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1. INTRODUCTION

The original source water protection plan (SWPP) was prepared by Daniel B. Stephens &
Associates, Inc. (DBS&A) for the Buckman Direct Diversion (BDD) (Figure 1) under contract with
the New Mexico Environment Department (NMED) Drinking Water Bureau (DWB) in 2017.

The NMED DWB assists communities in the protection of their drinking water systems through
the Source Water Protection Program. By participating in this voluntary program, communities
can assess a water system to identify and manage actual or potential sources of contamination
to the drinking water supply. The program consists of a two-step process. The first step in the
process is developing a SWPP by describing the area(s) to be protected, identifying actual and
potential contamination sources, and evaluating the risk each source of contamination poses to

the drinking water source area.

The second step of the process is implementing the developed SWPP. The SWPP benefits the
public water system by providing management and implementation strategies to ensure the
protection of the drinking water supply. Preventing contamination is much easier and less

expensive than cleaning up a contaminated source or finding a new source.

The original (2017) SWPP for the BDD was developed using the New Mexico Source Water and
Wellhead Protection Toolkit (NMED DWB, 2013). That SWPP was updated by BDD staff using a
revised risk assessment approach in order to produce the 2023 version. The plan identifies a
Source Water Protection Team that has the responsibility of program development and
implementation, thereby providing the community with the tools needed to prevent contamination
of BDD’s Source Water Protection Area.

This document identifies actual and potential sources of contamination to BDD’s water sources
and makes an action plan for preventing future contamination. BDD Board and the BDD Source
Water Protection Team are responsible for implementing the SWPP and updating the plan on a
regular basis.



Figure 1. BDD and Vicinity Map
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1.1 Purpose

The Source Water Protection Plan (SWPP) is a tool for BDD to ensure clean and high-quality

drinking water sources for current and future generations. This Source Water Protection Plan is

designed to:
% Create an awareness of the community’s drinking water sources and the
potential risks to surface water and/or groundwater quality within the watershed;
“ Encourage education and voluntary solutions to alleviate pollution risks;
“ Promote management practices to protect and enhance the drinking water

supply; and
+ Provide for a comprehensive action plan in case of an emergency that threatens
or disrupts the community water supply.

Developing and implementing source water protection measures at the local level (i.e. county and
municipal) will complement existing regulatory protection measures implemented at the state and

federal governmental levels by filling protection gaps that can only be addressed at the local level.

1.2 Source Water Protection Program Background

The U.S. Congress amended the Safe Drinking Water Act in 1996 to provide for the assessment
and protection of sources of public water supply. The U.S. Environmental Protection Agency
(EPA) provides information and encourages partnerships for source water protection planning.
States completed source water assessments for all public water systems between 2002 and 2006.
States are now implementing strategies to help local communities use the information obtained
from these assessments. States may also provide resources to help fund local protection
activities, such as wellhead protection programs for groundwater and watershed management

programs for surface water.
1.3 Components of a Source Water Protection Program
The primary objective of a source water protection program is to safeguard and improve source

water quality for current and future use. A program may include several fundamental components,

such as:



% An inventory and characterization of the contaminant threads in the source water
protection area;

4 An action plan outlining strategies and resources required for the long-term
management of the source to prevent contamination; and
4 Implementation of the management measures identified in the planning process.

When developing a program, partners should account for a variety of factors such as local
environmental conditions, the needs and capacity of water providers, stakeholder interests, and
other site-specific factors. See Figure 2.

Figure 2. Phases in development and implementation of SWPP
https://www.epa.gov/sourcewaterprotection/assess-plan-and-protect-source-water#fcomponents
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1.4 Assessment Phase

1.4.1 Step 1- Delineate the source water protection area (SWPA).

A source water protection plan includes a delineated area that shows the area to be assessed
and protected based on where the public water system draws drinking water supplies.

1.4.2 Step 2 - Inventory known and potential sources of contamination (PSOC).

A contaminant source inventory lists all documented and potential contaminant sources or
activities of concern within the SWPA that may pose a threat to drinking water supplies.

1.4.3 Step 3 — Determine the susceptibility of the public water system to contaminant

sources or activities within the SWPA.

Determining the susceptibility of the public water system to threats included on the contaminant
source inventory list is an important step for connecting the nature and severity of the threat to

the likelihood of the threat contaminating source water.

1.4.4 Step 4 - Engage the public about threats identified in the assessment.

Effective source water protection programs ensure that the public has the information necessary
to act to prevent contamination. Early involvement in the planning process helps build consensus

on the need for action, leading to more comprehensive source water protection.

1.5 Protection Phase

1.5.1 Step 5 - Develop an action plan to identify and prioritize specific implementation

activities.

Communities can use the information gathered from the source water assessment process to
develop action plans identifying long-term management strategies for preventing contamination

of sources of drinking water.



1.5.2 Step 6 — Protect source of drinking water by implementing protective actions.

Communities use many different source water protection practices to prevent contamination of
their drinking water supplies. These measures can be tailored to address each threat or an array

of risks specific to each public water system.

1.5.3 Step 7 — Evaluate and update action plan periodically.

Plans should be evaluated and, if necessary, revised in response to new information, such as
changes to the watershed or source water protection area or other factors that could affect the

relevance and efficacy of the plan.

1.6 Revisions

1.6.1 Revision 2019

In 2019 BDD revised the original SWPP dated October 2017. The revision of February 2019
included revising the Source Water Protection Team members, updating the BDD production
rates for 2017 and 2018 and the corresponding tables and graphs, updating the Santa Fe County
per capita daily use for 2017 and its corresponding table and graph, and selecting the BDD

Actions Items.

1.6.2 Revision 2023

In 2023 BDD revised a few sections of the 2019 SWPP including Section 4.2 and the risk
assessment of the PSOCs in Section 7. A search of the NMED database of PSOCs revealed the
same PSOCs present in 2017.



2. SOURCE WATER PROTECTION TEAM

The Source Water Protection Team has the responsibility for input to the SWPP and also for the
implementation of the recommended action items in the SWPP. The BDD serves Santa Fe County
(the County), the City of Santa Fe (the City), and Las Campanas, and members from each of
these entities are represented on the Source Water Protection Team. Members of the Source

Water Protection Team are identified in Table 1.

Table 1. Source Water Protection Team

Name Affiliation E-mail
Rick Carpenter Buckman Direct Diversion rrcarpenter@santafenm.gov
Randy Sugrue Buckman Direct Diversion rcsugrue@santafenm.gov
Danny Carter Buckman Direct Diversion djcarter@santafenm.gov
Jill Turner New Mexico Environment Department | jill. turner@state.nm.us
Alan Hook City of Santa Fe aghook@santafenm.gov
Melissa McDonald City of Santa Fe mamcdonald@santafenm.gov
Michelle Hunter County of Santa Fe mghunter@santafecountynm.gov
Tom Egelhoff Las Campanas tegelhoff@clublc.com




3. WATER SYSTEM INFORMATION

BDD is jointly owned by the City and the County of Santa Fe, with Las Campanas as a limited
partner. By agreement between the City and County, the City currently provides financial and

administrative support.

The BDD is governed by the BDD Board, established in 2005 by the Joint Powers Agreement.
According to the agreement, “[g]overnance will be through a five member board consisting of two
County Commissioners and two City Councilors and a qualified person (to serve a one year term
but without term limits) appointed by a majority of the four elected officials.” The board also

includes a non-voting member that represents Las Campanas.

The BDD Board's powers include:
% The authority to enter into a contract with an entity to maintain and operate the BDD. The
current contract to maintain and operate the BDD is with the City of Santa Fe.

= The authority to enter into a contract with an entity to act as the fiscal agent the BDD. The City
of Santa Fe is currently contracted with the BDD to serve as the BDD's fiscal agent. The fiscal
agent must receive the BDD Board's approval for expenditures over an amount specified in the

contract.

% Entering into a Facility Operations and Procedures Agreement with Las Campanas.

The BDD Board's authority and duties do not encompass:

= The distribution of water to customers;
= The assessment or collection of water charges;
= The regulation of water use by customers or the ownership;

= Acquisition or permitting of use of water rights or contract rights.

The BDD diverts water from the Rio Grande for use by its customers. The water is ultimately

derived from two sources:

% San Juan-Chama (SJC) Project water. This is water that is artificially transferred
from the Colorado River basin to the Rio Grande basin. The rights to this water
are primarily regulated by the U.S. Bureau of Reclamation (BOR), and



% Native Rio Grande water. This is water that naturally occurs in the Rio Grande
watershed. The rights to this water are primarily regulated by the New Mexico
Office of the State Engineer (OSE).

BDD began supplying water to its customers in 2011. The BDD’s customers and BDD water

system are discussed in more detail in Sections 3.2 and 3.3, respectively.

