grant (4100LF)

$1,000,000

Subtotal

$1,200,000

1.7206.00

b. Main/Pipeline Additions
1 San Mateo Tank 24" Transmission Main
2 Loop Los Robles Rd and Posada Del Sol (230LF)
3 Loop Zone Mall Area Near Nave Ct/ S. Novato
Subtotal

1.7123.xx

c. Polybutylene (PB) Service Line Replacements
1 Replace PB in Sync w/City Paving (30 Services)
2 Other PB Replacements (40 Services)

1.8737.xx

d. Relocations to Sync w/City & County CIP
1 Other Relocations

1.7139.xx

1.7118.02

FY23 & FY24 Project Description

PIPELINE REPLACEMENTS/ADDITIONS
a. Main/Pipeline Replacements

1.7150.00

FY24

$1,850,000

$20,000
$275,000
$295,000

Subtotal

$60,000
$80,000
$140,000

Subtotal

$25,000
$25,000

Subtotal

$12,000
$12,000

TOTAL PIPELINE REPLACEMENTS/ADDITIONS

$1,672,000

e. Aqueduct Replacements & Enhancements
1 MSN B2-Utility Agreement Costs

Replace 60 year old pipe near or at its end of useful life/in conjunction with City
paving
$150,000 Ongoing systematic replacement of all plastic thin walled pipe < 4-inch.
Replaces 60 year old cast iron pipe and replaces 50+ old ACP with 12" PVC;
1,500,000
Joint project with City and Novato Sanitary District

$200,000

$332,000 Grant Project combined with Crest Pump Station
$125,000 Master Plan Project 1b-11, Correlated with item No. 1b. 6 below (2025)
- Master Plan Project 1b-09, Correlated with item No. 1b. 6 below (2030)
$457,000
- Ongoing sys replacement of PB services in advance of City paving projects
$70,000 Relocate facilities for yet to be identified City/County Projects
$70,000
- Finalize pipeline easements and agreements
$2,377,000
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CAPITAL IMPROVEMENT PROJECTS
FY23
2.
1.7007.16
1.7090.04
1.6313.20
1.6302.21
1.7136.00

1.6501.44

a.
b.
c.
d.
e.
f.

DCDA Repair/Replace-FY23 (~8/yr)
Anode Installations-FY23 (150/yr)
Pressure Reducing Station - Harbor Drive
Rehab Black Point Pressure Regulating Station
Facilities Security Enhancements
Other System Improvements

BUILDING, YARD, STP IMPROVEMENTS
a. Administration Building
1 NMWD Headquarters Upgrade (Note 1)

1.6610.xx

Master Plan Project 2-03
Upgrades and improvements to valves and vaults
Upgrades and improvements to valves and vaults

Subtotal

-

$75,000 Re-confirm previous site program study and phase projects as required
$75,000

c. Stafford Treatment Plant
1 Replace Sludge Line to Center Road (4"@ 4,400')
2 Other Treatment Plant Improvements
Efficiency Improvements

1.6610.23

4

Water Supply Enhancement - STP Modifications

$25,000
$50,000

$100,000 Miscellaneous plant improvements, include roll up door

Improvement of sludge treatment process as suggested in the Efficiency Study
and HSPS
- Based on outcome of Local Water Supply Enhancement Study

$50,000
Subtotal

1.6610.24

Master Plan Project 2-01

$2,350,000 50-year-old building requires significant upgrading; Phases 1 - 2 shown
$2,350,000

3

1.6600.96

$100,000
$10,000
$25,000
$175,000
$310,000

$12,650,000
$12,650,000

1.6600.97

1.6600.69

$100,000
$10,000
$25,000
$200,000
$335,000

Subtotal

b. Yard Upgrade
1 Program Assessment for Site Improvements

1.6610.22

FY23 & FY24 Project Description

SYSTEM IMPROVEMENTS

TOTAL SYSTEM IMPROVEMENTS

3.

FY24

d. Stafford Dam / Watershed
1 Dam Concrete Repair (Apron)
2 Leveroni Creek Embankment Repair (Note 2)
3 Water Supply Enhancements - Dam

-

$50,000
$175,000

Subtotal

$50,000
$50,000

TOTAL BUILDING, YARD, STP IMPROVEMENTS

$12,875,000

$100,000

$150,000 Ongoing patch repairs as needed until full replacement FY27
$175,000 Repair/stabilize culvert embankment under access road to STP/IVGC
- Based on outcome of Local Water Supply Enhancement Study
$325,000
$2,850,000
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CAPITAL IMPROVEMENT PROJECTS
FY23
4.

1.6207.20

a. Clear Tank Sites
1 Woodland Heights (120,000 gal, 1974)
2 Old Ranch Rd Tank (removal post install Tank No. 2)
Subtotal

Subtotal

1.6112.26

c. Pump Station Rehabilitation and Replacement
1 Crest PS
2 Lynwood PS Upgrade

1.7170.00

d. Hydropneumatic Systems
1 Hydropneumatic Upgrades, Phase 1

- Master Plan Project 4-03
$17,000
$1,000,000 Master Plan Project 4-04
$1,017,000

Subtotal

Subtotal

$50,000
$50,000

$250,000 Specific project to be confirmed by Hydraulic Pneumatic Study
$250,000

Subtotal

$75,000
$75,000

TOTAL NOVATO SERVICE AREA

5.7162,xx

$200,000
$170,000
$1,000,000
$1,370,000

$100,000 Consider for future Recycled Water Opportunities
$100,000

- See 1.b.1 San Mateo Tank 24" Main
$200,000 Upgrades tied to Study
$200,000

TOTAL STORAGE TANKS/PUMP STATIONS

5.

$100,000
$100,000

$10,000
$40,000
50,000

e. 1 Other Tank & PS Improvements

5.7162.04

FY23 & FY24 Project Description

STORAGE TANKS/PUMP STATIONS

b. Tank Rehabilitation
1.6216.20
1 Fire Flow Backfeed Valve Nunes Tank
2 Recoating of Other Tanks (Garner in FY23)
1.6213.24&1.6214.20
3 Lynwood Seismic Upgrade/Coating

1.6141.00

FY24

RECYCLED WATER
a. Replace CI in Atherton Avenue (1320LF)
b. Other Recycled Water Expenditures
c. Reservoir Hill Tank Leak Repair
TOTAL RECYCLED WATER PROJECTS

$1,645,000
$16,527,000

$75,000 Master Plan Project 4-07. Includes SS discharge, tank cleaning system, etc
$75,000
$1,642,000
$7,179,000

$350,000
$350,000

- Evaluate 1950's era cast iron pipe re-purposed for RW, potential slip lining
$100,000 Retrofit existing potable irrigation customers to RW
$100,000 Small leak detected in FY22; needs repair
$200,000
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CAPITAL IMPROVEMENT PROJECTS
FY23
6.
2.6609.20
2.8829.xx
2-7185-00

2.8912.00

2.7192.xx
2.7203.00

FY23 & FY24 Project Description

WEST MARIN WATER SYSTEM
a.
b.
c.
d.
e.
f.
g.
h.

New Gallagher Well #2
PB Replace in Sync w/ County Paving
Gallagher Ranch Streambank Stabilization
PRE Tank #1 & #2 Replacement
Lagunitas Creek Bridge Pipe Replacement (Caltrans)
Miscellaneous Water System Improvements
PRE Replace 2-inch Galvanized Pipe
Raise Valves for HWY 1 Paving
TOTAL WEST MARIN WATER SYSTEM PROJECTS

7.

FY24

$380,000
$5,000
$52,000
$150,000
$45,000
$15,000
$647,000

$52,000
$5,000
$620,000
$50,000
$727,000

OCEANA MARIN SEWER SYSTEM

8.8672.28

a. Infiltration Repair (Manhole Relining)

8.7173.00

b. OM Treatment Pond Rehab-404 Grant-FEMA

8.7173.01

c. OM Treatment Pond Rehab-Grant Management
d. North St. Lift Station Bypass

8.7208.00

e. Sewer Force Main Improvements
TOTAL OCEANA MARIN SEWER SYSTEM PROJECTS

West Marin Master Plan Project 3-02
West Marin Master Plan Project 1c-01 For 25 replacements
Monitoring costs over 5 years.
West Marin Master Plan Project 4-04 & 4-05
Relocate/replace 8-inch water main across Lagunitas Creek Bridge
West Marin Master Plan Project 4-12
Replacement of aging galvanized pipe
Relocation of water facilities in conjunction with Caltrans Paving

Ongoing work to identify and repair collection pipelines to prevent rainwater from
leaking into the system
Hazard mitigation project to armor the existing earthen treatment pond berms to
$205,000
minimize storm erosion and damage due to earthquakes

$40,000

$40,000

$1,200,000
$10,000
-

$10,000
$310,000

$125,000

-

$1,375,000

$565,000
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Adding isolation valves or other appurtenances in the 3,000+ LF FM to allow for
repairs in the system. Commence Design and wait for funding

CAPITAL IMPROVEMENT PROJECTS

SUMMARY - GROSS PROJECT OUTLAY
Novato Water
Recycled Water
West Marin Water
Oceana Marin Sewer
GROSS PROJECT OUTLAY

FY23

FY24

$16,527,000
$350,000
$647,000
$1,375,000
$18,899,000

$7,179,000
$200,000
$727,000
$565,000
$8,671,000

LESS FUNDED BY LOANS/GRANTS/OTHER
a. Office/Yard Building Refurbish (Note 1)
b. Crest PS/San Mateo Tank Pipeline Grant
c. RW Capital Replacement Expansion Fund
d. WM Novato Water Loan to WM (Note 3)
e. OM Novato Water Loan to WM (Note 4)
f. WM CA DWR Drought Relief Grant
g. WM Lagunitas Ck Bridge Pipeline Grant
h. OM Treatment Pond Rehab Grant (Note 5)

($12,650,000) ($2,350,000)
($249,000)
($350,000)
($200,000)
($150,000)
($350,000)
($500,000)
($340,000)
($100,000)
($460,000)
($305,000)
TOTAL LOAN/GRANT FUNDS ($14,450,000) ($3,554,000)

SUMMARY - NET PROJECT OUTLAY
Novato Capital Improvement Net Project Outlay
Recycled Water
West Marin Water
Oceana Marin Sewer
NET PROJECT OUTLAY
Total Number of District Projects

$3,877,000
$0
$157,000
$415,000
$4,449,000

$4,580,000
$0
$277,000
$260,000
$5,117,000

38

Novato 5-Year Average of Internally Funded Projects FY23-FY27

$4,120,000

RW 5-Year Average of Internally Funded Projects FY23-FY27

$60,000

West Marin 5-Year Average of Internally Funded Projects FY23-FY27

$280,000

Oceana Marin 5-Year Average of Internally Funded Projects FY23-FY27

$260,000
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FY23 & FY24 Project Description

CAPITAL IMPROVEMENT PROJECTS
FY23

FY24

NOVATO POTABLE WATER DEBT SERVICE
a.
b.
c.
d.

STP SRF Loan
AEEP Bank Loan
Advanced Meter Info Retrofit Loan
Admin Building Renovation Loan (Note 1)

$1,044,000
$482,000
$376,000
$1,348,000
$3,250,000

$1,044,000
$482,000
$376,000
$1,348,000
$3,250,000

$273,000
$282,000
$332,000
$276,000
$1,163,000

$273,000
$282,000
$332,000
$276,000
$1,163,000

$94,000
$71,000
$165,000

$94,000
$71,000
$165,000

$0

$59,000
$59,000

TOTAL DEBT SERVICE

$4,578,000

$4,637,000

NET PROJECT OUTLAY & DEBT SERVICE

$9,027,000

$9,754,000

NOVATO RECYCLED WATER DEBT SERVICE
e. Deer Island Facility SRF Loan
f. RW North Expansion SRF Loan
g. RW South Expansion SRF Loan
h. RW Central Exp SRF Loan (Net of MCC)
WEST MARIN WATER DEBT SERVICE
i. WM Novato Loan Payback
j. TP Solids Handling Bank Loan
OCEANA MARIN SEWER DEBT SERVICE
k. OM Novato Loan Payback
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FY23 & FY24 Project Description

CAPITAL IMPROVEMENT PROJECTS

STUDIES & SPECIAL PROJECTS
a. Novato Water Rate Study
b. Novato Water Master Plan Update (Note 6)
c. Novato Connection Fee Study
d. Compensation Survey & Review
e. Lynwood /San Marin Zone 2 Modification Evaluation
f. Stafford Lake Sediment Survey (every 10 yrs.)
g. Cathodic Protection Master Plan (Note 7)
h. Drought Contingency Plan - NBWRA
i. West Marin Connection Fee Study
j. West Marin Water Master Plan (every 10 years)
k. Coast Guard Housing-PRTP Study
l. Stafford Dam Master Plan
m. Tank & Pipeline Easement
n. Pipeline Condition Assessment (Note 8)
Total studies undertaken by the District

