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Humboldt Bay Municipal Water District
Urban Water Management Plan
2020

1 Introduction and Lay Description

1.1 Background and Purpose

This Urban Water Management Plan (UWMP) for the Humboldt Bay Municipal Water District
(HBMWD or District) has been prepared in accordance with the California Urban Water Management
Planning Act of 1983 (AB 797) (UWMP Act) as amended, including amendments made per the Water
Conservation Bill of 2009 (SBX7-7). In addition, the 2020 UWMP Guidebook was utilized in the
preparation of the District’s 2020 UWMP. The overall intent of the UWMP is to provide long-term
water supply and resource planning. The UWMP describes an urban water supplier’s water supplies
and demands, as well as conservation efforts. The District’s UWMP relies upon its knowledge and
ability to consider the unique circumstances of our water agency. This Plan contains all information
required by the California Water Code, Division 6, Part 2.6. This is the eighth such plan prepared by
the District. The last plan was submitted in June 2016.

The District operates a regional water system and provides service at the wholesale level. Since the
early 1960s, the District has reliably supplied water to customers in the greater Humboldt Bay area of
Humboldt County, California. The District provides treated, potable water for domestic and business
use to seven municipalities (wholesale customers), as well as approximately 200 retail customers. From
the early 1960s to the 1990s, the District also provided untreated surface water to two industrial
customers (pulp mills). However, one of the larger pulp mills closed down in the 1990s and the last
pulp mill ceased operation in 2009.

As a result of these changes in customers and water demands, the District now has more than enough
water supply to serve existing and future customers, even during drought years. Our source of water,
Ruth Lake reservoir has filled multiple times during drought years and supplies a consistent, reliable
source of water, thereby reducing any challenges to water supply availability. As noted in sections
below, the District is evaluating options for the use of this additional water supply, including expansion
of demand within its service territory, transfers to other users and dedication of portions of its water
rights to instream flow enhancement.

The data used for preparing this report comes primarily from the District’s operational records. Figures
relating to watershed runoff were obtained from the United States Geological Survey (USGS). Current
and projected population figures for Humboldt County (County) are based on data from the California
Department of Finance (DOF) with guidance from the Humboldt County Planning Department
(HCPD). In some sections, tables of information suggested in the DWR 2020UWMP Guidebook
(Guidebook) are not applicable to the District. However, a majority of the tables from the Guidebook
have been incorporated into this UWMP to help DWR’s review process, even if they are not applicable
to the District. The UWMP Checklist has also been included in Appendix A to support DWR’s review
process.

11215127/UWMP-2020 final



2 Plan Preparation

2.1 Basis for Preparing a Plan

According to the UWMP Act, all water suppliers with more than 3,000 connections or distributing
more than 3,000 acre-feet per year (AFY) of water shall complete an UWMP every five years ending
in ‘5” and ‘0. HBMWD is an urban water supplier, and is preparing this Urban Water Management
Plan pursuant to CWC 10617 et seq. HBMWD supplies more than 3,000 acre-feet per year of potable
water to seven retail water suppliers, and is preparing this update under the category of a wholesale
water supplier. HBMWD is required to provide this update to its UWMP by July 1, 2021.

2.2 Regional Planning

HBMWD participated in the North Coast integrated regional water management planning group,
known as the North Coast Resources Partnership until mid - 2020. HBMWD representatives have
served on the technical advisory committee which analyzes projects proposed for funding with IRWM
water bond funds. HBMWD has been the recipient of these funds for various water supply
infrastructure projects.

HBMWD also collaborates closely with its seven wholesale water supply customers, meeting with
them monthly to address water quality and supply regulatory requirements, operational and
infrastructure replacement needs, and funding needs.

2.3  Individual or Regional Planning and Compliance
HBMWD has prepared this UWMP in conjunction with its wholesale water supply customers who are

responsible for preparing UWMPs. Each of these organizations has chosen to define their own SB x7-
7 compliance targets and reporting programs, so there is not a regional UWMP or regional alliance.

Submittal Table 2-2: Plan Identification

Select Name of RUWMP or Regional Alliance
Only Type of Plan if applicable
One (select from drop down list)

Individual UWMP

Water Supplier is also a

O member of a RUWMP

] |Water Supplieris also a
member of a Regional Alliance

Regional Urban Water Management
Plan (RUWMP)

2020 UWMP Final 7



2.4 Fiscal or Calendar Year and Units of Measure

HBMWD has prepared this UWMP using calendar year data. The typical units of measure in this
UWMP are acre-feet.

Submittal Table 2-3: Supplier Identification
Type of Supplier (select one or both)

Supplier is a wholesaler

O Supplier is a retailer

Fiscal or Calendar Year (select one)

UWMP Tables are in calendar years

O |UWMP Tables are in fiscal years

If using fiscal years provide month and date that the
fiscal year begins (mm/dd)

Units of measure used in UWMP *
(select from drop down)

NOTES: Supplier name is Humboldt Bay Municipal
Water District

2.5 Coordination and Outreach

The District collaborated with multiple local and stakeholder agencies in preparation of this UWMP.
This effort was conducted to inform the agencies of the planning activities of the District, to gather
quality data for use in this UWMP, and to coordinate with other regional plans and initiatives. To that
end, the District worked with its four larger municipal customers that qualify as Urban Water
Suppliers as defined by the Urban Water Management Plan Act: City of Arcata, City of Eureka,
Humboldt Community Services District, and McKinleyville Community Services District. The
District provided assistance and information needed by these agencies for the preparation of their
UWMPs and they reciprocated. Virtual meetings (due to current COVID-19 constraints) were
conducted from March 2021 thru May 2021 between the District and these agencies, which were
called 2020 UWMP Work Group Meetings. Appendix B shows a sample Work Group Meeting
Agenda and signup sheet. All seven of the District’s wholesale customers were provided with copies
of the District’s adopted plan.

2020 UWMP Final 8



Submittal Table 2-4 Wholesale: Water Supplier Information Exchange
(select one)

Supplier has informed more than 10 other water suppliers of water
supplies available in accordance with Water Code Section 10631.
Completion of the table below is optional. If not completed, include a
list of the water suppliers that were informed.

Provide page number for location of the list.

Supplier has informed 10 or fewer other water suppliers of water
supplies available in accordance with Water Code Section 10631.
Complete the table below.

Water Supplier Name

Add additional rows as needed

City of Arcata, City of Blue Lake, City of Eureka,

Fieldbrook/Glendale Community Services District, Humboldt Community

Services District, McKinleyville Community Services District, Manila Community

Services District
NOTES:

In addition to the above coordination efforts, notification was provided to local city and county
land-use planning agencies prior to the UWMP public hearing that the District was in the process of
reviewing and updating its UWMP. Appendix B contains a copy of the 60-day Notification (B-1).

3 System Description

3.1 General Description

HBMWD operates two separate and distinct water systems: a domestic water system which supplies
treated drinking water; and an industrial system which supplies untreated raw water to large industrial
users for industrial purposes. HBMWD’s system consists of the following facilities:

e R.W. Matthews Dam which forms Ruth Reservoir in southern Trinity County

e Gosselin Hydro-Electric Power House at Matthews Dam

o Diversion, pumping and control facilities adjacent to the Mad River near Essex at the John R.
Winzler Operations and Control Center

o Storage and treatment facilities

o Two separate and distinct pipeline systems which deliver treated drinking water or untreated
raw water to HBMWD's customers.

R. W. Matthews Dam impounds runoff from the upper quarter of the Mad River basin, an area of
approximately 121 square miles. The capacity of Ruth Reservoir, impounded by Matthews Dam, is
48,030 acre-feet.

A portion of the water stored in Ruth Lake is released each summer and fall to satisfy HBMWD’s

downstream diversion requirements, as well as maintain minimum bypass flow requirements in the
Mad River below Essex. Although HBMWD impounds water at Ruth Lake and diverts water at Essex,

2020 UWMP Final 9



the operations do not significantly affect the natural flow regime in the Mad River. There are several
reasons for this, described as follows.

The total volume of water impounded and diverted by HBMWD represents a small percentage of the
natural yield of the Mad River watershed. The Mad River’s average annual discharge into the Pacific
Ocean is just over 1,000,000AF. Ruth Reservoir, in its entirety, represents less than 5% of the total
average annual runoff from the Mad River basin. The total 48,030 AF capacity of Ruth Reservoir is
not drawn down each year, so the amount of winter-season runoff captured in the reservoir is yet a
smaller percentage of the total runoff. With respect to diversions, the current withdrawal rate at Essex
averages 10 million gallons per day (11,000 AF per year), which is only 1% of the total annual average
runoff of the Mad River watershed. This diversion is accomplished by extracting river water from the
underlying aquifer via Ranney Collectors. In the winter months, additional filtration is provided by an
in-line filtration facility. The full diversion capacity of 75 MGD (84,000 AF per year) is just 8% of the
total annual average runoff of the watershed. The balance of the capacity above that diverted via the
Ranney Collectors can be pumped from a screened surface diversion, also at Essex.

3.2 Service Area
The District is located in Humboldt County and serves the greater Humboldt Bay region (Figure 1).

The District was established in 1956 to provide municipal and industrial water for the area. The
District’s service area includes the most heavily populated and developed parts of the County.

2020 UWMP Final 10



HBM.W.D
SERVICE
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HUMBOLDT
COUNTY

Figure 1 — District Service Area.

3.3 Service Area Climate

Humboldt County’s watersheds receive high annual rainfall. According to the National Oceanic and
Atmospheric Administration (NOAA) and the Western Regional Climate Center (WRCC), rainfall at
Eureka averages just less than 40 inches per year (data from 12/01/1886 to 06/09/2016). At Ruth, in
Trinity County, where the District operates the R.W. Matthews Dam and the Ruth Reservoir, average
rainfall is approximately 65 inches per year (data from 1/1/1930 to 7/31/1985). Some mountainous
areas within the region often receive more than 100 inches of rain per year, mostly during the period
from November to April. Figure 2 shows the mean annual precipitation in the Mad River Watershed.
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Figure 2. Mad River Watershed Assessment: Mean Annual Precipitation
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Rainfall, temperatures and evaporation are discussed further in Section 6.10 and in the North Coast
Integrated Regional Water Management Plan’s “Climate Change Vulnerability Assessment” in
Appendix G.

3.3.1 Climate Change

HBMWD'’s dam, reservoir and diversion facilities are not at risk due to factors associated with climate
change — sea level rise or changes in precipitation intensity. Water supplies could be affected by
changing precipitation patterns. However, predictions of precipitation pattern changes associated with
global circulation models project that the Pacific Northwest (including the North Coast of California)
will receive increased rainfall, while the Southwestern U.S., including Southern California, will likely
become drier.

In an analysis completed in 2015, HBMWD identified a water supply delivery level of at least 36 MGD
(Compared to the 10 MGD delivered in 2015) would be sustainable even under continuous hydrologic
conditions similar to those experienced in 1976-77. Even this result is a conservative assessment, as it
also assumes that diversions are directly at Ruth Dam, rather than 75 miles downstream at Essex, where
intervening accretions in river flow would provide even more water supply available for diversion.

3.4 Service Area Population and Demographics

The District used data from the California Department of Finance (DOF) to determine the estimated
population served by the District. Guidance was also provided by staff at the Humboldt County
Planning Division (HCPD) in regard to the County’s General Plan Update (GPU) and district
boundaries. HCPD staff used the GPU to help identify areas within the County that had higher growth
rates, or more potential growth than others.

The DOF created a database with individual files for each county in the State containing population
data. The current data has population projections for the year 2010 and population projections up to
the year 2060. This database is titled, “Race/Ethnic Population with Age and Sex Detail, 2010-2060.”
Humboldt County’s population projection through 2040 was taken from this database. The County’s
population estimates from 2020 through 2040 yield a projected average annual growth rate in Humboldt
County of approximately 0.07%. This data also showed that Humboldt County’s population decreased
five percent from 2019 to 2020.

