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COMMUNITIES FOR CLEAN WATER AND 1 
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PROPOSED REVISIONS TO 20.6.4 NMAC 3 
4 
5 

20.6.4.6 NMA 6 
D. A further purpose of these These surface water quality standards isserve to address the inherent 7 
threats to water quality due to climate change. 8 

9 
20.6.4.7 NMAC 10 
C.(4) “Climate change” refers to any significant change in the measures of climate lasting for an 11 
extended period of time, typically decades or longer, and includes major changes in temperature, 12 
precipitation, wind patterns or other weather-related effects. Climate change is due primarily to 13 
anthropogenic emissions of greenhouse gases into the atmosphere, in combination with may be due to 14 
natural processes or human-caused changes of the atmosphere, or a combination of the two. 15 

16 
C.(7) “Emerging contaminants” Contaminants of emerging concern” or “CECs” refer to water means 17 
contaminants, including, but not limited to pharmaceuticals and ingredients in personal care products, 18 
that may cause significant adverse ecological or human health effects at low concentrations. CECs 19 
Emerging contaminants are generally chemical compounds that, although suspected to potentially have 20 
impactsadverse effects, may not have regulatory standards, and the concentrations to which negative 21 
impactsadverse effects are observed may not have not been fully studied.  An emerging contaminant 22 
may be a toxic pollutant if it falls within the definition of that term. 23 
[Renumber as 20.6.4.7.E(3).] 24 

25 
S.(5) “Surface water(s) of the state” (i) means all surface waters situated wholly or partly within or 26 
bordering upon the state, including the following: (1) lakes,[,]; (2) rivers,[,]; (3) streams (including 27 
intermittent and ephemeral streams), [,]; (4) mudflats,[,]; (5) sandflats,[,]; (6) wetlands,[,]; (7) sloughs,[,]; 28 
(8) prairie potholes, [,]; (9) wet meadows,[,]; (10) playa lakes,[,]; (11) reservoirs,[,]; and (12) natural29 
ponds. 30 

(ii) The term also means all tributaries of such waters, including adjacent wetlands, any31 
manmade bodies of water that were originally created in surface waters of the state or resulted in the 32 
impoundment of surface waters of the state, and any “waters of the United States” as defined under the 33 
Clean Water Act that are not included in the preceding description. 34 

(iii) The term does not include private waters that do not combine with other surface or35 
subsurface water or any water under tribal regulatory jurisdiction pursuant to Section 518 of the Clean 36 
Water Act. Waste treatment systems, including treatment ponds or lagoons designed and actively used 37 
to meet requirements of the Clean Water Act (other than cooling ponds as defined in 40 CFR Part 38 
423.11(m) that also meet the criteria of this definition), are not surface waters of the state, unless they 39 
were originally created in surface waters of the state or resulted in the impoundment of surface waters 40 
of the state. 41 

42 
T.(2) “Toxic pollutant” means those pollutants, or combination of pollutants, including disease-causing 43 
agents, that after discharge and upon exposure, ingestion, inhalation or assimilation into any organism, 44 
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either directly from the environment or indirectly by ingestion through food chains, will cause death, 1 
shortened life spans, disease, adverse behavioral changes, reproductive or physiological impairment or 2 
physical deformations in such organisms or their offspring.  The term includes the toxic pollutants listed 3 
in the federal regulations at 40 CFR 401.15, and the groundwater quality regulations at 20.6.2.7.T(2) 4 
NMAC as those lists may be amended. 5 
 6 
 7 
(7) “Emerging contaminants” Contaminants of emerging concern” or “CECs” refer to water means 8 
contaminants, including, but not limited to, pharmaceuticals and personal care products, that may cause 9 
significant adverse ecological or human health effects at low concentrations. CECs Emerging 10 
contaminants are generally chemical compounds that, although suspected to potentially have 11 
impactsadverse effects, may not have regulatory standards, and the concentrations to which negative 12 
impactsadverse effects are observed have not been fully studied. 13 
 14 
20.6.4.13 NMAC 15 
F. Toxic pollutants: (1) Except as provided in 20.6.4.16 NMAC, surface waters of the state shall be free of 16 
toxic pollutants, including but not limited to contaminants of emerging concern and those toxic 17 
pollutants listed in 20.6.2 NMAC, from other than natural causes in amounts, concentrations or 18 
combinations that affect the propagation of fish or that are toxic to humans, livestock or other animals, 19 
fish or other aquatic organisms, wildlife using aquatic environments for habitation or aquatic organisms 20 
for food, or that will or can reasonably be expected to bioaccumulate in tissues of fish, shellfish and 21 
other aquatic organisms to levels that will impair the health of aquatic organisms or wildlife or result in 22 
unacceptable tastes, odors or health risks to human consumers of aquatic organisms. 23 
 24 
20.6.4.13 NMAC 25 
 26 
F. An emerging contaminant shall be monitored if it may be present in effluent or receiving waters. 27 
 28 
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STATE OF NEW MEXICO NEW MEXICO 
WATER QUALITY CONTROL COMMISSION 

IN THE MATTER OF: PROPOSED ) 
AMENDMENTS TO STANDARDS FOR ) 
INTERSTATE AND INTRASTATE ) Docket No. WQCC 20-51 (R) 
WATERS, SECTION 20.6.4 NMAC. ) 

) 

DIRECT REBUTTAL TESTIMONY OF ELDER KATHY WAN POVI SANCHEZ 

Good day Madam Chair, members of the Commission, and Mr. Hearing Officer.  My 

name is Elder Kathy Wan Povi Sanchez, and I am a life-long resident of the San Ildefonso 

Pueblo.  I am a potter and a community organizer.  I am the Sayain Project Coordinator and past 

Director of Tewa Women United, based in Española, New Mexico, which is a component 

organization of Communities for Clean Water.  I am also a Commissioner on the New Mexico 

Mining Commission, and a Commissioner on the New Mexico Surface Mining Commission. 

I have a Bachelor of Sciences degree in Education-Elementary, composite science: 

Chemistry and Biology, from the University of New Mexico in Albuquerque, New Mexico, 

awarded in 1978.  I have a Master of Arts degree in Special Education from the University of 

New Mexico, Albuquerque New Mexico, awarded in 1984. 

I am a fluent speaker of Tewa. 

I come from a famous family of potters, being the fourth-generation who works with the 

traditional clay.  I was mentored through a communal process to make pottery with family 

members of all ages.  Many of San Ildefonso’s ancestral homelands, which contain the pits 

where we used to gather clay, are on the property of Los Alamos National Laboratory (LANL) or 

in the neighboring Santa Fe National Forest.  In collecting clays and other materials for my 
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pottery work, I have learned a deep appreciation for the land, the water, and the plants and 

wildlife on the Pajarito Plateau and the canyons that run through it. 

As part of my work with Tewa Women United and Communities for Clean Water, I have 

participated in numerous technical meetings with representatives of LANL, the New Mexico 

Environment Department, EPA, and other members of Communities for Clean Water related to 

various LANL water permits, including two surface water quality permits – LANL’s Wastewater 

Permit and LANL’s Individual Stormwater Permit.  Permit conditions for these permits are set 

based on the surface water quality standards that are the focus of this triennial review 

proceeding.  I have participated in many public meetings on these permits and have given public 

comment during permit hearings.  

My resume is CCW-GRIP Exhibit 3.  It is accurate and up-to-date. 

I am testifying today on behalf of Communities for Clean Water, in rebuttal of some of 

the proposals of Triad National Security LLC, one of the federal contractors that operates Los 

Alamos National Laboratory, and the United States Department of Energy, National Nuclear 

Security Administration. 