3.1 San Juan-Chama Project

The SJC Project is a U.S. Bureau of Reclamation (BOR) trans-basin transfer project and makes
New Mexico’s 11 percent allocation of Colorado River Basin water available to users in the north-
central part of the state (namely, the Middle Rio Grande Basin). This project diverts water from
three different headwater streams of the San Juan River in Colorado (Rio Blanco, Little Navajo
River, and Navajo River). Diversions can occur anytime during the year as long as streamflow
exceeds the minimum allowable amount, and total diversions cannot exceed 1,350,000 acre-feet
in any 10-year period. The average annual yield is 96,200 acre-feet per year (ac-ft/yr). Diverted
water travels underground for 27 miles across the Continental Divide into Heron Reservoir,
located in Rio Arriba County, New Mexico at the confluence of Willow Creek and Rio Chama. The
reservoir has a capacity of 400,000 acre-feet, approximately 4 years supply for its designated
downstream contractors (Table 2). Water flows from Heron Reservoir southeast on the Rio
Chama until it reaches the Rio Grande, approximately 5 miles north of Espafiola (30 miles north
of Santa Fe). Rio Grande water used by the City and County of Santa Fe under the SJC Project
is diverted at the BDD and treated at the Buckman Regional Water Treatment Plant (BRWTP).
Appendix A shows how water is transferred from Colorado into Heron Reservoir and into the Rio

Grande.

Table 2. Contractors of San Juan-Chama Project Water

Contractor SJ?a:-Ifls;:;t)lon
Municipal
Albuquerque 48,200
City of Santa Fe 5,230
Santa Fe County 375
Los Alamos 1,200




Contractor SJ?a:-I;to!;::*t)lon
Los Lunas 400
Twining Water and Sanitation District 15
Espafiola 1,000
Taos 400
Belen 500
Bernalillo 400
Jicarilla Apache Nation 6,500
Ohkay Owingeh Pueblo 2,000
Irrigation
Middle Rio Grande Conservancy District 20,900
Pojoaque Valley Irrigation District 1,030
Other
Cochiti Reservoir (U.S. Army Corps of Engineers) 5,000
Taos Pueblo Settlement 2,990

*ac-ft/yr = acre-feet per year

In 1976, the City, the Public Service Company of New Mexico (PNM) (which owned and operated
the Santa Fe public water system at the time), and the County signed a 40-year contract with the
BOR. The contract allotted 5,230 ac-ft/yr of SJC Project water to the City and 375 ac-ft/yr to the
County, 5,605 ac-ft/yr total. In 2006, two permanent but separate contracts were signed between
BOR and the City and County of Santa Fe for the same allocations of water.

10
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3.2 BDD Customers

BDD has three customers: the City of Santa Fe, the County of Santa Fe, and Las Campanas.
BDD'’s total annual allocations are 8,730 ac-ft/yr of which large percent belongs to the City of

Santa Fe.
3.2.1 City of Santa Fe

The City of Santa Fe water system serves approximately 78,200 customers through 33,297
metered connections. The bulk of these customers are within the City limits. In total, the City of
Santa Fe system serves a population of 90,810, making it the fourth-largest system in New
Mexico. (Hook, 2021)

Also, the City has several water service agreements to serve customers within Santa Fe County.
The City of Santa Fe Water System is unique among public water systems in the Southwest due
to its diverse portfolio of source waters, including two groundwater well fields, surface water from
the Santa Fe River stored in two reservoirs, and surface water from the San Juan-Chama Project
obtained from the Rio Grande at the Buckman Direct Diversion. The City purchases water from

the latter, a separate public water system. See (Hook, 2021).

% Surface water from the Santa Fe River stored in two reservoirs,
= Surface water from the Rio Grande River from Buckman Direct Diversion, and
« Groundwater from the Tesuque Formation at

e City Well Field (CWF), and
e Buckman Well Field (BWF).

From 2013 to 2019, the approximate average contributions of Santa Fe River surface water, Rio
Grande surface water, and ground water were 35%, 45%, and 20%, respectively. However, as
much as 80% of the City’s water is derived from BDD at certain times of the year. The 2013-2019
average annual production by the City of Santa Fe Water System from all sources was 8,600

ac-ft.

12



3.2.2 Santa Fe County

The Santa Fe County water system is divided into two sectors, West and South, and serves
approximately 3,500 accounts. The County’s consumer confidence reports (CCRs)
(https://www.santafecountynm.gov/public_works/utilities) describe the sectors as follows:

The West Sector supplies potable water to users outside of the western boundary of the City of
Santa Fe and within the boundary of the Historic Village of Agua Fria. These users are located
in the areas of: Las Campanas Estates | & I, Aldea, Tessera, El Prado, La Serena, Los Suefios,
Sonrisa, Northwest Ranches, and Vista Aurora Subdivision. Water is also provided to the Las
Campanas Water and Sewer Cooperative and to the Agua Fria Community Water System.

The South Sector supplies potable water to users outside of the boundary of the City of Santa Fe
in the areas including Campo Conejos, Turquoise Trail South, Rancho Viejo, Oshara Village, La
Pradera, Valle Vista, the County Public Safety Complex, Turquoise Trail School, Las Lagunitas,
and parts of La Cienega. Water is also provided to other systems, including the New Mexico
National Guard, the New Mexico State Penitentiary, and the La Cienega Mutual Domestic Water

Consumers Association.

The 2010 Census estimated that there were 6,992 housing units in the County water system, with
an average household size of 2.52, giving a population of 17,620 served by the County water
system. The Census estimated that 6,104 of these houses were occupied (888 were not), with a

vacancy rate of 12.7 percent.

In addition to BDD, the County relies on the City of Santa Fe’s water sources. The County uses
much of the City’s water system infrastructure, although the County also owns and maintains its

own storage tank, booster station, and pipelines (Figure 3).

The 2017 County’s system-wide average daily demand (ADD) was 833,365 gallons of which the
residential 2017 ADD was 529,904 gallons. Figure 4 shows the County’s per capita daily use from
2010 to 2017. The system-wide per capita daily use during this period ranged from 62 to 140
gallons per capita per day (gpcd) (Table 3), with an average of 86 gpcd.

13



Table 3. Santa Fe County Per Capita Daily Use, 2010-2017

pita Daily Use
Year Per Cai:g sl y
2010 62
2011 68
2012 67
2013 84
2014 140
2015 92
2016 74
2017 100
Average 86

*gpcd = Gallons per capita per day

In the future, the County’s water system commitments will be expanding in accordance with the
Aamodt Settlement. The following excerpts from Water Matters! (2015) provide a brief overview

of this case:

The “Aamodt case” is a complex, long-running adjudication of water rights in the Pojoaque River
watershed northwest of Santa Fe. In 1966, it was filed in federal court as State of New Mexico, ex
rel. State Engineer, et al. v. Aamodt, et al. The parties include the State, through the State Engineer,
about 5,600 non-Indian claimants, the Pueblos of Nambé, Pojoaque, San lidefonso, and Tesuque,
and governmental entities such as the county of Santa Fe, many acequias, the Pojoaque Valley
Irrigation District, and several federal and state agencies. The rights being adjudicated include, but
are not limited to, State water rights of non-Indians and government agencies for irrigation,
domestic and commercial uses as well as the federal water rights of the Pueblos to historic, present,

and future uses.

14
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[Aamodt Settlement highlights continues]

The Aamodt settling parties, seven governmental entities, including the state, and representatives
from the non-Indian community, began negotiations in 2000. By 2004, a settlement was drafted
and presented to the public. The settlement featured a regional water supply system for both
Pueblos and non-Indians. In this first version of the settiement, all non-Indians had to hook up to
the water system. After review and public discussion, the settling parties returned to the table to
address non-Indian communities’ concerns and to remove the mandatory provision for water-
system hookup. The State of New Mexico, Santa Fe County, City of Santa Fe, representatives from
non-Indian communities, and the four Pueblos signed the 2006 Settlement Agreement and sent it
to Congress. For more information about the settlement process, please see the chapter “American
Indian Water Right Settlements” in this edition of Water Matters!.

In the spring of 2010, the Stell Ombudsman Program conducted eleven public meetings for the
County of Santa Fe to explain the settlement agreement. In December of 2010, Congress passed
the Claims Resolution Act, which approved the Aamodt and other settlements, and the President
signed it into law. The parties then adjusted the 2006 Settlement Agreement to conform to the Act,
and in March of 2013, the agreement was formally signed by the Secretary of the Interior, Pueblo
leaders, and state officials. In the early months of 2014, the Stell Ombudsman Program held thirty
public meetings and office hours for the county of Santa Fe to explain the settlement agreement.
Other interests also held public meetings.

The key provisions of the Aamodt settlement include:

¢ constructing a regional water system;

+  providing non-Indians with a choice of whether to join the settlement, and upon joining, a choice
of whether to hook up to the regional water system:

* relinquishing existing Pueblo claims against non-Indians who join the settlement;

+ closing the basin to new water right development following the entry of a Pueblo final decree
by the court;

* metering all water uses in the basin;

» limiting Pueblo water use; and

* protecting existing uses.

The Regional Water System is a pipeline and water-distribution system which will have capacity to
deliver water from the Rio Grande to the four Pueblos and to non-Indian residents. The system
provides 2,500 acre-feet per year for Pueblo consumptive use. Santa Fe County is allowed to “piggy
back” on the system with an extension to serve non-Pueblo domestic well owners who choose to

connect and all future water development. The county portion of the system will accommodate up
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to 1,500 acre feet per year. Water for the regional water system will be diverted from the Rio Grande
through infiltration well structures along the river banks on San lidefonso Pueblo land above Otowi
gage. This project is separate from Santa Fe's Buckman Diversion Project. The Bureau of
Reclamation will build the system.