Staff at the HCPD helped to determine the District’s service area population as a percentage of the
County’s population by using Census blocks and the County’s geographical information system (GIS)
for city and district boundaries. The result was for 2020 the District’s service area population is
approximately 65% of the population of Humboldt County. Therefore, the District’s population has
been projected at 65% of the County’s population through the year 2040 in 5-year increments (Table
3-1W). Since the average annual growth rate in Humboldt County from 2010 to 2030 is projected to
be 0.07%, the District’s service area population is assumed to increase by 0.07% per year.
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Submittal Table 3-1 Wholesale: Population - Current and Projected

Population 2020

2025

2030

2035

2040

2045(opt)

Served 87,976

91,055

94,242

97,540

100,954

NOTES: The District provides water to approximately 66% of the population of
Humboldt County. Data from the 2020 Census is not yet available. Per the US Census
Bureau, the Humboldt County population growth rate from 2010-2019 is estimated at
0.07%. This growth rate was applied to the District's population growth per year.

4 System Water Use

4.1

Recycled versus Potable and Raw Water Demand

Recycled water is covered in more detail in Section 6.5. As shown in Table 4-3 below, there is no
current or projected demand for recycled water within the HBMWD service territory.

4.2 Water Uses by Sector
Total water use, and use by sector (municipal customer) for HBMWD’s wholesale water service area

1s defined in Table 4-1:

Submittal Table 4-1 Wholesale: Demands for Potable and Non-Potable' Water - Actual

Use Type 2020 Actual
Drop down list Level of
May select each use multiple times e P
These are the only use types that will be fule ol Desaisdoy Treatment When Vo|ume2
recognized by the WUE data online submittal (as needed) Delivered
tool Drop down list

Add additional rows as needed

Sales to other agencies City of Arcata Drinking Water 1,679

Sales to other agencies City of Blue Lake Drinking Water 178

Sales to other agencies City of Eureka Drinking Water 3,554

Sales to other agencies Fieldbrook Glendale CSD Drinking Water 186

Sales to other agencies Humboldt CSD Drinking Water 809

Sales to other agencies McKinleyville CSD Drinking Water 1,481

Sales to other agencies Manila CSD Drinking Water 103

Retail demand for use by Drinking Water 274

Losses Water Loss Audit 2020 Drinking Water 5
TOTAL 8,269

NOTES: The District sells drinking water to seven wholesale customers and approximately 200 retail
customers.
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Projected water use is described in Table 4-2:

Submittal Table 4-2 Wholesale: Use for Potable and Raw Water * - Projected

Use Type Projected Water Use 2
Report To the Extent that Records are Available
Drop down list Additional Description
The’\:Zyasr:ltehC: ii?: Uee R::;il:ailef e (as needed) 2025 2030 2035 2040 2045

recognized by the WUEdata online submittal (Opt)

tool.
Add additional rows as needed
Sales to other agencies Arcata, City of 1,949 2,050 2,157 2,271
Sales to other agencies Blue Lake, City of 184 190 197 204
Sales to other agencies Eureka, City of 3,124 3,216 3,314 3,410
Sales to other agencies Fieldbrook-Glendale CSD 193 200 207 214
Sales to other agencies Humboldt CSD 2,296 2,363 2,434 2,501
Sales to other agencies McKinleyville CSD 1,420 1,470 1,510 1,560
Sales to other agencies Manila CSD 107 111 115 119
Retail demand for use by suppliers that
are primarily wholesalers with a small [HBMWD Retail Customers 474 477 481 484
volume of retail sales
Retail demand for use by suppliers that
are primarily wholesalers with a small |Nordic Aquafarms 336 336 336 336
volume of retail sales

TOTAL

NOTES: Demand projections by larger agencies (Arcata, Eureka, Humboldt CSD and McKinleyville CSD) provided by respective ager

Total water demands projected into the future are provided in Table 4-3:

Submittal Table 4-3 Wholesale: Total Water Use (Potable and Non-Potable)

2045
2020 2025 2030 2035 2040

(opt)
PO Ee] EW WRI? 8269 | 10,083 | 10,413 | 10,751 | 11,099 | o
From Tables 4-1W and 4-2W
Recycled Water Demand* 0 0 0 0 0 0
From Table 6-4W
TOTAL WATER DEMAND 8,269 10,083 10,413 10,751 11,099 0
*Recycled water demand fields will be blank until Table 6-4 is complete.
NOTES:
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4.3 Distribution System Water Losses

HBMWD conducted a water loss audit, using the AWWA water audit software. AWWA Cal-Nevada
staff was contacted for guidance on preparation of the water loss audit, which is attached as Appendix
I. HBMWD’s water balance calculations are shown in the following table:

AWWA Free Water Audit Software: Water Balance

WAS V5.0

American Water Works Association.
Copyright © 2014, All Rights Reserved.

Water Audit Report for:

Humboldt Bay Municipal Water District (CA1210013)

Reporting Year:

2019

1/2019 - 12/2019

Data Validity Score:

Own Sources

(Adjusted for
known errors)

9,519.917

Water Imported

0.000

System Input
9,519.917

Revenue Water
8,915.241

Revenue Water

599.857

Water Exported .
Billed Water Exported
8,915.241
___________________ N e
Billed Metered Consumption (water
Billed Authorized Consumption |exported is removed)
599.857
Authorized 599.857 Billed Unmetered Consumption
Consumption
0.000
. Unbilled Metered Ci ti
ceoes Unbilled Authorized Consumption AU AR ZE I
0.000
0.208 Unbilled Unmetered Consumption
0.208
Water Supplied Unauthorized Consumption
Apparent Losses 0.374
604.676 4.370 Customer Metering Inaccuracies
3.621
Systematic Data Handling Errors
Water Losses 0.375
4611 Leakage on Transmission and/or
) Distribution Mains
Real Losses Not broken down
Leakage and Overflows at Utility's Storage
0.241
Tanks
Not broken down
Leakage on Service Connections
Not broken down

Non-Revenue Water
(NRW)

4.819

As shown in Table 4-4, HBMWD’s water losses in CY2019 were 4.61 acre-feet:

Table 4-4 Wholesale: 12 Month Water Loss Audit Reporting

Reporting Period Start Date

Volume of Water Loss*
(mm/yyyy)

01/2019 4.61

* Taken from the field "Water Losses" (a combination of apparent

losses and real losses) from the AWWA worksheet.

NOTES: Reporting data from 2019 calendar year, report for 2020
calendar year will not be filed until October 2021
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4.4 Climate Change

The North Coast Resources Partnership, which is the governing body for the integrated regional water
management plan for the North Coast region of California (which stretches from Sonoma County north
to the Oregon border and east to Trinity, Siskiyou and Modoc Counties) has conducted a climate change
vulnerability assessment. This assessment was conducted in 2014 and is included in this Plan

as Appendix G.

The assessment evaluated potential impacts on 11 different sectors: four natural ecosystems — forest,
rangeland, riparian and coastal; and seven built/human/economic systems — agriculture, forestry,
fisheries, water supply/demand, energy capacity/demand and recreation. Various climate models and
emission scenarios were then used to develop a basin characterization model that itself was used to
project likely changes to climate and hydrology in the north coast region. The impacts of these climate
and hydrology changes on the eleven sectors were then evaluated and the sensitivity and adaptive
capacity of the eleven sectors to climate change were projected for the various watersheds in the north
coast region. Based on the sensitivity and adaptive capacity, the vulnerability of the sectors to climate
change was then ranked into three categories: high, medium and low. The principal reference used to
define these changes was a 2012 paper prepared for the California Energy Commission by Thorne, J.
H., R. Boynton, L. Flint, A. Flint, T. N. Le, entitled “Development and Application of Downscaled
Hydroclimatic Predictor Variables for Use in Climate Vulnerability and Assessment Studies.”

The August 27, 2018 North Coast Region Report for California’s Fourth Climate Change Assessment
(pages 19-20) notes that “In the North Coast region, model predictions of annual precipitation fall
within the range of historical variation...but trend towards slightly higher (2-16%) precipitation across
the region by the end of the century...recent research indicates that the precipitation variability is likely
to increase in the future (Swain et al.2018”. The North Coast Region Report is included in Appendix
G.

Overall, water supply and demand are projected to be of low to moderate vulnerability of climate
change in the north coast region in general, and even less so in the Mad River watershed. The Mad
River watershed is rainfall-dominated (little to no snowpack), and annual demand on water supplies
available from the watershed are typically well below 10% of mean runoff. As noted in Section 3.3.1,
HBMWD has estimated that demand up to 36 MGD (compared to a current annual average usage of
10 MGD) could be met reliably, even if the unprecedented condition of continuous hydrology similar
to the 1976-77 drought occurred.

Instream flow requirements in the Mad River are consistently met, and are adequate to protect the
ecosystem, which includes a number of threatened or endangered aquatic species. Similarly, beneficial
uses in the Mad River are consistently supported and are expected to continue to be so into the future.
Two of HBMWD’s seven wholesale customers also rely on coastal aquifers for a portion of their water
supply, but saltwater intrusion and drought resiliency has not been a problem for these aquifers, nor is
that situation expected to change into the future.

There is significant infrastructure in the HBMWD service area that is within six feet of mean sea level,

including some portions of transmission pipelines operated by HBMWD, and distribution infrastructure
operated by HBMWD’s wholesale customers.
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5 SB X7-7 Baselines and Targets

5.1 Guidance for Wholesale Agencies

The Water Conservation Bill on 2009 (SBX7-7) has a goal to achieve a 20 percent reduction in per
capita water use statewide by 2020. Per capita use of water in the area is below national and state
averages. Current production of treated drinking water for municipal purposes averages 10 MGD. This
municipal use includes residential, commercial, industrial and agricultural uses of the water. Per capita
water use rates in this region are low and likely benefit greatly from the moderate climate and abundant
rainfall, as needs for agriculture and landscaping are often met with rainfall rather than municipal water.
As the District is a wholesale water supplier and not an “urban retail water supplier,” per the 2020
UWMP Guidebook, the baseline and urban water use target calculations do not apply to the District.
Therefore, as a wholesale water supplier, the District does not have to develop an implementation plan
for compliance with the Water Conservation Bill of 2009.

Although the District does not have to establish these baseline and water use targets, the District has
supported and will continue to support its wholesale water customers (who are urban retail water
suppliers) with their water conservation programs, and to help them achieve their Interim and Final
urban water use reduction targets.  Section 9.3 shows the District’s participation in various public
education and outreach activities with the other four larger water agencies over the past five years.

5.2 Updating Calculations from 2015 UWMP

This section applies to Retail service water agencies only.

5.3 Baseline Periods

This section applies to Retail service water agencies only.

5.4 Service Area Population

This section applies to Retail service water agencies only.

5.5 Gross Water Use

This section applies to Retail service water agencies only.

5.6 Baseline Daily Per Capita Water Use

This section applies to Retail service water agencies only.

5.7 2020 and 2025 Targets

This section applies to Retail service water agencies only.

5.8 2020 Compliance Daily per Capita Water Use (GPCD)
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This section applies to Retail service water agencies only.
5.9 Regional Alliance

This section applies to Retail service water agencies only.

6 System Demands

6.1 Purchased or Imported Water

The source of water distributed by the District is from the Mad River. The R.W. Mathews dam, located
in Trinity County, impounds water to form Ruth Reservoir (Figure 2). The Mad River flows from
Trinity County into Humboldt County where water is diverted at the District’s Essex pumping facility
located approximately 75 miles downstream from the dam. The District does not purchase or import
water from any other source.

6.2 Groundwater

At the District’s Essex Operations Center, municipal water is pumped from the aquifer beneath the
Mad River by four Ranney wells. Figure 1 shows a close-up of the District’s Ranney wells along the
Mad River. The water that is pumped by the Ranney wells is continually recharged by surface water
from the Mad River, part of which is released from Ruth Lake pursuant to the District’s water rights
permits. Therefore, the District does not pump or deliver groundwater and Table 6-1 W is not
applicable to the District.

Figure 3. Ranney Well along Mad River, close-up.

Although the District does not pump groundwater, in 2006, the District completed a Groundwater Study
of the aquifer in the Essex Reach of the Mad River in the vicinity of the Ranney Wells. This study was
done to support the District’s Capital Improvement Plan, and in particular, to better understand the
basin hydrology and the interactions between the Ranney wells and the surrounding environment for
the projects proposed. The site studied was the Mad River Groundwater Basin which is located in the
North Coast Hydrologic Region. This basin is not adjudicated. DWR has determined this Basin to be
low priority classification. It is composed of the Mad River Lowland Subbasin (Basin #1-8.01) and
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the Dows Prairie Subbasin (Basin #1-8.02), as defined by DWR. There is no present or anticipated
overdraft in the two subbasins. The specific location of the study is the Holocene River Channel
Deposits in the Mad River Lowland Subbasin. The Study was conducted in accordance with Assembly
Bill 3030 and was used to produce the District’s Ground Water Management Plan (GWMP) (Appendix
E).