Founded in 2006, Communities for Clean Water is a coalition of several diverse 

organizations that have a strong interest in protecting the precious water resources of Northern 

New Mexico, particularly from the threats posed by Los Alamos National Laboratory.  

Communities for Clean Water is made up of Amigos Bravos, Tewa Women United, Honor Our 

Pueblo Existence (HOPE), Concerned Citizens for Nuclear Safety, the New Mexico Acequia 

Association, and the Partnership for Earth Spirituality.  Our mission is to ensure that community 

waters adversely affected by Los Alamos National Laboratory are kept safe for drinking, 

agriculture, sacred ceremonies, and a sustainable future. 
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As I mentioned, I am the past Director of Tewa Women United.  Tewa Women United is 

an independent, women-centered and Native women run non-profit 501(c)(3) organization 

located within the Northern Pueblos of New Mexico.  Tewa Women United is dedicated to a 

vision of making a healthy, safe and culturally enriched self, family and community a reality.  

Tewa Women United promotes and supports efforts and activities that nurture and care for the 

well-being of our Mother Earth, including work to keep the land, air, and water free from all 

chemical and radioactive contamination. 

I have read the direct testimony of Mr. John Toll in this proceeding, who presented 

testimony on behalf of Triad National Security, LLC, and the U.S. Department of Energy, 

National Nuclear Security Administration.  It is their Exhibit 7.  As I understand his testimony, 

Triad and DOE are proposing to amend the State of New Mexico surface water regulations to 

limit the water analysis that Los Alamos National Laboratory is required to do.  I understand that 

under this proposal, the State Environment Department could require LANL to conduct analysis 

only using analytical methods that have been approved by the Environmental Protection Agency 

under the federal regulations at 40 C.F.R. part 136.  I understand that EPA has not approved an 

analytical method for detecting per- and poly-fluoroalkyl substances (PFAS) under these 

regulations.  I also understand that EPA has not approved an analytical method for detecting 

polychlorinated biphenyls (PCBs) under these regulations at a low enough level to determine 

compliance with State surface water quality standards.  I understand, therefore, that if these 

proposals are adopted, LANL would not be required to monitor for PFAS and that LANL would 

not be required to monitor for PCBs at levels low enough to determine compliance with State 

water quality standards.  Finally, I also understand that these chemicals, which Triad and DOE 

want to ignore, are harmful to human life and to fish and wildlife. 
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As a spokeswoman for Communities for Clean Water, and for Tewa Women United, I 

find these proposals to be very, very disturbing.  As Native people and as rural people, our rivers 

and streams are very important to us.  Water is life.  We – including the members of our 

organizations – rely on our waters for drinking, for irrigation, for livestock watering, for 

recreation, and for ceremonial purposes.  Plants and fish and wild animals also need water for 

their sustenance, and they are part of our history and our culture.  We want the water to be clean, 

and free of harmful chemical pollution. 

These chemical pollutants discharged into our waters are harmful to the health and well-

being of the people who live near LANL and rely on local rivers and streams.  They are harmful 

to the plants and animals that also rely on that water.  They are particularly harmful to the most 

vulnerable among us: to pregnant women, to children, to the sick, and to the elderly.  And these 

chemical pollutants are particularly harmful to the many members of our communities who have 

spent, or who will spend, their entire lives here, as the effects of these pollutants are cumulative 

over time. 

We have a right to know what chemical pollutants, and at what levels, LANL is 

discharging into canyon streams that flow along and near Pueblo lands into the Rio Grande.  Our 

members and supporters are very interested in this sort of information.  We need to know what 

pollutants are being discharged into our waters, at what level, during what times, and in what 

locations.  We need this information so that we can avoid using waters that may be polluted, or 

so that we can take mitigating measures.  For example, my family and I no longer eat fish taken 

from certain streams around LANL because of potential contamination with PCBs. 

Many of our members and supporters use the LANL Reading Room, and the Intellus 

database for information on pollutants coming from LANL.  The LANL Reading Room postings 
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go to more than 8,000 email addresses.  Some 97 individuals have created accounts for the 

LANL Intellus database, onto which water quality data is posted. 

It is important for the Commission to consider that most of the people who live near 

LANL are people of the land: Native Americans and Spanish Americans.  The following 

statistics were taken directly from a DOE document, the Final Supplement Analysis of the 2008 

Site-Wide Environmental Impact Statement for the Continued Operation of Los Alamos National 

Laboratory for Plutonium Operations, dated August 2020.  According to this document (Chapter 

3), the total population living within the area potentially affected by LANL operations is 418,432 

people.  Of this population, 232,023 (56%) are Spanish American or Hispanic; 31,370 (8%) are 

Native American; 5,079 (1%) are Asian Americans; 5,019 (1%) are African Americans; 597 

(0.1%) are Native Hawaiian or Pacific Islander; and 8,843 (2%) are of mixed ethnicity.  The total 

minority population is 282,931 (68%).  Further, 68,184 (16 percent) of the population are 

considered low-income. 

And we believe that this DOE report significantly undercounted the number of Native 

people that live in the area. 

The DOE document also noted that the Pueblos of San Ildefonso, Cochiti, Jemez, Sandia, 

Santa Clara, Ohkay Owingeh, San Felipe, Santo Domingo, Nambé, Picuris, Pojoaque, Taos, 

Tesuque, Zia, and part of the Jicarilla Apache Indian Reservation are within the area potentially 

affected by LANL operations. 

A copy of the Final Supplement Analysis of the 2008 Site-Wide Environmental Impact 

Statement for the Continued Operation of Lo Alamos National Laboratory for Plutonium 

Operations (DOE/EIS-0380-SA-06} (Aug. 2020) is CCW-GRIP Exhibit 4. 
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For these reasons, we strongly oppose the proposal of Triad and DOE to limit the analysis 

that the State can require of our waters.  Respectfully, we urge this Commission to reject these 

proposals. 

Thank you. 

 

_________________________ 
Elder Kathy Wan Povi Sanchez 
Communities for Clean Water 



38 OTohNahPo 
Santa Fe NM  87506 
(505)-363-7100 

Kathleen M. Sanchez 

Employment 2011-2020    TEWA WOMEN UNITED (TWU), Program manager of the Environmental  

Health and Justice Program. Coordinator of Gathering for Mother Earth  

2011-present TEWA WOMEN UNITED, Program coordinator of Circle of Grandmothers: 

Sayain language program 

1993-2011 TEWA WOMEN UNITED, Northern Pueblos, New Mexico, Director of an Indigenous 

non-profit organization, working on community organizing, utilizing our collective women's voices

for political, social and economic change for equity in Indian country, locally, nationally and 

internationally. 

2011-present Coordinator ,Healing with Clay, Native Women Speaking HIV/AIDS retreats, 

2010-2013  Pottery instructor ,Common Ground on the Hill, Maryland   

2009-2011  Pottery instructor, Espanola Valley schools 

1999-2006  V.O.I.C.E.S., TWU sexual assault victim advocate 

2002         Instructor, Building Healthy Relationships Across Cultural Boundaries course,  .     

EcoVersity; Instructor, Santa Fe, NM , self-actualization and capacity building 

1998-2004   Crisis Center of Northern New Mexico, Espanola, NM, Community Coordinator,     

First Responder Coordinator, outreach community educator          .     

1997-03       American Indian/Alaska Native Community Suicide Prevention Center & 

Network, Northern Pueblos area, NM consultant 

1997-03       Economic Literacy Collaborative, Women of Color Resource Center, Oakland, .    