Prior to the passage of the Aamodt Litigation Settlement Act, the cost estimate for the settlement
in 2006 dollars was $177.3 million ($106.4 million for the federal contribution, $49.5 million for the
state contribution, and $21.4 million for the county's contribution). This cost estimate is indexed to
accommodate economic changes. The majority of the funding is for the construction of the regional
water system and for the acquisition of water rights for the Pueblos. In the Claims Resolution Act,
Congress appropriated $81.8 million of the federal contribution and authorized an additional $92.5

million.

3.2.3 Las Campanas

BDD has two customers from the Las Campanas community: Las Campanas Water and Sewer
Cooperative (the Co-op) and the Club at Las Campanas (the Club).

3.2.3.1 Las Campanas Water and Sewer Cooperative

The Co-op provides treated drinking water for domestic use in Las Campanas and serves 656
water connections — an estimated population of 1,500 people (656 connections x 2.3 people per
household). In 2016, the Co-op’s ADD was 236,921 gallons, with a peak daily demand of 498,379

gallons.

Finished treated water travels via gravity flow from the City's 10 million-galion storage tank to the
Co-op’s receiving station, where it is treated with sodium hypochlorite. The Co-op owns and
maintains two underground storage tanks (0.75 million-gallon and 0.5 million-gallon) and 45 miles
of pipeline, sized 4 to 18 inches, distributed among four pressure zones.

Table 4 shows the monthly water flow into the Las Campanas receiving station for the period of
2011 to 2016.
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Table 4. Water Flow at Las Campanas Co-op Receiving Station, 2011-2016

Flow (million gallons)
Month

2011 2012 | 2013 | 2014 | 2015 2016

January 25 1.9 24 24 1.9 2.0
February 25 1.4 1.6 21 1.4 1.8
March 1.7 25 24 2.5 22 2.7
April 6.7 5.0 5.3 5.6 4.2 4.8
May 97 9.7 10.2 8.9 7.5 9.2
June 11.9 11.2 12.7 10.9 104 12.0
July 13.0 11.0 13.0 11.0 9.7 14.5
August 11.2 11.5 11.5 10.2 10.8 10.2
September 8.6 9.6 8.4 9.6 10.3 12.4
October 55 7.0 5.7 7.1 6.9 11.5
November 20 23 22 25 1.9 3.3
December 20 26 23 2.3 2.2 21
Total Annual 77.3 75.6 77.9 75.0 69.5 86.5

3.2.3.2 The Club at Las Campanas

The Club has two 18-hole golf courses and a driving range that make up a total of 140 acres of
irrigated turf grass. On average, from 2010 to 2016, the Club has applied just shy of 600 acre-feet
(200 million gallons) of raw (untreated) water per year to maintain the turf grass. The water used
for irrigation is a combination of treated effluent from the Co-op and untreated, raw water diverted
from the Rio Grande by the BDD. Table 5 shows the Club’s monthly raw water usage from 2010
to 2021.

The Club derives its water rights to water diverted from the Rio Grande from several sources:

% The Club has access to around 250 ac-ft/yr of native Rio Grande raw (untreated) water

purchased through the Las Campanas and Sewer Water Co-op.
% The Club leases 600 ac-ft/yr of SJC water from the Jicarilla Apache Tribe.

< The Club has a contract with the County for up to 600 ac-ft/yr of native Rio Grande water.

18



= In addition, the city has occasionally supplied the Club with water from the city’s Buckman
wells during emergencies.

Table 5. Water Usage by the Club at Las Campanas, 2010-2016

Irigation Water Use (million gallons)
Month Average
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 2021
January 0.3 0.8 0.6 0.1 3.0 0.0 0.0 0.0 1.6 1.6 3.6 0.0 1.0
February 0.0 11 1.2 2.7 5.1 0.3 1.3 1.1 4.2 1.6 0.0 0.0 1.5
March 0.7 9.2 10.6 6.9 9.2 1.7 18.9 144 13.2 0.0 1.7 0.0 8.0
April 12.2 20.9 18.9 23.7 25,8 229 17.9 20.6 32.3 16.3 20.4 13.5 20.4
May 25.3 29.6 32.6 31.2 29.4 22.8 29.0 247 36.2 33.9 413 20.0 29.7
June 35.0 41.2 40.6 43.3 36.1 35.6 36.9 39.4 441 38.3 38.9 22.4 37.7
July 19.2 38.3 27.8 29.5 29.8 19.6 33.0 371 28.7 33.5 35.6 14.4 28.9
August 21.8 221 26.9 22.5 23.7 26.7 13.9 25.6 20.1 27.2 28.5 14.1 228
September 23.6 18.2 21.0 16.7 213 221 20.3 19.8 17.8 27.6 242 9.0 20.1
October 11.2 11.4 17.9 16.3 16.0 14.6 221 0.0 1.1 18.0 17.0 5.4 13.3
November 3.1 4.6 51 3.7 6.7 5.4 3.4 14.2 1.8 0.6 0.0 0.2 4.1
December 1.6 0.1 0.0 0.6 1.2 0.5 0.9 0.0 0.0 0.0 0.0 0.0 0.4
Total Annual 154.1 | 197.6 | 203.1 | 195.3 | 207.0 | 182.2 | 197.6 | 196.7 | 211.0 | 198.6 | 211.2 99.0 187.8

The Club has one booster station (BS2A), three irrigation system pump-houses, two transfer
pump stations, and five holding ponds. The holding ponds provide approximately 100 acre-feet of
combined water storage capacity. Approximately 10 miles of 12-inch pipelines connect BS2A to

the holding ponds. Watering requirements for the turf grass are determined by three on-site
weather stations.

3.3 BDD Water System

The intake for the BDD system is located on the east bank of the Rio Grande in the historic ghost
town of Buckman, approximately 3.5 miles downstream of the Otowi Bridge. The U.S. Forest
Service owns the land at the BDD intake. The surrounding area is a mix of Bureau of Land
Management (BLM), San lidefonso Pueblo, and private land (Figure 3). One lift station and two
booster stations pump the raw water uphill approximately 1,100 feet in altitude and 11 miles in
length via a 30-inch pipeline from the river to the BRWTP. The BRWTP is an advanced treatment

facility. As shown in Appendix A, BDD applies the following water treatment processes (BDD,
2017):
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River water is diverted through a riverside structure with fish screens. Larger sand
particles are separated from the pumped raw water and returned to the Rio Grande. The
remaining raw water is pumped to the BRWTP.

At BRTWP, raw water passes through three pre-sedimentation basins which allow
remaining larger particles to settle to the bottom of the basins via gravity.

After the pre-sedimentation basins, water is mixed with a coagulant (ferric chloride) which
causes even the finest particles to clump together. Ozone is added to oxidize organic
material and improve the coagulation process.

Next, flocculation is achieved through gentle mixing. The tiny individual particles collide,
stick together, and become larger and heavier. Contaminants and impurities are swept up

and removed with the flocculated particles.

Plate settlers are used to provide very still conditions to separate by gravity the heavier
floc particles from the water. The settled solids from this process are concentrated and
dewatered in a centrifuge, and then disposed of appropriately.

After the plate settling the clarified water is filtered under low pressure through membranes
with small pore size. This membrane filtration removes all of the particulate matter larger

than 0.1 micrometer.

Ozone is applied once again to the clean water. It oxidizes dissolved organic material not
previously removed and kills microbes. Residual ozone is then destroyed.

The water passes through granular activated carbon (GAC) contactors. The oxidized
organics are removed by the biologically active carbon, which also works as a “polishing”

process.

Chlorine and sodium hydroxide are added to disinfect the water and to correct the pH of
the treated water. This protects against any contamination that might occur downstream
in the pipes. Fluoride is added for dental health. Lastly, a corrosion inhibitor is included to
help control lead and copper release from the pipes. The finished drinking water is stored
in a 4 million-gallon tank. Two booster stations pump the treated water north and south
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sending it to the City and County drinking water distribution systems for consumption by

the public.

Finished water is pumped from BRWTP to BDD'’s booster station 4A (BS-4A), where it goes to
the City’s Buckman Wellfield Booster Station 3 and eventually on to the City’s 10 million-galion
storage tank, or to booster station 5A (BS-5A), where it travels directly into the City’s and County’s
distribution systems (Appendix A). The maximum daily capacity of the BDD water treatment
facility is about15 million gallons. The BDD typically operates at an average of bout 6 mgd.
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4. HYDROGEOLOGY

4.1 Regional Hydrogeology

Santa Fe County is located between the Jemez Mountains to the west and the Sangre de Cristo
Mountains to the northeast. Both surface water and groundwater are available in the area.