The District does not have any current or planned groundwater supply additions to its Domestic or
Industrial Water Systems.

Submittal Table 6-1 Wholesale: Groundwater Volume Pumped

Supplier does not pump groundwater.
The supplier will not complete the table below.

O All or part of the groundwater described below is desalinated.

Groundwater Type Location or Basin Name
Add additional rows as needed

TOTAL 0 0 0 0 0

NOTES:

6.3 Surface Water

At the District’s Essex Operations Center located just northeast of Arcata, municipal water is pumped
from the aquifer beneath the Mad River by four Ranney wells. These Ranney wells are situated within
the riverbed at depths ranging from approximately 60 to 90 feet. The water that is pumped by the
Ranney wells is continually recharged by surface water from the Mad River, a portion of which is
released from Ruth Lake pursuant to the District’s water rights permits. The District has appropriative
water rights permits from the State Water Resources Control Board through the year 2029 for surface
water storage and diversion. These are Permit No. 11714 and Permit No. 11715 respectively.

The District’s Industrial Water System is separate and distinct from its Domestic Water System. From
the early 1960s to the 1990s, the District also provided untreated surface water to two industrial
customers (pulp mills). This Industrial Water System is capable of supplying 60 MGD of untreated
water. The larger pulp mill closed down in the 1990s and the last pulp mill ceased operation in 2009.
With no existing industrial customer, the District has an opportunity to support future water supply
needs.

One possible future customer is Nordic Aquafarms. Nordic Aquafarms is projecting a peak need of
domestic potable water at 300,000 gallons per day with normal daily demand less than 200,000 gallons
per day (200 AFY). Both of these volumes are well within our available capacity to reliably deliver
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domestic potable water to their project. In addition, Nordic Aquafarms has requested industrial (non-
treated) water with maximum demand of 3 million gallons per day (3,000 AFY) of industrial water.
This is only 4.6% of the previous industrial volume supplied.

6.4 Stormwater

The District has ample supply to meet all its customer demands. The District does not have a
stormwater recovery system.

6.5 Waste water and Recycled Water

The District is a regional water wholesaler and does not operate or have any authority over wastewater
collection and treatment in the area. Some of the District’s larger municipal customers provide both
water and sewer services to their customers. Information about these systems and their water recycling
programs may be found in their respective UWMPs. Therefore the following tables—Tables 6-3 W,
6-4 W, and 6-5 W dealing with recycled water are not applicable to the District.

Submittal Table 6-3 Wholesale: Wastewater Treatment and Discharge Within Service Area in 2020

Wholesale Supplier neither distributes nor provides supplemental treatment to recycled water.
The Supplier will not complete the table below.
1
Does This Plant 2020 volumes
q Treat
Discharge Wastewater
Wastewater Locatiogn BEEETgE Discharge ID '\gei:h::ja?f Wastewater TreLa;tvrrellent s | |
Treatment Location o—— p e \Wastewater Discharged Recycled Recycled Instream
Name or Ao . Treated Within Outside of | Flow Permit
Plant Name e Description X 5 . Outside the . Treated
Identifier (optional) | Drop down list ) Drop down list Wastewater | Service Area | Service Area |Requirement
Service Area?
Drop down list
Add additional rows as needed
Total 0 0 0 0 0
NOTES:
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Submittal Table 6-4 Wholesale: Current and Projected Retailers Provided Recycled Water Within Service Area

Recycled water is not directly treated or distributed by the Supplier.

o
The Supplier will not complete the table below.

Name of Receiving Supplier or Level of Treatment
Direct Use by Wholesaler Drop down list
Add additional rows as needed

2020* 2025* 2030* 2035* 2040* | 2045* (opt)

Total 0 0 0 0 0 0

NOTES:

Submittal Table 6-5 Wholesale: 2015 UWMP Recycled Water Use Projection Compared to
2020 Actual

Recycled water was not used or distributed by the supplierin 2015,
nor projected for use or distribution in 2020.
The wholesale supplier will not complete the table below.

Name of Receiving Supplier or
. S=ERL 2015 Projection for 2020* 2020 Actual Use*
Direct Use by Wholesaler
Add additional rows as needed
Total 0 0
NOTES:

6.6 Desalinated Water Opportunities

Due to the abundant fresh water supply, development of desalinated water is not a necessary or cost-
effective option for the District. Therefore, the District is not considering development of desalinated
water supplies within the planning horizon of the 2020 UWMP.

6.7 Exchanges or Transfers

In 2009, the District lost its last industrial customer for its Industrial Water System. In 2011, the District
developed a Water Resource Planning (WRP) Implementation Plan that addresses the loss of its
customer base and established three water-use options the District will consider and as appropriate,
pursue (Appendix C). One option is the transfer of water for use outside of the District’s existing
service territory to another public water agency for a “beneficial use.” This option has the potential to
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transfer up to 40 MGD or 44,800 AFY of water (pursuant to the demand objectives of the other two
options).

A transferee agency (or agencies) is unknown at this time. The District is still in the planning process
and is in discussions with the Trinidad Rancheria The District is evaluating all the water use options
as categorized in the WRP Implementation Plan.

6.8 Future Water Projects

As previously discussed, the District has an abundance of water to supply its customers. This
abundance of water will be available to the District in average, single-dry, and multiple-dry water years,
as will be discussed in the following sections. Therefore, no new water supply projects that create a
new source of supply are planned or deemed necessary at this time. Table 6-7 W (Expected Future
Water Supply Projects or Programs) is not applicable.

Submittal Table 6-7 Wholesale: Expected Future Water Supply Projects or Programs

No expected future water supply projects or programs that provide a quantifiable increase to the agency's
water supply. Supplier will not complete the table below.

Some or all of the supplier's future water supply projects or programs are not compatible with this table and
are described in a narrative format.

Provide page location of narrative in the UWMP

Joint Project with other suppliers? Expected
" Planned Planned for Use f
Name of Future Description Implementation o Increase in
Projects or Programs i (if needed) P n earType Water Supply to
Drop Down Menu If Yes, Supplier Year Drop Down list L
Name Supplier

Add additional rows as needed

NOTES:

6.9 Summary of Existing and Planned Sources of Water

The source of water distributed by the District is from the Mad River, located in Trinity and Humboldt
Counties, and Ruth Reservoir, which is located in Trinity County (Figure 2). R.W. Matthews Dam,
located at river mile 75, impounds water in Ruth Lake (Figure 3). The District manages releases from
the dam to ensure sufficient supplies downstream throughout the year.
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7 o
Figure 5. Aerial view of R.W. Matthews Dam and Ruth Lake.

At the District’s Essex Operations Center located just northeast of Arcata, water is diverted and pumped
to meet demand. Municipal water is pumped from an aquifer beneath the Mad River by four Ranney
wells situated within the riverbed at depths ranging from approximately 60 to 90 feet. Industrial water
is diverted by a surface diversion facility.

The District has appropriative water rights permits from the State Water Resources Control Board
through the year 2029 for surface water storage and diversion. These are Permit No. 11714 and Permit
No. 11715 (Appendix D). Permit No. 11714 allows the District to store up to 48,030 AFY at Ruth
Lake to be collected “from October 1 of each year to April 30 of the succeeding year.” Permit No.
11715 allows the District to directly divert up to 84,000 AFY (75 MGD) at the Essex facilities. This
represents 8.7% of the average annual runoff (966,579 AFY) of the Mad River Basin for the period
from 1963 to 2020 (average annual runoff data provided by USGS at Gage Station 1148100 on the Mad
River near Arcata, CA). During the last five years (2016-2020), the District has diverted an average of
8,300 AFY for domestic consumption, which represents only .9% of the average annual runoff of the
Mad River Basin and only 10% of the permitted maximum annual diversion.

During 2020, the District only diverted a total of 8,269 AF. Table 6-8 shows the 2020 diversion from
storage and from surface water supplies.
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Submittal Table 6-8 Wholesale: Water Supplies — Actual

Water Supply

Drop down list - .
May use each category multiple | Additional Detail on Total Right or
times.These an.e the onlylwater Water Supply Actual Volume* Water Qualllty Safe Yield*
supply categories that will be Drop Down List .
recognized by the WUEdata (optional)
online submittal tool
Add additional rows as needed
Surface water (not Mad River Storage and
, ( ad Rl & 8,269 Drinking Water 84,000
desalinated) Diversions
Total 8,269 84,000
NOTES: Per SWRCB Order WRO-2004-0038, the maximum amount to be appropriated by direct diversion
under Permit #11715 shall not exceed 84,000 AFY.

The City of Eureka (City) maintains water rights on the Mad River equivalent to 5.16 MGD. Under
an agreement between the District and the City, the deliveries from the District to the City are
considered to be deliveries of the City’s water, emanating from its own water rights, not those of the
District. Deliveries to the City in excess of the City’s water rights are considered deliveries of the
District’s water.

Because the District’s water supply capability is determined by its water rights and existing facilities,
the projected supply is 84,000 AFY as shown in Table 6-9.

Submittal Table 6-9 Wholesale: Water Supplies — Projected

Projected Water Supply
Water Supply Report To the Extent Practicable

2025 2030 2035 2040 2045 (opt)
5 " Additional Detail on
rop down list
May use each category multiple times. Water Supply Reasonably | Total Right | Reasonably | Total Right | Reasonably | Total Right | Reasonably | Total Right | Reasonably | Total Right
ISR 8 G2 Gl 7 S i BllED Available |orSafe Yield| Available |orSafe Yield| Available |orSafe Yield| Available |orSafe Yield| Available |orSafe Yield

that will be recognized by the WUEdata

S —— - Volume (optional) Volume (optional) Volume (optional) Volume (optional) Volume (optional)

Add additional rows as needed

Mad River Storage and

o 84,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000
Diversions

Surface water (not desalinated)

Total[ 84,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000 0 0

NOTES: Per SWRCB Order WR0-2004-0038, the maximum amount to be appropriated by direct diversion under Permit 11715 shall not exceed 84,000 afy
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6.10 Climate Change Impacts to Supply

Watersheds in both Humboldt County and Trinity County receive high annual rainfall. The climate of
the lower Mad River watershed is influenced by the coastal atmosphere and averages 40 inches of rain
per year between the months of October through April. Further inland, rain is predominant during these
winter months up to 3,000 feet, with snow above 4,000 feet. The average rainfall in the upper watershed
is approximately 65 inches.

Month | Std Mo Avg ETo | Average Rainfall | Average Temperature
(Evapotranspiration) (Inches) Min - Max
(Inches) (Fahrenheit)
Jan 1.24 10.33 27.5-46.1
Feb 1.96 10.32 30.0 - 50.7
Mar 3.10 10.08 32.0-55.2
Apr 4.80 5.16 33.1-62.2
May 6.51 1.20 37.5-72.9
Jun 7.80 0.44 43.1 -83.0
Jul 8.99 0.25 47.0—90.2
Aug 7.75 0.50 46.5-90.0
Sep 5.70 1.44 42.1 —83.1
Oct 3.72 4.41 36.5-69.0
Nov 1.80 11.13 31.7-51.0
Dec 0.93 10.15 29.1 —46.0
Annual 543 65.42 36.4 —66.8

Rainfall and temperature are from the Forest Glen weather data gathering station, which is the closest
station to the Ruth area. This information is provided by WRCC and NOAA under the U.S. Department
of Commerce. The rainfall and temperature data are for the period from 1971 to 2000 (latest available
data).

Evapotranspiration data for the Ruth area is from the statewide ETo Map and Table. This information
is provided by the California Irrigation Management Information System (CIMIS) operated by the
Office of Water Use Efficiency under the Department of Water Resources (DWR). According to DWR,
evapotranspiration is the loss of water to the atmosphere by the combined process of evaporation,
typically from soil and plant surfaces, and transpiration from plant tissues. The data above shows that
more evapotranspiration occurs in the summer months versus the in winter months. Evapotranspiration
is a good indicator of how much water is needed by the surrounding vegetation for healthy growth and
productivity.