FY23

FY24

$175,000
$20,000
$15,000
$30,000
$9,000
$10,000
$25,000
$25,000
$50,000
$359,000

$60,000
-

FY23 & FY24 Project Description

$60,000
$40,000
$65,000
$25,000
$250,000

Note 1 - $16.3M NMWD Headquarters Upgrade is funded by a 20 year 3.11% interest Bank Loan.
Note 2 - Project developed as part of October 2017 Feasibility Assessment prepared by Prunuske Chatham, Inc.
Note 3 - Loan from Novato Water - As included in the 2021 WM Water rate study - to be paid back with interest. Loan to occur in FY22 & FY23.
Note 4 - Loan from Novato Water - As included in the five-year financial forecast.
Note 5 - Project to be funded 60% by grants. Eligible project costs are budgeted at $1.5M (60%=$914K). Also includes loans for capital projects of $250K in FY23.
Note 6 - Novato Master Plan Update will be enhanced to include hydraulics, vulnerabilities (seismic, flooding, etc.), Frosty Lane pit, San Marin pit and NMA
Note 7 - Cathodic Protection Master Plan to Include an inventory and assessment of critical pipelines, casings, and highway crossings.
Note 8 - Perform pipeline condition assessment including large diameter pipelines to prioritize master plan designated improvements. Incl pipelines in narrow R/W and creek crossings.
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EQUIPMENT EXPENDITURES
Fiscal Year 22/23 Budget
Approved Description
1 OPERATIONS/MAINTENANCE
12107.01.00
a.
Meter Maintenance Program
12105.01.00
b.
Total Organic Carbon (TOC) Analyzer

12106.01.00

$150,000 Testing Bench for Meters up to 2"
$42,000
$192,000

2 Engineering & Construction
a.
GPS Unit (Surveying)

$40,000 Field GPS unit for locating new and exist. pipes, valves, etc.
$40,000

3 VEHICLE & ROLLING EQUIPMENT EXPENDITURES
a.
STP Forklift 5,000 lbs
12104.01.00
b.
100 KW Portable Generator
12104.01.00
c.
Leased Vehicles
12108.01.00

Total

$60,000
$60,000
$205,000 Replace 6 Vehicles #515, 516, 518, 520, 521 & 522
$325,000
$557,000

Adopted Estimated Proposed
Budget
Budget
Actual
2021/22
2022/23
RECAP 2021/22
Equipment $160,000 $80,000 $232,000
Rolling Stock $135,000 $278,000 $325,000
$295,000 $358,000 $557,000
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Sm art' meters

prolifer ate

DROUGHT
Bay Area water utilities, customers warm to wireless tracking

$tturin $nùrynrbsfi t $nturnl
By Paul Rogers
Bay Area News Group

In the coming months and years as California struggles with worsening
including those in Marin
millions of Bay Area residents
called "smart" water meter.

-

droughts,
getting
a socould be

the clunky brass devices that sit in underground boxes near the
Water meters
have been
sidewalks outside most homes and businesses, measuring water use
around since the 1820s. But in many areas, utilities only send out water bills every two
months, or maybe once a month.
That means unless residents go out, lift the heavy concrete lid and dutifully write down
the numbers on their analog water meters, most people don't know until weeks have
gone by that they have a major leak from iruigation systems, old pipes or toilets, wasting
thousands of gallons of water and running up their bill.
Smart meters instead send wireless signals in real time so residents and utilities can
better track water use hourly, daily or weekly, making it easier to hit conservation
targets and detect leaks.

"'We are trying to get our customers over the ignoranceis- bliss mentality to the
knowledge- is-power mentality," said Nelsy Rodriguez, a spokeswoman for the East
Bay Municipal Utilify District, which provides water to 1.4 million people in Alameda
and Contra Costa counties.

The Marin Municipal Water District is considering plans to replace its 58,000 analog
meters over three years at a cost ranging from $20 million to $25 million.
The North Marin Water District, which serves more than 60,000 residents in the greater
Novato area and parts of West Marin, has already replaced its 20,500 analog meters

t

with wireless alternatives as part of a $5.5 million project. District staff and board
members say the meters have been integral in helping customers meet their water
conseryation targets over the last two years.

Smart meters are expensive to install. The technology changes every year. Some
utilities have been reluctant to take the plunge.

As California's latest drought stretches into its third year, water supplies continue to
tighten and state conservation rules increase, so a growing number of water agencies
are deciding to upgrade.

METERS

San Jose Water Co. meter reader Jonny Som works along Los Suenos Avenue in San Jose on Wednesday.
The company has received approval by state regulators to install wireless water meters throughout its

service area.

PHOTOS BY ARIC CRABB

-

BAY AREA NEWS GROUP
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A residential water meter on Som's route. The $l0Omillion wireless conversion project will add about $5a
month to the average water bill.

In the Bay Area, San Francisco installed smart water meters in 2014 during the last
drought.
This month, the San Jose Water Co., a private company that provides water to I million
people in San Jose, Cupertino, Campbell, Los Gatos, Monte Sereno and Saratoga,
received final approval from the California Public Utilities Commission to install smart
meter technology on the 230,000 water meters at homes and businesses in its service
area.

Work on the $100 million project will begin in two years and will finish in2026, with
the average water bill going up about $5 a month to pay for it, company officials say.
The company ran a pilot project in San Jose's Willow Glen neighborhood and found
homes with the technology cut water useTo/o on average, and the duration of leaks fell
38%.

went well," said Liann Walborsky, a San Jose Water Co. spokeswoman. "The
customers who were in the pilot really enjoyed that they were able to see their water
usage, and we saw results in conseryation."

"It

To the east, the Alameda County Water District, which serves Fremont, Union City and
Newark, is spending $41 million to upgrade its 86,500 meters by 2025.It already has
finished 77,500, said spokeswoman Sharene Gonzales.

And the East Bay Municipal Utility District has installed smarl meter technology at
about 19,000 homes and businesses. The district's board is scheduled to decide in
September whether to expand the program.

3

"Just about every utility I know has a full smart meter system, or is investigating it, or
is in the process of deploying it," said Dave Wallenstein, an associate engineer with
East Bay MUD.
The technology is not without controversy. When Pacif,rc Gas & Electric Co. installed
smart gas and electricity meters across Northem California a decade ago, a small but
vocal group of protesters fought the idea. They raised conceffts about privacy and
potential health risks.

In 2011, the California Council on Science and Technology, which

advises state
government on technology issues, concluded the radio frequency emissions from smart
meters were well within federal safety standards for cellphones and microwave ovens.

Still, most agencies, including PG& E, allow customers to opt out. Walborsky said the
San Jose Water Co. will do that when specific plans are finished in the next two years
and installation begins.
For people who already track their electricity use closely or watch their gas mileage in
real time while driving, a smart water meter is another tool, say some experts. Most
systems, like San Francisco's, allow people to log on to a website and track their water
use. Some have smartphone apps. Some send text messages when there are big spikes
in water use.

"l remember

a project I was working on in Coachella Valley where somebody had a
really high-water bi11," said Lon House, a veteran energy and water consultant who
works in Arizona and California. "They got irate. The water company said, 'You used
a lot of water in this particular week.' They said, 'Oh yeah, we went on a trip and left
the hose running."' On privacy, as part of its approval from the state PUC, the San Jose
Water Co. and its contractors are required to comply with the California Consumer
Privacy Act and not transmit specific information, such as customer names or bill

payment status, over the wireless network.
Some East Coast utilities have installed smaft meters to cut down on labor costs. With
wireless signals sent from meters directly, they no longer need employees to read the
meters.

Some water experts say that as climate change continues to heat up the already arid
West, nearly every city will have smart water meters, which also can detect large leaks
in distribution pipes and, in some cases, more easily locate people who are watering
lawns over the limited number of days in droughts.

4

can either say, oYou can never water y our grass again,' or you
can say, 'Here's how much water you can use, you decide when you use it and how you
use it,"'House said. "It's a two-edged sword. It can be a bludgeon from the government,
or it can be enabling for customers. But given what Califomia is facing, they have to do

"In a drought, a utility

this."

San Jose Water Co. employee Jonny Som checks a meter Wednesday on Los Suenos Avenue in San Jose.
The company plans to install smart water meters at 230,000homes and businesses.

ARIC CRABB

-

BAY AREA NEWS GROUP
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Progress iffy on stateos \ryater use despite arid era
DROUGHT
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By Hayley Smith
Los Angeles Times

The governor of California stood in a pafch of dry brown grass as he made his
proclamation: "'We're in a new era. The idea of your nice little green grass getting lots
that's going to be a thing of the past," he said. "W'e're in
of water every day
drought, and that demands unprecedented action."

-

But it wasn't Gavin Newsom speaking
Brown, and the year was 2015.

-

a

historic

it was the state's previous governor, Jerryt

Seven years later, California is once again facing urgent calls for cutbacks as heat
waves, record dryness and climate change converge to create critically short supplies.
But what has California learned since then? Is the Golden State really ready to do this
again?

Yes and no, experts say. While some of the promises made during the previous drought
have been advanced
including greater investments in water capture and recycling
What's more, a
is
slipping.
or upheld, progress has been slow-going and conservation
rash of well-drilling is still threatening the state's groundwater supply, and fish and
forests are continuing to suffer as the region grows drier.

-

-

some ways, the way we use water is pretty much like gambling," said Felicia
Marcus, a fellow at Stanford lJniversity's Water in the West program. "'We're going to
have to learn how to hold back in normal times to see us through the longer dry times
under climate change."
and more frequent dry times

"In

-

-

A look

at where we stand today:

Conservation

In2016, when then-Gov. Brown lifted the last statewide drought emergency, he also
issued an executive order vowing to make water conservation a "way of life" in
California.

I

The state largely responded to the call, maintaining daily per capita water use of around
90 gallons for the next several years, according to state data. But Californians have been
slipping, and used about l80á more water inApril compared to the same month in2020,
the year the current drought began.

Still, some experts said the big picture remains promising.
"We always backslide after a drought, but we backslide to a level which isn't as high
as it was before the drought, and that's how we make progress in conservation," said
Jeffrey Mount, a senior fellow at the Public Policy Institute of California.
Indeed, many Californians have made lasting changes that have helped keep overall
usage down, including upgrading appliances for higher efficiency and generally being
more conscious of their consumption. A growing number of residents have also taken
advantage of programs to help convert grass lawns into drought-tolerant landscaping.
What's more, the last drought prompted a flurry of legislation that led to more stringent
requirements for regional water suppliers, Mount said. Assembly Bill 1668 and Senate
Bill 606, passed in 2018, required state agencies to establish long-term efficiency
standards and to standardize their water shortage contingency plans.

"Droughts are really important because they push policy," Mount said. "Having two
major droughts within 10 years is pretty grim, but it's pushing things along;'
That doesn't mean there's no room for improvement, however. In fact, a recent study
from the Pacifîc Institute found that California could still reduce urban water use by as
much as SVothrough a host of existing technologies and improved efficiency measures.
The Pacific Institute's co-founder, Peter Gleick, decried the state's recent backsliding
and criticized authorities for not acting sooner.

"State officials have not rung the alarm bells the way they need to to help the public
understand, first of all, that it really is a crisis, and second of all, that there are things
they can do and should do," he said.

Groundwater
Perhaps the greatest advancement borne of the last drought was the Sustainable
Groundwater Management Act of 2014, a historic law intended to address overpumping and help regulate the state's supplies.

2

During dry periods, many Californians
agricultural users in particul rely heavily
on groundwater, especially when faced with cutbacks in deliveries from the state. But
experts say the over drafting of wells not only saps groundwater, it also contributes to
land subsidence.
Jay Lund, co-director of the Center for Watershed Sciences at UC Davis, said California

it

comes to implementing regulations and better
managing groundwater, but the state is still a long way from achieving sustainability.

has made some progress when

"You have to find ways during the non-drought years to repay that extra water that you
pumped out of the ground, and that's a big change, and I don't know that everybody
understands that yet," Lund said.
Part of the problem is that the SGMA laid out a timeline for implementation that
spanned more than two decades, leading to a frenzy of well drilling even against the
setting of two back-to-back droughts. Now, thousands of household wells in the Central
Valley and other areas are at risk of going dry, and policymakers have acknowledged
the legislation contained flaws.

In an effort to slow some of that drilling, Newsom this year signed an executive order
requiring local groundwater agencies to veriff that new wells are in accordance with
sustainability plans. Also, proposed legislation, AB 2201, seeks to make that change
permanent.

But in the meantime, some California communities are already losing water, while
others are dealing with contaminated supplies.
Marcus, who also served as chair of the state water board during the last drought,
remained o ptimistic about SGMA, particularly since the state is using its authority to
"call balls and strikes" on inadequate local management plans, she said.
so the jury's out on whether it will work in the long
does work, it's going to be more sustainable and more

"It's more of an iterative process,

rurì.," Marcus said, but "if it
durable than another way of doing it. What we were going for in SGMA was long-term
not immediate drought fix."
sustainability

-

Capture and reuse
There have been other promises, too. In 2018, L.A. County voters approved Measure
W, â massive tax aimed partially at capturing more stormwater before it reaches the
ocean.

3

Earlier this year, a Times review found that the county had disbursed only a fraction of
the funds for the project, and that construction is lagging despite the urgent need to
boost supplies of water. Though the project could eventually capture as much as 98
billion gallons of water annually, it might take as long as 50 years to build out the
system, officials said.