BDD obtains surface water from the Rio Grande. The 2016 Jemez y Sangre Regional Water Plan
(NM ISC and OSE, 2016) provides the following description of rivers in the area:

The Rio Grande, which drains south through the region from Embudo to Cochiti Reservoir, is the
major surface water feature (Figure 3-1), although use of this water is limited by provisions of the
Rio Grande Compact. The provisions of the Rio Grande Compact effectively split the available
surface water supply for the Rio Grande Basin above Elephant Butte Reservoir into the part north
of the Otowi gage and the part south of the gage (see Section 5 for discussion of the Rio Grande
Compact). The Rio Chama, which flows into the Rio Grande near the northwest boundary of the
planning region, also contributes a significant amount of water to the region, much of it imported
water from the San Juan-Chama Project. The Santa Fe River, which supplies a portion of the City
of Santa Fe water supply, Galisteo Creek south of Santa Fe, and the Rio Nambe, Rio Tesuque and
Pojoaque River north of Santa Fe are also important tributaries in the region. The quality of the
surface water in the region is generally very good to excellent.

The Tesuque Formation, part of the Santa Fe Group aquifer, underlies the BDD area. Spiegel
and Baldwin (1963) provides the following description of the Tesuque Formation:

The Tesuque formation of middle Miocene to early Pliocene age, here named for the town of
Tesuque, 5 miles north of Santa Fe ..., consists of several thousand feet of pinkish-tan soft arkosic,

silty sandstone and minor conglomerate and siltstone...

In the Santa Fe area, the Tesuque formation is generally exposed north of the Santa Fe River, and
it is best exposed along the north edge of the Santa Fe area. The Tesuque, which represents the
greater part of the Santa Fe group in the Santa Fe area, rests with at least local angular
unconformity on the volcanic rocks of Oligocene and Miocene age and is overlain with angular
unconformity by the Ancha formation. Although near its base the Tesuque includes sediments
derived from Tertiary igneous rocks, it consists principally of debris from Precambrian rocks.
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The color of the Tesuque formation ranges from grayish orange to moderate reddish orange and
light brown. The usual pinkish color is due largely to the predominance of reddish grains of
microcline. Crossbedding is common, and molds of desiccation cracks have been noted on the
under surfaces of sandstones that rest on siltstones. Cementation by calcium carbonate is
common, and in many specimens the cement is crystalline. The conglomerate, which is coarse, is
common near the mountain front but less common farther west, partly because in general the lower
beds are exposed only near the mountains. Clay is present only in very small amounts, but siit and
very fine sand form a large proportion of the unit. The sand in many of the sandstone beds is fairly
well sorted.

Due to the depth of the City’'s Buckman wells and the hydrogeology of the area, there has been
no evidence of any Buckman wells being under the influence of surface water, despite close

proximity of several wells to the river, namely Buckman wells (BW) 1 and 8.

4.2 Water Sources

4.2.1 Rio Grande Source Water Quality

According to BDD (Bowman, 2017):

The water quality of the Upper and Middle Rio Grande under base flow (“‘normal” or ambient)
conditions is good overall, with few and occasional minor exceedances of individual water quality
standards (NMED/DOE/OB, 2012). Sediments carried in stormwater flow conditions generally
exhibit concentrations that are elevated above ambient levels for certain constituents that are
attached to soil and sediment particles. Stormwater studies show a strong correlation between
certain surface water contaminants such as radionuclides, polychlorinated biphenyls (PCBs),
metals and suspended sediment concentrations. That is, many of the contaminants of concern and
other chemical compounds have a strong affinity for and are bound to the particles and organic
matter in suspended sediments. Storm flow events are short lived, transient, and their sediment

loads fluctuate proportionately with changing flow.

The quality of the surface water in the Rio Grande is subject to the Clean Water Act (CWA), and
thus subject to the water quality standard listed in 20.6.4 NMAC. Specifically, BDD falls under the
20.6.4.114 NMAC segment of the river, and potential uses are listed in that subsection of the rules,
which includes “public water supply.” As such, even though the general water quality of this stretch
is “good overall,” this segment of the Rio Grande is impaired for uses such as irrigation and livestock
watering due to the presence of contaminants at concentrations exceeding certain standards. The
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2018-2020 State of New Mexico Clean Water Act §303(d)/§305(b) Integrated List (pg. 190)
https://www.env.nm.gov/wp-content/uploads/2018/03/Appendix-A-Integrated-List. pdf details all

impaired uses and exceedances from standards for this stretch of the river. The figure below
depicts many other stretches impaired for different uses in the region of BDD (NM ISC and OSE,
2016.)

Source: NMED, 20143 and 201 4c
Note: See Table 5-6 for IR Category defindions
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Figure 5-13
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BDD monitors the quality of the Rio Grande as part of their National Pollutant Discharge Elimination
System (NPDES) permit. EPA Region 6 was satisfied with the results of the first three years of
BDD'’s monitoring of the Rio Grande. In subsequent renewals of the NPDES permit, the EPA has
reduced the initial lengthy list of monitored constituents to a more limited list of turbidity, pH, and
Whole Effluent Toxicity (WET). However, water quality of the Rio Grande continues to be monitored
by other environmental entities, some of them being USGS and NMED under the CWA 303(d)

program.

4.2.2 Drinking Water Quality Reports

Drinking water quality is monitored by the NMED DWB under the Safe Drinking Water Act. To
protect public health, drinking water quality is checked against the national primary standards
(maximum contaminant levels [MCLs]) for 87 constituents and secondary standards (secondary
MCLs [SMCLs]) for 15 constituents.

U.S. EPA (2017b) defines primary and secondary standards as follows:

EPA has established National Primary Drinking Water Regulations (NPDWRs) that set mandatory
water quality standards for drinking water contaminants. These are enforceable standards called
“‘maximum contaminant levels” (MCLs) which are established to protect the public against
consumption of drinking water contaminants that present a risk to human health. An MCL is the

maximum allowable amount of a contaminant in drinking water which is delivered to the consumer.

In addition, EPA has established National Secondary Drinking Water Regulations (NSDWRs) that
set non-mandatory water quality standards for 15 contaminants. EPA does not enforce these
‘secondary maximum contaminant levels” (SMCLs). They are established as guidelines to assist
public water systems in managing their drinking water for aesthetic considerations, such as taste,
color, and odor. These contaminants are not considered to present a risk to human health at the
SMCL.

As required by the Safe Drinking Water Act, NMED DWB samples BDD’s finished drinking water.
Of the 70 primary contaminants monitored by the NMED DWB, none have ever been detected at
levels exceeding the MCL. A summary of the results from 158 monitored constituents at BDD
from 2011 to 2016 is presented in Appendix B. For each tested constituent, the table provides the

number of detected results, and the minimum, maximum and average value of all detected values.
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Public water systems report the results of required water quality sampling to their customers in a
consumer confidence report (CCR.) due July 1% of every year. Results of BDD water quality
testing are published under the Santa Fe City's CCR. The CCRs for 2019, 2020, and 2021 are
provided in Appendix B, and show concentrations of the monitored constituents in comparison to
MCLs. The results from the additional and voluntary drinking water testing are reported on the
BDD web site. BDD had not exceeded any MCL for primary contaminant since its start of

operation in 2011.

4.2.3 Production Rates

Table 6 summarizes the BDD monthly production of finished water from BS-4A and BS-5A from
2011 to 2021. Figure 5 depicts the total annual production over this time period, while Figure 6
shows these data split by production from BS-4A and BS-5A. The lowest annual production
since BDD opening was 1,271 million gallons in 2019; the highest was 2,035 million gallons in
2021.
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Table 6. BDD Monthly Production, 2011-2021

Production (million gallons)