The District participated in the North Coast IRWM Plan’s “Climate Change Vulnerability Assessment”
(Appendix G) and with regards to Section II. Water Supply:

e A portion of the water supply comes from snow melt in the Mad River Watershed.

e Our water supply does not rely on water diverted from the Delta or coastal aquifers. Our main
source of supply is from the Mad River in Trinity and Humboldt Counties and Ruth Lake in
Trinity County.
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e Our region will not have difficulty in storing carryover supply surpluses from year to year. Ruth
Reservoir currently has a capacity of 48,030 acre-feet.

e Our region has not faced a drought in the past during which we failed to meet local water
demands.

e Our region does not have any invasive species management issues at any facilities, along
conveyance structures, or in habitat areas.

California’s Fourth Climate Change Assessment for the North Coast Region (August 2018) states that
model predictions of annual precipitation fall within the historical variation, but trend towards slightly
higher (2-16%) precipitation across the region by the end of the century. Page 45 of the report under
the heading Water, Energy and Communications Infrastructure states “The relatively low water
demands of municipal users relative to supplies (DWR 2015), and absence of critically over-drafted
groundwater basins (DWR 2016a), suggests that communities are not highly vulnerable to drought.”

The District has not experienced a water shortage at any time during the recent drought in other parts
of California (2012-17). The District’s reservoir — Ruth Reservoir —has filled to capacity each and every
year of the five-year drought. Due to the District’s full reservoir and reduced demands (loss of two
large industrial customers), the District is not experiencing any water shortage, and has sufficient water
supply to carry it through multiple future drought years.

6.11 Energy Intensity
As a wholesaler, the District does not do any wastewater. The District also does not use recycled water

as our supplies are reliable and recycled water is not needed. Table 0-2 is not applicable for us.
Since we provide both wholesale and retail water, we used Table 0-1C shown below as Table 6-10.
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Urban Water Supplier: Humboldt Bay Municipal Water District

Table O-1C: Recommended Energy Reporting - Multiple Water Delivery Products

Enter Start Date for]
Reporting Period 1/1/2020 Urban Water Supplier Operational Control
End Date 12/30/2020
Water Process Non-Conse ial Hydropower (if applicable)
| Is upstream embedded in the
values reported?
. Place into L - ffFi
Extract and Divert S Conveyance |Treatment Distribution| Total Utility Hydropower Net Utility
Water Volume Total Volume of Water Entering Process (volume oot 9 ot S e o R o
Units units)
AF Retail Potable Deliveries (%) 3% 0% 3% 3% 0% 0%
Retail Non-Potable Deliveries (%) 0% 0% 0% 0% 0% 0%
AF Wholesale Potable Deliveries(%) 97% 0% 97% 97% 100% 0%
Wholesale Non-Potable Deliveries (%) 0% 0% 0% 0% 0% 0%
Agricultural Deliveries (%) 0% 0% 0% 0% 0% 0%
| Environmental Deliveries (%) 0% 0% 0% 0% 0% 0%
Other (%) 0% 0% 0% 0% 0% 0%
Total Percentage [must equal 100%] 100% 0% 100% 100% 100% N/A 0% NA
Energy Consumed (kWh) 4111782 0 0 332412.8 | 17843.2479 4462038 -3177657 1284381
Energy Intensity (kWh/volume units) 497.3 0.0 0.0 40.2 221 N/A -64.4 N/A
Production
Water Delivery Type Valur.ne (v?lume Total Utility Net Utility
units defined  |(kWh/volume) | (kWh/volume)
above)
Retail Potable Deliveries 274 533.1 533.1
Retail Non-Potable Deliveries 0 0.0 0.0
Wholesale Potable Deliveries 7990 539.9 539.9
Wholesale Non-Potable Deliveries 0 0.0 0.0
Agricultural Deliveries 0 0.0 0.0
Environmental Deliveries 0 0.0 0.0
Other 5 0.0 0.0
All Water Delivery Types 8269 539.3 539.3

Quantity of Self-Generated Renewable Energy
kWh
Data Quality (Estimate, Metered Data, Combination of Estimates and Metered Data)

Metered Data

Data Quality Narrative:
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Narrative:

As can be seen on Table 6-10 above, HBMWD is a water wholesaler, with minimal retail customers
(<200 accounts). Extract and Divert Energy is consumed for both the retail potable and the wholesale
potable deliveries simultaneously since all potable water is generated using the same procedures.
The power consumed for Extract and Divert is pumping power which is used to pull raw water
through our Ranney Well Collectors and into our domestic water processing system. As a water
wholesaler, HBMWD does not consume energy for water storage. While HBMWD does have both
a IMG reservoir and a 2MG reservoir, the water in these tanks is continually moving, with very few
exceptions. The 2MG tank is used as part of the treatment process for additional contact time with
chlorine. The water moves through to this tank and baffles to increase its exposure to chlorine on its
way out of our system. HBMWD does not consume energy in Conveyance because the energy
consumed in Extract and Divert also transports the raw/untreated water to the treatment facilities.
Energy consumed in Treatment is specifically for the Turbidity Reduction Facility (TRF). The TRF
typically operates from October-April. Other treatment aspects (chlorine) are not on a separate meter,
that energy is included in Extract and Divert. Energy consumed in Distribution is used to provide
water to only one of the municipalities we serve. HBMWD provides water to seven different
municipalities, six of which are gravity fed, and have booster pumps as needed on their side of the
meters. One municipality we serve (Humboldt Community Services District) requires a booster pump
on our side of the meter due to the distance and elevation of their location. Data sources for the report
include: For energy consumer and generated: actual kWh billed on a monthly basis by power provider
(PG & E) and actual kWh generated and sold to power provider on a monthly basis (PG & E). For
potable wholesale and potable retail water delivered: Actual sales records for the specified timeframe.
For actual water passing through the turbines and used to generate power: SCADA data for the
specified timeframe.

7 Water Service and Drought Risk Assessment

7.1 Constraints on Water Sources

As discussed in the “System Demands” sections above, the District has an abundant supply of water
at Ruth Reservoir which flows down the Mad River and is pumped at the Essex Operations Center
(Figure 2). This source of water has been very consistent and there is no need to replace or supplement
this source.

7.1.1  Water Quality

As discussed above, drinking water delivered by the District is drawn from wells located in the Mad
River. These wells draw water from the sands and gravel of the aquifer located under the riverbed.
The gravel and sands through which the water is drawn provides a natural filtration process which
yields source water for the District’s regional drinking water system that is of very high quality.
Furthermore, the results from the District’s ongoing water monitoring and testing program indicate
that the District’s water quality is very high and meets safe drinking regulatory standards, as has
consistently been the case over the years.
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The only water quality issue occasionally encountered by the District in the past was turbidity.
Generally, turbidity in the Ranney Well source water has been very low and meets the turbidity
standards set by the California Department of Public Health (CDPH), now known as the Division of
Drinking Water (DDW). However, during or following severe winter storm events, turbidity in the
source water can rise beyond the standards set by DDW. In the late 1990s, an extremely heavy “El
Nino” rainy season caused a prolonged series of storms that raised turbidity in the source water to
such a level that DDW became concerned that it could potentially interfere with the disinfection
process, and therefore, pose a threat to public health. In 1997, DDW directed all of the Public Water
Systems in the Humboldt Bay area (the District and its wholesale municipal customers) to address
the wintertime turbidity issue and to meet the turbidity standards established by DDW. The District
initiated a process with its seven wholesale customers to determine the most cost-effective way to
meet the State’s requirement. The solution was to design and construct a regional Turbidity
Reduction Facility (TRF). The TRF was completed in April 2003 and now operates during the winter
storm season to reduce higher turbidities in accordance with the State’s standards.

As the District’s ongoing water monitoring and testing program indicates that the District’s water
quality has been and continues to be very high and with the turbidity issue taken care of by the TRF,
the District does not foresee any current or projected water supply impacts resulting from water
quality.

7.2 Reliability by Type of Year

As stated in earlier sections, the District has permitted rights to store 48,030 AFY of Mad River water
at Ruth Reservoir and divert 84,000 AFY of water at Essex to supply its wholesale and retail
customers. Table 4-2 W and Table 7-2 show that the highest projected total water demand for the
District’s wholesale customers in 2040 is 11,099 AFY, which is approximately 14% of this permitted
water supply. With this in mind, the following sections will provide data for each of the following
water year types: normal, single dry, and multi-dry. Supply and demand comparisons for each water
year type will also be discussed.
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Table 7-1 W captures the specific base water

ears that each type of water year falls into.

Submittal Table 7-1 Wholesale: Basis of Water Year Data (Reliability Assessment)

Year Type

Base Year
Ifnot usinga
calendaryear, type
inthe last year of
the fiscal, water
year, or range of
years, forexample,
water year 1999-
2000, use 2000

Available Supplies if
Year Type Repeats

Location

Quantification of available supplies is not
compatible with this table and is provided
elsewhere in the UWMP.

percent only, or both.

Quantification of available supplies is
provided in this table as either volume only,

Volume Available * % of Average Supply
Average Year 1989 985364 100%
Single-Dry Year 1977 109107 11%
Consecutive Dry Years 1st Year 1990 571815 58%
Consecutive Dry Years 2nd Year 1991 371340 38%
Consecutive Dry Years 3rd Year 1992 282794 29%
Consecutive Dry Years 4th Year 1993 1175052 119%
Consecutive Dry Years 5th Year 1994 434979 44%

1963-2020

Supplier may use multiple versions of Table 7-1 if different water sources have different base years and
the supplier chooses to report the base years for each water source separately. If a supplier uses

multiple versions of Table 7-1, in the "Note" section of each table, state that multiple versions of Table 7
1 are being used and identify the particular water source that is being reported in each table. Suppliers
may create an additional worksheet for the additional tables.

NOTES: Average Year volume chosen based on average annual Mad River watershed discharges from

7.2.1 Normal Water Year

During a normal water year, the Ruth Lake area averages 65.42 inches of rainfall. About 173,000
AF of water flows into the reservoir via the Mad River, and the average runoff for the watershed near
the District’s diversion facilities at Essex is 959,071 AFY (over the entire record period from 1963
to 2020). The average annual runoff data was provided by USGS at Gage Station 1148100 on the
Mad River near Arcata, CA. As shown in Table 7-1 W, the Water Year ending in 1989 was
considered an average water year because the average runoff for the watershed that year was 985,364

AFY, which is closest to the average annual runoff for the watershed as provided.

Table 7-2 W shows the normal year supply and demand comparison. During a normal water year,
the Ruth Reservoir and Mad River watershed have enough supply to meet the District’s maximum

permitted diversion of 84,000 AFY.
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Submittal Table 7-2 Wholesale: Normal Year Supply and Demand Comparison

2025 2030 2035 2040 2045 (Opt)
Supply totals 84,000 | 84000 | 84000 | 84,000 0
(autofill from Table 6-9) ’ ’ ’ ’
Demand totals
10,083 10,413 10,751 11,099 0
(autofill fm Table 4-3)
Difference 73,917 73,587 73,249 72,901 0

NOTES:

7.2.2  Single Dry Water Year

The water year ending in 1977 was the driest recorded for the District, far drier than any other.
Rainfall in the Ruth area was 29 inches, or 41% of normal (69.8 inches). Flows into the reservoir
were 26,000 AFY, or 15% of normal (173,000 AFY). The runoff for the watershed measured near
the District’s diversion facilities was 109,107 AFY, or 11% of normal (959,071 AFY). The average
reservoir volume for the water year was 21,000 AF, which is 44% of capacity (48,030 AF) and 51%
of normal (41,000 AF). The reservoir was drawn down to 13,000 AF, or 27% of its capacity (48,030
AF) at the end of the water year.

Fall storms arrived in November 1977 and quickly refilled the reservoir. This water year was severely
dry throughout the entire state of California and was a very exceptional year in the District’s history:

- In 52 years of records, it was the only year in which rainfall was less than 50% of normal (69.8
inches).

- It was also the only year in which the reservoir was not filled to capacity.

- Total flows into the reservoir via the Mad River were half the value of the next driest year
(2001).

- Runoff for the watershed and average reservoir volume were each 60% of the next driest year.