Ca.,NM, co-founding member  

1997-98       Lifeways and Community, San Ildefonso Pueblo, NM, co-founding coordinator 

and instructor; using our cultural perspectives, skills and logic to do the eco-systemic 

sustainability for community wellness of mind, heart and spirit;  

1986-89       Elementary Teacher, Special Education program, resource room, San Juan Day 

School 

1978-86     Elementary Teacher, San Ildefonso Day School, and acting principal 

EDUCATION: 1984         University of New Mexico, Albuquerque, New Mexico 
M.A.  Special Education

1978         University of New Mexico, Albuquerque, New Mexico 
 B.S. Education-Elementary, composite science: 

Biology & Chemistry  
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APPOINTMENTS, AWARDS, GRANTS, SPECIAL RECOGNITIONS: 

 

2021 Re-appointment to the NM Surface Mining Commission 

2021 Re-appointment to the NM Mining Commission 

2019 Appointment to the NM Coal Surface Mining Commission 

2019 Appointment to the NM Mining Commission 

Spirit Aligned 2019 Leadership Program, Akwesasne, NY Apr. 2019, Three year 

Fellowship 

National Council of Elders, Member, 2011to present 

Resident NEA artist, 2012 Common Ground on the Hill, West minister, Maryland 

Indigenous representative to the UN Commission on Sustainable 

Development, NY 2006 

Indigenous Representative to the UN Non-Proliferation Treaty Prepcom. 

Geneva,2003  

 

GUEST LECTURER: 

1990-present  Conducted workshops, trainings and lectures based on 

Native perspectives in education, environmental racism, spirituality, cross-

cultural communications, community organizing, capacity building and 

Native American women’s gender roles in the decision & policy making 

process to stop the violence against Native women and Mother Earth. 
Developed Trauma Rocks healing workshops and Two World Harmony 

Butterfly model for holistic management of holding and contrasting 

contradictory ways of being.  

ORGANIZATIONS AND AFFILIATIONS: PAST AND PRESENT 

San Ildefonso Language Program: Board member, Tewa program 

Communities for Clean Water,NM; Tewa Women United Representative 

Organizational Planning Committee for Women Ban the Bomb, NYC 2017 

National Council of Elders, member 2011 to present 

Environmental Support Center, past Board member   

Coalition to Stop Violence Against Native Women, past board member 

National sexual violence resource center, past organizational member 

  

Beloved Communities Initiative, steering committee member 

American Friends Service Committee, SW regional committee member 

Peace Making and Conflict Resolution, Steering Committee 

Ghost Ranch Governance Board, Past Board member 

Institute for Intercultural Community Leadership, SFCC, Facilitators Guild 

New Mexico Women’s Foundation, Founding Mothers Board member 

Potters for Peace, past member, 

 U.S. Women Connect, former Co-Chair, Founding Mothers.  

Nationwide Grassroots Alliance to End Poverty, steering member 

Women’s Economic Literacy Collaborative, Women of Color Resource 

Center, founding member  
 



Summary of 

cultural 

qualifications 

 
 
 
References: 
 

I am a fourth generation fluent Tewa speaker from San Ildefonso Tewa Pueblo. I 
come from the Maria and Julian Martinez pottery making lineage and have 
continuously lived in San Ildefonso Pueblo. I am dedicated to advancing the 
wellness of sovereign nation peoples and land based people with cultural integrity 
and water relational-tivity. 

. 

 

References available upon request 
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STATE OF NEW MEXICO NEW MEXICO 
WATER QUALITY CONTROL COMMISSION 

IN THE MATTER OF: PROPOSED ) 
AMENDMENTS TO STANDARDS FOR ) 
INTERSTATE AND INTRASTATE ) Docket No. WQCC 20-51 (R) 
WATERS, SECTION 20.6.4 NMAC. ) 

) 

REBUTTAL TESTIMONY OF PAMELA E. HOMER 
ON BEHALF OF COMMUNITIES FOR CLEAN WATER 
AND GILA RESOURCES INFORMATION PROJECT 

JUNE 22, 2021 

1. Background

I am Pamela Homer, and I am an Environmental Scientist in Santa Fe, New Mexico.  I am

providing this written rebuttal testimony on behalf of Communities for Clean Water (“CCW”) and 

Gila Resources Information Project (“GRIP”) in the triennial review hearing on proposed 

amendments to the Water Quality Control Commission (“WQCC”) Standards of Interstate and 

Intrastate Surface Waters (the “Standards”) at 20.6.4 NMAC. 

I hold a B.S. in earth sciences from the University of Notre Dame and a M.S. in Resource 

Geography from Oregon State University. I worked at the New Mexico Environment Department 

(“NMED”) for 18 years, until 2020, in various technical and management positions in the Ground 

Water Quality Bureau and the Surface Water Quality Bureau (“SWQB”). My position in the 

SWQB was as the Water Quality Standards Coordinator, a position I held from 2007 until 2012. 

My responsibility in that position was to provide guidance to the SWQB in implementing the 

Standards across the federal Clean Water Act (“CWA”) programs, including impaired waters 

assessment, National Pollutant Discharge Elimination System (“NPDES”) permits, the 

establishment of total maximum daily loads (“TMDLs”) for impaired waters, and stream 

restoration efforts. I also managed a team that developed new and revised water quality standards 
CCW-GRIP 
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 2 

proposals based on scientific analysis, state and federal policy, and stakeholder concerns. My 

primary task during my tenure was to initiate and coordinate the 2009 Triennial Review, which 

began with public outreach in 2008 and culminated in 2010 with EPA’s approval of the adopted 

revisions to the Standards. I was the SWQB’s primary technical witness in that rulemaking. I also 

coordinated an update of the WQCC’s Water Quality Management Plan/Continuing Planning 

Process document, which describes and directs implementation of water quality programs in the 

state. In this position I gained a strong understanding of the Standards and the role they play in 

water quality protection in New Mexico. I also had to be familiar with EPA rules and guidance, 

especially as related to water quality standards. 

In the Ground Water Quality Bureau I held technical and management roles in the review, 

issuance, and enforcement of Ground Water Discharge Permits, pursuant to the WQCC’s Ground 

and Surface Water Protection Regulations, 20.6.2 NMAC. I also served as the Voluntary 

Remediation and Brownfields Team Leader and the Remediation Oversight Section Manager. As 

a result of my work in both bureaus, I have broad experience with the N.M. Water Quality Act and 

water quality protection programs in the state. My resume is CCW-GRIP Exhibit #6. It is accurate 

and up to date, except that I recently began working as a Project Manager for INTERA, Inc., a 

geosciences and engineering consulting firm. I am offering this testimony as a private individual, 

not as an INTERA employee. 

2. Focus of Testimony 
 

I have reviewed NMED’s Amended Petition and the Notices of Intent and direct testimony 

provided by all parties. I would like to provide rebuttal testimony to comments and proposals by 

Triad National Security, LLC (“Triad”), and the United States Department of Energy National 

Nuclear Security Administration (collectively, “DOE”); the New Mexico Mining Association 
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(“NMMA”); and the San Juan Water Commission (“SJWC”) on the topics of climate change, toxic 

pollutants, analytical methods, and the application of human health-organism only criteria. In 

particular I will address: 

• The SJWC’s contention that addressing climate change is inappropriate as an 

objective of in the Standards; 

• Changes to the definition of “toxic pollutants” proposed by DOE and NMMA; 

• DOE’s position on the general criterion for toxic pollutants;  

• DOE’s criticism of the proposals relating to Contaminants of Emerging Concern,  

• DOE’s proposal to disallow analytical methods that are not included in 40 CFR 

136, and 

• DOE’s proposal to limit the application of human health-organism only criteria to 

waters with a fish consumption designated use. 