27

Month 2011 2012 2013 2014 2015 2016
BS-4A | BS-5A | Total | BS4A| BS-5A | Total | BS-4A |BS-5A| Total | BS4A |BS-5A| Total | BS4A |BS-5A| Total | BS-4A|BS-5A| Total
January 63.7 0 637 | 101.9| 259 | 127.8 | 1004 | 48.7 | 149.1 | 88.7 | 345 | 1232 | 494 | 451 | 945 | 87.2 | 27.3 | 1144
February | 97.3 0 973 | 569 | 218 78.7 | 337 | 431 | 768 | 79.9 | 30.6 | 1105| 688 | 30 | 987 | 658 | 320 | 98.8
March 17.9 | 1.1 119 | 609 | 433 | 1042 | 743 | 492 | 1235 111.1| 454 | 1565 | 651 | 329 | 98 121 | 44.7 | 165.7
April 194.8 | 47 | 1995|1182 579 | 1761 | 159.2 | 56.2 | 2154 | 439 | 535 | 974 | 45 | 64 | 109 | 1621 | 426 | 204.7
May 130.8 | 11.3 | 1421 | 1554 | 689 | 224.3 | 230.4 | 68.8 | 299.2 | 174.5 | 63.9 | 238.4 | 66.6 | 37.8 | 104.4 | 103.6 | 48.7 | 152.2
June 243.8 6 | 249.8| 131 81.7 | 212.7 | 209.1 | 83.8 | 2029 | 117.9 | 70.3 | 188.3| 127.7 | 538 | 181.5| 38.2 | 301 | 683
July 1104 | 28.3 | 1387 | 228 | 179 | 40.7 | 71.7 | 556 | 127.3 | 68.2 | 586 | 126.8 | 70.3 | 49 | 119.3| 536 | 61.3 | 114.9
August 10 239 | 339 | 343 | 433 776 | 00 | 82 | 82 | 911 | 65 | 1561 | 838 | 466 | 1304 | 18.4 | 279 | 463
September| 929 | 633 | 156.2| 157.7 | 572 | 2149 | 7.9 | 98 | 17.7 | 109.4 | 75.4 | 184.8| 134 | 60.3 | 194.2 | 121.2 | 56.2 | 177.4
October | 118.6 | 59.1 | 177.7 | 179 57.5 | 2365 | 304 | 564 | 868 | 81.2 | 69 | 150.1 | 151.9 | 49.7 | 201.5 | 181.6 | 321 | 213.7
Nowember | 952 | 47.6 | 1428 | 1281 | 403 | 168.4 | 47.9 | 436 | 91.5 | 71.7 | 60.3 | 131.9 | 109.3 | 43.6 | 1529 | 113 | 18.1 | 131.1
December | 97 392 | 1362 1202 | 446 | 1738 | 532 | 326 | 858 | 81.8 | 59.7 | 141.5| 693 | 23.7 | 929 | 1012 | 128 | 114
I:':Ja"y 1372.4| 284.5 | 1656.9| 1275.4| 560.3 | 1835.7 | 1018.2| 556.0 | 1574.2(| 1119.4| 686.2 | 1805.5 | 1000.7 | 478.9 | 1479.2 | 1166.9| 434.7 | 1601.5
Production (million gallons)
Month 2017 2018 2019 2020 2021
BS4A | BS-5A | Total | BS4A| BS-5A | Total | BS4A |BS-5A| Total || BS-4A|BS-5A| Total [|BS-4A |BS-5A| Total
January 90.3 | 34.1 | 124.3 | 65.1 476 | 1127 || 709 | 283 | 99.2 [ 1289 | 6.4 | 1353 86.3 | 31.4 | 117.7
February | 851 | 336 | 1187 | 618 | 425 | 1043 | 541 | 254 | 79.5 || 1023 | 21.8 | 1241 | 950 | 31.2 | 126.2
March 104.9 | 50.8 | 155.7 | 41.1 50.1 91.2 || 209 | 21.0 | 41.9 || 79.2 | 28.2 | 107.4 | 102.0 | 36.7 | 138.7
April 998 | 645 | 1643 | 1333 | 436 | 1769 || 121 | 136 | 25.7 || 67.1 | 35.0 | 102.1 | 133.1 | 47.2 | 180.3
May 64.0 | 650 | 129.0 | 2045 | 529 | 2574 | 92.9 | 41.3 | 134.2 | 103.1 | 55.0 | 158.1 | 194.3 | 56.5 | 250.8
June 821 | 71.3 | 1534 | 1709 | 593 | 230.2 | B1.5 | 49.1 | 130.6 | 94.9 | 65.2 | 160.1 | 178.8 | 70.0 | 248.8
July 856 | 74.0 | 159.7 | 166.9| 618 | 228.7 | 111.6 | 59.4 | 171.0 | 141.3 | 66.0 | 207.3 | 100.9 | 59.9 | 160.8
August 81.4 | 689 | 1502 | 140.2| 566 | 196.7 | 60.7 | 446 | 105.3 | 180.0 | 71.0 | 251.0 | 158.4 | 65.7 | 224.1
September| 117.2 | 66.7 | 183.9| 950 | 450 | 139.9 | 111.3 | 26.7 | 138.0 | 155.7 | 50.0 | 205.7 | 118.1 | 43.7 | 161.8
October 79.3 | 54.8 | 1341 ]| 1191 | 346 | 1538 | 1153 | 30.4 | 1457 || 121.1 | 50.0 | 171.1 || 146.4 | 19.6 | 166.0
Nowember | 474 | 478 | 952 | 993 | 268 | 126.0 | 698 | 26,7 | 96.5 | 87.1 | 27.8 | 114.9 || 100.0 | 31.7 | 131.7
December | 61.8 | 48.7 | 110.5| 86.3 264 | 1127 || 944 | 91 | 1035 924 | 287 | 1211 | 97.5 | 30.4 | 127.9
I‘r’":l:a"y 998.8 | 680.1 | 1679.0(1383.3| 547.2 | 1930.5| 895.5 | 375.6 | 1271.1( 1353.1| 505.1 | 1858.2(/1510.8| 524.0 | 2034.8
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5. WATER SupPPLY CHANGES AND IMPACTS

5.1 Historical Change and Impacts

During the severe drought experienced by Santa Fe from the late 1990s to 2002, and despite
ongoing and very successful water conservation programs, the Santa Fe region did not have
enough reliable and sustainable drinking water sources to meet the growing needs. The City of
Santa Fe and the County of Santa Fe designed a sustainable water supply project, the BDD
project, to help protect our region from running out of water during a drought.

The project was needed to supplement the two sources of water the local community depended
on — groundwater wells and reservoirs on the Santa Fe River. The groundwater wells were not
sustainable at the pre-BDD pumping levels due to increasing demand, and the local reservoirs
can run out of water during a dry year. The BDD promised to provide a new source of surface
water in addition to the existing supplies of surface water and help the regional aquifer rest and
recharge (refill) so that it will be here for the future generations. The City or Santa Fe and the
County of Santa Fe constructed the BDD to add this source of water by diverting and treating
water available from the Rio Grande that they cannot access through groundwater pumping.

The BDD came online in January 2011. In May 2011, after nearly a decade in development, the
Buckman Direct Diversion Board (BDDB) assumed responsibility for the day-to-day operations,
management and maintenance of the Buckman Regional Water Treatment Plant (BRWTP) and
facilities. This new water supply source is reliable, sustainable and provides flexibility in how the
city and county choose to use the different supply sources for water consumption. Operation of
all four sources (Section 3.2.1) will continue to meet the needs of city and county water system
customers, improve the regional public water supply under drought conditions, and replace
unsustainable groundwater pumping making a drought reserve possible.

5.2 Need for Future Water Sources

BDD is currently able to meet the demand of its customers. There are no plans for expanding the

BDD system or water rights holdings.
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6. SOURCE WATER PROTECTION AREA

The source water protection area (SWPA) is described as a buffer around wells, reservoirs, and
on either side of rivers, streams, and canals for use in identifying potential contamination from
sources within close proximity. For the purposes of BDD's SWPP, the SWPA begins 500 feet
downstream of the intake and ends 10 miles upstream. In reality, catastrophic contaminations
occurring upstream from BDD of even more than 10 miles may influence the river water quality
and may influence the BDD operations. However, in order to make this plan practical and feasible,
the limit of 10 miles upstream will be accepted as the upper limit of the SWPA. Tributaries within

this SWPA are included even if not specifically delineated on Figure 7.

For purposes of delineating surface water SWPAs, NMED distinguishes between two different

types of watersheds, Type A and Type B, defined as follows:

Type A watersheds are defined as having an area under 30 square miles. Buffer zones within the

watershed are defined as follows:

% Buffer Zone A is a 200-foot wide strip of land paralleling either bank of an active stream
channel and/or extending from the mouth or inlet of an impoundment to the uppermost

boundary of the watershed.

% Buffer Zone B is a 300-foot wide strip of land beginning at the outside margin of buffer
Zone A.

< Buffer Zone C is the balance of the land area extending to the topographic boundary.
Type B watersheds are defined as having an area over 30 square miles. Potential source of

contamination (PSOC) inventories and susceptibility analysis are applied only to that portion of
the watershed defined as “critical stream segments,” as follows:

< Buffer Zone A is a 200-foot wide strip of land paralleling either bank of an active stream

channel.

% Buffer Zone B is a 300-foot wide strip of land paralleling an active stream channel and

beginning at the outside margin of Buffer Zone A.

= Buffer Zone C is a Y.-mile wide corridor of land paralleling either bank of an active stream

channel.
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The Rio Grande has a Type B watershed; therefore, the SWPA is subdivided into the following
three zones:

% Zone A: radius of 0 to 200 feet from each stream bank

% Zone B: radius of 201 to 500 feet from each stream bank

% Zone C: radius of 501 to 2,640 feet from each stream bank

In addition to the Rio Grande, two other large tributaries have been added to the BDD SWPA: Los
Alamos Canyon and Guaje Canyon, both being dry canyons (ephemeral) and part of the Los
Alamos Canyon watershed. When these ephemeral streams flow, they may carry the LANL
legacy waste contaminated sediments to the Rio Grande. Over the years, LANL-contaminated
sediments have settled along the banks of Los Alamos Canyon, especially in its lower portion.
Englert (NMED DOE OB, 2011) found that most contaminated sediments transported to the lower
Los Alamos Canyon from the contaminated sources (upper Los Alamos Canyon and Pueblo
Canyon) settle in the lower Los Alamos Canyon and only small part (19%) of the mobilized
contaminated sediments discharge to the Rio Grande. While Guaje Canyon is not known to be
affected by LANL contamination, it flows into the lower Los Alamos Canyon, and can therefore
remobilize contaminated sediments from the lower Los Alamos Canyon and discharge them to
the Rio Grande.