Bruce Reznik, w hose group Los Angeles Waterkeeper pushed to get the measure
passed, credited the county for getting the massive project off the ground, but said he'd
like to see more investments in smaller-scale residential level projects in addition to the
big-ticket items.

"The reality is we've made really big strides, but we are still largely dependent on
imported water, which is drying up," Reznik said. "That isn't a lot of water security."'
There are several other projects in the works to help boost the area's supply, he said,
including a major initiative from the Los Angeles Department of Water and Power
called Operation Next, which aims to recycle as much as l00Yo of purified wastewater
from the Hyperion Water Reclamation Plant by 2035.

DWP spokeswoman Ellen Cheng said it's one of many such projects in development,
including a groundwater replenishment project in the San Fernando Valley that, when
completed, will recycle 100% of available wastewater supply from the Donald C.
Tillman Water Reclamation Plant and ultimately produce drinking water for more than
200,000 Angelenos.

"The key point is that LADWP continues to make significant investments in several
which includes local
programs to further diversify the city's water supply portfolio
groundwa-ter, recycled water, stormwater capture, water conservation and water-use
efficiency," Cheng said.
The agency is also developing projects to collect rainwater and runoff from East San
Fernando Valley parks, as well as a direct potable reuse project near Griffith Park that
will treat wastewater to drinking water standards, Cheng said.
Statewide, officials with the Department of Water Resources are continuing to fund
advanced water infrastructure and resilience projects at local agencies to help "
droughtproof " the state, officials said. At the same time, the California Coastal
Commission recently rejected plans for a desalination plant in Orange County.

When asked to grade the region's readiness for the current drought, Reznik offered a
C-minus, but when asked to grade its efforts to get more water, he said it was "more in
and sooner,"
the B+ range." "W'e're in the right direction, it's just we could use more

-

he said.
4

Environment
While the last drought shined a light on issues facing millions of residents, some of its
most devastating impacts were felt in the state's 'forests and rivers. Experts say
vulnerable fish species, particularly salmon, have been pushed to the brink of extinction
due to warmer waters and shrinking stream flows.
The problem was "absolutely exacerbated during the last drought," said John McManus,
president of the Golden State Salmon Association.

"A big heavy flush of water in the spring basically doesn't happen during the drought,
and the ability to maintain cold water on the eggs of the fish that are incubating in the
fall is compromised and often gets too watm," he explained.

Though California is continuing to lose huge volumes of naturally spawned salmon as
the state gets hotter and drier, officials have taken some actions to help mitigate the
problem, Mc-Manus said, including managing strategic releases of cold water from
reservoirs and trucking salmon to areas where they have a better chance of survival,
though the concept is not without controversy.

"They're reaching into their bag of tricks and saying, 'Where else can we park some of
these adult fish where they can spawn naturally and there'll be cold enough water to
keep eggs aliye?"'McManus said. Though winter-run salmon, in parlicular, remain
endangered, there are many stakeholders within the state thaf are "quite worried about
seeing an extinction on their watch," he added.

But while salmon may benefit from some of these solutions, California's forests are
facing aharder road. During the last drought, an estimated 102 million trees that depend
on soil moisture died, according to a 2018 report that Lund co-authored. The tree
mortality has dangerous implications for wildfires, erosion and public safety.
"For the forests, we're kind of stuck," he said, adding that it would take "many millions
of acre-feet" of water to turn things around. "There are some of these environmental
impacts that we just have to adapt to
that we're not going to be able to push back the
clock on
and that's true for forests," he said. That may not be all bad, however, since
many of the state's forests have become overgrown during the last century due to
wildfire suppression, he said.

But as with groundwater and green lawns, it does mean residents of the Golden State
should get used to the idea of a Californiathat looks considerably different.

5

'oWe have to

find away to prepare ourselves for the aridiflrcation, essentially, of much

of California's natural landscape," Lund said. Distributed by Tribune News Service

Gov. Jerry Brown talks about the drought and water restrictions in 20l5following a meeting with San Diego
County officials to discuss continued conservation efforts.
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statewide drought emergency in 2016.
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Inflation biting into new projects
II\F'RASTRUCTURE
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By David A. Lieb and Michael Casey
The Associated Press

The price of a foot of water pipe in Tucson, Arizona: up l9%o. The cost of a ton of
asphalt in a small Massachusetts town: up 37%o. The estimate to build a new airport
terminal in Des Moines, Iowa: 69%higher, with a several year delay.

Inflation is taking a toll on infrastructure projects across the U.S., driving up costs so
much that state and local officials are postponing projects, scaling back others and
reprioritizing their needs.
The price hikes akeady are diminishing the value of a $1 trillion infrastructure plan
President Joe Biden signed into law just seven months ago. That law had included,
among other things, a roughly 25o/o increase in regular highway program funding for
states.

"Those dollars are essentially evaporating," said Jim Tymon, executive director of the
American Association of State Highway and Transportation Officials. "The cost of
those projects is going up by 20Vqby 30%o, and just wiping out that increase from the
federal govefitmerrtthat they were so excited about earlier in the year."

In Casper, Wyoming, the low bid to rebuild a major intersection and construct a new
bridge over the North Platte River came in at $35 million this spring
55% over a

-

state engineer's estimate. The bid was rejected and the project delayed as state officials

re-evaluate their options.

"If this inflation

keeps the way it is, we will have to roll projects from one year into the
next, into the next, into the next," said Mark Gillett, chief engineer of the Wyoming
Department of Transportation.

Gillett had hoped the federal lnfrastructure Investment and Jobs Act would finance a
boom in highway and bridge construction.
"But it's just not going to go as far as we had hoped," he said.
1

In addition to roads, the federal infrastructure bili includes billions of dollars for water
projects, railways, airports, broadband internet, electric grids and green-energy projects
over the coming years.

Inflation has affected the entire IJ.S. econoffiy, posing one of Biden's biggest challenges
during a midterm election year. Fuel, food and housing costs all have shot up. Consumer
prices surged 8.6% in May over last yaffi, the highesf rate since 1981, according to the
IJ.S. Department of Labor.
Prices for some key materials in infrastructure construction have risen even more. Prices
paid to U.S. manufucturers of asphalt paving and tar mixtures were up l4%o in May
compared to last year, according to data from the Federal Reserve Bank of St. Louis.
Prices for fabricated steel plate, used in bridges, were vp 23Yo, and ductile iron pipes
and fittings
used by water systems
were nearly 25%higher.

-

-

The hikes are being driven by a variety of factors, including worldwide supply-chain
backlogs, strong consumer and business spending in the IJ.S., Russia's invasion of
Ukraine
and, some argue, federal energy and fiscal policies.

-

IJ.S. Rep. Sam Graves, the ranking minority member on the House Transportation and
Infrastructure Committee, contends the infrastructure law itself is contributing to
inflation by pouring more federal money into an economy akeady flush with trillions
of dollars in federal pandemic aid.

"They are borrowing more money so they can spend more money, (which) is driving
inflation, which is cutting down on the projects that they're actually wanting to do,"
said Graves, a Missouri Republican who voted against the infrastructure bill.

White House senior adviser Mitch Landrieu said the infrastructure law "actually
positions us for lowering costs for families in the short- and long-term." He pointed,
among other things, to made-in America requirements for steel, iron and other
construction materials that could skengthen supply chains and thus lower costs.

Officials at Des Moines International Airport were counting on the federal
infrastructure money to replace an aging terminal with a modern structure. Four years
ago, a new 14-gate terminal was projected to cost about 5434 million and be open by
2026. By this spring, the cost had soared to $733 million.

That's more than the airport can afford, even with the federal aid. So off,rcials are
planning to break the project into phases, building just five new gates by 2026 at a cost
of $411 million.

2

"If inflation continues, it may be a decade

before the project gets completely done,"

airport Executive Director Kevin Foley said.
Other projects also have been rocked by inflationary price hikes.
Since voters approved a properly tax increase in 2020,the estimated cost of building
two light rail lines and a tunnel through Austin, Texas, has gone from $5.8 billion to
$10.3 billion. Doubling the tunnel length rwas a big factor. But inflation and surging real
estate prices also frieled the increase, forcing officials to consider cutting costs or
lengthening the time frame for completing the project.
been a challenge," said David Couch, chief program officer at the Austin Transit
Partnership.

"It's

A crew works on a project to replace water main pipes Wednesday in downtown Tacoma, Washington.
TED S. WARREN

-
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Grand jury report rips water supply planning
Marin Municipal blamed for 2O2L drought emergency
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The Nicasio Reservoir had cracked earth and low water level in July. The Marin civil grand jury criticized the Marin
MARIN
Municipal Water District for not having adequate supplies to handle droughts. PHOTOS BY SHERRY LAVARS

-

INDEPENDENT JOURNAL
BY WILL HOUSTON

WHOUSTON@MARINIJ.COM

The Marin Municipal Water District has failed to adequately prepare for severe drought and

should create a four-year water supply, the Marin civil grand jury said in a new report.

Last year,

the district faced depleting local reservoir supplies as soon as summer. While

rains in lale2O2t nearly refilled reservoirs, the drought "exposed serious shortcomings" in

the district's ability to offer a reliable water supply and has shaken public confidence in the
district's leadership, the report states.
T

"Last year's drought emergency could have been avoided, if MMWD had taken sufficient
measures to provide for a resilient water supply," the report stated. "With the mounting
challenges posed by climate change, the mistakes of the past cannot be repeated. MMWD

must establish a roadmap for achieving water supply resilience without delay."

The grand jury report calls on the district to increase its water supply by 1-0,000 to L5,000

acre-feet and consider a variety of sources, including new supply, conservation and
recycled water expansion. The amount is about a20% increase in the district's maximum

water supply and

a

volume equitable to a new Nicasio Reservoir.

Hoses and faucets are set up at the recycled water filling station at the Civic Center in

San Rafael

in202t.

The district's seven reservoirs in the Mount Tamalpais watershed hold about 80,000 acre feet,
just more than two years' worth of supply. Additionally, the grand jury is calling on the

district to prioritize new water supply options and how it would pay for them before the end
of this year.

Before the rains in late 2021., the district had been preparing to build an emergency S1OO

million, 8-mile pipeline across the Richmond-San Rafael Bridge by summer to pump in
Yuba County water.

ln March, the district began a study that will assess the cost and benefits of potential new
2

water supply options to serve the county's L9L,000 central and southern residents,
including a pipeline, a regional desalination plant, recycled water expansion, groundwater
banking and additional conservation measures.

District General Manager Ben Horenstein said the grand jury's recommendations align with

the current actions the board

is taking

to find new sources of supply.

"l think it's a thoughtful report, a good report and again lthink it

is a direction

we're going

consistent with the recommendations," Horenstein said.

He pushed back on the grand jury's findings that the district failed

to adequately prepare,

describingthem as "opinions." He said the district has done a good job in its water supply
planning and that it is not alone among western water suppliers in preparing for emergency
supply projects during the drought.

"l think the context of the historic nature of the drought wasn't clear in the report,"
Horenstein said. "To me, ldon'tthink it's necessarilyfairto blamethe district orto blame
anyone versus supporting the direction that is laid out in the report that is consistent with

what we're currently doing."
District board President Larry Russell said the report was helpful and thatthe district board
should be able to identify some priority projects bythe end of the year.

At the same time, Russell said the report showed some naiveté about the severity of the

drought. He pointed to a peer-reviewed study published earlier this year that found the last
22years in the western U.S. were the driest in 1,200 years.

"lf a water district were, in their terms, to drought-proof itself

-

I

don't even know what

those words mean, drought-proof," Russell said, referring to the grand jury report. "What
does it mean technically? How much reserve do you need? How long is the drought going to
be?"

3

Kimery Wiltshire, president of the Sausalito-based Confluence West nonprofit organization

that works on water issues in the western

U.S., said she agreed

with the grand jury findings

that the district's two-year supply of water is "completely inadequate."

The proposed S100 million emergency pipeline was a "knee-jerk reaction" that frustrated
East Bay residents and could have been avoided had the district increased water supplies in

preceding decades,

"Marin, I think is behind the times," Wiltshire said. "Most water agencies have a minimum
operating standard that they have identified and have in place at least four years of supply."

Wiltshire also agreed with the grand jury's criticism of the district using historical
precipitation levels to predict future reservoir levels. The grand jury states a 2OI7 plan
adopted bythe districtthat predicted no shortages for projected water demand through
2040 under climate change conditions is erroneous.

"The practice of relying on historical precipitation to predict the future has proven to be

flawed in light of climate change," the report states. "ln fact, the possibility of reservoirs
running dry is much higher than anticipated."

The district's new supply assessment is using models to stress-test the district's water

supply under different scenarios, including more severe six- to seven-year droughts,

Larry Minikes, a member of the district's citizen advisory commission and a Marin

Conservation League board member, said the grand jury's recommendations on new supply
are valid. However, he said the report failed to capture the historical context behind the

district's supplies, namely the county's reticence to more housing development.

"Marin for decades has been concerned with population growth," Minikes said. "lncreases
in water supplies were seen as the enemy, as bringing in new development. Here we are

today and we're saying, 'Well, why didn't the district do more?' The grand jury should have
4

brought into this the role the community played in getting where we are today. The district
was not operating in a vacuum."