3. Climate change 
 

CCW and GRIP support the inclusion of an objective into the Standards that calls out the 

importance of considering, slowing, and mitigating the impacts of climate change on surface water 

quality and aquatic ecosystems. Climate change is, after all, the overarching environmental issue 

facing the planet, and changes in climate are intimately connected with the quantity, distribution 

and quality of water. In its recent West-Wide Climate and Hydrology Assessment1, the U.S. 

Bureau of Reclamation projects that for the Rio Grande Basin above Elephant Butte dam, the 

coming decades will bring increased temperatures, decreased annual precipitation, decreased 

runoff, temporal shifts in stream runoff, and droughts of greater severity and longer duration than 

                                                            
1 U.S. Bureau of Reclamation, West-Wide Climate and Hydrology Assessment, Technical Memorandum No. ENV-2021-001, 
Sections 3.6 and 4. 
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any of the observed historical or paleo events. Such hydrologic shifts will continue to manifest 

themselves in the “physical, chemical, and biological integrity” – to use the phrase from the Clean 

Water Act (“CWA”) Section 101(a)(2) goal – of New Mexico’s surface waters. Given that the 

Standards stand at the center of CWA programs in the state, setting as an objective – as a priority 

– to consider how the Standards can protect water quality in the face of climate change impacts is 

an important directive.  

In her testimony on behalf of the San Juan Water Commission, Jane DeRose-Bamman 

opposes NMED’s proposal to add an objective at Section D of 20.6.2.6 NMAC that would state, 

“These surface water quality standards serve to address the inherent threats to water quality due to 

climate change.” She argues that the Standards do not address this threat in that they have nothing 

to do with greenhouse gas emissions, and that it is the implementation of the Standards, as in 

identifying causes of impairment and setting TMDLs, not the Standards themselves, that combats 

this threat as well as other threats to water quality. She goes so far as to claim that “neither the 

N.M. Water Quality Act nor the federal Clean Water Act provides authority for the proposition 

that a goal of the WQS is the address climate change.” On this point I must disagree. I find nothing 

in either of those Acts that would prohibit adding such an objective.  

If the wording of the proposal is part of what gives Ms. DeRose-Bamman pause, then I 

admit to sharing that unease. On first reading, I also found it problematic to include an objective 

and a definition but no other provisions relating to climate change by name. Upon reflection, 

however, my perspective has shifted. Having a policy statement provides permission, even 

direction, to investigate how and whether the Standards could mitigate the impacts of climate 

change. It invites NMED and other parties to consider the question and to develop proposals that 

could better shield our aquatic ecosystems, drinking water sources, ceremonial traditions, water-
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dependent industries, and favorite recreational pastimes from the deleterious effects of climate 

change.  

CCW and GRIP propose the following alternate language for subsection D of the objective 

at 20.6.4.6: 

A further purpose of these surface water quality standards is to address the inherent threats 
to water quality due to climate change. 

4. Toxic pollutants 
 

DOE and NMMA propose replacing the narrative description in the “toxic pollutant” 

definition with the CWA list of toxic pollutants, and other named pollutants as might eventually 

be adopted, as follows: 

“Toxic pollutant” means those pollutants, or combination of pollutants, including disease-
causing agents, that after discharge and upon exposure, ingestion, inhalation or assimilation 
into any organism, either directly from the environment or indirectly by ingestion through 
food chains, will cause death, shortened life spans, disease, adverse behavioral changes, 
reproductive or physiological impairment or physical deformations in such organisms or 
their offspring listed by the EPA Administrator under section 307(a) of the federal Clean 
Water Act. 33 33 U.S.C. 1313(a) or in the list below. 
 
In direct testimony on behalf of DOE David Bryan Dail argues that this approach would 

be consistent with the 40 CFR 131.3(d) and the WQCC’s approach to regulating toxic pollutants 

in the groundwater regulations.  40 CFR 131.3(d) is the definitions section of the water quality 

standards regulations. It defines toxic pollutants as “those pollutants listed by the Administrator 

under section 307(a) of the [Clean Water] Act.” By consistency with the approach in the 

groundwater regulations (20.6.2 NMAC), I assume he means the coupling of a specific list of 

pollutants in the definition with a narrative standard. The final phrase “or in the list below” is to 

allow the option of listing additional contaminants. 

I agree that lists are helpful. It is perhaps an oversight that the Standards currently do not 

specify which pollutants in 20.6.4.900 fall under the definition. It would be appropriate to 
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reference the CWA list here. The toxic pollutant list from 20.6.2 NMAC could be referenced here 

as well. If that list from 20.6.2 NMAC is to be included, this is the better place for it than in the 

General Criterion for toxic pollutants at 20.6.4.13(F) as NMED has proposed.  

I do not agree, however, that the narrative description in the definition should be deleted. 

DOE and NMMA want to strike it because it creates regulatory uncertainty for them. From my 

perspective the higher public goal is to prevent our waters from being toxic to living organisms.  

If a discharge or a surface water meets all the criteria established in Section 20.6.4.900 but still 

causes death or chronic harm to organisms, then we have not accomplished our task. The narrative 

portion of the definition should continue to serve the function it always has: to allow flexibility to 

address a contaminant not currently on the list without waiting to go through a years-long 

regulatory revision. If a contaminant that meets the narrative description is reasonably suspected 

to be in a discharge, for example, NMED needs the ability to require monitoring for it and, in 

appropriate cases, set effluent limits. The definition could both retain the narrative description and 

add the lists. 

DOE proposes an addition to the existing general criterion for toxic pollutants in 

20.6.4.13(F)(1), as follows: 

Except as provided in 20.6.4.16 NMAC, surface waters of the state shall be free of toxic 
pollutants from other than natural causes in amounts, concentrations, duration or 
combinations that affect the propagation of fish or that are toxic to humans, livestock or 
other animals, … 

 
I find no justification for this addition in the testimony provided by DOE witnesses. I oppose the 

change. It is grammatically incorrect and technically vague. What is the duration of a pollutant? 

Does this refer to its persistence in the environment? Does it refer to a duration of exposure? The 

description in the definition as it stands now is clear and sufficient. 
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5. Contaminants of emerging concern 

 On behalf of DOE, David Bryon Dail expresses several objections to NMED’s proposal to 

add a definition for “contaminants of emerging concern” and to add this group of contaminants to 

the criterion for toxic pollutants at 20.6.4.13(F). He prefers the development and adoption of 

numeric criteria for specific pollutants. He presents a case that such criteria could be developed, 

which I understand as a concession that such criteria are indeed needed for at least some 

contaminants of emerging concern, but he does not offer any estimate of how long or how many 

resources such a process would require. Nor does he offer DOE’s lobbying support to secure 

legislative funding to develop even a few such criteria! Meanwhile, he takes issue with NMED’s 

intent to require monitoring – only monitoring – of some per- and polyfluoroalkyl substances, 

commonly known as PFAS, by some dischargers.   

 In her direct testimony on behalf of Amigos Bravos, Rachel Conn detailed the extent to 

which PFAS and numerous pharmaceuticals and personal care products have been detected in New 

Mexico waters. NMED needs to be able to require monitoring for contaminants of concern that 

are not currently on the CWA toxic pollutants list. Monitoring does not always lead to further 

regulation. It provides data, so that New Mexicans can make informed decisions about identifying 

sources and risks and what further actions are warranted. 