Table 7-3 W shows the Single Dry Year supply and demand comparison. This supply was based on
the 1977 water year with watershed runoff of 109,107 AFY. As this amount is more than the
District’s permitted water supply of 84,000 AFY, the District still has the 84,000 AFY of water
available as it does during a normal water year. Therefore, Table 7-3 W shows the same calculations
as in Table 7-2 W for the normal water year condition showing the supply totals as 84,000 AFY from
2020 through 2035. The data shows that the District has more than enough water supply to meet
demand, even in a critical single dry water year situation.
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Submittal Table 7-3 Wholesale: Single Dry Year Supply and Demand

Comparison
2025 2030 2035 2040 2045 (Opt)
Supply totals* 84,000 84,000 84,000 84,000
Demand totals* 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901 0

NOTES:

7.2.3  Multiple Dry Water Years

The five water years between October 1990 and September 1994 represent the driest five multiple
years recorded for the District:

- Rainfall for this period averaged 49 inches per year, or 70% of normal.

- Of the five water years, the driest year for rainfall was water year 1991/1992 with 37 inches, or
53% of normal.

- Flows into Ruth Lake via the Mad River averaged 64,000 AFY, or 37% of normal (173,000
AFY).

- Despite the diminished rainfall and runoff, rainfall was more than sufficient to refill the
reservoir each year.

- Reservoir volume during this period averaged 39,062 AF which is 81% of capacity (48,030

- AF) and 95% of normal (41,000 AF).

The runoff for the watershed above the District’s diversion facilities for these five water years were:
- 1990: 571,815 AFY, or 60% of normal (959,071 AFY).
- 1991: 371,300 AFY, or 39% of normal.
- 1992: 282,794 AFY, or 29% of normal (driest water year of the five).
- 1993: 1,175,052 AFY, or 119% of normal.
- 1994: 434,979 AFY, or 44% of normal.

7.3 Supply and Demand Assessment
Table 7-4 W projects the multiple dry water year supply amounts in comparison to projected demands
for 2025 through 2040. Watershed runoff data from the three consecutive water years mentioned

above were used, attributing 571,815 AFY (first year), 371,340 AFY (second year), and 282,794
AFY (third year), 1,175,052 AFY (fourth year) and 434,979 AFY (fifth year). As these
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supply amounts are larger than the District’s maximum permitted supply amount of 84,000 AFY, the
District is able to maintain its water supply during these consecutive dry water years as well.
Therefore, Table 7-4 W also shows the District’s water supply projections for multiple dry water
years as its permitted amount of 84,000 AFY for 2025 through 2040. The data shows that the District
has more than enough water supply to meet demand, even during multiple dry water years.

Submittal Table 7-4 Wholesale: Multiple Dry Years Supply and Demand Comparison

NOTES:

2025* 2030* 2035* 2040* 2045%
(Opt)
Supply totals 84,000 84,000 84,000 84,000
First year Demand totals 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901
Supply totals 84,000 84,000 84,000 84,000
Second year [Demand totals 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901
Supply totals 84,000 84,000 84,000 84,000
Third year Demand totals 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901
Supply totals 84,000 84,000 84,000 84,000
Fourth year [Demand totals 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901
Supply totals 84,000 84,000 84,000 84,000
Fifth year Demand totals 10,083 10,413 10,751 11,099
Difference 73,917 73,587 73,249 72,901
Supply totals

?;)::;o»:)eaal; Demand totals

Difference 0 0 0 0
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7.4 Regional Supply Reliability

Throughout the years, there have been studies that refer to the District’s water source and its
reliability. Bechtel Corporation was retained in the 1950s to perform various water supply studies
and to complete the design and specifications for the original regional water system. During this
time, Bechtel completed a detailed operations study of the reservoir storage to determine the safe
yield of the original project pursuant to the District’s downstream diversion requirements and the
requirements in the District’s water rights permits. The study was done on the basis of a 75 MGD
average annual diversion rate at Essex. Existing prior water rights downstream of Ruth Lake were
incorporated into this study. Bechtel confirmed the safe yield of the reservoir to be 75 MGD,
assuming the driest period of record they studied (1923-1924). Bechtel reported “The Mad River
Development will utilize the available supply and by storage regulation make this supply available
for year-round diversion at Essex. The firm supply made available at Essex is measured by the amount
of water the District can divert under its permits in the driest year on record 1923-1924.” (Reference:
Engineering Report on Mad River Development, Bechtel Corporation, October 1960)

Subsequent to Bechtel’s operations study, DWR calculated the safe yield of Ruth reservoir to be very
close to what Bechtel had determined (Reference: Bulletin No. 142-1, North Coastal Hydrographic
Area). The State also used the 1923-24 drought period in its determination.

These hydrological conditions were supported by subsequent studies by DWR, the U.S. Army Corps
of Engineers, Bechtel Corporation, and Winzler and Kelly Engineering. In a study by DWR titled
“Office Report on Preliminary Investigation of Mad River,” DWR acknowledges that the Ruth Lake
area where the District keeps its storage supply has “heavy and frequent precipitation.” DWR also
said in the report that the mean seasonal runoff of the Mad River as measured at Arcata at the time
(1958) was 750,000 AFY, which is far more than the District’s permitted 84,000 AFY and the actual
projected water demands from its customers as shown in Table 7-4 W.

The U.S. Army Corps of Engineers also discusses the mean seasonal runoff of the Mad River in their
1968 report titled, “Interim Review Report for Water Resources Development, Mad River,
California.” The report states that the variation in annual runoff has ranged from a low of 280,000
AFY in the lowest year recorded at the time, to a high of 1,746,000 AFY in the year of the highest
runoff recorded at the time. It also states that the minimum five-year average annual runoff was
650,000 AFY. These average annual runoff amounts show that the District has ample supply to
support its customer demands. The report also describes the local climate in that it is typical of coastal
areas of California with a large percentage of the rainfall occurring during major storms during the
winter months of November through March. It reports that the average annual precipitation over the
basin ranges from about 40 inches along the coastal plains to more than 70 inches in the central part
of the basin, with an estimated basin average of approximately 63 inches.

In 1977, Winzler and Kelly Engineering did a drought deficiency analysis of R.-W. Matthews Dam
with then current data (including the drought of 1977) and determined the safe yield to be
approximately 67 MGD (75,040 AFY), 8 MGD less than projected by Bechtel. Although the safe
yield projected by Winzler and Kelly was slightly less than the one projected by Bechtel Corporation,
it still far exceeds the District’s current and projected demands from its wholesale

customers (Table 7-4 W).
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Furthermore, the results from the above studies by DWR, U.S. Army Corps of Engineers, Bechtel
Corporation, and Winzler and Kelly Engineering are supported by the District’s historical data. From
the District’s historical data, on average, Ruth Lake begins the water year on October 1 with
approximately 31,000 AF of water, 64% of its 48,030 AF capacity. Most rainfall in the area occurs
between November and April. In every year but one since 1969, there has been at least one large
storm during this period, bringing 3 to 9 inches of rain over a seven-day period. This is almost always
sufficient to fill the reservoir to capacity. There has only been one water year (1976/77) in which the
reservoir was not filled to capacity. The average reservoir volume on May 1 (the end of the usual
rainy season) is approximately 47,700 AF, over 99% of capacity. This storage allows the District to
supplement low flows until the rains begin again in the fall. Seasonal or climatic shortages are only
likely to occur after two consecutive rainy winter seasons with severely reduced rainfall and runoff
(well below 50% of normal). This has not happened in the history of the District.

7.5 Drought Risk Assessment

As previously noted, during multiple drought years, Ruth Reservoir has filled to capacity. The only
year the reservoir did not fill was the water year ending in 1977. Fall storms arrived in November
1977 and quickly refilled the reservoir. During the 1977 water year, watershed runoff was 109,107
AFY. This amount is more than the District’s permitted water supply of 84,000 AFY. For the DRA
the District assumed decreased rainfall due to climate change and that the reservoir will not fill and
steadily decreases dramatically over five years beginning with a low watershed runoff of 80,000 AFY.
As noted, the lowest in the District’s history was 109,107 AFY. These numbers used are actually
lower than the five-year consecutive drought numbers. As the table shows, in the unlikely event that
this scenario were to occur, there is still ample supply for all the District’s customers.
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Submittal Table 7-5: Five-Year Drought Risk Assessment Tables to

address Water Code Section 10635(b)

2021 Total
Total Water Use 8,632
Total Supplies 80,000
Surplus/Shortfall w/o WSCP Action 71,368

Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit
WSCP - use reduction savings benefit

Revised Surplus/(shortfall) 71,368|
Resulting % Use Reduction from WSCP action 0%
2022 Total
Total Water Use 8,995
Total Supplies 65,000
Surplus/Shortfall w/o WSCP Action 56,005

Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit
WSCP - use reduction savings benefit

Revised Surplus/(shortfall) 56,005
Resulting % Use Reduction from WSCP action 0%
2023 Total
Total Water Use 9,358|
Total Supplies 45,000
Surplus/Shortfall w/o WSCP Action 35,642

Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit
WSCP - use reduction savings benefit

Revised Surplus/(shortfall) 35,642
Resulting % Use Reduction from WSCP action 0%
2024 Total
Total Water Use 9,721
Total Supplies 25,000
Surplus/Shortfall w/o WSCP Action 15,279

Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit
WSCP - use reduction savings benefit

Revised Surplus/(shortfall) 15,279

Resulting % Use Reduction from WSCP action 0%
2025 Total

Total Water Use 10,083

Total Supplies 15,000

Surplus/Shortfall w/o WSCP Action 4,917

Planned WSCP Actions (use reduction and supply augmentation)

WSCP - supply augmentation benefit
WSCP - use reduction savings benefit
Revised Surplus/(shortfall) 4,917
Resulting % Use Reduction from WSCP action 0%
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8 Water Shortage Contingency Planning

8.1 Plan Overview and Coordination

8.1.1 Overview

HBMWD is a regional water wholesaler and is capable of delivering both potable water (through its
Domestic Water System) and untreated surface water (through its Industrial Water System).

The District delivers potable water to seven municipalities via its Domestic Water System, who in
turn serve the residents, businesses, and industries in the greater Humboldt Bay region. The seven
municipalities include the City of Arcata, City of Blue Lake, City of Eureka, Fieldbrook-Glendale
CSD, Humboldt CSD, Manila CSD, and McKinleyville CSD. Retail water service is provided to
approximately 200 customers who are generally located closer to the District’s transmission system
than to any other municipal water service. The District’s Domestic Water System is capable of
supplying approximately 20 MGD of treated drinking water. Current production of treated drinking
water for municipal purposes averages approximately 10 MGD. This municipal use includes
residential, commercial, industrial, and agricultural uses of the water. Per capita water use rates in
this region are low and likely benefit greatly from the moderate climate and abundant rainfall, as
needs for agriculture and landscaping are often met with rainfall rather than municipal water.

The District’s Industrial Water System is separate and distinct from its Domestic Water System and
has been used for supplying untreated surface water to industrial customers. This Industrial Water
System is capable of supplying 60 MGD of untreated water. The District has delivered untreated
water to two large industrial customers (pulp mills) for the majority of the time since the 1960s.
However, one of the pulp mills closed in the 1990s, and the remaining pulp mill ceased operation in
2009. With no existing industrial customers, the District has the capability of supporting future water
supply needs, which they are currently exploring.

Wholesale water is provided to the District’s customers under long-term contracts. These contracts
specifically assert the District’s right, in accordance with the California Water Code, to suspend the
water delivery requirements of the contracts if the District’s Board declares that an actual or potential
water shortage exists, or if all wholesale customers and the District mutually agree to implement the
Water Shortage Contingency Plan (plan). During the 1976-77 drought, which was the only declared
water emergency in the history of the District, it was the policy and practice of the District to set
maximum use targets for its wholesale municipal customers, allowing them to choose how to meet
those targets. Since the wholesale industrial customers could not operate effectively at significantly
reduced water consumption levels, they were required to repair leaks and increase the efficiency of
their water use. A reservoir capacity was set at which all deliveries to the industrial customers would
cease. Fortunately, capacity did not fall to that level. The current plan operates on these principles.
The municipalities retain responsibility for control of allotments provided under the provisions of the
plan. Any potential wholesale industrial customers will face the reductions outlined in each action
stage, and the District’s approximately 200 retail customers will be treated in accordance with the
action stages of the plan.