The district's seven reservoirs make up about 75% of its supply, with the remaining 25%

coming from Russian River water imports from the Sonoma Water agency. The district has

not expanded reservoir supplies since constructing the Soulajule Reservoir and nearly
doublingthe size of Kent Lake, its largest reservoir, in the 1980s,

Another issue is howthe district would payforthese projects. The grand jury report states
the district has $tEg million in outstanding bond debt and has the capacity to raise another
StSO m¡ll¡on for water resilience projects so long as

it increases rates and fees to keep up

with inflation and recent water revenue losses.

Roger Roberts, a former district water rate advisory committee member and former

longtime Marin Conservation League board member, said the district is already facing

a

"serious financial bind" after the pandemic and the drought. ln addition to the water supply
projects, he said the district has hundreds of millions of dollars in deferred maintenance to
repair and replace aging pipes, pumps, storage tanks and other facilities.

Additionally, the district has also had to spend down reserve funds to make up for losses in

water sales revenue incurred during the pandemic and drought as well as planning for the
emergency pipeline, he said.

"lt means the water rates will need to go up substantially," Roberts said. "They have prided
themselves overthe years for providingwater at l- cent a gallon. As a result of that, this
financial problem that has been building up on them is now front and center."

One avenue the grand jury recommended is a new fee similar to the capital maintenance fee

approved in 2019. The fixed fee is charged based on the size of the customer's meter, with
larger meters corresponding with larger fees.

5

The fee is being challenged in court by the Coalition for Sensible Taxpayers (COST), which
states that the fee is a tax and therefore requires voter approval. COST alleges the fee

violates the voter-approved Proposition 218 from 1-996, which prohibits government
agencies from charging more for a service than it coststo provide it.

"Whatever portion of that which comes from ratepayers must be tied to the amount of their
water Llsage,"

COST executive

director Mimi Willard wrote in an email. "Charging people

based on the size of their meter is unfair, removes any incentive to conserve and we believe is
illegal."

6

LIGHT

POII{T
NHWS

Marin details raft of housing programs
br¡ lÍçe AXlen

Jnne 22, ?022

Marin County has settled on a set of programs intended to make housing more
abundant, affordable and fair in coming years. Since the start of the year, the county
has held pubtic meetings on the Housing Element as it worked through the thorny
details of meeting state housing mandates and rectifying a severe shortage of
affordable homes.
Now, the public and elected offlrcials can review a full draft of the element, along with
the comesponding Safety Element.

At a hearing last week, supervisors, planning commissioners and community
members responded to the 675-page document, the most ambitious effort in decades

to dismantle the significant barriers to housing in unincorporated Marin.

"The array of programs that you have brought to us to address the housing needs we
have is really impressive," Supervisor Stephanie Moulton-Peters told county staff last

Tuesday

The most incendiary aspect of the process has been the housing sites list, an inventory
of 109 parcels that the county will rezone to accommodate more than2,600 new units,
(Marin must plan for 3,569 new units within the next eight years.)
The county's last effort at a sites inventory in2014 yielded just one development, and
it's unlikely that the new zoning exercise will turn out to be a to-do list for housing
developers. Several of the selected landowners in West Marin have no plans to use
their parcels for housing, and coastal development regulations still stand in the way.

But the heart of the draft Housing Element is the slate of 33 programs intended to
give teeth to the county's housing commitments. The first two are perhaps the most
concrete and imminent. In Program 1, the county will rezone 109 parcels totaling
1,455 acres across Marin by January 2023, including 18 parcels currently zoned for
agriculture.

This large-scale rczoning is the result of state mandates that already survived an
appeal by the county last year. But it continues to alarm some West Marin locals, who
feel the community plans and environmental values of coastal villages are being
thrown by the wayside.

"This is scary stuff," said Ken Levin, president of the Point Reyes Station Village
Association. "'We have serious concerns that the historic environmental protections
for which Marin County is so well known are threatened by this document."
He said community plans shouldn't be viewed as impediments to housing, and he
argued county planners could look to more creative solutions that won't strain West

Marin's limited rural infrastructure.
Program 2 is the adoption of a state law that weakens county control over ceftain
housing developments. If a landowner wants to develop affordable housing at any
parcel that was already suggested during the county's two previous housing cycles, it
must be approved "by right" and is exempt from environmental review'

The by-right program is meant to streamline affordable housing at the "recycled" sites
Marin has been eyeing for more than a decade; it allows only an objective design

review before approval, except in the coastal zotTe) where developers still need to
meet the county's Local Coastal Program guidelines. One example of a recycled site
is the Grandi building in Point Reyes Station, where the county's suggestion of 25
affordable housing units continues to be unlikely: owner Ken Wilson plans to turn the
place into a hotel. Marin is considering expanding streamlined approvals for any
project with more than20 percent affordable units.
The 31 other programs span a wide array of methods for promoting housing
development and keeping existing housing affordable. Among dozens of specific

policy actions, the county plans to permit an average of 35 accessory dwelling units
eachyear, establish minimum densities for projects in multi-unit zoning areas by the
end of nextyear, rework the development code to allow slightly taller buildings,
remove parking requirements for many residential developments and expand tenant
protections and rent stabilization.
Several programs were of specific interest to West Marin, though some were just

imprecise plans. For example, the county aims to develop formal standards for multi-

unit development in areas that use septic systems. And next year, the Community
Development Agency

will study alternatives to the individual septic systems that have

long fettered new housing projects on the coast and in the San Geronimo Valley. Premanufactured "packaged" sewage plants, community septic systems and incinerator
toilets

will

be on the list of considerations.

Program 15 of the element looks at housing for farmworkers and hospitality workers,
the contingents who staff V/est Marin's commercial engines but seldom make enough
money to afford stable housing in the area. The county's stated goal is to increase
housing stock for these workforces by 20 percent in the next eight years. Developers
can set aside affordable units for agricultural workers, as the Community Land Trust

Association of West Marin is doing in its SO-unit Coast Guard development. But they
are prevented by federal housing law from giving preference to locals because doing
so could further segregate a county with a history of exclusion.

The program suggests potentially requiring hospitality employers to provide housing
for seasonal workers or contribute to a fund that coulcl help them pay rent.

Planning Commissioner Don Dickenson said public agencies also have a

responsibility to provide workforce housing, particularly in West Marin.

National Park Service is the largest landowner in the county, a significant
employer in the county and creates housing needs for their employees," he said. The
county's workforce housing program should include working with the park to make
sure it can house park employees and ranch workers within its borders, Commissioner
'oThe

Dickenson suggested.

On Tuesday, supervisors extended West Marin's short-term rental ordinance for two
years, barring all new registrations of vacation rentals until May 2024.

Tourist-serving coastal towns struggle to house permanent residents because, though
long-term rents are expensive enough, vacation rentals can fetch up to $ 1,000 a night.
In communities like Marshall and Stinson Beach, 20 percent or more of the housing
stock is occupied by vacation rentals, and 57 percent of homes in West Marin are not
primary residences, county staff found.

The ordinance saw widespread support from community housing groups like the

Bolinas Community Land Trust, and some pushed for a more permanent change. It
could eventually be taken further, according to the Housing Element's Program 18,
with steps like a permanent cap on short-term rentals by percentage, a prohibition on
such rentals in multi-unit buildings or even a full-on ban. Superuisor Dennis Rodoni

it should be a given Íhat any properties the county rezones by the end of 2022
should not be eligible for short-term rentals. Another program will entail the county
said

studying the efficacy of a tax on vacant homes tn2024.

Spurred by the Housing Element process, the county is also updating its Safety
Element, the planning document for hazards like wildfires and flooding, for the first
time.

The document establishes new goals of climate resiliency and equity, and
accommodates wildfire programs that have expanded since the creation of the Marin

Wildf,rre Prevention Authority in 2020, including a comprehensive evacuation route
mapping project.

Another new Safety Element program is a property rating system that will disclose
environmentalhazards to potential buyers and renters. Homes in high wildfire
severity zones, or in areas at increasing risk of flooding and inundation, would get
lower ratings that could be improved by mitigation strategies like home hardening.

will release a draft environmental impact report.for the Housing and
Safety Elements in mid-July, and members of the public will have another opportu.nily
The counQ

to comment at a Board of Supervísors hearing on Aug. 23.

@
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EDITORIAL

State pulls plug on abilitY to

fight housing
Marin municipalities are trying to come up with plans to meet
ambitious housing quotas handed down by the state.
Local offlcials are hearing complaints that they are rolling back
land-use pt'otections that have been in place for generations.
They are. But don't blame them; the criticism should be aimed at
Sacramento.
There's no debate that the state faces a housing crisis, but
Sacramento's solution is to rewrite the rules, undermining local
control over land use.
Those rules have helped protect Marin's landscape from

overbuilding.
At the same, as those restrictions have been tightened over the
years, they have fueled escalating home prices and severely
reduced the availability of afÏordable housing - creating an
exclusionary market that raises valid questions regarding racial
and economic equity.
Because of that, Marin has become one of the state's political
poster children in local exclusionary land-use restrictions that
need to be scaled back in order to allow for the construction of new
housing.
For too long, Marin has ignored Sacramento's demands that it
build its regional fair share of housing. FeW if any, politicians are
getting elected by promising to build more affordable housing.

https://enewspaper.rnarinij.com/html5/reader/production/default.aspx?pubname=&edid=a1
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Those who promised to be tough on developers and builders
elected decisionmakers' seats.

fill

Marin holds itself up as an example of a community located a short
distance from metropolitan cities that didn't allow its landscape to
be covered by suburban sprawl or urban development.
Strong political resistance to change and development remains
strong, but offlcials' legal tools have been severely weakened,
almost to the point where developers' plans that comply with
weakened local zoning can expect almost automatic approval.
The days of people flooding council and planning commission
chambers and drowning developers' goals and plans are numbered
thanks to state lawmakers. In addition, if it wasn't protests from
neighbors, growth was tempered by costly and time-consuming
red tape and requirements.

Now the county Board of Supervisors and Planning Commission
are trying to come up with a local plan to guide its requirement to
meet the state-mandated goal of building 3,569 new residences in
Marin's unincorporated areas between 2023 and 2031.
Other local municipalities are facing similarly difficult-to-attain
numbers.
County planning staff have come up with a list of 79 potential sites

Many are going to generate protests by neighbors, but local
officials don't have a lot of available options with much of the
unincorporated area comprising local, state and federal open
space and parkland or protected by agricultural zoning. There
aren't many available sites, especially when offlcials are also trying
to stay away from locations deemed risþ in terms of sea level rise
or wildland flre.
The state also requires the county to work with water agencies to
come up with strategies needed to provide enough water for the
growth.

https://enewspaper.rnarinij.com/htmlS/reader/production/default.aspx?pubrrame=&edid=a
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Besides identifying potential sites, local control is limited to
"objective design standards" such as height, setbacks, lot coverage
and parking requirements. Those may prove critical in preventing

over-building.
The goals f'or af'fordable housing remain the same the right
locations in terms of proximity to jobs and transit and the right size
and design. But instead of the political inclination to say "11s"
either outright or by burdening plans with requirements and
restrictions to those who might meet those criteria, offlcials'
discretion has been severely limited by Sacramento.

It's a new day for developers and builders - and for those who
have fought growth to protect their neighborhoods and local
environment.
While county supervisors and other local officials try to make local
sense of these top-down quotas, there is no sign that Sacramento
has any intent of changing its mindset.

https://enewspaper.marinij.com/htmlS/reader/production/default.aspx?pubname=&edid=a1
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MARIN SUPPLY

Diving deep: New water sources
are on the table
BY WILL HOUSTON

wHousToN@MARINIJ.COM
Marin Municipal Water District will hold a series of meetings
focused on adding new water sources.
The district, which serves 191,000 central and southern Marin
residents, launched a water supply study in March as it faced
depleting its local reservoir supplies after two years of severe
drought.
On Tuesday, staff will provide the district Board of Directors a firsttime overview of the various water supply options the agency could
consider as it looks to bolster its supply. The meeting begins at 5

p.m.
Among the options being studied are desalination, increasing local
reservoir storage, groundwater banking in Sonoma County,
increasing water imports from the Russian River, expansion of
recycled water systems, conservation measures and a pipeline
across the Richmond-San Rafael Bridge.
The Tuesday overview will be followed by more in-depth
discussions of desalination and recycled water options on July 12,
followed by a discussion on an East Bay water pipeline, increasing
Iocal storage and increasing water imports from Sonoma County.

"Obviously it's a serious challenge and we need to take our time
and be as thoughtful as possible," said board Director Larry
Bragman during a discussion on the study this month.

https://enewspaper.marinìj.com/html5/readelproduction/default.aspx?pubname=&edid=ece6B021-bc44-4b06-b3b6-4964a668ea07
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About 75o/o of the district's water supply comes from seven
reservoirs in the Mount Tamalpais watershed while the other 25%
is from Russian River water imported from the Sonoma Water
agency. This month, district consultants presented flndings of a
stress test of the district's existing water supplies, which modeled
how the supply would weather a variety of drought scenarios.The
scenarios included historic supply data, climate change models
and changes in water demand in the coming decade.
The tests found that the existing supplies would not be enough to
weather a severe four-year drought - a drought that combines the
district's two droughts of record in 2020-2021 and I976-77 -and
would be significantly strained during longer-term droughts
lasting up to seven years.
"The point of all the scenarios is really to get a range on the
potential water supply deficits and to set the stage for the problem:
what do we do about it?" district consultant Armin Munevar told
the board during a June 14 discussion.