6. Analytical methods 
 

DOE proposes to make several changes regarding analytical methods: 
 

20.6.4.12(E): The commission may establish a numeric water quality criterion at a 
concentration that is below the minimum quantification level lowest minimum level 
(ML) of the analytical methods approed by EPA under 40 CFR part 36 for the measured 
pollutant or pollutant parameter. In such cases, the water quality standard is enforceable 
at the minimum quantification level at the ML of the sufficiently sensitive method 
approved by EPA under 40 CFR part 136. 
 
New definition at 20.6.4.S: 
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“Sufficiently sensitive” means any method approved under 40 CFR part 136 for the 
analysis of pollutants or pollutant parameters for which (1) the method minimum level 
(ML) is at or below the level of the effluent limit established in the permit; or (2) the 
method has the lowest ML of the analytical methods approved under 40 CFR part 136 for 
the measured pollutant or pollutant parameter. 
 
20.6.4.14.(A): 40 CFR Part 136 approved methods shall be used to determine compliance 
with these standards and in Section 401 certifications under the federal Clean Water Act. 
In all other cases, sampling and analytical techniques shall conform with methods 
described in the following references unless otherwise specified by the commission 
pursuant to a petition to amend these standards: 

 
In his direct testimony, John Toll argues that the change to 20.6.4.12(E) and the new definition 

will provide clarity and conformance with the federal CWA and federal NPDES regulations. He 

claims that only methods approved in 40 CFR 136 may be used for monitoring of NPDES permits, 

according to 40 CFR 122.44. These regulations do not tell states what they must adopt in the water 

quality standards; rather, they tell EPA what to include in NPDES permits. EPA apparently is of 

the opinion that its regulations allow for methods other than those included in 40 CFR 136. The 

pending draft NPDES permit for Los Alamos National Laboratory requires the use of “EPA 

published congener Method 1668 Revision and detection limits,” a method that is not included in 

40 CFR 136, for analyzing samples for total PCB. The permit requires in Part II.A that test methods 

be “sufficiently sensitive” and explains what that means. The current permit includes a similar 

provision. If DOE believes EPA is misapplying its regulations, then it should take its complaint to 

EPA. A copy of the draft permit is CCW-GRIP Exhibit #7. 

Pursuant to 40 CFR 131, the regulations pertaining to the establishment of water quality 

standards which is the subject of this proceeding, the state must designate uses and establish criteria 

to support those uses. States may include in their standards policies “generally affecting their 

application and implementation,” such as those in 20.6.4.12 and 20.6.2.14 NMAC. The state also 

has the obligation, under 40 CFR 123.3, to certify that “a discharge from a Federally licensed or 
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permitted activity will comply with water quality requirements.” I am aware of no requirement 

that the state must limit analytical methods to those in 40 CFR 136. Doing so would constrict the 

state’s ability to ensure through monitoring that water quality standards are actually attained. The 

state should retain the flexibility it now has and reject these proposals. 

7.  Application of Human Health-Organism Only Criteria 

DOE proposes to amend Section 20.6.4.11(G) to restrict the applicaton of human health– 

organism only criteria, as follows: 

20.6.4.11(G). Human health-organism only criteria in Subsection J of 20.6.4.900 NMAC 
apply to those waters with a designated, existing or attainable aquatic life fish consumption 
use. If a tributary does not have an attainable fish consumption use, then HH-OO criteria 
do not apply to the tributary. If the fish consumption designated use is not attained in the 
first downstream segment with an attainable fish consumption designated use, then the 
tributary should be assigned a load allocation as required by 40 CFR Part 130. When 
limited aquatic life is a designated use, the human health-organism only criteria apply only 
if adopted on a segment specific basis. The human health-organism only criteria for 
persistent toxic pollutants, as identified in Subsection J of 20.6.4.900 NMAC, also apply 
to all tributaries of waters with a designated, existing or attainable aquatic life use. 

The proposal would limit the HH-OO criteria to only those waters with a “fish consumption” use. 

Conducting a “Find” on the term “fish consumption” in the Standards reveals no matches. Indeed, 

no waters have a designated fish consumption use, nor do the Standards identify such a use in 

Section 20.6.4.900.  So this proposal, if adopted, would eliminate these criteria from all waters. 

As HH-OO criteria have been adopted for 93 pollutants and currently apply to most waters in the 

state, this would be a dramatic change indeed.  

CCW-GRIP oppose this proposal. The HH-OO criteria, as stated in Section 

20.6.4.900(J)(2)(f), “are intended to protect human health when aquatic organisms are consumed 

from waters containing pollutants.” They are based on EPA’s nationally recommended criteria, 

which “represent specific levels of chemicals or conditions in a water body that are not expected 
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to cause adverse effects to human health,” as explained on the website where EPA lists its 

recommended human health criteria.2    

The WQCC does not control who fishes where in this state, so it is reasonable and prudent 

to apply these criteria anywhere aquatic life communities are present. In its current form, Section 

20.6.4.11(G) already restricts the application of these criteria in that only a small subset of the HH-

OO criteria – those for persistent toxic pollutants, which are designated with a “P” in the table of 

criteria in Section 20.6.4.900 – applies to waters with a “limited aquatic life” use. (DOE proposes 

deleting this restriction in favor of its much more restrictive language.) 

The term “fish consumption” does present itself in the NM water quality arena, in that 

NMED collects fish samples from around the state and samples the tissue for certain contaminants. 

Information about this program is available at the following NMED website: 

https://www.env.nm.gov/surface-water-quality/fish-consumption-advisories/. As explained there, 

“In some New Mexico fish, three particular contaminants have been detected at levels that could 

result in health problems from long term fish consumption, such as for weeks, months, or 

longer.  These contaminants are mercury, polychlorinated biphenyls (PCBs), and dichloro-

diphenyl-trichloroethane (DDT).” The advisories provide information to the public on limiting 

consumption of fish where these elevated levels have been detected. The need for such advisories 

is precisely what the HH-OO criteria are intended to prevent. Fortunately, the list of contaminants 

detected so far is short. Retaining the HH-OO criteria on all waters with aquatic life uses, not just 

those waters from which we think people might be consuming fish, is an important human health 

protection.  

 

                                                            
2 https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table 

https://www.env.nm.gov/surface-water-quality/fish-consumption-advisories/
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table




PAMELA E. HOMER 
Santa Fe, NM 87505 

PROFILE 

Ms. Homer’s experience with surface and ground water quality/management issues includes permitting and 
enforcement, remedial action oversight, Brownfield redevelopment, policy analysis and development, and 
rulemaking initiatives. She has testified in administrative proceedings, managed grants and contracts, and 
conducted public involvement processes.   

EDUCATION 

M.S. Geography with Water Resources Emphasis, Oregon State University.
B.S. Earth Science, B.A. German, University of Notre Dame.
Secondary Science Teaching, University of New Mexico.

PROFESSIONAL EXPERIENCE 

Reuse Team Lead, Pollution Prevention Section 
NMED Ground Water Quality Bureau, 2017-2020 

Ensured that provisions for wastewater reuse in discharge permits were protective of public health. Coordinated 
with Office of the State Engineer in reviewing and overseeing aquifer recharge projects and proposals. Provided 
support for the 2018 rulemaking to amend the Ground and Surface Water Protection Regulations, and assisted in 
developing implementation for new provisions, e.g. fact sheets for federal facilities, vapor intrusion, and toxic 
pollutants. Participated in drafting the 2018 draft inter-agency white paper Oil and Natural Gas Produced Water 
Governance in the State of NM. Supervised staff and participated on management team to address personnel and 
policy. 