The BDD SWPA for the Rio Grande, including the delineated portions of Los Alamos Canyon
watershed, is shown in Figure 7. The total area of the delineated SWPA is 22.03 square miles:
5.76 square miles in Los Alamos Canyon, 5.41 square miles in Guaje Canyon, and 10.86 square
miles in the Rio Grande. For ease in identifying and tracing PSOCs, river miles have been added
to the map, starting 500 feet downstream of the intake and moving upstream. Guaje Canyon
meets Los Alamos Canyon between Los Alamos Canyon river miles 4 and 5; the convergence of
Los Alamos Canyon into the Rio Grande occurs between Rio Grande river miles 3 and 4. The
stream and river mile will be stated in all text and table references (e.g., Los Alamos Canyon river
mile 7 versus Guaje Canyon river mile 7 or Rio Grande river mile 7).

The delineated SWPA meets the criteria of the NMED DWB guidance for establishing an area to
evaluate for PSOCs. DBS&A requested and received geographical information system (GIS) data
used in NMED DWB'’s Source Water Protection Atlas (NMED DWB, 2017), an interactive mapping

tool that contains active and inactive drinking water sources, regulated sites, and other information.
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These GIS data were used to generate the maps showing the river's SWPA and PSOCs. A map
encompassing the PSOCs in all watersheds upstream from BDD is included in Appendix E.
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7. POTENTIAL SOURCES OF CONTAMINATION (PSOC)

7.1 Overview of Potential Contaminant Sources and Risk Assessment

Potential sources of contamination (PSOCs) are defined as any possible site or event that could,
under any circumstance and time frame, lead to contamination of drinking water sources. Not all
sites identified as PSOCs pose the same level of risk. Depending on the type of PSOC, some
sites may pose little to no contamination risk, while others may pose an imminent threat. Sources
of contamination (SOCs) are considered those activities or environmental accidents that are

currently threatening or contaminating the source water

The source water protection area (SWPAs) for BDD was described in the previous section and

delineated on Figure 7.

Following the identification of PSOCs, a risk assessment was performed for each contaminant.
This methodology is based on a technique developed by the Colorado Rural Water Association
(e.g., CRWA 2017) and involves estimation of risk using two parameters: the “probability of

impact” and the level of “impact to the water system.”

The “probability of impact” changes in increasing order from “rare” to “certain”, and the “impact to
the water system” changes in increasing order from “insignificant” to “catastrophic.” For definition
of each level of these parameters, see the table below. When determining the risk for a source of
contamination, one will find the “impact to the water system” along the x-axis and then along the
vertical y-axis find the level of “probability of impact” in order to determine the overall risk of that
specific source of contamination. The factors influencing both parameters will be how close the
source is to the water resource, how large the contamination is or could be, how potent or toxic
the contaminant of concern is and how fast the contamination could be transported toward the

water resource.
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Table 7. Risk Assessment Decision Table

SWAP Risk Assessment Matrix

Risk

Moderate Moderate

ot

Insignificant Minor Significant Major Catastrophic

Impact to Water System

Instructions: Use this matrix like a graph. Identify the "Impact to Water System" on the X axis, then identify
the "Probability of Impact” on the Y axis. The risk is determined by the intersection of these two lines.

Probability of Impact: The following descriptions provide a framework to estimate the relative
probability that damage or loss would occur within one to ten years.

Certain: >95% probability of impact

Likely: >70% to <95% probability of impact
Possible: >30% to <70% probability of impact
Unlikely: >5% to <30% probability of impact
Rare: <5% probability of impact

Impact to Water System: The following descriptions provide a framework to estimate the impact to the
public water system.

Irreversible damage to the water source(s). This could include the need for new treatment

Catastrophic: technologies and/or the replacement of existing water source(s).

Major: Substantial damage to the water source(s). This could include a loss of use for an extended
period of time and/or the need for new treatment technologies.

Significant: Moderate damage to the water source(s). This could include a loss of use for an extended
period of time and/or the need for increased monitoring and/or maintenance activities.

Minor: Minor damage resulting in minimal, recoverable, or localized efforts. This could include
temporarily shutting off an intake or well and/or the issuance of a boil order.
Damage that may be too small or unimportant to be worth consideration, but may need to

Insignificant: be observed for worsening conditions. This could include the development of administrative

procedures to maintain awareness of changing conditions.
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After determining the risk a source of contamination poses to the water system, it is important to
determine whether the water system can control the source by any means or control the
contamination from the source by any means. The level of water system control describes the
ability of the water system to take measures to prevent contamination or minimize impact. A
potential contaminant source that falls within a water system’s jurisdiction (i.e. direct control),
may be of higher priority since they can take direct measures to prevent contamination or
minimize the impact.

< Direct Control — The water system can take direct measures to prevent.

<« Indirect Control — The water system cannot directly control the issue, but can

work with another person or entity to take measures to prevent.

% No Control — The PSOC or issue of concern is outside the control of the public
water system and other entities.

Several different resources were used to compile a list of all possible PSOCs within BDD’s SWPA.
The Source Water Protection Atlas is a database maintained by the NMED DWB (2017)
containing information on sites that are registered with the state, such as wastewater discharge
permits and fuel storage tanks. Because information included in the Source Water Protection
Atlas is not inclusive of all potential sources of contamination, the assessment also included the
EPA interactive map (U.S. EPA, 2017a), geologic reports, previous reports provided by BDD, the
City of Santa Fe, and Santa Fe County, and input from the Source Water Protection Team and

the public.

PSOCs can be either human-caused or naturally occurring. Both types of PSOC are found within

BDD’s SWPA, as discussed in the following subsections and shown on Figure 7.

7.2 Human Sources of Contamination

The human-caused PSOCs that can be mapped and are known to occur in BDD’s SWPA and the
types of those PSOCs are listed in Table 8. NMED has compiled an extensive database of human
sources of contamination and that database was used to generate the PSOCs on Figure 7 and
Figure 8. GIS data for septic tanks (map code RSF) were not included in any of the state’s
databases. Because no sewer service is available in the area, RSF sites were added for each
building using aerial imagery from the U.S. Department of Agriculture (USDA) National Agriculture
Imagery Program (NAIP) (dated 2014).
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Table 8. Human-Caused Potential Sources of Contamination

cesspool

&adpe Land Use Description Contaminants of Concern
Drainage canals, ditches P Pesticides, herbicides, fertilizers,
ADC or acequias (unlined) Runoff and infiltration nitrate, pathogens
P Pesticides, herbicides, fertilizers,
Arroyo | Ephemeral stream Runoff and infiltration nitrate, pathogens
Fuel storage tanks - . ] Gasoline, diesel fuel, organic/
Sha above ground INGPESSITESIStation tankS inorganic chemicals
Fuel storage tanks - . . Gasoline, diesel fuel, organic/
ore below ground O TFSENcPSLatian tanks inorganic chemicals
CHG Historic gasoline service | Above/below ground Gasoline, oils, solvents, automotive
station storage tanks/operations | wastes, septage
CSS Eassline servica station Above/below ground Gasoline, oils, solvents, automotive
storage tanks/operations | wastes, septage
Operations/maintenance/ | Organic/Inorganic chemicals, oils,
iCC Cement/concrete plant storage natural gas, propane
. Sewage, pathogens, nitrate, metals,
MPW Polluted Surface Water Naturally ocqurrlng/ acids, bases, organic/inorganic
Sources anthropogenic i
chemicals
, . Public street, Gasoline, diesel fuels, metals,
MRP :22:_;? 0ad, NighvEjner thoroughfare, highway, or | stormwater runoff, hazardous
main road materials, radiological materials
NPDES National Pollutant Discharge from a point Sewage, sewage sludge, metals,
ermit Discharge Elimination source into waters of the | pathogens, organic/inorganic
P System (NPDES) permit | United States chemicals
) . Private domestic well that | Conduit for any contaminant to enter
PDW | Private domestic well is registered with the OSE | aquifer
. Septage, pathogens, nitrate,
Wastewater discharge to - :
RSF Residential septic system | septic tank, leach field, or ammonigh chiefide, heapumeials,

household pesticides, herbicides,
cleaning agents and solvents, fuels

Note: The human-caused PSOCs listed in this table include only those that can be mapped. See the following subsections for
discussion of others known to exist for the BDD system.

7.2.1 Los Alamos National Laboratory (LANL)

The Los Alamos and Pueblo canyons (LA/P canyons) are located on the Pajarito Plateau where

for decades Los Alamos National Laboratory had discharged contaminated waste and wastewater

as part of the “Manhattan Project” and later LANL’s nuclear weapons program. The confluence of

these canyons with the Rio Grande is located nearby Otowi Bridge, 3.5 miles upstream from BDD.

The LA/P canyons are ephemeral streams and when they flow, their run off may carry
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contaminants from the canyons and discharge them into the Rio Grande near Otowi Bridge and
transport them downstream to BDD.

ASTDR (2006).

(Page 3) Site Description and Operational History

LANL covers approximately 28,000 acres in north central New Mexico. Most of the laboratory lies within
Los Alamos County; a smaller portion is in Santa Fe County. Albuquerque is approximately 60 miles to
the southwest and Santa Fe is approximately 25 miles to the southeast. The Bandelier National
Monument borders LANL’s southwestern boundary. Los Alamos is adjacent to LANL's northern
boundary and White Rock is adjacent to the southeastern boundary. The San lidefonso Pueblo is to
the east; national forest lands border the northwestern, the northern, and the southeastern LANL
boundaries (Figure 1). Large parts of these areas remain undeveloped (LANL 1999).