While the district's reservoirs hold about 80,000 acre-f'eet of water
- with an acre-foot being nearly 326,000 gallons - district staff
said not all of that water is usable. Only as much as 55,000 acrefeet, or about 7O% of it is considered a reliable water supply. When
reservoir levels reach 10,000 acre-feet or below this water will
likely be unusable because of siltation and pumping limitations,
staff said. Additionally, the district also considers water stored
between the L0,000 to 25,000 acre-feet levels to be emergency
backup supplies that would need to be used sparingly during
severe droughts.
With district ratepayers currently using about 25,000 acre-feet of
water per year, the reservoirs hold just more than two years of
reliable supply.
By 2045, water demand is expected to increase to about 27,500
acre-f'eet per year by 2045 when incorporating population growth,
state housing production rnandates and ongoing conservation,
according to district water resources director Paul Sellier.

lrttps://enewspaper.marinij.com/html5/reader/production/default.aspx?pubname=&edid=e ce69021-bc44-4b06-b3b6-4964a668ea07
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The assessment used various drought scenarios to predict how
much extra water the district would need on an annual basis to stay
above the 25,000 acre-foot emergency storage level. Depending on
the severity of the drought antl conservation measures, the models
showed the district could need to add a range of 3,000 to 11,700
acre-feet of water per year.
Where this new water would come from will be the discussion in
the next three workshops.

"I think the first thing we need to do is squeeze as much efflciency
as we can out of what we have, including our system here in Marin
and our partnership with North Marin and Sonoma," Bragman said
this month. "That is clearly the most cost-effective and pragmatic
approach. And quickest. "
More information about the upcoming workshops can be fbund at
marinwater.org.

https://enewspaper.marinij.com/htmlS/readelproduction/default.aspx?pubname=&edid=e ce69021-bc44-4b06-b3b6-4964a668ea07
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Crop values battered bY drought
by Ïlee ¿\lle¡r
June 22,2022

The drought took a predictably harsh toll on farming and ranching in Marin last year
The gross value of agriculture dropped by 5 percent in2021, the county's annual crop
and livestock report showed. Grass stayed short, weils ran dry and ponds receded,
uncloing the modest gains reportecl the previous year. Nearly every crop and product
in Marin, from fi'uit to cattle, saw precipitous profit declines, and the overall value of
the county's agriculture sank liom nearly $102 million to about $96.6 million, lower
than it has been since 2018.

"Betwoen the panclemic and the thircl year of drought, our zrgricultural producers have
become very weary and a bit disheartened," agricultural commissioner Stefan Parnay
said at a presentation to the Board of Supervisors last week.
The previolls cl'op report was deceptively promising. The beginning of the pandemic
saw surges in value for many ranchers and dry conditions hadn't yet caught up to the
1.

overall trend toward growth. But the agriculture community knew the numbers would
soon see a downtuln. The 2021rcport, released last week, bore out those predictions.

The drought's hardships were wiclespread but uneven. Cattle and organic milk, which
together account for almost half of Marin's aglicultural production, both saw serious
declines in value. As ranchers and dairy farmers sold off cows from their herds last
sulnfirer to avoid overgrazing meager pastures, cattle prices plunged by 13 percent to

just $1,000 per heacl. Organic rnilk, the r:ounty's most irnportant agricultural product,
saw an 8 percent value decline for similar reasons. But plants are the first to suffer
fiom drought, and the rnost clizzying clrop came for growers: Fruit and vegetable
production lost more than a third of its value, from more than $4 million in2020 to
just $2.6 million last year.
Anticipating a chy slrmrrì.er, beef ranchers sold calves befbre they were "finished," not
having reached the weight at which they'd normally be sold. IJnloading small calves
in a crowded malket, they made little pr:ofit. But for rnost, it was the wisest financial
decision. "You can't buy your way out of a drought," saicl rancher Mike Gale, who
runs Chileno Valley Ranch with his wit-e, Sally. "You can't just keep buying water and
feed."

The Gales sold 79 animals last year, rìore than half their herd, for about 25 cents per

pound-less than a quarter of what they could have fetched in20l9. "The prices were
not good, but the idea of keeping thern was a worse option," Mr. Gale said.
Kevin Lunny, who grazes beef cattle at G Ranch in the Point Reyes National
Seashore, made the same calculation last June. At the tail end of the rainy season,
grass on his ranch should be up to a person's waist, and it was barely knee-level. Mr.
Lunny recognized sornething was wrong and sold 30 percent of his mother cows.
Soon after, the park selice sent a letter to its tenant ranchers instructing them to sell
cows or risk failing to meet the agency's thresholds for residual dry matter, the plant
matter left on the ground just before the first rains, when the herd has grazed the land
to its breaking point.

"Oyergrazing serves no plrrpose to anybody," Mr. Lunny said. The park service wants
to protect against denuded, barren soil that heightens erosion and kills native plants,
2

and ranchers want productive rangeland that is easily rejuvenated by winter rains.
'Wel|-timed
late-season rains this year gave pastures a helpful boost, and now that

most herds are smaller, ranchers

will likely have

an easier summer this summer.

Yet destocking, as livestock prodncers call it, is a painful choice, and its consequences
take years to reverse. Ranchers spend years cultivating favorable genes in their herds
and come to depend on productive cows and lineages'

"I had to sell cows off that I had been with for eight years," said Guido Frosini, who
runs True Grass Farms in Tomales. "YoLl sell off the ones that are older or don't

perform as much. It's still sad."
Beef ranchers are relatively luoky in that their water needs are limited. Dairy farmers
need much more water for processing ancl washing, and most had to resort to trucking
in water. The Lafranchi Ranch in Nicasio is home to an active spring that normally
provides tnuch of the dairy's water, but last year, the dependable spring ran dry.

"At

one point in early fall, we were hauling all our water," said Rick Lafranchi, who

manages sales and marketing for the Nicasio Valley Cheese Company, the family's
creamory. "Whatever we needed, we had to haul." Dairy farmers with no value-added

products like cheese had an even harder time staying afloat. And the closure of the
McClure Dairy in the seashore last spririg contributed to the overall drop in organic

milk value.
Vegetable growers, the farmers with the least room for water troubles, are barely
hanging on in Marin-or worse. When water is scarce, their row crops are the first to
be afflicted, ancl many hacl to let much of their acreage lie fallow last year.

At its peak, Malin Roots Farm cultivated about 40 acres of leased land in Hicks
Valley, using a goat farmer's pond to water lettnces, root vegetables and herbs. But
last year, the landowner needed every drop of pond water for the goats, so farmers
Moira and Jesse l(uhn had to f-encl for themselves. They couldn't afford to truck in
water without raising costs to exorbitant levels-('Do you want to pay $20 per lethtce
head?" Ms. I(uhn asked-so they fashioned a makeshift tanlcer tntck by placing water
totes on an equipment trailer. Through a county program, they had permission to draw
3

water fi'om a North Marin Water District hydrant on San Antonio Road. They used
about I,250 gallons per day.

In the end, they cultivated just an eighth of an acre and decicled to permanently let go
of about three quarters of the land they once f-armed. With too little water, carrots taste
more like bitter parsnips, so the l(uhns focused on a lettuce mix they could sell at the
farmers'market.
Ms. I(uhn said the sitnation is especially precarious for renters like them, and they've
grown accustomed to debt. "The rent bills keep coming in even if you can't ploduce
anything," she said. Some fellow vegetable farmers have left Marin altogether.

Fallow fields around the American West have an indirect effect on livestock
production, too. Alfalfa prices shot up last year as fart¡ers from the Sacramento
Valley to Idaho dicln't have enough water to irrigate their fields and competition for
existing feed became fîerce. Rising fuel prices have only worsened Marin ranchers'
bills for shipping feed.
Some agricultural products were fortunate outliers. Though the market for wool
collapsed, the price per heacl of sheep actually went up by about 10 percent. Sheep
need less water and feed than catfle, so ranchers could wait until their lambs were the

right size before selling them for slaugliter at full price. Reliable demand for local
lamb fi'om restaurants helped some producers along. "It's very much a niche market
for a small producer like me," Marshall sheep rancher Marcia BarÌrraga said. "I'm
trying not to gfow my flock too much but I'm not cutting back either."
West Marin's oyster inclustry was another bright spot. Mariculture more than doubled

in value during 2021, as businesses like l{og Island Oyster Company and Tomales
Bay Oyster Company recovered quickly fiorn the plummeting sales they suffered
during the early lockdowns of the pandemic. ht2020,local shellfish farms lost more
than $3 million in value, but as restaurants-their key clients-reopened, they surged
back to life.

Marin agriculturalists are f'ar Ii-oln helpless. They can tap into a wide array of federal,
state and county drought assistance funds that have expanded since the county
4

declared a drought emefgency last May. And last week, supervisors approved
$ 100,000 in relief for farmers fì'om a drought mitigation fund to help offset the

millions ranohers already spent on trucking water last year. The county also paid for
Marin Water and N.M.W.D. to supply more than two dozen ranchers with water from
hydrants last summer.
o''We

are fortunate to live in a county where the board does keep agriculture in mind,"

assistant agricultural commissioner Scott Wise said. He said the county doesn't
anticipate any need for water hauling this summer, though ranchers will still likely
have to fight to afford feed costs.

Most producers are doing better this June than they were a year ago. Marin Roots
Fann has enough water to grow a wicler variety of greens, Mr. Lunny's grass has
reached a much more respectable height, and the heavy, isolated rains recharged wells
and ponds throughout the connty. But some cautioned their fellow agriculturalists

against placing all their hopes on one season of replenishing rain'

"I fèel that people in olrr community

seem to have a short-term memory about

droughts, treating water as a week-to-week and summer-to-summer challenge," Ms

I(uhn said. "We really need to take a decade-long approach to things."
Mr. Frosini said ranchers need to be more nimble and ecologically aware. Some might
require technical assistance to adopt carbon farming techniques or to diversify their
pastures with hedgerows and trees, but doing so will be necessary to keep producing
food, he said.

"This is not just 'poor ag.' Ranchers neecl to shape up to adapt for the ecosystem and
their own business," he said. "It's really hard as a reality, but I think it's an incentive
for the farming community."
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EDITORIAL

Grand jury put tight focus on

water district
The 2021-22Marin County Grand Jury's review and assessment of
local water quandary should bolster diligent movement toward
increasing both our supply and our capacity to store water.

Marin Municipal Water District stafÏ and directors say they've been
working toward that goal.
Not fast enough, according to the grand jury's report, "A Roadmap
to Water Resilience for Marin Municipal Water District."
"Last year's drought emergency could have been avoided, if
MMWD had taken sufflcient measures to provide fbr a resilient
water supply. With the mounting challenges posed by climate
change, the mistakes of the past cannot be repeated," the civil
grand jury stated.

MMWD, whose primary focus has been on colìserving local water
use, shoutd be focused on building a four-year supply - a reserve
amounting to a 25o/o increase in its current supply - rather than a
repeat of its 202l crisis where there was real concern that the
district's supply would run dry.
An unusual November downpour saved the day

-

for this year.

-

nsv¿.

But it was a crisis that could have been avoided.
The grand jury report calls for "decisive action"

Last year's dwindling shoreline of Lake Nicasio is a sound
argument that the district should have been focusing on this issue
1.
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long before last year's crisis and this year's worries after seeing
hardly any rain since December.
Increasing the amount of water MMWD gets from Sonoma County,
an estimated $100 million pipeline bringing in water from the
Central Valley, another look at desalination (possibly as part of a
Bay Area regional project) and increased recycling need to all be
on the table for the district's consideration.
The grand jury summed up its review
"The time has come for MMWD to take action and ensure that the
district has a sound plan to secure adequate water supplies in the
face of an uncertain future."
The district appears to be locked in on that goal now, as staff,
consultants and directors are actively diving into its possible
options their potential, costs and ramiflcations.

-

The late-year rainstorm bought MMWD some time. It, in effect,
sidelined the district's plan to build an emergency pipeline across
the Richmond-San Rafael Bridge to bring in water from the Central
Valley sources.
That plan has its local critics. So do the others.
But the grand jury - as have many MMWD customers
district cannot conserve its way out of this quandary.

-

argues the

MMWD customers have proven themselves able to conserve water.
Many customers are veterans of the 197 6 drought. The latest call
for bolstering local conservation is on top of measures many
businesses and households are already taking. Still, last year,
MMWD customers were able to cut back their water use to an
average of 1.24 gallons per capita per day, down from tl:'e 1'49
gallons per day MMWD customers used in 20L5.
Certainly, we should all be looking for ways we can save. But the
grand jury found: "Conservation is essential but it is not enough to

2
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ensure a reliable water supply, particularly with state mandates for
thousands of new homes."