Lower Rio Grande Project Manager 
New Mexico Interstate Stream Commission, 2016-2017 

Provided technical analyses of complex hydrologic and water-resource engineering issues to ISC and the Attorney 
General's Office in preparation of technical defenses related to interstate water litigation. Developed workplans 
and managed technical contractors in the areas of surface and ground water hydrology, water quality, water use, 
land use analysis, data management, river operations and river gaging. Provided direction to contractors to ensure 
efficient use of contract monies and high quality work products on time; tracked budgets and deliverables. Provided 
support for State Water Plan update. 

Program Manager/Team Leader, Remediation Oversight Section 
NMED Ground Water Quality Bureau, 2012-2015 

Team Leader for the Voluntary Remediation Program (2012-2013), then served as section manager (2014-2015) to 
oversee voluntary and obligatory state cleanup programs. Responsible for ensuring that assessment and 
remediation of soil and ground water contamination met regulatory requirements and protected human health and 
the environment. Managed caseload of sites, and guided staff in setting priorities, resolving policy questions, and 
selecting appropriate technical/regulatory strategies. Coordinated closely with EPA Region 6 Brownfields Program 
in identifying potential sites, conducting workshops, building partnerships, administering a revolving loan fund, 
completing assessments and cleanups. Prepared grant applications, work plans, budgets, and quarterly reports for 
multiple federal grants. 

Managed contracts for environmental services and revolving loan fund: approved work orders, tracked budgets, 
monitored contract requirements, reviewed RFPs and scopes of work. Supervised technical staff; participated in 
hiring decisions. Assisted with bureau-wide management tasks, such as SOP development and personnel actions. 

Water Quality Standards Coordinator 2007-2011 
NMED Surface Water Quality Bureau, Santa Fe, NM 

Provided guidance on the development and interpretation of surface water quality standards as they affected 
implementation of Clean Water Act programs, e.g., discharge permits, impaired waters identification, and stream 
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restoration efforts. Served as lead staff coordinating NMED’s technical arguments in the 2008-2010 Triennial 
Review of surface water quality standards before the Water Quality Control Commission. Managed team that 
conducted public outreach and developed proposals based on scientific analysis, state and federal policy, and 
stakeholder concerns. Developed new initiatives, prioritized issues, negotiated with stakeholders, and prepared 
extensive written direct and rebuttal testimony to explain and justify positions. Stood for oral cross examination. 
The WQCC adopted all of NMED’s positions.  

 

Completed a stalled effort to integrate and update two Clean Water Act required documents - the Water Quality 
Management Plan and Continuing Planning Process – and gained WQCC approval. Supervised Quality Assurance 
Officer, who updated the quality management documents annually, and set quality assurance expectations for the 
bureau. 
 

Environmental Scientist 2001-2006 
NMED Ground Water Quality Bureau, Santa Fe, NM 
 

Managed ground water discharge permit caseload of domestic, industrial and agricultural facilities for compliance 
with the NM Water Quality Act and WQCC Regulations. Conducted administrative and technical review of 
applications, oversaw public notice process, responded to public comment and inquiries, negotiated and 
recommended final permit conditions. Conducted compliance inspections and sampling, reviewed monitoring and 
investigation reports, issued compliance letters, required corrective actions. Provided testimony in hearing on a 
controversial permit. Drafted letter templates, monitoring forms, and revised application materials for the 
program.  
 

Supervised three technical staff (2004 - 2006). Coordinated the Underground Injection Control primacy program 
(2006), guiding staff in developing permit conditions and compliance strategies. Oversaw enforcement cases 
addressing unpermitted discharges and illegal septage dumping. 
 

Water Resources Planner 1990-1994 
Oregon Water Resources Department, Salem, OR 
 

Facilitated year-long process to develop state policy on water allocation for new water rights. Assisted in developing 
the Willamette Basin Plan, particularly the portions pertaining to surface water allocation and future municipal 
water needs. Participated in development of legislative concept and subsequent rules to streamline water right 
process for beneficial environmental projects such as wetland enhancement and mitigation. Reviewed state and 
federal environmental documents, such as forest and grazing plans, dam projects, and wildlife policies, for impacts 
on watershed health and consistency with state water policy. Implemented legislative mandate requiring 
municipalities and irrigation districts to report water use and well owners to conduct pump tests. Researched water 
rights and responded to heavy load of inquiries and complaints. 
 
 
 

TRAINING & WORKSHOPS 
 
Public Servant Leadership Course (2014) 
ASTM Phase I and Phase II Environmental Site Assessment  
EPA: Chemistry for Environmental Professionals 
Hazardous Waste Operations and Emergency Response 
Introduction to Environmental Enforcement 
Administrative Practice and Procedure 
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STATE OF NEW MEXICO 
WATER QUALITY CONTROL COMMISSION 

IN THE MATTER OF: 

PROPOSED AMENDMENTS TO 
STANDARDS FOR INTERSTATE AND 
INTRASTATE SURFACE WATERS 
20.6.4 NMAC  NO. WQCC 20-51(R) 

REBUTTAL TESTIMONY OF ALLYSON SIWIK 
ON BEHALF OF GILA RESOURCES INFORMATION PROJECT 

My name is Allyson Siwik.  I am the Executive Director of Gila Resources Information 

Project (GRIP).  My duties as Executive Director include setting goals and priorities for GRIP 

and developing positions on environmental and health issues.  I also represent GRIP on local and 

state-wide community and environmental health bodies. 

I have a Bachelor of Arts degree in Biology from Colby College in Waterville, Maine, 

which I received in 1983.  I have a Master of Environmental Management, Economics and 

Policy from Duke University School of the Environment in Durham, North Carolina, which I 

received in 1991.  A copy of my resume is CCW-GRIP Exhibit 9.  It is accurate and up to date. 

GRIP is a New Mexico nonprofit membership organization, tax-exempt under section 

501(c)(3) of the Tax Code, established in 1998, and based in Silver City, New Mexico.  GRIP 

has approximately 1000 members.  GRIP’s mission is to promote community health by 

protecting the environment and natural resources of southwest New Mexico, including protecting 

surface water and groundwater.  GRIP advocates for protection of surface water and 

groundwater.  GRIP’s mission statement, from its Articles of Incorporation, states: 

Recognizing that human and environmental systems are inseparable and 
interdependent, Gila Resources Information Project pursues two goals: 

1. To protect and nurture human communities by safeguarding the
natural resources that sustain us all; and
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2. To safeguard natural resources by facilitating informed public 
participation in resource use decisions. 
 

GRIP engages in various activities including public outreach, education, and advocacy.  

These activities include publishing a newsletter, communicating with members via a website, e-

mail, and social media, offering community meetings, issuing press releases, placing display 

advertisements, and encouraging and facilitating public participation in regulatory deliberations 

regarding water quality in southwest New Mexico.  GRIP organizes the annual Gila River 

Festival, now in its 16th year.  Festival activities include kayaking trips, fishing workshops, and 

educational programming. 

GRIP is active in legal and regulatory proceedings before federal and state government 

agencies that affect water and water quality in New Mexico.  For example, on April 15, 2019, 

GRIP submitted comments to the Environmental Protection Agency, and the United States Army 

Corps of Engineers on the 2019 proposed rule revising the definition of “waters of the United 

States” under the Clean Water Act.  Some fifty-one other environmental, community, and 

conservation organizations and the Village of Questa, New Mexico also signed the comment 

letter.   