The water that HBMWD provides to its customers, both domestic and industrial, ultimately comes
from the Ruth Lake Reservoir and the Mad River watershed located below R.W. Matthews Dam at
Ruth. The reservoir was designed for a safe yield of 75 MGD per year, using the 1923-24 drought of
record. To calculate the safe yield of the reservoir, the Bechtel Study used the “Mad River runoff
during the period October 1922 to September 1954...using available short term flow records at the
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Forest Glen and Arcata gaging stations, supplemented by the long-term records for the Eel River at
the Scotia gaging Station.” After the 1976-77 drought, which was the only declared water emergency
in the history of the District, the safe yield value of 75 MGD came into question and Winzler & Kelly
re-evaluated the safe yield of the reservoir based on the 1976-77 drought data. That study came up
with a safe yield of 67 MGD of the reservoir. That study was also hampered by the lack of accurate
inflow data from above Ruth Lake. The recent drought (2012-2016) caused the District to revisit this
safe yield value as further detailed in Section 8.2.

8.1.2 Coordination

Coordination in implementing this Water Shortage Contingency Plan is assured through the activation
of the Water Task Force. The first task force was formed in 1977. This task force is convened as
necessary to address drought conditions or other significant events which could result in a water
supply shortfall. The Task Force is comprised of representatives of the District and each of its
wholesale customers. The Water Tack Force’s responsibilities include:

1. Review the status of the water supply and forecasts.

2. Recommend specific actions in accordance with this plan and each entity’s own water shortage
plan.

3. Assure that priority of allocations meets legal requirements of consistency and non-discrimination.
4. Coordinate media releases and public announcements.

5. Coordinate interaction with regulatory agencies such as the California Department of Water
Resources, Fish and Wildlife, and California Department of Public Health.

6. Review and make recommendations about requests for waivers from, or exceptions to, actions
taken pursuant to this plan.

8.2 Safe Reservoir Yield During a Drought

A Rippl mass diagram can be used to plot the cumulative inflow to the reservoir against time for the
drought of record to assist in determining safe yield from the reservoir during an extended drought.
The inflow and resulting cumulative storage volume can then be compared to the cumulative storage
required for various draft (demand) rates to establish a maximum, constant draft rate that could be
achieved over the course of the drought planning period (in this case, five consecutive years of
drought).

The development of a Rippl mass diagram for this analysis incorporates the following assumptions:

» The reservoir begins full with 48,030 acre-ft of water on May 17 (based on the drought of record,
the time period from May 1976 to November 1977);

« Inflow to the reservoir during the drought of record can be repeated multiple times to extend the
1-year drought to a 5-year planning period;

« The total inflow to the reservoir can be estimated by scaling the inflow at the Zenia Bridge gauge
station by a factor equal to the ratio of watershed area contributing to the gauge station site to the
watershed area contributing to the reservoir spillway (1.2 or 121 mi*/93.8 mi?);

« Demand is taken directly from the reservoir (i.e. there are no contributing flows downstream of
the reservoir);
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« Evaporative losses can be estimated based on reservoir levels during the drought of record;

The drought of record storage was determined using Equation 1.

Si=8i_4+1 (EQ-1)
where:
S; = Storage (MG)
i1_730 = Time Step (day)
I = Net Inflow (MG)
121mi?
where: I = (I,oniq * 38miZ) Evap)

Cumulative storage required for draft rates were determined using Equation 2.
S;=S;_4+D (EQ-2)
where:
S; = Storage (MQ)
i1_730 = Time Step (day)
D = Demand (MG)

A maximum allowable constant draft rate of 35.5 MGD over the five-year planning period was
calculated based on the drought of record inflow (see Figure 6).

The Rippl diagram shows that a maximum constant draft rate of 35.5 MGD could be achieved
(reservoir would never be empty) based on the mass budget during the drought of record. This was
determined based on the assumption that the inflow to the reservoir and evaporation volumes from
the drought of record could be repeated to achieve a 5-year planning cycle. Inflow for the second
through fifth years may overestimate the actual inflow that would occur in this period of the drought.
Inflow during the second year of drought may be lower than the first year due to decreased
runoff/increased soil uptake over the course of the previous year, and the case could be similar for
the subsequent years of the drought. However, this overestimation is likely more than offset by the
very conservative assumption that the demand is taken directly from the reservoir with no
contribution from the watershed below Ruth Lake.

The maximum constant cumulative draft volume comes within approximately 278 MG of cumulative
storage volume in February of the fifth drought year. At this point, approximately 8 days of storage
remains at the maximum constant draft rate. This storage volume likely falls below the desired
planning volume, and in actuality, conservation measures likely would have been implemented to
reduce the constant draft and increase storage.
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Figure 6. Rippl Mass Diagram for 5-year planning period
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8.3 Stages of Action

There are five defined drought action stages (see Table 8-2). These stages correspond to
standardized water shortage levels (up to 10, 20, 30, 40, and 50 percent shortage). The cross-
reference relating the five drought action stages and standardized shortage levels is depicted
graphically in Figure 7 — Figure 10. The stages and corresponding reservoir shortage levels vary
on a seasonal basis as a result of water use and supply also typically varying on a seasonal basis.
These stages may be implemented with or without a formal declaration of a water emergency
by the District’s Board of Directors. In the event circumstances merit or require a declaration
of a water shortage emergency, it is the intent of the District to rely on this plan to provide the
primary framework to deal with such an emergency. The triggers attached to each stage are not
intended to be absolute. Circumstances not currently foreseeable may dictate moving to a higher
action stage before the trigger levels for that stage are reached. Conversely, action stage
implementation may be postponed or suspended if there is sufficient natural flow in the river to
meet downstream needs. Action stages will be terminated, in consultation with the Water Task
Force, as rain, runoff, and lake levels permit.

8.3.1 Stages and Conditions

An analysis was performed to develop reservoir operating curves and establish “action stages”
or “trigger levels” that prompt various responses, dependent upon reservoir levels at various
times of the year. The analysis established five drought action stages and associated maximum
draft rates in the form of an Operating Curve (Figure 7 -Figure 10). This Operating Curve
outlines the specific water supply conditions that are applicable to each stage. Stage
implementation will occur as a result of the reservoir level at a given time of year, as shown in
Figure 7-Figure 10. For example, if the reservoir storage level was at 25,000 acre-feet in
November (up to 50% reservoir shortage), Stage 2 would be implemented.

Portions of water demand that need to be included when considering draft from the reservoir
include domestic use, industrial use, and instream flow dedications. The municipalities that
HBMWD serves currently use an average of approximately 10 MGD of District water. There
are currently no industrial customers; however, there is potential for industrial customers in the
future. There is also a minimum of 5 cfs that is to be released from the dam for fish flows. The
District’s Habitat Conservation Plan and Water Rights permit also establish fish flows that must
always be present in the river (see Table 8-1).
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Table 8-1: Mad River Flow Requirements for Fish

Period Flow at Hwy 299 Bridge
(cfs)
October 1 — October 15 30
October 16 — October 31 50
November 1 — June 30 75
July 1 —July 31 50
August 1 — August 31 40
September 1 — September 30 | 30

The flow values given in Table 8-1 are the flows that need to be measured at the Highway 299
bridge near the District’s operation facilities at Essex, and they do not necessarily reflect flows
that need to be released from the reservoir, as there are contributing flows to the Mad River
below the reservoir. Furthermore, flows at the Highway 299 bridge are permitted to be as low
as the “natural flow” calculation if that value is lower than those given in Table 8-1. The District
will always maintain the minimum of 5 cfs as required, and has historically endeavored to meet
the minimum flows as established in Table 8-1 to support healthy fish life. However, it is likely
that in the event of a longer-term drought and during periods of the higher conservation Stages
being enacted, the District may resort to the natural flow requirement and reduce discharges
accordingly.

For the purpose of determining trigger responses, the following assumptions were made:
« The District is operating both its domestic and industrial systems.

o A domestic water delivery of 10 MGD and an industrial water delivery of 40 MGD were
used. Although the industrial water system is not currently in use, this assumption accounts
for the potential for future industrial water demand. It should also be noted, however, that
the Operating Curve is based on total flow released from the reservoir (e.g. in Stage 2, 50
MGD can be released), and this flow can be apportioned based on domestic and industrial
water consumption at that point in time.

« Because instream flow dedication requirements vary throughout the year, and can vary
depending upon natural flow conditions, these flows were not included. However, flows
released from the dam during the various action stages are generally above the flows that
are required per Table 8-1.
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Table 8-2: Drought Triggers Action Table

. . Total Percent Delivered Delivered Total Maximum

Domestic Industrial Water Water .

Stage . . Supply . . . Delivered | Draft
Reduction Reduction Reduction (Municipal, | (Industrial, (MGD) (MGD)

uet MGD) MGD)

1 0% 0% 0% 10 40 50 75

2 5% 5% 5% 9.5 38 47.5 50

3 10% 50% 42% 9 20 29 30

4 20% 70% 60% 8 12 20 20

5 30% 95% 82% 7 2 9 10

The operating curves that were established (Figure 10) give maximum draft rates for each of
the five different drought action stages. The conservation action boundaries were developed
based on these maximum draft rates, the amount of storage remaining over time at a given draft
rate, drought of record (1976-1977) inflow, typical evaporation losses, and common reservoir
level trends during the period of record (1969-2020). Throughout the period of record, reservoir
levels have generally been lowest from October to January, and highest from March to May.
The trigger levels have been established to account for these seasonal variations (e.g. a storage
level of 30,000 AF, up to 40% reservoir shortage, would be in Stage 1 in November, but it
would be in Stage 3 in May).

To give a context of historical trends of Ruth Lake storage levels, the reservoir levels during the
1976-1977 drought are also shown on Figure 7. The storage during the drought follows the
general pattern of the operating curves that have been generated. During the drought, reservoir
storage never dropped below 10,800 AF.

Reservoir levels during the 2012-2016 drought are shown on Figure 8, 9, and 10. While the
2012-2016 drought was significant for the State of California, it should be noted that the Ruth
Reservoir filled every year during this most recent drought. The reservoir level remained in the
Stage 1 action level (maximum draft of 75 MGD) for most of the 2012-2016 drought. There
were a few occasions when the reservoir level triggered Stage 2 action, and one occasion when
the reservoir level triggered Stage 3 action. The highest drought trigger stage that was reached
from 2012-2016 was Stage 3 (maximum draft of 30 MGD, which is well below the District’s
current average draft rate of 10 MGD). This occurred for a brief period during January-February
of 2014, and the reservoir was filled by the end of February 2014.
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Figure 7: Ruth Lake operating curves
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Figure 10: Ruth Lake operating curves with 2015-2017 Reservoir Levels

As the District, through its Water Resource Planning efforts, plans to service wholesale industrial
water users in the future, the action stages and conditions are given with the assumption that the
District is still operating at normal levels prior to loss of its wholesale industrial customers (i.e. 40
MGD is being supplied to industrial customers, and 10 MGD is being supplied to domestic
customers). Without wholesale industrial customers, triggering of these stages would not occur as
quickly and may not occur at all. Following is a narrative describing the stages given in Table 8-2 in
further detail.

Stage 1 — Controlled Release from Storage

If the reservoir level is within the Stage 1 boundaries, only the amount of water needed for instream
flow dedication and water supply purposes will be released from the reservoir.
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Stage 2 — Optimizing Available Supply

Consideration to implement Stage 2 (50 MGD maximum draft rate) will be triggered when the storage
in Ruth Lake falls below the 75 MGD operating curve. Other triggers to be considered for entering
into the Stage 2 requirements include are damage to the system by flood, earthquake, or other system
failures; and accidental or intentional toxic spills in the supply. The Water Task Force will review the
trigger data and make recommendations regarding actual implementation of Stage 2.

In this stage, the draft rate will be limited to 50 MGD or less. Given current water consumption rates,
reductions in water delivery may not need to be made to achieve this; however, entering Stage 2
means that awareness needs to be raised and customers need to begin public outreach and education,
and potentially voluntary conservation measures. Customers will be notified of potential future
reductions, and public education efforts encouraging water conservation should take place. If
required, industrial and domestic deliveries will each be reduced by 5% (down to 38 MGD and 9.5
MGD, respectively). Shutting down hydro-electric production should also be considered, as hydro-
electric production is incidental to water supply needs and not justification for releases.