While customers have a responsibility to not waste water, the
MMWD's responsibility is to provide the community with the water
they need for their households and businesses'
The grand jury's write-up should serve as strong impetus and
pressure that the public expects action, not more planning reports
and studies, from MMWD's leadership. This is no time for socalled paralysis by analysis. MMWD is on a decisionmaking path
and its leadership needs to show it is time for forthright action now.

3
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Seats open on local boards
by fke Å$em
,Ir-rJy 6, 2022

With no incorporated towns and a single supervisorial district shared with suburban
cities, West Marin's 12,000 residents have few elected officials to call their own. But
on Election Day in November, they will have several opportunities to elect or re-elect
officials at the most local level: school board trustees and utility agency directors.
Incumbents can file papers to run for these offices from July 18 to Aug. 12.The filing
period for new candidates is from Aug. l3 to Aug. 17. In Bolinas, where the Bolinas
Community Public Utitity District functions almost like a town council, two
directors are up for re-election, and director Lyndon Comstock is not seeking reelection after nine years in the role. Mr. Comstock, a retired community development
banker who championed increased investrnent in the district's infrastructure, will
focus on his work as an amateur historian. "It's essentially a volunteer position, and I
put in my stint," he said of his time on the board. BCPUD directors are paid $250 per

month. Board president Jack Siedman and director Grace Godino will seek reelection. In the Bolinas-Stinson Union School District, three seats are up. Director
Jenny Pfeiffer has said she will not seek re-election, while Nate Siedman will, and
Arianne Dar will run if needed. "I'm going to see how many people sign up," Ms' Dar

take a seat from somebody who maybe has a current child at the
school." In the Lagunitas School District, three trustees'terms are expiring. Board
president Amos Klausner told the Light he will not run agait after four years on the

said.

"I don't want to

board, leaving an open seat. His fellow board member James Sanders will seek reelection, and Steve Rebscher, a trustee for 15 years, told the Light he is undecided. At
Shoreline Unified School District, West Marin's largest school district, three seats
are up. Jane Healy, a l6-year trustee who represents Marshall, Tomales and Dillon
Beach, plans to run again. Tim Kehoe, who has represented the combined Point Reyes

Station and Inverness area on the board for more than2} years, said he is undecided,
but will run again if there are no new contenders. Heidi Koenig said she will seek a
second term representing that same area. ln the tiny Nicasio School District, two of
the three seats are expiring, and Elaine Doss and Mark Burton plan to run again. "We

were out trying to recruit, but we can't find anybody else," Mr. Burton told the Light.
On the Inverness Pubtic Utility District board, both directors up for re-election, Ken
Emanuels and Dave Press, plan to run again. Stinson Beach County Water District
directors Larry Baskin and Jim Zell are up for re-election and haven't announced their
plans. Two directors of North Marin Water District, Rick Fraites and Jim Grossi,
are up for re-election, but neither have announced they plan to leave. Mr. Grossi
represents Division 1, which includes the district's entire West Marin service area
Point Reyes Station, Inverness Park, Olema and Marshall. Even residents of

of

Inverness, with its own water district, could run for the position, since the community
is within North Marin's distriot boundaries. Marin's largest utility district has an open

Marin Water director Cynthia Koehler, who has represented Mill Valley,
Marin City and Sausalito since 2005, has announced she won't seek re-election.
seat, as

Director Larry Bragman, whose division includes the San Geronimo Valley and
Fairfax, is up for re-election and will seek another term.

@
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New restroom, parking lot planned for
Point Reyes
¡Xt1* ffiurnett
.Iniv 6, 2022

b5r

To accommodate increased visitation in Point Reyes Station, the county plans to
develop a state-of-the-artbathroom facility and an overflow parking lot funded by $1

million in American Rescue Plan Act monies earmarked for tourism infrastructure in
West lVfarin. Under an agreement with Marin County Parks, Sherwood Design
Engineers will design new bathrooms on a Mesa Road lot and a new parking area on
the Donovan lot on B Street.
Long lines at the Toby's playground bathrooms, the only permanent public restrooms
in town, and a lack of parking are commonplace in Point Reyes Station, where
tourism continues to rise.
"W'e manage 34 open space preserves and over 40 sites across the county, and those
restrooms are the third most-visited site," said Max Korten, director of Marin County

Parks. "They get more visitation than any of our regional parks or playgrounds or any

of our trails."
The Mesa Road restrooms were built in 2008 and renovated last year with a $165,000
ramp, but wastewater demands far outweigh their capacity. Around 6,000 gallons of
wastewater are received there a day, though the septic system can only process 900
gallons. As a result, the county pumps the site one to three times a week, and in recent
years it piaced portable toilets behind the facility and around town.

A community working group convened under Supervisor Dennis Rodoni has been
examining the wastewater problem in Point Reyes Station since 2019, and a subgroup
has focused on the idea of new bathrooms on the Mesa Road lot, which the county
acquired frorn EAH Housing in2005. The group determined that composting toilets
or another green alternative could both serve the community's needs and educate
visitors.

"Not only will visitors use it, but they'll learn something about rural areas and how
difficult it is for us to deal with our infrastructure," Supervisor Rodoni said.
At a presentation last Tuesday, Sherwood engineers presented four design options for
toilets that arc "ecological-based, green and cutting-edge." The technologies they are
considering include composting toilets, anaerobic baffled reactor systems, which are
advanced septic systems, and a membrane aeratedbiofilm reactor, which uses less
energy and chemicals and produces reusable effluent.
Sherwood is also working with the county to build parking on the Donovan lot, which
the county purchased last year. Supervisor Rodoni said the lot was originally proposed
as an entrance to the Giacomini Wetlands, but the county didn't have the funds to buy

it until 202L, when the owners offered it for its original appraisal price.
Because the parcel's soils have a potential for liquifaction, development must be
limited. The county is exploring the idea of the parking afea having a pervious

surface, which would allow rainwater to be absorbed. Sherwood is also looking at the
feasibility of a small bathroom, which would depend on the property's soil types'

The Point Reyes Station Village Association supports the plan, said Ken Levin,
president of the association. He said the group would be interested in seeing
welcoming and education al materials in addition to an energy-neutral, non-polluting
restroom facility.

Yet at least one resident disagrees. Bob Johnston, a retired land use planning professor
who lives in Invemess, said the lot's placement in a flood-prone area should
disqualify it from any development. Mr. Johnston served on the Alliance of Coastal
Marin Vllages for two years and said the group recommended against expanding

parking capacity in West Marin.

"If you expand parking, it fills up and then you're back to where you started,"
"In other words, there's no such thing
lncreaslng.

as meeting the demand;

he said

it's just going to keep

))

Other residents expressed concern about potential traffîc congestion ttear the Mesa
Road lot caused by a new restroom facility. CraígRichardson, a senior planner with
Marin County Parks, said the county will work with Sherwood to analyze traffic flows
and maximize efficiency as the project moves forward.

will create a conceptual plan in September,
meeting will be scheduled for late October.
Sherwood

@
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Drought-driven deep cuts in
water affect thousands of farms
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BY IAN JAMES AND SEAN GREENE
LOS ANGELES TIMES

California regulators have begun curtailing the water rights of
many farms and irrigation districrts along the Sacramento River,
Marin
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fbrcing growers to stop diverting water fiom the river and its
tributaries.
The order, which took effect Thursday, puts a hold on about 5,800
water rights across the Sacramento and San Joaquin rivers'
watersheds, reflecting the severity of California's extreme drought
Together with a similar order in June, the State Water Resources
Control Board has curtaIIed9,842 water r:ights this year in the
Sacramento and San Joaquin watersheds, more than half of the
nearly 1,6,700 existing rights.
"The need to take these curtailment actions is in many ways
unprecedented. And it reflects just how dry things have been in
Califbrnia over the last three Vears," said Erilc Ekdahl, deputy
director of the state water board's water rights division.

"After three years of really unprecedented drought, reservoir
storage is at record lows for much of the state. And there's just
simply not enough water to go around."
The number of water rights that fall under this year's orders is
slightly less than the 10,200 curtailedin 2021,. But the latest cuts
have come earlier in the summer, affecting many farmers at the
peak of their growing season, when they typically irrigate more.

A long list of agricultural water suppliers were emailed notices this
week ordering them to stop water diversions from rivers and
streams. They included Glenn-Colusa Irrigation District, Browns
Vallev lrrigation District and Nevada lrrigation District.
Cities from San Francisco to Sacramento to Redding have also been
told to stop diverting water.

In all, more than 4,300 water rights holders are affected bv the
curtailments, many of them farmers.
California's water rights system allows for regulators to curtail
rights and halt cliversions based on the year a rights holder started
using water.
2
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In the Sacramento River watershed, Ekdahl said, "we're curtailing
down to a priority date of about L9L0," while those with older rights
will be able to continue taking water.

While the initial cuts in June primarily affêcted those in the San
Joaquin watershed, the latest order aff'ects more than 5,000 water
rights along the Sacramento River and its tributaries.
"Curtailments are never our flrst option, and yet we kind of need to
go this route," Ekdahl said.
He pointed out that much of Northern California has received only
about two-thirds of the average rainfall over the last three years.

"\Ve're now in a really tough scenario where we have to look and
evaluate how much supply and demand is there, and implement
the water rights priority system like it was designed back in I9I4,"
Ekdahl said. "'llhat's important for just ensuring that there is water
available and for providing a stable and orderly way to administer a
very limited supplv during drought."
Those who have been told to stop diverting water have largely been
complying,he said.

"It shows that people do recognize that we are in this scenario, we
have to work through it all together. But it's going to get harder,"
Ekdahl said.
The cuts are intended to help preserve water supplies as much as
possible, he said, not only to get through this year but also in case
the state ends up enduring a fburth year of severe drought.

According to the state water board, the curtailments will reduce
water diversions by about 789,000 acre-feet during July more
than the nearlv 500,000 acre-feet that the city of Los Angeles
supplies to customers annually.
Farms and cities across California have already been grappling
with cuts in supplies from two large water-delivery systems, the
State Water Project and the Central Valley Project.
3
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The drought has taken a 1.oll on California's agriculture industry,
which produces a range of crops including nuts, fruits, rice and
hav for cattle.
Researchers at the University of California, Merced estimated that
reduced water deliveries last year resulted in 395,000 acres of
cropland left dry and unpianted. And growers have been leaving
more land fallow this year in the Central Valley.

4

Marin

lJ

-Ju|y9,2022

DROUGHT

Californians miss targets for
saving water again
It[ewsom won't say if crackdown planned

Gov. Gavin Newsom asked residents last July to voluntari[y cut

urban water use by L50/o compared to 2020 levels. RICHARD
VOGEL

- AP PHOTO, FILE

BY PAUL ROGERS
BAY AREA NEWS GROUP
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Californians continue to miss conservation targets by a large
margin, new numbers released Friday shoq despite Gov. Gavin
Newsom's warning six weeks ago that mandatory statewide
restrictions are on the way if local conservation efforts don't
improve.
Last July, Newsom declared a drought emergency and asked
California residents to voluntarily cut urban water use by 15%

compared to 2020levels. Although Northern Californians reduced
consumption by 8.5o/o in May, Southern California regions fell far
short at just 2.2% and dragged the statewide reduction in use to
3.1.% compared to May 2020.
The new numbers represent only a slight improvement from last
July through May, when residents, businesses and government
agencies cumulatively reduced water use statewide lry 2%
compared to the same period in2020, according to the State Water
Resources Control Board.

Is a crackdown coming, with mandatory conservation targets for
each city? That's what former Gov. Jerry Brown imposed during
California's last drought, but Newsom's office wasn't saying on
F'riday.

Newsom spokeswoman Erin Mellon called the May numbers a
positive trend but said more needs to be done.

"Individuals and California businesses need to step up," Meilon
said. "We will continue to monitor the state's conservation
numbers, especially the early June numbers as we evaluate
additional changes are necessary."

if

On May 23, Newsom told the leaders of the state's largest water
agencies that the lagging conservation was a "black eye." He said
his offlce would monitor the situation over the next 60 days, and he
told the agencies to step up outreach and education efforts to
communicate the urgency of the crisis to the public.

A few weeks later, the state water board required most cities and
water districts to iimit outdoor watering to two days a week and
Marin
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ban the irrigation of 'non-functionai turf,' or grass at office parks
and industrial sites, but not at schools, parks or golf courses.

After three dry years in a roq on Thurs day 97o/o of the state was in
a severe drought and 59o/u in an extreme drought, the third and
fourth most severe of flve drought categories, according to the U.S
Drought Monitor, a weekly federal report.
Some people may flnally be getting the message. The May numbers
represent irnproved conservation from March and April, when
statewide urban water use actually increased 18.9% and17.6%
compared with the same months in2020.

The gradual trend toward more conservation comes after modest
rain across the state in April - following the driest January,
February and March in recorded state history - and increased
campaigns by cities and water agencies around the state urging
people to conserve while reservoir levels continue to drop and hot
summer months loom.

Preliminary numbers for June, submitted by water agencies
representing about 30% of California's population, are showing
further conservation with water savings of 7.7%, water board
officials said.
Stiil, some water experts on Friday said that the governor's
approach is falling short.