For the past 20 years, GRIP has participated in numerous administrative proceedings 

before the New Mexico Environment Department and the New Mexico Water Quality Control 

Commission involving water quality.  For example, GRIP has participated as a party in 

administrative proceedings involving groundwater discharge permits under the New Mexico 

Water Quality Act for the Freeport-McMoRan (formerly Phelps Dodge) Tyrone Mine in Grant 

County, New Mexico, the Freeport-McMoRan Chino Mine, also in Grant County, and the 

Copper Flat Mine in Sierra County, New Mexico.  GRIP has also been a party to appeals of 
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groundwater discharge permits for the Tyrone and Copper Flat mines to the New Mexico Court 

of Appeals. 

GRIP also participated in the rulemaking proceeding before the Water Quality Control 

Commission on the Copper Mine Rule under the New Mexico Water Quality Act and was a 

party in the appeals to the New Mexico Court of Appeals and the New Mexico Supreme Court. 

GRIP has established a Water Resources Protection Program that promotes water quality 

and water supply protection, including education of community members about water quality 

protection and water conservation, participation in local and regional water planning, and 

facilitation of community participation in public processes related to water resources protection.  

Through its Silver City Watershed Keepers initiative, GRIP educates and trains volunteer citizen 

scientists to monitor water quality and steward the area’s water resources.  

For the past 18 years, GRIP has been one of the organizations leading the effort to keep 

the Gila River a free-flowing river.  GRIP provided public comments for the New Mexico Unit 

of the Central Arizona Project Environmental Impact Statement scoping process and the Draft 

Environmental Impact Statement. Additionally, GRIP has been involved with advocacy before 

the New Mexico Interstate Stream Commission regarding the New Mexico Unit project. 

Most GRIP members live in southwestern New Mexico.  GRIP members use and enjoy 

the rivers, streams, lakes, and other waters in southwest New Mexico for irrigation, livestock 

watering, fishing, river rafting, kayaking and canoeing, swimming, other recreation, educational 

and aesthetic interests.  For example, one of GRIP’s members is a professional photographer, 

who specializes in photographing pristine ecosystems including riparian habitat. Another of 

GRIP’s members provides commercial kayaking and rafting trips on the Gila River as part of the 

annual Gila River Festival.  Other GRIP members irrigate using Gila River water. A few GRIP 
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members are teachers who bring their students to the Gila River for educational programming, 

including water quality testing, macroinvertebrate inventories as indicators of water quality, and 

hydrological studies.  Many GRIP members recreate at the Gila River regularly, including 

swimming, fishing, boating, inner-tubing, and picnicking.   

I am a member of GRIP.  I personally, and with my family, enjoy the rivers, lakes, and 

streams in New Mexico.  In southwest New Mexico specifically, I and my family regularly 

recreate on the Gila River.  We hike, typically crossing the river multiple times, picnic, 

photograph, and swim at the Gila River.  I have kayaked the Gila many times.  I am also a birder 

and I frequently bird along the Gila River in the Cliff-Gila Valley as it has one of the largest 

populations of non-colonial breeding birds in North America.  I have also participated for many 

years in Southwest New Mexico Audubon Society’s bird counts covering Mangas Creek and the 

Gila River to the Bird Area. 

GRIP supports the testimony of Pamela E. Homer and James R Kuipers in this 

proceeding. 

GRIP’s interests in this proceeding are not represented by any of the other parties.  GRIP 

is a community organization seeking to provide a public-interest perspective to federal and state 

administrative agencies responsible for the protection and management of our precious water 

resources in New Mexico. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on this 22nd day of June 2021. 

 
             
      ______________________________ 
      Allyson Siwik 

 



ALLYSON SIWIK 
P.O. Box 91 Tyrone, NM 88065 | 575.590.7619 | allysonsiwik@gmail.com 

EMPLOYMENT HISTORY 

Executive Director, Gila Conservation Coalition October 2004 – Present 
Silver City, NM 

Coordinate coalition of three conservation groups that work to protect the free-flow of the 
Gila River, New Mexico's last free-flowing river. In consultation with coalition partners and 
advisors, develop coalition priorities and positions on regional water management issues, 
including New Mexico’s access to Gila River water under the Arizona Water Settlements 
Act. Responsible for fundraising, management of contractors and volunteers, and project 
implementation. 

Executive Director, Gila Resources Information Project  May 2003 – Present 
Silver City, NM  

Responsible for administration of nonprofit environmental advocacy group that promotes 
community health by protecting the environment in southwestern New Mexico. Working 
with the Board of Directors, establish goals and priorities for the group and develop 
positions on environmental and health issues. Program areas include responsible mining, 
aquifer protection, environmental health, climate change and sustainability, and healthy 
rivers. Represent organization at local and statewide community and environmental 
forums. Obtain project funding, implement projects and manage staff, contractors, and 
volunteers. 

Owner, Siwik Consulting 2003 – 2015 
Silver City, NM 

As an independent consultant, provided environmental consulting services to Federal, 
state, and local government and universities. 

Appointed in 2004 U.S. Co-leader of Border 2012 New Mexico-Chihuahua Rural Task
Force. Under contract to the New Mexico Environment Department, facilitated
collaboration and strategic planning between border communities in southwestern
New Mexico and northwestern Chihuahua to address transboundary environmental
and natural resource problems. Facilitated scrap tire cleanup project for Palomas and
Ascension. Served as project coordinator for unpaved road GIS inventory and dust
control for improved particulate matter air quality in Columbus-Palomas.
Provided grant assistance to Border Cluster, New Mexico State University
Developed a Community Environmental Health Assessment Tool Box for New Mexico;
Southern Area Health Education Center, NMSU.
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Border Outreach Coordinator, EPA El Paso Border Office 1997 – 2003 
U.S. Environmental Protection Agency, El Paso, TX  
 
Facilitated strategic plan for Joint Advisory Committee for Improvement of Air Quality in 
Paso del Norte Region. Assisted with development and outreach for U.S.-Mexico Border XXI 
and Border 2012 programs. 
 
 
Policy Analyst, Office of Air Quality Planning and Standards 1991 - 1997 
U.S. Environmental Protection Agency, Durham, NC 
 
Conducted economic analyses of National Ambient Air Quality Standards. 
 
 
EDUCATION 
 
Duke University School of the Environment 
Master of Environmental Management, Resource Economics and Policy, 1989 – 1991 
 
Colby College 
BA in Biology, 1983 – 1987 



STATE OF NEW MEXICO NEW MEXICO 
WATER QUALITY CONTROL COMMISSION 

IN THE MATTER OF: PROPOSED ) 
AMENDMENTS TO STANDARDS FOR ) 
INTERSTATE AND INTRASTATE ) Docket No. WQCC 20-51 (R) 
WATERS, SECTION 20.6.4 NMAC. ) 

) 

TECHNICAL REBUTTAL TESTIMONY OF 
MR. JAMES R. KUIPERS P.E., ON BEHALF OF 

COMMUNITIES FOR CLEAN WATER AND 
THE GILA RESOURCES INFORMATION PROJECT 

I. Introduction

My name is James R. Kuipers and I am offering testimony as an expert on behalf of Communities for 

Clean Water and the Gila Resources Information Project in response to technical testimony of Mr. David 

Gratson, a witness on behalf of the New Mexico Mining Association (NMMA), in response to the New 

Mexico Environment Department’s (NMED) Petition to Amend the Standards for Interstate and Intrastate 

Surface Waters (20.6.4 NMAC).  This testimony provides my qualifications, discusses the proposed 

rulemaking, and provides testimony regarding the significant figures for numerical limits set forth in 

20.6.4.900 NMAC in the proposed rule. I provide this rebuttal testimony in support of some of the 

proposed amendments Communities for Clean Water and the Gila Resources Information Project have 

introduced as part of its rulemaking. 