(Page 5) Environmental Setting

The Jemez Mountains to the west and the Sangre de Cristo Mountains to the east dominate the vast,
naturally beautiful landscape in which LANL is situated. The Rio Grande flows north to south, dividing
the mountain ranges and, over geological time, contributing to the creation of the Pajarito Plateau, a
volcanic shelf on the eastern slope of the Jemez Mountains on which LANL is situated. The plateau
comprises finger-like mesas separated by steeply sloped canyons. Cut by intermittent streams, the
canyons are oriented east-to-west, at right angles to the Rio Grande. The mesa elevations range from
7,800 feet (ft) at the base of the Jemez Mountains to 6,200 ft at their eastern end, where they rise above
the Rio Grande Valley (LANL 1999).

Of all canyons on the Pajarito Plateau, Los Alamos Canyon and its tributaries (DP Canyon, Pueblo
Canyon, Pueblo’s tributary Acid Canyon, Bayo Canyon, and Guaje Canyon) drain into the Rio
Grande River near the Otowi Bridge, approximately 3.5 miles upstream of the BDD Intake
structure. The rest of the Pajarito Plateau canyons drain downstream from BDD.

Wastes discharged in Los Alamos watershed are listed in Reneau (1998):

TA-45 was the site of the first radioactive liquid waste treatment plant at the Laboratory, and radioactive
effluent was discharged from TA-45 into Acid Canyon, a small tributary of Pueblo Canyon, between
1944 and 1964 (LANL 1981, 6059; LANL 1992, 7668). This effluent was untreated before 1951, when
the first treatment plant became operational, and the highest concentrations of radionuclides were
probably discharged before this time. TA-45 was the source for most of the plutonium-239, 240 within

39



the Los Alamos Canyon watershed and was also the source for other radionuclides present at much

lower concentrations, including americium-241, cesium-137, plutonium-238, strontium-90, and tritium.

TA-21 was established in 1945 on DP Mesa and was the site of a plutonium processing plant and
radionuclide research laboratories (LANL 1991, 7528). Treated radioactive liquid waste was discharged
at the 21-011(k) outfall into DP Canyon, a small tributary of upper Los Alamos Canyon, between 1956
and 1985. The 21-011(k) outfall was the source for most of the americium-241, cesium-137, and
strontium-90 within the Los Alamos Canyon watershed and was also the source for other radionuclides
at much lower concentrations, including plutonium-238; plutonium-239,240; tritum; and several
isotopes of uranium and thorium. Discharges of cesium-137 and strontium-90 from the 21-011(k) outfall
were apparently highest before 1968, and discharges of americium-241 were apparently highest after
1978,

According to ASTDR (2006):

(Page ix) Past activities have released radioactive and chemical wastes to the soil, air, and water
surrounding the LANL. Historically, laboratory personnel discharged liquid wastes into canyons, buried
solid wastes in the ground, and released air emissions into the atmosphere. On occasion, accidental

spills also occurred.

(Page 18) Waste Received

in addition to the natural run-off produced by precipitation and springs, surface water flow in the
canyons is augmented by effluent from LANL activities. Since LANL's opening in the 1940s the canyons
adjacent to LANL have received treated and untreated radioactive and sanitary waste. Acid, Pueblo,
and Los Alamos Canyons were the primary recipients of untreated radioactive liquid waste.

(Page 20 and 21) The highest levels of radioactivity for surface water were found in Los Alamos Canyon
(total uranium and gross alpha). For sediment, the highest levels were typically detected in Los Alamos
Canyon (americium-241, cesium-137, strontium-90, and total uranium). Acid Pueblo Canyon had the
highest level of plutonium-239/240. The highest values of water quality parameters and inorganics (in
surface water and sediment) were distributed primarily throughout Los Alamos and Acid Pueblo
Canyon. Overall, strontium-90, chloride, fluoride, sodium, and arsenic were detected above CVs
[comparison values] with the greatest frequency. Acid Pueblo Canyon had the only detections of
organics in surface water and Los Alamos Canyon had the only detections of organics in sediment.

Specific contaminants found in each area is discussed below and summarized in Tables 7 to 10.
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Acid Pueblo Canyon

From this canyon, gross alpha radiation was the only radiological test result detected above its CV in
surface water. At least twice in the sediment cesium-137, plutonium-239/240, and strontium-90 were
all detected above their CVs. Strontium-90 (to 5 pCi/g) was the only 20 Los Alamos National Laboratory
Public Health Assessment radionuclide to exceed its CV by more than a factor of 10. Two organics,
five water quality parameters, and eight inorganics were also detected above CVs in the surface water.
Chloride (to 300 ppm) and arsenic (to 0.019 ppm) were the only two to exceed their CV by more than
a factor of 10. Fluoride, nitrate, sodium, and boron were detected above their CVs with the greatest
frequency (more than three times). Three inorganics were also detected above CVs in the sediment,
but only arsenic was detected more than once. None of the inorganics detected in the sediment
exceeded their CV by more than a factor of seven.

Los Alamos Canyon

In the surface water, both total uranium (to 576 pCi/L) and gross alpha (to 520 pCi/L) were detected
above their CVs. Three water quality parameters and seven inorganics were also measured above
CVs. The maximum detected concentration of all four water quality parameters exceeded CVs by at
least 30 times. Arsenic (to 0.017 ppm) was the only inorganic with the maximum detected
concentrations greater than 10 times its CV. In sediment, americium-241, cesium-137, plutonium-
239/240, and strontium-90 were detected above CVs. Arsenic, benz(a)anthracene, and

benzo(a)pyrene were also found above CVs.

The LANL legacy contaminants of highest concern are the following radionuclides: plutonium-
239/240, plutonium-238, americium-241, strontium-90, cesium-137, and uranium isotopes since
those contaminants have been identified as contaminants in the Los Alamos Canyon watershed
in multiple studies by different agencies (federal and state). All of these contaminants are
transported predominantly via suspended sediments. This characteristic makes these
contaminants likely to be transported downstream to the BDD during storm events when a lot of
sediments are agitated and mobilized. The BDD treatment processes are focused on removal of
solids from the raw water, and therefore, many contaminants with affinity to solid particles would

be managed by the BDD treatment system.

As described in BDD (2016), contamination from LANL reaches BDD as follows:

Periodic floods during the 1950s and 1960s of the Los Alamos/Pueblo Canyons watershed
transported the discharged contaminants downstream from the source of release and ultimately to
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the Rio Grande, and hence to the BDD Intake location. This fact was researched and documented
in the works of (Graf, 1994), (Graf, 1996), and (Englert, Dale, Granzow, & Mayer, 2007). By the
1970s the flood frequencies and magnitudes diminished and transported contaminants were stored
in sediments in and along the dry stream channels and floodplains of the canyons that run through
the Laboratory. Since then and until the Cerro Grande Fire, the frequency of flooding from canyons
at LANL diminished and clean sediments along the Rio Grande have covered contaminants that

have reached the river.

According to NMED/DOE Oversight Bureau, since the Cerro Grande fire in 2000, canyon floods
have increased in intensity and frequency and are eroding the emplaced sediments, exposing and
carrying legacy contaminants to the Rio Grande at rates not seen since the discharges of the
wastes in the 1950s and 1960s (NMED/DOE/OB, 2012).

LANL has taken some remedial actions in Los Alamos and Pueblo Canyons since the Cerro
Grande fire pursuant to the requirements of NMED Order on Consent (2005 and 2016). These
actions include installation of sediment retention structures, enhancement of riparian conditions
that stabilize sediments, and enhancement and management of a large wetland in Pueblo Canyon
that minimizes sediment and contaminant transport. LANL reports that the post-fire (Cerro Grande
in 2000, and later, Las Conchas in 2011) watershed hydrology has recovered, partly because of

the remedial actions described above.

BDD Board and DOE/LANL

In 2010, prior to coming online, BDD entered into a Memorandum of Understanding (MOU), a
legally non-binding agreement, with DOE/LANL to monitor and sample surface water from Los
Alamos and Pueblo Canyons in order to determine the storm water quality at the BDD (BDD and
DOE, 2015). Under this agreement, which was renewed in 2015 and 2017, the following

programs have been maintained:

4 Early notification system (ENS), a preventive program with the following objectives:

Two or three gaging stations relay real-time stage height data in 5-minute intervals to the BDD
Control Room through SCADA, and another video station relays images only. The participating
LANL stations are described in the 2017 renewed MOU (Figure 7): (1) LANL gaging station
E050.1 in Los Alamos Canyon above the Pueblo Canyon confluence, (2) LANL gaging station
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E060 in Pueblo Canyon above the Los Alamos confluence, (3) video station E062 in the Los
Alamos Canyon below the confluence of Los Alamos and Pueblo Canyons, and (4) LANL gaging
station E099 (not depicted on Figure 5), the farthest downstream from LANL gaging station within
the ENS, located in Guaje Canyon above the confluence of Guaje Canyon and Los Alamos
Canyon. The previously participating gaging station E109.9 (shown on Figure 7) was located in
the lower Los Alamos Canyon, 0.7 miles from the Rio Grande. That station was buried by

sediment carried by strong storm flow in September 2013.