"It's pretty clear the voluntary actions aren't enough," said Peter
Gleick, co-f'ounder and a senior fellow at the Pacific Institute, a
non-proflt water research organization in Oakland. "The numbers
are better than last month, but they are still really disappointing."
One reason f'or the lackluster conservation is a continued
difference between water use in Northern and the "South Coast"
area that includes Los Angeles, Orange County and San Diego.

"My impression is that Northern California water agencies are
playing up the drought more than Southern California water
a

J
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agencies," said Jay Lund, co-director of the UC Davis Center for
Watershed Sciences.
Some of the difference is due to varying weather conditions. Some
is due to differing local drought rules, Lund said. Some is due to
agencies' reluctance to sell less water, which reduces revenue. And
part is due to the fact that some have done a better job increasing
local water supplies in recent decades than others.

The San Diego County Water Authority, for example, built a $1
billion desalination plant in Carisbad in 201,5 that now provides
about 10% of the area's water. It signed a contract nearly 20 years
ago to help farmers in Imperial Valley line canals and take other
conservation measures, then purchased the saved water for San
Diego residents. The agency also increased the height of San
Vicente Dam northeast of San Diego by 1,17 f'eet in 201,4, doubling
the reservoir's size to store more water in rainy years for dry years

Gleick said there are cheaper ways to boost supply, and far more
cities and water agencies should be doing them.
"There are two pieces," he said. "Right now we have to improve
efficiency and conserve. In the longer term we need to be
accelerating wastewater recycling and capturing stormwater.
There are billions of gallons of wastewater and stormwater that we
throw away. If that was being used now, our reservoirs would be
fuller. "
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Alarm bells: COVII) returns at higher levels
NEV/ SUB VARIANTS DEFEAT VACCINE
NhMt?MtilHfitu!
Marinscope

New COVID-l9 sub variants that can infect people who are fully vaccinated and
boosted are cropping up in California at an alarming rate. The news comes after big
July Fourth celebrations brought people together for parades and festivities for the first
time in two years.

"California's seven-day COVID- 19 test positivity rate hit 15% on July 4, according to
the state Department of Public Health
a rate approaching the record- high 22.5%
logged in January during the height of the omicron surge," CalMatters.org reported.
"Although hospitalizations have remained fairly stable and low
have death rates

-

experts are raising concerns about the ultra-contagious

omicron sub variants BA.4 and 84.5, whichhave become the dominant COVID strains
nationwide and are infecting people who are fully vaccinated and boosted and those
who previously tested positive."
The entire Bay Area, Marin officials said, is now at the high community risk level for
COVID-I9 at which federal regulators recommend everyone wear face masks indoors
as newer and more immunity-evasive versions of the omicron variant continue to spread
across the country.

Dr. Bob 'Wachter, chair of IJC San Francisco's Department of Medicine, tweeted:
"Although vaccinations and boosters are still 'hugely valuable' in protecting against
hospitalization and death, one of the biggest implications of BA.5:
including an Omicron infection as recent as
last

month

a

prior infection

-

longer provides robust protection from reinfection.

And, Dr. Sara Cody, Santa CIara County's public health officer, said "People are just
wanting the pandemic to be over and acting accordingly. What I want to say as a
motivator: You're not protected from long COVID. And I don't know about you, but if
I can do my best to prevent something that will give me brain fog, that's why I wear my
KN95 face mask.

I

ln Main, the latest update fìom the county health department showed that rnany children
- ages 6 months to 4-years-old - are getting vaccinated. Since the vaccinations were
approved, I,221 Marin County children have received
Since the vaccinations were approved, 7,227 Marin County children have received their
first dose. ln most pediatric vaccination locations, both the Pfizer (3 dose regimen) and
tlre Moderna(2 dose regimen) products are being offered.

"So far, parents are choosing the Moderna products slightly more frequently

(63

percent)," county health officials reported. Many parents choosing this product prefer
the convenience of the two-dose regimen that can be completed in one month. Pediatric
practices across Marin are continuing to malce vaccine appointments avaiiable to
families.

Also, local heaith gurus reported that COVID-19 transmission rates continue to be high
in Marin County and across the region.

"Local data shows that the second booster significantly reduces risk of COVID-l9
infection, hospitalization and mortality. Still, 34 percent of Marin residents age 65 or
older have not received a second booster dose. The most important risk factor for
hospitalization or death fìom COVID-l9 and Marin is older age. Residents are
encouraged to take advantage of the many locations across the county offering second
boosters, to lirnit the risk of preventable illness as the virus continues to circulate

widely."
"The pattern we're seeing in our data does make me think a sustained surge is possible,"
Dr. Cody said. "Previous patterns were we went up and then down, but we went up and
now we're staying at a high plateau."

PoweredþJ¡ TEÇIVN1A
0711312022 Page .40 I CopyLighf (c) 2022 Novato Aclvance , [ìdition 711312022

2

NEWS

}

ENVIRONMENT

PG&E plans to decommission
Potter Valley Project
Company won't re-examine license terms for endangered
species in the interim

The Scott Dam is part of Pacific Gas and Electric Co.'s Potter Valley Project, which the
utility is not planning on relicensíng. PG&E submitted a letter to the Federal Energy
Regulatory Commission on Tuesday stating it will not reexamine license terms in the
interim related to endangered species after the National Marine Fisheries Service
submitted evidence endangered species were being harmed by current conditions.
(Justine Frederiksen/Ukiah Daily Journal file photo)
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Pacific Gas & Electric does not believe it's necessary to reexamine its license
terms for endangered species at the Potter Valley Project as it prepares to
decommission the dams, according to a letter the utility submitted to federal
regulators.
PG&E submitted letters to the Federal Energy Regulatory Commission on Friday
stating that it would take about 30 months to submit an application to surrender its
license once its plan and schedule for doing so receives approval from the federal
agency. On Tuesday, PG&E sent another letter stating that the letter sent by the
National Marine Fisheries Service stating the terms for endangered fish species
should be reevaluated in the interim contained "legaland factual inaccuracies"

though it was willing to revisit some terms "so long as any revisions reflect the
same level of effort and funding as is currently required."
"To the extent NMFS intended there to be some reevaluation or assessment after

twenty years, it could have said so in the (Biological Opinion)," the letter states. "ln
fact, the BiOp does require periodic adaptive management reviews. For example,
NMFS required a review of the summer flow component of the (reasonable and
prudent alternative) after

'10

years of monitoring. Similarly, the interactions of the

pikeminnow population and salmonids were required to be reassessed after 5
years. Those reviews occurred, and no changes were determined to be
necessary."
Fish conservation groups like California Trout and Trout Unlimited, however,
disagreed and issued a statement criticizing the company's "refusal to protect
listed salmon and steelhead in the Eel River."
"PG&E has made it clear they will rid themselves of the 1O0-year-old Eel River
dams, but they seem content to slow-walk the process and continue to kill
(Endangered Species Act)-listed fish while they take their sweet time," Matt
Clifford, California water attorney with Trout Unlimited, said in a statement.
"Yesterday's filing officially puts PG&E on the path toward decommissioning the
Project, but that can't come soon enough for Eel River salmon and steelhead.
These fish need help from PG&E while it still owns the Project so that by the time
the dams actually come out there willstill be viable populations of native
salmonirls to rebuilcj."
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The Potter Valley Project is a 9.4 megawatt hydroelectric project that includes
Scott Dam, forming Lake Pillsbury and Cape Horn Dam, forming the Van Arsdale
Reservoir. The project diverts water from the Eel River to the Russian River.
ln 2019, the utility told FERC it would not relicense the project and the license
officially expired the past April. A regional partnership known as the Two Basin
Partnership was working on taking over the project and finding a way to continue
diverting some water to the Russian River, which those in counties south of
Humboldt County say is crucial to their water security as drought worsens.
However, opinions on how to move fonvard have become more polarized, with
some arguing for total dam removalwhile others still believe the current project
can be modified to continue providing water.
Last month, Lake County Board of Supervisors Chairman Eddie Crandell issued a
statement that dam removalwould be "an expensive gamble with (their)water
supply."

"The current narrative that dam removal in Lake County is the only viable solution
is being pushed fon¡uard withouf proper scrutiny," Crandellwrote. "No realweight is
being given to the true potentialfinancial costs and the very real threat to our
regional water security. This narrative effectively ignores that the Eel River water
diverted from Lake Pillsbury ultimately flows into the Russian River, where it is

then routed into pipelines supplying it throughout Sonoma County and Marin
County, into the taps of cities like Sonoma, Petaluma, and Novato."
Fish conservationists, however, pointed to the partnership's studies showing that
removal of both dams was "feasible and could be completed relatively quickly,
restoring access for salmon and steelhead to habitat critical for their recovery."
"The Potter Valley Project will be our nation's next big dam removal project and is

justified both economically and ecologically," Redgie Collins, legal and policy
director for CalTrout, said in a statement. "Russian River water users must now
determine if they want to maintain a diversion, how much they are willing to pay to
secure one, and determine how they will pay for it. CalTrout remains committed to
helping move fotward a surrender plan that represents a compromise between
Russian and Eel River interests. lf PG&E truly wants to make a positive impact for
Californians then we urge them to be fully committed partners on the Eel River
rather than simply guilty bystanders."
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Desalinat¡on: Should Californ¡a use the
ocean to quench its thirst?
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As the state's uater nLpplies contínue to ùuíndle during this drought, ít's alwcLys utorth ueighing the

pros and cons of desalinization to meet the state's tuater needs
Groundtaater keeps shrínking, reseruoirs keep dryíng. Is it tímefor Calífornia to use desalinization to
increase its depleted tuater supplies?
Here we are again: California is enduring another punishing drought, this one only a few years after the
Iast one ended, which was the most severe drought in the state's nearly Soo years of recorded history. Low

winter snowpack combined with scorching summer temperatures and the driest winter months in roo
years have severely impacted the state's water supply. Lake Oroville, an important reservoir in ButLe
County, had sunk Io 49% of capacity by July r. Lake Shasta was at gg%o capaci.ty. Those are only two of

in the state's water

many

s[orage system. Every one of California's 58 counties is under a drought emergency proclamation. As
analysts know, drought drives California policy. So what has changed since the last drought?

A lot but not enough.

In zot4, the state passed the sweeping Sustainable
Groundwater Management Act. Previously, California had
no statewide policy either regulating or monitoring

groundwater usage. Groundwater provides an estimated
go% of Caiifolnia's watet supply, yet no permits were

required to drop a new well on private land, and there were
no requirements for reporting how much water was

withdrawn. Farmers rely on groundwater to grow crops
during drought years when surface water is scarce, and
without recharge, water tables keep sinking, causing subsidence, reducing supplies to utilize during the
next drought, and dtlriug shallower aquifers that support residences. By lirniting how new wells get drilled
on private land, the law aims to protect California's groundwater from rampant over-pumping and lack of
recharge and make sure it's available during drought and non-drought years.

In zor8, Assembly Bitt 1668 and Senate Bill 6o6 required local water suppliers and state agencies to
establish long-term efficiency standards and water shortage contingency plans. InzotT, Californian used
9o gallons of water, on averâge, per day. Aimed at increasing water conservation by reducing and
governing local use, this legislation set a stand"ard limit of 55 daily gallons per person, with the amount set

to reduce incrementally after January \,2025.
By zozT,fines will be imposed on local water suppliers who fail to meet standards during both drought
and non-drought years.
Parts of greater l-os Angeles are developing projects to collect rainwater and runoff from neighborhoods
and parks and turn it into drinking water. Treating "wastewater" as usable water too precious to waste is
wise long-term strateg.y, especialiy across the grand scale of large metro areas, and in conjunction with

water conservation measures, water recycling, and lawn removal. 1'hat's another excellent development:
Los Angeles homeowners can receive

o

-drought-water-

restrictions). to convert their thirsty lawns into water-efficient, drought-tolerate landscapes

Multiplied across thousands of la'øms, such measures can save a lot of water for people, rather than grass,
2
to drink.

The thing is, drought may drive pcllicy, but droughts end, and people return to old habits in the gray areâs

and neglected spaces [hat policy has yet to change.
Even as some urbanites rernove their lawns, many others keep watering theirs. Farmers still raise dairy
cows in parched palts of the San Joaquin Valley where there's scarce water or natural grass. And some of

the benchmarks for achieving the Sustainable Grclundwater Management Act's groundwater sustainability
goals are set two decades ahead of the law's zot4 enactment, so its actual implementation leaves room for

further over-extraction. During the current drought, private landor¡mers keep drilling new wells and
pushing others deeper while it's still legal, chasing the disappearing water in what some describe as a
frenzy_(hIlps://lwvw.latimes.com/p:qjects/california-farms-water-wells-droughÐ.. What's changed since
the last drought is the idea that California can go on like this forever.
The old way of doing things must be seen as over. As Gov. Jerry Brown said in 2oL5: "\Me're in a new era.
The idea of your nice little green grass getting lots of water every day

-

that's going to be a thing of the

past."

In 2022, what's already changed is the landscape: shifts in rain and snow patterns, and the timing of
sensitive temperature changes, threaten the very system the state relies on. llhe way California's water
suppiy has worked in the past is no longer working, and it may soon stop working at all.