Stage 3 — General Reduction

Consideration to implement Stage 3 will be triggered when the storage in Ruth Lake falls below the
50 MGD operating curve. The Water Task Force will review the trigger data and make
recommendations regarding actual implementation of Stage 3.

If the reservoir storage level is within the Stage 3 boundaries, the draft rate will be limited to a
maximum draft rate of 30 MGD. Based on current demand, domestic use will be reduced by 10%
(down to 9 MGD), and delivery to industrial customers will be reduced by 50% (down to 20 MGD).
Changes to the specific reduction will be determined on a biweekly basis based on rate of supply
reduction, weather, and other relevant factors.

Stage 4 — Usage Allocations

Consideration to implement Stage 4 will be triggered when the storage in Ruth Lake falls below the
30 MGD operating curve. The Water Task Force will review the trigger data and provide input
regarding actual implementation of Stage 4.

If the reservoir storage level drops into Stage 4, all of the District’s wholesale and retail customers
will be required to reduce usage by the amount necessary to limit consumption to 20 MGD. Domestic
use will be reduced by 20% (down to 8 MGD), and industrial deliveries will be reduced by 70%
(down to 12 MGD). Furthermore, each wholesale industrial customer will provide certification that
water use is being optimized and that wasteful use of water is not occurring. Changes to the specific
reduction will be determined on a biweekly basis based on rate of supply reduction, weather, and
other relevant factors.

Stage 5 — Rationing
Consideration to implement Stage 5 will be triggered when the storage in Ruth Lake falls below the

20 MGD operating curve. The Water Task Force will review the trigger data and provide input
regarding the actual implementation of Stage 5.

If the reservoir storage level reaches Stage 5, the District’s wholesale and retail customers will be
limited to a total usage of 10 MGD. Wholesale industrial water usage will be limited to the amounts
required for human consumption, sanitation, and fire protection. No water will likely be available for
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industrial processes. Domestic reduction will be approximately 30%-50%. Municipal and retail
customer usage will be reassessed on a bi-weekly basis and may be adjusted as determined by the
rate of use of available supply and weather conditions.

8.4 Prohibitions on End Uses

The District does not have the ability to impose use restriction or other requirements directly on end
users of the municipal customers’ water. Each wholesale customer is responsible for adopting plans
to implement the reductions in water use called for by the action stages outlined above. Effectiveness
of this plan will be monitored on a daily basis using continuously metered data from Ruth Lake and
the metered connections to all wholesale municipal and industrial customers.

8.5 Penalties, Charges, Other Enforcement of Prohibitions

As noted earlier in this plan, each wholesale customer is responsible for adopting plans to implement
the reductions in water use called for by the action stages outlined above. Effectiveness of this plan
will be monitored on a daily basis using continuously metered data from Ruth Lake and the metered
connections to all wholesale municipal and industrial customers.

Table 8-3 shows examples of prohibitions and the stage when those prohibitions become mandatory.

These prohibitions assume that the District is operating at normal levels prior to loss of its industrial
customers.

Table 8-3: Water Shortage Contingency — Mandatory Prohibitions

Examples of Prohibitions Stage when Prohibition Becomes Mandatory
Domestic use limited to 9 MGD, and industrial 3

use limited to 20 MGD

Domestic use limited to 8 MGD, and industrial 4

use limited to 12 MGD

Domestic use limited to 7 MGD, and industrial

use limited to only the amounts required for 5

human consumption, sanitation, and fire
protection

8.6 Consumption Reduction Methods

As previously mentioned, the District does not have the ability to impose use restriction or other
requirements directly on end users of the municipal customers’ water. Each wholesale customer is
responsible for adopting plans to implement the reductions in water use called for by the action stages
outlined above. The District will also perform general voluntary water conservation measures in
conjunction with its wholesale customers, as well as perform public education efforts to encourage
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water conservation. As storage levels in the reservoir drop, the District will work closely with its
wholesale customers to attempt to minimize water consumption in the area, as well as minimize their
own internal use. However, their internal usage is minimal, but items such as line flushing will be
discontinued or kept to a bare minimum as required.

While the District does not have the ability to limit the amount of water its municipal customers
deliver, the District does have the ability to limit water delivered to potential industrial customers.
Should a drought situation arise where action is required, delivery to industrial customers will be
reduced as outlined in Section 8.1. Table 8-4 gives a summary of the consumption reduction methods
and the stages when the method will take effect.

Table 8-4: Consumption Reduction Methods

Consumption Reduction Methods Stage  when  Method

Takes Effect
Release from storage only amount of water 1
needed for in-stream and water supply purposes
General voluntary water conservation measures )
with wholesale customers
Public education efforts encouraging water )

conservation

Encourage all wholesale and retail customers to
reduce usage. Require industrial customers to 3
reduce usage.

Encourage all wholesale and retail customers to
reduce usage further. Require industrial 4
customers to further reduce usage.

No water for industrial processes and reduce
wholesale and retail customer usage up to 50%

8.7 Determining Water Shortage Reductions

The District has water meters in place at all of the connections to the systems of each of its seven
wholesale municipal customers. There are also meters at every residential connection, and a meter
will be installed at any future industrial customer connection. To determine the actual reductions in
use of water during a water shortage, the District will use its Supervisory Control and Data
Acquisition (SCADA) system to monitor distribution to its customers on a daily basis. In the event
of a power outage, the District has two auxiliary power generators as standby power sources. The
first generator is a 35kW (kilowatt) generator and the second is a 2MW (megawatt) generator.
Therefore, the SCADA system will continue operating during power outages and continue monitoring
distribution. Water shortage reductions will be determined by subtracting post-drought consumption
rates from pre-drought consumption rates.
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8.8 Revenue and Expenditure Impacts

Each wholesale customer must gauge the revenue and expenditure impact of the action stages. The
expenditure and revenue impacts on the District are negligible since the wholesale rates are designed
to cover costs incurred by the District in producing and distributing the water. With less water to
produce, there would be less expense incurred by the District. Therefore, expenditures and revenues
for costs directly related to the amount of water produced (e.g. costs for power for pumping) will both
decrease as deliveries of water are curtailed. If the shortage were to continue for a prolonged period,
the District could reduce staff in order to cut costs as the District would not be producing and
distributing water at normal levels. The District also has a reserve account to act as a buffer to cover
fixed costs for a short period of time if the District were to need it.

8.9 Resolution or Ordinance

A copy of the District’s draft Water Shortage Contingency Resolution for declaring a water shortage
emergency and implementing the District’s Water Shortage Contingency Plan is attached as
Appendix F.

8.10 Catastrophic Supply Interruption

The District’s Emergency Operations Plan (EOP) provides the overall response procedures for
catastrophic supply interruptions. The EOP further provides specific procedures for power outages
and for security incidents. The District’s Emergency Action Plan (EAP) provides response procedures
for catastrophic supply interruptions involving the R.W. Matthews Dam and Reservoir (Ruth Lake),
such as an earthquake. The District is complying with the seismic risk assessment pursuant to Section
10644, by providing a copy of the most recent Humboldt County Operational Area Hazard Mitigation
Plan 2019 Volume 1: Area-Wide Elements, pages 101-122. See Appendix J for document or:
https://humboldtgov.org/506/Local-Hazard-Mitigation. The District’s Operations Plan (OP) provides
procedures for system failures. Hazardous materials incidents are covered by numerous response
plans depending on the nature of the incident. Table 8-5 summarizes possible catastrophe events and
the actions that would be taken or plans that would be implemented for each scenario.

Table 8-5: Preparation Actions for a Catastrophe

Possible Catastrophe Summary of Actions/Plans

Regional Power Outage Emergency Operations Plan-Power Outage Procedures

System Failure Operations Plan for Water Supply, Treatment, and Distribution
System

Earthquake Emergency Operations Plan/Emergency Action Plan (R.W. Matthews
Dam at Ruth)

Hazardous Material Spill | Hazardous Materials Response Plans

Acts of Terrorism Emergency Operations Plan-Security Procedures/ Emergency Action
Plan (R.W. Matthews Dam at Ruth)
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8.11 Minimum Supply Next Five Years

The five water years between October 1990 and September 1994 represent the driest five multiple
years recorded for the District:

- Rainfall for this period averaged 49 inches per year, or 70% of normal.

- Of the five water years, the driest year for rainfall was water year 1991/1992 with 37 inches, or
53% of normal.

- Flows into Ruth Lake via the Mad River averaged 64,000 AFY, or 37% of normal (173,000
AFY).

- Despite the diminished rainfall and runoff, rainfall was more than sufficient to refill the
reservoir each year.

- Reservoir volume during this period averaged 39,062 AF which is 81% of capacity (48,030

- AF) and 95% of normal (41,000 AF).

Furthermore, the District was still supplying industrial water during this time, whereas the District is
currently only supplying domestic water. Given this, in the event that the next five years are
hydrologically the same as the driest five consecutive years of record, the minimum available supply
would be greater than the full reservoir level of 48,030 acre-feet for each year, as shown in Table 8-
6.

Table 8-6: Minimum Supply Next Five Years

2021 2022 2023 2024 2025

Available > 48,030 AF | > 48,030 AF > 48,030 AF | > 48,030 AF > 48,030 AF
Water Supply

A Rippl mass diagram was generated (Figure 11) using the same assumptions as given in Section 8.2
to plot the cumulative inflow to the reservoir (less evaporation) and various cumulative draft rates.
As seen in the figure, a constant draft rate of 38.5 MGD could be achieved if the hydrologic conditions
of the drought of record (1976-77) were to be synthetically repeated for a three-year planning period.
Current usage is approximately 10 MGD. Therefore, even if the single-year drought of record were
repeated for three years, the District would still have a more than adequate water supply to serve its
current customers’ needs.
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RIPPL Mass Diagram - Ruth Reservoir
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Figure 11: Rippl Mass Diagram with *76->77 drought hydrologic information repeated for a three-year planning period

8.12 Annual Water Supply and Demand Assessment Procedures

A new requirement this year is to develop procedures to conduct an annual water supply and
demand assessment to determine water supply reliability with reports due by July 1% of each
year, beginning in 2022. As noted throughout this document, HBMWD has not had issues with
supply reliability in the past, even during drought years. To meet the new requirements,
HBMWD will look at the supply/demand of water used. To do this, we will look at the
unconstrained demand used by our municipal and retail customers and the supply available,
taking into account factors such as weather, growth and other factors that may impact current
and future demands, including assuming future dry years. We have daily readings on reservoir
level and output and hydrologic conditions. Since our water is metered, we are able to provide
realistic numbers and based on those, adjust policies as needed to ensure future demand. We
will strive to provide this information to our wholesale municipal customers by mid-May of each
year to assist in their annual water supply and demand assessment also due by July 1% of each
year. Our Board of Directors will approve the Annual Assessment prior to submittal.
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9 Demand Management Measures

9.1 Demand Management Measures for Wholesale Agencies

The area served by the District is one of the few regions of California with a local abundance of
water. This has meant that droughts, while just as severe climatically, have not led to the same
level of supply shortfall as in many other regions. This does not mean that the District or its
residents are unaware or unconcerned about the importance of water conservation.

Because supplies are sufficient to meet current and projected demand and per capita use is low,
implementing additional Demand Management Measures (DMMs) beyond those that are
required of the District as an urban water wholesaler is not economic for the District.

Throughout the Work Group meetings and entire process of completing this UWMP, the District
has asked the four larger wholesale customers (who were also working on their UWMPs) if there
were any programs or any assistance they need from the District with regards to helping them
achieve their water use targets. The District has also offered its assistance on any DMM
programs that the wholesale customers may have. During the past five years, the District has
supported and contributed financially and with staff time in helping the other four larger
wholesalers with their public education and outreach on water conservation. These outreach
activities are listed in Section 9.3. The District will continue to support and work with its
wholesale customers to help them achieve their water use targets and DMMs. If any of the
wholesale customers identifies a program to help them achieve their water-use targets or DMMs
in the coming months or years, the District will consider and implement as appropriate.

DWR requires wholesale urban water suppliers to address the following DMMs (labeled
according to Guidebook):

(i) Metering.

(iv) Public education and outreach.

(vi) Water conservation program coordination and staffing support.
(vii) Other demand management measures.

Asset management.