When storm flows exceed 5 cubic feet per second (cfs) at the LANL gages, BDD is notified. The
trigger flow of 5 cfs was selected by LANL (under the Los Alamos/Pueblo Canyons Stormwater
Monitoring Plans) as a flow with the potential to reach the Rio Grande: “Samples at E050, E060,
and E110 will be triggered by 5-cfs flows to ensure sampling at flows that may extend to the Rio
Grande.” Page 3 of LANL (2009). When such storm flows are streaming in Los Alamos Canyon,

the diversion will close for 10 to 12 hours or until the storm has subsided.
< Surface water sampling program of stormwater and baseflow of the Rio Grande at BDD.

When storm run offs of 5 cfs or greater flow in the Los Alamos and Guaje Canyons as measured
by the LANL gages, water quality sampling will be triggered at BDD. Costs for sampling,
equipment, and maintenance are shared between the BDD Board and DOE/LANL.

Samples collected from this program are tested for the following constituents: suspended
sediment concentration, total and dissolved metals (23) plus mercury, gross alpha, gross beta,
strontium-90, americium-241, radionuclides by gamma spectroscopy (including cesium-137),
plutonium (isotopic), uranium (isotopic), neptunium-237, dioxin/furans, PCBs, radium-226

and -228, and perchlorate.
Pursuant to the 2017 MOU, DOE funds costs up to a certain dollar amount for BDD sampling at
the intake, after which BDD funds the costs.
=% The Contaminant Fate Analysis (CFA) Program and The Removal Efficiency and
Assessment of Treatments (TREAT) Study.

The CFA program was initiated in 2010 to determine the effectiveness of the BDD treatment

technologies at treating contaminants diverted from the Rio Grande.
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In 2015, the CFA Program was replaced with a similar but updated and improved program called
the TREAT Study (BDD and DOE, 2015) with the similar objectives as the CFA program. TREAT
Study is entirely funded by the BDD Board.

City of Santa Fe and DOE/LANL

Sampling for contaminants at the Buckman wells (City of Santa Fe) shows that contamination
from LANL waste disposal activities has not affected groundwater in the Buckman area. While
ChemRisk (2010) found that “[t]here are no contributions from LANL groundwater to the Buckman
well field,” in an abundance of caution, LANL has conducted sampling since 2001 at Buckman
wells 1, 6, and 8 and piezometers SF-4A and SF-3A, providing the data to the City for identification
of possible groundwater contamination from past activity at LANL. From the 2015 CCR (Appendix

B) regarding possible LANL groundwater contamination:

In cooperation with Los Alamos National Laboratory (LANL) and the New Mexico Environment
Department, the City currently monitors Buckman Wells 1, 6 and 8 for LANL derived contamination
on a quarterly basis. Samples are analyzed for radionuclides, general inorganic chemicals, metals,
high explosives and organics. This repeat sampling has occurred during the years 2001 — 2015
and has indicated that Laboratory-derived radionuclides are not present in the Buckman Wells 1,
2, 6 and 8. The results do indicate detectable levels of radionuclides associated with natural
sources. These wells are part of the 13 wells that make-up the Buckman Wellfield. When these
wells are used, water from these wells is delivered to the [10 Million Gallon ] prior to distribution

into the system.
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Figure 8. Wastewater Facilities around BDD
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7.2.2 National Pollutant Discharge Elimination System (NPDES) Permits

Wastewater treatment plants (WWTPs), stormwater and industrial discharges must obtain a
NPDES permit in order to discharge effluent water into a stream. The EPA, who administers
NPDES program, describes the permits as follows (U.S. EPA, 2016):

As authorized by the Clean Water Act, the National Pollutant Discharge Elimination System
(NPDES) Permit Program controls water poliution by regulating point sources that discharge
pollutants into waters of the United States. Point sources are discrete conveyances such as pipes
or man-made ditches. Individual homes that are connected to a municipal system, use a septic
system, or do not have a surface discharge do not need an NPDES permit; however, industrial,
municipal, and other facilities must obtain permits if their discharges go directly to surface waters.
Since its introduction in 1972, the NPDES permit program is responsible for significant
improvements to our Nation's water quality.

Figure 8 shows WWTPs upstream of BDD. Table 9 lists the holders of NPDES permits within 15
miles of the BDD intake

Table 9. NPDES Permits within 15 miles Upstream of BDD Intake

NPDES Permit Holder Distance Upstream of BDD Intake

(miles)
Towa Resort (WWTP) 14.3
Pojoaque (WWTP) 12.6
Pojoaque Terraces Mobile Home Park 12.0
(WWTP)
Los Alamos Co. — Bayo Canyon (WWTP) 9

Los Alamos National Laboratory
(stormwater, industrial)

Espafiola (WWTP) 13.2

3 (stormwater)/ 9 (industrial)

In addition to those listed in Table 9, the two next closest WWTPs are the Abiquiu MDWCA &
MSWA and the Town of Taos. Abiquiu’s plant is approximately 41 miles upstream of the BDD
intake via the Rio Grande and Rio Chama. Taos’s WWTP is approximately 57 miles upstream of
the BDD intake via the Rio Grande and the Rio Pueblo.
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Wastewater, stormwater or other industrial effluent discharged into U. S. waters must meet state
and federal effluent water quality standards (U.S. EPA, 2016):

An NPDES permit will generally specify an acceptable level of a pollutant or pollutant parameter in
adischarge (for example, a certain level of bacteria). The permittee may choose which technologies
to use to achieve that level. Some permits, however, do contain certain generic 'best management
practices' (such as installing a screen over the pipe to keep debris out of the waterway). NPDES
permits make sure that a state's mandatory standards for clean water and the federal minimums

are being met.

However, levels of pharmaceuticals and personal care products (PPCPs) and other emerging
contaminants in effluent are currently not monitored. PPCPs are not subject to regulatory limits
and removal of the traces of those products requires advanced treatment. Given the relative
volume of flows in the Rio Grande, it is expected that adequate dilution of these contaminants
occurs before the water reaches the BDD intake.

7.2.3 Groundwater Discharge Permits

Active, ceased, pending, inactive, terminated, and withdrawn groundwater discharge permits are
shown on Figure 8. Groundwater discharge permits are managed by NMED. The NMED
Groundwater Pollution Prevention Section describes groundwater discharge permits as follows
(NMED GWQB, 2017):

The Ground Water Pollution Prevention Section (GWPPS) reviews and approves ground water
Discharge Permits for discharges that have the potential to impact ground water quality pursuant
to Subparts Ill and V of the Water Quality Control Commission (WQCC) regulations (20.6.2
NMAC). Ground water Discharge Permits address a wide variety of discharges including:

- Domestic wastewater facilities

— Large capacity septic tank leachfields

— Reclaimed wastewater reuse

-~ Power generating plants

- Commercial laundries (when not served by sanitary sewers)

- Commercial land farms for treatment of contaminated soil

— Industrial discharges

- Groundwater remediation systems
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- Groundwater Discharge Permits for dairies and non-dairy agricultural facilities, such as

cheese plants and chile processors, are managed by the Agriculture Compliance Section.

This program also addresses unauthorized discharges, such as spills, for facilities that it
regulates. Section 20.6.2.1203 of the NMAC provides a description of how to proceed with
notifying the Pollution Prevention Program (GWPPS) in case of a spill.

Permits are issued for 5-year terms and must be renewed to provide continuous coverage. The

GWPPS currently manages approximately 1,000 active permits.

7.2.4 Septic Systems

Septic systems are typically installed 3 to 5 feet below the ground surface. Such system may
become a PSOC when a septic system'’s leach field is not operating properly and the effluent from
the septic tank may runoff into nearby waterways. DBS&A mapping efforts estimate that there are
nearly 200 septic systems in BDD's SWPA.

7.2.5 Security

To deter tampering and damage at BDD-owned facilities, BDD contracts Chavez Security Inc.
(CSI), a security company, to monitor on a regular basis the Diversion intake, lift station, and

booster pump stations.

7.3 Natural Sources of Contamination

Arroyos, drainage canals, ditches, and acequias are known natural features that can convey
natural or anthropogenic contaminants into the Rio Grande. These features can be mapped in
the SWPA for BDD. Wildfires and turbidity are two other natural sources of contamination that

are not easily mapped.

7.3.1 Wildfires

Wiildfire is a natural PSOC that represents a very real and significant threat to BDD’s water source.
Wildfires affect the type and quantity of nutrients (especially nitrogen) in the river, as well as the
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turbidity and total suspended solids (TSS) entering surface water sources. Wildfires can also
impact the rate of runoff and sedimentation into surface water sources. In 2013, the Water
Research Foundation published Effects of Wildfire on Drinking Water Utilities and Best Practices
for Wildfire Risk Reduction and Mitigation (Sham et al., 2013), which discusses in detail the

potential damage wildfires can cause for utilities