How California gets water
California gets part of its water from the massive Colorado River system, which also supplies Colorado,
Utah, Wyoming, Nevada, Arizona, New Mexico, and Mexico. That system is failing. This June, the U.S.
Department of Interior proposed cutting 2lo 4 million acre-feet from those customers, which is a historic,
arguably unbearable, reduction. High level goals have shifted from delivering water to keeping the entire
Colorado System from crashing.
The other part of California's water collection and storage system works by capturing river and other
surface water in reservoirs and transporting it to communities and farms. The wetter north has always

watered the drier south, but it's the Sierra Nevada snowpack, running through the state's middle, that is
the system's keystone. In the simplest terms, a lot of California experiences a wet winter and dry summer.

Most of the states' snow and rain arrives between November and April. As spring starts to warm, the rains
cease and the mountain snow melts, swelìing creeks and rivers with freshwater, and recharging wetlands

and aquifers. Dams now capture that runoff in resewoirs, which supplies the state through a network of
canals. Climate change has changed this system dramatically.

in 2021than in previous years. In fact, that was the second driest California winter on
record. Snowpack was also lighter. Less snow means less water to fill reservoirs. The temperature also
Less rain fell

impacted

supply.
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Warmer temperatures in April and May melted snow at a f¿ster rate in vital Sierra Nevada watersheds,
including the Sacrarnento, American, and lìeather rivers, and runoff evaporated nore quickly.
Now here we are.

If the climate has changed enough that the terrestriai system California relies on no longer provides
enough water, then logic dictates that the state must look beyond its borders, be it at other imported
water, or to desalinizing the ocean that it al:uts.
Fixing the state's long-term water shortages has to involve reducing water use, creating efficiencies, and
recycling. But it cannot depend entirely on those measures. Here's why: The drought started in zozo, an
emergency was declared in July zozr, and Californians have only reduced their water usage by z%.The
goal is t5%.In fact, this April, water use has actually increased by upwards of
certarn

water-use-r8-in-april) ! A recent Pacific Institute study_(https://www.latimes.com/california/storr¿/zozzo-or-more). concluded that a combination of
improved efficiencies and current technologies could reduce California's urban water use by 4\yo, so why
hasn't that happened? Change happens so slowly, and it seems we've run out of time. Solutions that
address the supply must expiore ways to expand it, and desalinization seems like one obvious droughtproof solution. A severe drought is certainly a constructive time to weigh the pros and cons of
desalinization once again.

The state of desalinization in Califor:nia
The idea is an old one: California is perched beside a huge body of water, so why not take the salt out of

the ocean and drink it? Framed that way, desalinization seems like a no-brainer: If the land won't produce
enough freshwater, then the ocean can make up the difference. Of course, it's not that simple.

california already has r-r. op-euIing desalinization plants
(lrttps://www.latimes.com/opinion/story l2c2r-o9-22ldL-orrght-proof-california-clesalination-plants). of

1fo be clear,

varying sizes and around Lo more pending approval
The Claude Bud Lewis Carlsbad Desalination Plant in Carlsbad is the largest desal plant in the country.
went online in zor5 and cost approximately $r billion dollars. In Santa Barbara, the smaller Charles E.

It

Meyer Desalination Plant renders three million gallons of drinking water each day, sating So % of the
city's demand. There is a contentious proposal for a large plant on the Monterey Peninsula, but the Sand
increase-of-its-desal-plants-intake-wells/). has been processing brackish water in Monterey County since
2o1o. The Southern California Edison facility produces about 2oo,ooo gallons a day on Catalina Island.
But the physical process of desalinating sea water is not only complicated, it's complicated ecologically
and politicalìy, and that makes it contentious.
4

This May, the California Coastal Commission unanimously r:ejectecl the proposecl $r.+ billion clollar
Huntington Beach Desalination Plant for environmental reasons. Set on a low-lying coastal site, the
Commission was concerned that the facility's location exposed it to rising sea levels, and that its process

for converting 5o million gallons of drinking water per day would harm marine life in roo billion gallons
of seawater each year. The plant's aim was to reduce Orange Country's dependence on imported water.
Gov. Newsom supported the plant, calling desal (https://www.mercurfmews.corn/zozz/o4/aghcuöolt_
desalination-p_¡çrj

"more toois in the

tool kit," but critics argued that the water the plant would produce would be too expensive for low-income
consumers and never produce enough water to significantly move the county toward greater water
independence.
So

who do you believe?

A severe drought is a constructive time to weigh the pros and cons of desalinization once again.

The pros and cons

r) Costs
To many critics, desalination is prohibitively expensive. There's the cost of building the facility, then there
are the ongoing operational costs. The Pacific Institute's research shows that seawater desalination costs
nearly four times more than water importation, and five times as much as capturing and processing
rainwater. Certain costs have come dovrn, but measured against other available options, water
conservation and capture still seem much more practical that expensive desal.

z) Water volurne
For all of desal's promise, it doesn't produce that much clean water. The nation's largest plant only
provides
water-ptoblenaË). of San Diego County's water. Due to the nature of the process, only around half of the

saltwater that a facility draws in can be made potable-half. And because the potable water that facilities
do produce is more expensive than other available water, getting cheaper water elsewhere still resembles
the preferable option. That's the free market.

"If you look at existing and planned ocean desal in the state," Stanford law professor Leon Szeptycki said
solution-to-water-woes). in zo16, "it's a smali fraction of the state's overall water demand. It adds up to
just over 6oo,ooo acre-feet (74o million cubic meters) a year, compared to overall freshwater withdrawals
of something like 34 miilion acre-feet (4r,9SB miliion cubic meters) a year." That isn't enough to truly
offset California's ongoing drought troubles.
5

3) Bcological darnage
When desal plants draw in seawater, [hey kill millions of marine organisms in the course of a year. Then,
once the process physically separates the salt from the water, tire dense b¡rproduct must be disposed of,
and historically, that concentrated brine has been discharged into the ocean. Because the byproduct is

heavier than seawater, it doesn't simply mix back in. It sinks, damaging the marine ecosystem it comes in
contact with. One solution is to blend the byproduct back into the seawater using sprayers or special pipes

to disperse the water over greater areas more effectively. That is also expensive.

4) Carbon footprint
Pumping enormous volumes of water from the ocean through pipes requires large amounts of energy. And
pushing that water through the membranes to remove the salt also requires large amounts of energy.
Some estimates state that seawater desalination uses up to three times more electricity than various water

recycling technologies. Critics argue that importing water from the Colorado River Aqueduct, recycling
Iocal wastewater, and instituting local efficiencies are far more energy-efficient options for a thirsty state

in the throws of climate change. As states like California work hard to reduce greenhouse gas emissions
and their reliance on fossil fuels, using this much power to produce clean water seems to tai<e the state
backwards, not forward.
Newsom is already pJcp-arutg to counter potential summer blackouts by_pluchasingplwclfraxû gas-fired

blackouts-in-california/ar-AAZ4N+Ð., complicating the state's clean energy goals. Desal plants emit large
amounts of greenhouse gases. Then there's the fluctuating cost of energy in California. Energy prices often
increase during droughts, due to reduced hydrological power. The turbines can't spin if there isn't enough

water, and lack of water is what we're trying to solve in the first place.

Where do you go frorn there?
"We always backslide after a drought," Jeffrey Mount, a senior fellow at the Pubiic Policy Institute of

California, told The Los Angeles fùnes

(ltt

A/ZOZe:pÉLSÆdnt:
in June, "but we

backslide to a level which isn't as high as it was before the drought, and that's how we make progress in

conservation."
But how much more time does California have to make such slow, incremental progress?
The current drought is the state's second extreme drought in a single decade, and the State of California

sals-(hËpslldrcught.ca.gov/current-drought-conditions/) that historic situation "a symptom of a
warming climate." Drought drives California policy, but with climate change driving drought, it's time to
speed up and diversify the way the state both conserves water and sources it.

Ultimately, when you view the desal process' iarge carbon footprint through the wide-angle lens of cljmate
change, Lhe cost benefit analysis makes it looh like an unattraclive means to supplying the state. Maybe
scientists can devise ways to offset some of the current drawbacks, such as drawing water from deeper
waters rather than along the shore, and maybe certain operational costs will come down, but the idea of
finding renewable sources of ener¡;y to power smaller plants seems difficult, considering that bigger plants
have greater economies of scale.
Desal won't save California from its thirsl, because too many factors conspire to lceep it from contributing

more than a relativeþ small volume to the state's total water needs, but as part of a diverse portfolio of
conseryation approaches, recycling, waste and stormwater capture, and othêr efficiencies, desal may still

help-especially in coastal communities that don't receive waLer from the State Water Project. Because
frankly, it remains unclear howlong northern California and the Colorado River can supplythe rest of the
state.

It certainly

seems unwise to bank on them for much longer. Maybe it's finally time to dip more of

the proverbial straw into the ocean that has helpe.d define the Golden State's image, economy, and

recreation. Or maybe it's time to stop looking for more resources to exploit at great cost and find ways to
maximize the resources we have and minimize our footprint.

Avoiding that is what got us into this mess in the first place.
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Web & Social Media Report
June 2022

Website Statistics

2021/ 22
Visitors

Oct
2021

Nov
2021

Dec
2021

Jan
2022

Feb
2022

Mar
2022

Apr
2022

May
2022

Jun
2022

9,220

6,713

10,138

7,610

5,298

6,114

6,907

6,245

7,225

Social Media Followers

Oct-2021 Nov-2021 Dec-2021 Jan-2022 Feb-2022 Mar-2022 Apr-2022 May-2022 Jun-2022

Facebook
Followers

Twitter
Followers

Instagram
Followers

1,313

1,338

1,376

1,454

1,510

1,571

1,627

1,695

1,760

61

63

65

66

66

69

70

72

76

593

599

611

618

630

638

645

656

670

NMWD Most Visited Pages
Pages

Unique Pageviews

Home

3,953

Online Billing

2,074

Watersmart

1,947

Drought is Here, Save Water.

349

Save Water Outdoors

340

Contact

303

Novato Service Area Drought Guide

254

Novato Water

189

Indoors

186

% of Total

June Social Media Highlights | Facebook

271 people reached | 30 engagements
Engagements include likes, reactions, clicks and comments

731 people reached | 127 engagements

June Social Media Highlights | Facebook

140 people reached | 2 engagements
Engagements include likes, reactions, clicks and comments

176 people reached | 24 engagements

June Social Media Highlights | Facebook

178 people reached | 5 engagements
Engagements include likes, reactions, clicks and comments

148 people reached | 22 engagements

June Social Media Highlights | Facebook

207 people reached | 17 engagements
Engagements include likes, reactions, clicks and comments

120 people reached | 4 engagements

June Social Media Highlights | Facebook

99 people reached | 1 engagements
Engagements include likes, reactions, clicks and comments

242 people reached | 9 engagements

June Social Media Highlights | Facebook

93 people reached | 2 engagements
Engagements include likes, reactions, clicks and comments

334 people reached | 9 engagements

June Social Media Highlights | Facebook

75 people reached | 1 engagements
Engagements include likes, reactions, clicks and comments

103 people reached | 1 engagements

June Social Media Highlights | Facebook

180 people reached | 2 engagements
Engagements include likes, reactions, clicks and comments

109 people reached | 2 engagements

June Social Media Highlights | Facebook

411 people reached | 50 engagements
Engagements include likes, reactions, clicks and comments

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Twitter

June Social Media Highlights | Instagram

1 likes

7 likes

June Social Media Highlights | Instagram

2 likes

3 likes

June Social Media Highlights | Instagram

5 likes

1 likes

June Social Media Highlights | Instagram

4 likes

2 likes

June Social Media Highlights | Instagram

2 likes

5 likes

June Social Media Highlights | Instagram

3 likes

2 likes

June Social Media Highlights | Instagram

2 likes

1 like

June Social Media Highlights | Instagram

1 like

2 likes

June Social Media Highlights | Instagram

3 likes

Novato and West Marin Water Quality Mailer / Postcard

Public Sign For Rush Creek

New Thank You Card

New Boundary Map
Before

After

News Stories - June

(1) New Gallagher Well Project
(2) Office Temporarily Closed page
and banner

36

New Web Page - June

What Is An Acre Foot?

37

Updated Org Chart - June

Updated org chart on the
‘About’ page of NMWD.com

38

Facebook Likes Campaign - June Report
We are running an evergreen ad which
encourages customers in the NMWD
service areas to ‘like’ (follow) the
NMWD Facebook page.

Spend in June
2022

$31.04

Reach

Impressions

2,751

5,117

(Number of
people who saw
the ad)

Results

(New Page Likes)

Cost Per New
Page Like

65

$0.54

This month, we were able to reach over 2,751 people with
the Likes Campaign

What’s Next?

●

Water Quality Report for Novato and West Marin
○

Spanish translations of Novato and West Marin Water Quality Reports

●

Template for construction project signs

●

Continued drought social campaign during summer months
○

●

This will include sharing SMWSP social ads

Continuation of social posts to highlight employees on their work anniversaries

40

Thank You