Wholesale supplier assistance programs.

9.1.1 Metering

The District has meters on all services and sources. The existing connections to the District’s
wholesale customers are metered and monitored regularly for leaks and waste. If a new
wholesale customer were to join the District, the connection would be metered. Totalizers
connected to the District’s control system measure and record production rates as well as delivery
rates to all wholesale customers. These readings are taken continuously and are monitored at all
times by the District’s Water Plant Operators. Any issues dealing with leaks and waste, along
with other water related topics are discussed at the District’s monthly Muni-Meetings, which the
District implements as part of its Wholesale Agency Programs.

The District conducts regularly scheduled flow testing, calibration and maintenance of all its
wholesale water meters. This ensures that the meter readings are accurate and helps the District
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and its wholesale customers monitor for leaks and waste. The District’s wholesale customers
(urban retail water suppliers) will conduct review of their own metering and retrofit programs
for end users in their UWMPs.

9.1.2 Public education and outreach

The District supports initiatives to inform the public about water conservation. In the past, the
District has made financial contributions to the California Water Awareness Campaign and the
Water Education Foundation. These organizations are involved with providing water education
and promoting water conservation statewide. The District also supported and developed public
outreach and awareness programs through radio, newspapers, public access television, and
information booths at the county fairs, farmers markets and local zoo events.

District personnel at the Essex Operational Center give tours of the water production and
treatment facilities to students. These tours have varied from the most basic water awareness
talks for kindergarten classes to technical presentations for graduate engineering classes.
Personnel have also assisted individual high school and university students with their projects
relating to either the water system or the Mad River. The District enjoys the opportunity to work
with students as it is rewarding to all involved and helps to disseminate awareness of water as a
valuable resource and to practice conservation. Due to COVID-19, these activities did not occur
in 2020.

In the future, the District will continue efforts to raise public awareness of water conservation
issues with its wholesale customers (urban retail water suppliers) by helping to develop and co-
fund public awareness programs through radio, newspapers, information booths, presentations,
and other media.

9.1.3  Water conservation program coordination and staffing support

In compliance with this DMM, the District has designated a Water Conservation Coordinator,
whose responsibilities include program management, tracking, planning and reporting on
implementation of the DMMs. The Water Conservation Coordinator for the District is its
Program and Regulatory Analyst.

9.1.4  Other demand management measures
Conservation pricing

The District has individual wholesale contracts with each of its wholesale customers. These
contracts include both a fixed fee component and a variable-fee component based on water use.
The variable fee component is a uniform rate set for each wholesale customer that is charged per
volume of water used. A set peak rate has also been allocated to each wholesale customer so
that they cannot continually exceed that peak rate without discussing this amount with the
District and negotiating a new peak rate. The current rate structure between the District and its
wholesale customers encourages conservation by providing the wholesale customers a means to
reduce water costs with reduction in water use.
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Enacting Prohibited Activities in Promotion of Water Conservation

In August 2014 and throughout 2015 and 2016, the District enacted Prohibited Activities in
Promotion of Water Conservation, as required by State Emergency Conservation Regulations.
These prohibited activities include:

1) The application of potable water to outdoor landscapes in a manner that causes runoff
such that water flows onto adjacent property, non-irrigated areas, private and public
walkways, roadways, parking lots, or structures;

2) The use of a hose that dispenses potable water to wash a motor vehicle, except where
the hose is fitted with a shut-off nozzle or device attached to it that causes it to cease
dispensing water immediately when not in use;

3) The application of potable water to driveways and sidewalks;

4) The use of potable water in a fountain or other decorative water feature, except where
the water is part of a recirculation system;

5) The use of outdoor irrigation during and 48 hours following measurable precipitation;

6) The use of outdoor irrigation of turf or ornamental landscapes is limited to the
following two days per week: Wednesday and Saturday;

These prohibited activities are listed in the Board approved resolutions included in Appendix H.
9.1.5 Asset management

The District has a comprehensive distribution system asset management program that includes
use of a geographical information system (GIS) and a Capital Improvement Plan (CIP). The
District maintains a GIS program to keep track of its distribution system. The GIS program
contains multiple layers of data and information, including layers for different boundaries,
pipelines, meters, backflow devices, structures, easements, and images. The District is able to
produce location maps and specific data layer maps of any location in its distribution system
when needed.

The District’s CIP was approved by our Board in late 2011 and updated and approved in early
2018. The CIP establishes a policy framework to identify and prioritize necessary capital
improvement and replacement projects on the regional water system. It is a multi-year planning
instrument intended to identify projects that will ensure the regional system reliably meets our
communities’ water supply needs in a cost-effective manner.

The purposes of this CIP are to:

1. Summarize the history of development of the regional water system;

2. Identify the extensive asset inventory associated with the regional water system and
document its age and condition,;

3. Develop policies to guide the District’s infrastructure investments;

4. Identify and prioritize infrastructure projects to support the District’s mission;

5. Develop a long-term CIP;
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6. Develop a financial plan with options and recommendations to fund the proposed CIP
projects;

7. Communicate the infrastructure needs to the District’s wholesale municipal customers and
the community at-large;

8. Position the District, and possibly its wholesale customers, for state and federal grant
funding opportunities.

This CIP is intended to be a “living document” that will be updated based on changing needs or
circumstances. It will be used to identify and communicate priorities, allocate resources, and
track progress. It is also intended to guide future District budgets, and assist the District’s
wholesale customers with their financial planning and rate studies. Most importantly, the CIP
will directly support the District in its mission to reliably supply and deliver high-quality water
to customers in the Humboldt Bay region.

9.1.6  Wholesale supplier assistance programs

The District and its wholesale customers work together to identify options to reduce water waste,
improve water use efficiency, and educate the end users about conservation practices. These
efforts occur during the monthly “Muni-Meetings” coordinated and hosted by the District. The
wholesale customers attend these monthly meetings, which are the forum that is intended to
foster this type of partnership between the retail agencies and the District. Examples of recent
coordination efforts are described below:

e The District hosts and leads monthly water conservation discussion and UWMP planning
meetings with the four larger water agencies; Cities of Eureka and Arcata, and Humboldt
and McKinleyville Community Services Districts, forming the Northcoast Region Water
Conservation Group (conservation group). The conservation group was formed with the
intention of sharing resources, including the cost of program implementation, and to
provide a consistent conservation message throughout the region.

e The District provides educational material and water use data to the wholesale customers
for distribution to the end users, to assist the wholesale agencies in understanding their
demand.

e Separate from the conservation group mentioned above, the District conducts monthly
Muni-Meetings where conservation topics are discussed and when practical, the District
assists the wholesale agencies with the development of their respective UWMPs.

9.2 Demand Management Measures for Retail Agencies

This section applies to Retail service water agencies only.

2020 UWMP Final 59



9.3 Implementation over the Past Five Years

Over the past five years, the District has participated in various public education and outreach
activities.

e Public Outreach. In 2019, the District collaborated with Blue Lake Elementary School and
helped underwrite the costs of providing reusable drinking water bottles with the “Tap the
Mad” logo to all students and faculty.

e Tabling/informational displays at public events. The District had an information table display
at Steelhead Days in 2018 and 2019. This family-friendly event gathers many visitors. The
District will continue to identify tabling/informational display opportunities in the
community.
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HUMBOLDT COUNTY, CA

CALIFORNIA'S
REDWOOD COAST

Belar it Better

Caas(tr Central =]

edit Union

* Presentations. PowerPoint presentations focusing on the District’s water supply was provided
to community groups. Presentations were made to local chapters of Rotary, Kiwanis and and
Soroptimist International

» Promoting state programs. The District recognizes that California’s “Save our Water” program
is a valuable free resource for conservation information and materials. The District actively
promotes the program by providing links to saveourwater.com and saveourwaterrebates.com
on the District’s website (www.hbmwd.com) and printed materials. The District primarily
used graphics from the Save Our Water Toolkit for public education and outreach events.
The District and conservation group will continue to use this valuable resource in the future.
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e Water Ads. The District participated in a water conservation radio ad campaign consisting of
30-second radio ads highlighting different water conservation messages for broadcast on
three local radio stations from 2016-2019.

9.4 Planned Implementation to Achieve Water Use Targets

This section applies to Retail service water agencies only.

9.5 Member of the California Urban Water Conservation Council

The District is not a member of the California Urban Water Conservation Council, therefore, this
section does not apply to the District.

10 Plan Adoption, Submittal, and Implementation

Appendix B includes a copy of the following documents:

e 60 Day Notification of UWMP Review and Adoption Hearing

e Certificate of Publication of the Legal Notice of Public Hearing (from The Time-
Standard, Mad River Union, and North Coast Journal Inc.)

e District’s Board Agenda for the June 10 202 Imeeting, showing Item 1.1 — Public Hearing

and Resolution No- Adopting the District’s 2020 UWMP

Board Resolution No. - Adopting the District’s 2020 UWMP

Proof of Plan Submittal to DWR and other agencies

Documentation showing that Adopted UWMP was available for public review

Sample 2020 UWMP Work Group Meeting Agenda and meeting documents

Notification of Public Hearing to Agencies with Land Use Planning Authority and the

District’s Municipal Customers

10.1 Inclusion of All 2020 Data

The District’s 2020 UWMP includes water use and planning data for the entire calendar year of
2020. Water use data for calendar year 2019 is included in the District’s water audit (Appendix

D).

10.2 Notice of Public Hearing

The District notified its wholesale customers, the communities served, land-use planning
agencies, and the County of Humboldt of the time and place of the public hearing (Appendices
B-2 and B-8).

Pursuant to Section 6066 of the Government Code, Notice of Public Hearing was published in
the Times Standard newspaper on May 30, 2021 and June 6, 2021and was posted at the District’s
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Eureka main office. The District’s 2020 UWMP was also available for public review at our main
office in Eureka.

Notice of Public Hearing was provided to Humboldt County, City of Arcata, City of Eureka,
City of Blue Lake, Humboldt CSD, McKinleyville CSD, Fieldbrook-Glendale CSD, and Manila
CSD on (Table 10-1 W) on June 1, 2021.

Table 10-1 Wholesale: Notification to Cities and Counties (select one)

Supplier has notified more than 10 cities or counties in
accordance with CWC 10621 (b) and 10642.

Completion of the table below is not required. Provide a
separate list of the cities and counties that were notified.

Provide the page or location of this list in the UWMP.

Supplier has notified 10 or fewer cities or counties.
Complete the table below.

City Name 60 Day Notice Notice of Public Hearing
Add additional rows as needed
City of Arcata
City of Eureka
City of Blue Lake
Humboldt Community Services District
McKinleyville Community Services District
Fieldbrook-Glendale Community Services District
Manila community Services District
County Name 60 Day Notice Notice of Public Hearing
Drop Down List
Add additional rows as needed
Humboldt County

10.3 Public Hearing and Adoption

The District held its public hearing for the 2020 UWMP at its regularly scheduled Board meeting
on June 10, 2021. Following the hearing, the District’s Board adopted the UWMP as prepared.
The following documents relating to the public hearing have been included:

e Certificate of Publication of the Legal Notice of Public Hearing (B-2)

e District’s Board Agenda Notice of Public Hearing (B-3)
e Board Resolution Adopting the District’s 2020 UWMP (B-4)
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10.4 Plan Submittal

The District’s 2020 UWMP shall be submitted to the DWR within 30 days of adoption and no
later than July 1, 2021. Submittal of the 2020 UWMP shall be through DWR’s Water Use
Efficiency data online submittal tool. No later than 30 days after adoption of the 2020 UWMP,
the District shall submit a CD or hardcopy of the adopted 2020UWMP to the California State
Library, and electronic copy to the County of Humboldt, and the cities and community services
districts within its service area. Proof of submittal of the plan is included (Appendix B-5).

10.5 Public Availability

The District made its 2020 UWMP available for public review and held a public hearing to
receive input.

After adoption of the 2020 UWMP, the District made the plan available for public review at its
main office in Eureka, CA as well as on the District’s website (www.hbmwd.com).

Documentation showing the adopted UWMP was available for public review is included
(Appendix B-6).

10.6 Amending an Adopted UWMP
Any changes to the 2020 UWMP shall be adopted by the District’s Board of Directors. All

notification, public hearing, adoptions, and submittal requirements shall be followed for an
amended plan.
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