II. Qualifications and Expertise

I have been employed since 1996 as Principal Consulting Engineer with Kuipers & Associates.  I am 

a 1983 graduate of Montana College of Mineral Science and Technology in Mineral Processing and have 

more than 38 years of professional experience in performing, validating and evaluating environmental 

chemistry data.  This includes fundamental first principal knowledge of mathematics as it applies to 

science and engineering, and extensive actual experience with analytical chemistry and the determination 

of water quality standards and laboratory analytical values, and their comparison with respect to water 
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quality criteria, including with respect to significant figures, rounding, precision and accuracy.  My 

curriculum vitae is CCW-GRIP Exhibit 11.  It is accurate and up to date. 

III. NMED’s Proposed Amendments to Standards for Interstate and Intrastate Waters (20.6.4 

NMAC) 

The Standards for Interstate and Intrastate Waters (20.6.4 NMAC) include Section 20.6.4.900 

CRITERIA APPLICABLE TO EXISTING, DESIGNATED OR ATTAINABLE USES UNLESS 

OTHERWISE SPECIFIED IN 20.6.4.97 THROUGH 20.6.4.899 NMAC.  Part I describes how the acute 

and chronic aquatic life criteria are calculated as a function of dissolved hardness (as mg CaCO3/L).  The 

table in Part I.(1) Acute aquatic life criteria for metals, shows equation parameters and conversion factors 

(CF).  The parameters and CF in the table have from two (e.g., Silver CF = 0.85) to seven significant 

digits (e.g., Cadmium CF = 1.136672).  Similarly, the table in Part I.(2) Chronic aquatic life criteria for 

metals, shows equation parameters and conversion factors.  The parameters and conversion factors in the 

table have from three (e.g., Chromium CF = 0.860) to seven significant digits (e.g., Cadmium CF = 

1.101672).  The Table in Part I.(3) Selected values of calculated acute and chronic criteria (µg/L), shows 

calculated values for selected dissolved hardness concentrations.  The values in the table have from one 

(e.g., Hardness = 25, Acute Ag = 0.3) to four significant digits (e.g., Hardness = 25 Acute Mn = 1,881).  I 

The number of significant digits in the table in Part I.(3) is not consistent with the number of significant 

digits in the values in the tables in Part I.(1) or (2).  The table shows “selected values” and in making a 

determination the table would not be used, but rather the criteria would be calculated according to the 

equations and criteria in Part I.(1) and Part I.(2).   

IV. How would NMED actually apply their Proposed Amendments to Standards for Interstate 

and Intrastate Waters (20.6.4 NMAC). 

The regulations do not address how actual water quality data are to be compared to the criteria in 

20.6.4 NMAC.  Specifically, they do not provide information on how laboratory values with certain 

precision limits, expressed as significant digits, should be compared to the criteria calculated in 

accordance with 20.6.4 NMAC.  However, there are generally accepted and understood mathematical 



principles that apply to water quality reporting.  As noted by Austin et al (2016)1 (CCW-GRIP Exhibit 

12), “Significant digits are the number of digits within a value that carry meaning and are determined by 

the level of accuracy and precision that can be attained for each specific method and constituent (Table 1).  

So, the number of significant digits or places beyond the decimal will vary between constituents, as well 

as with the accuracy and precision of the actual measurements.  The significant digits are also tied to the 

lower limits of quantification, or how small of a concentration we can actually measure.”  Table 1 defines 

“Accuracy” as “Describes how close a measured value is to the true value” and “Precision” as “Degree of 

similarity between measured values among duplicates or replicates of a sample, independent of the 

accuracy of the values.” 

NMED staff are aware of the role of significant digits in water quality reporting.  NMED certified 

laboratories use approved methods for each constituent that report their results in significant digits.  

NMED then compares the laboratory results for each constituent with the corresponding regulatory 

criteria calculated in 20.6.4.900.I. NMAC by rounding the numeric value to the same number of 

significant digits as are provided by the laboratory results.  In doing this they would first determine the 

number of significant digits that are contained in the laboratory results for each constituent based on the 

Rules for Significant Figures.  While there are numerous variations of the Rules, the version submitted as 

CCW-GRIP Exhibit 13 provides a comprehensive explanation of how significant figures should be 

addressed.   

V. Rebuttal of Gratson/NMMA Concerns  

Gratson’s testimony on behalf of NMMA uses an example where a laboratory reports a value of 

1,700 µg/L for aluminum and a hardness value of 60 mg/L as CaCO3.  His testimony suggests that 

NMED would compare the value of 1,700 µg/L to the chronic aquatic life criteria for aluminum in the 

table in Section 20.6.4.900.I(2) NMAC of 1,699 µg/L for aluminum, and that NMED would make a direct 

                                                            
1 Austin, B.J., J.T. Scott, M. Daniels, B.E. Haggard. 2016. Water Quality Reporting Limits, Method Detection 
Limits, and Censored Values: What Does it All Mean?. Arkansas Water Resources Center, Fayetteville, Arkansas, 
FS-2016-01: 8 pp. 



comparison of the figures and determine the water body as exceeding the chronic aquatic life criteria 

standard for aluminum.  He goes on to suggest that “Numerous additional examples could be envisioned 

where a direct comparison between the Standards and a laboratory reported value with two or three 

significant figures would require subjective interpolation instead of direct evaluation of analytical data to 

the criteria set forth in 20.6.4.900 NMAC.”  It is our professional opinion that in applying the criteria set 

forth in 20.6.4.900 NMAC, NMED would use fundamental mathematical principles to directly evaluate 

the analytical data and criteria, and in doing so avoid subjective interpolation. 

Using Gratson’s example, NMED would determine, according to the Rules for Significant 

Figures, that the reported value of 1,700 µg/L contains two significant figures.  NMED would then 

compare the value to the chronic aquatic life criteria for aluminum in the table in Section 20.6.4.900.I(2) 

NMAC of 1,699 µg/L for aluminum by rounding that calculated value, regardless of the number of 

significant digits, to two significant digits to match the significant digits in the laboratory reported value.  

The rounded value for aluminum to two significant digits would be 1,700 µg/L.  Based on the result, we 

would expect NMED to determine that the reported value of 1,700 µg/L for aluminum is equal to the 

criteria.  This approach follows basic fundamental mathematical principles that are widely known and 

accepted.  This method does not require subjective interpolation and can be applied to however many 

significant figures are contained in the reported value, or are calculated using the regulatory criteria, and 

is, or at least should be, always used as the standard in interpreting such data for the purpose of 

determining water quality exceedances. 

VI. Conclusion 

The water quality criteria information provided in Section 20.6.4.900.I NMAC do not require 

amendments to address significant figures as proposed by Gratson/NMMA. NMED would be expected to 

use fundamental principles of mathematics such as significant digits and rounding to perform a 

comparison of acceptable laboratory reported values with the calculated criteria modified to reflect the 

same number of significant digits as the laboratory reported values.  

 This concludes my direct testimony in this matter. 



I declare under penalty of perjury that the foregoing is true and correct. 

Executed on this 22nd day of June 2021 

______________________________ 
James R. Kuipers 



CCW-GRIP
EXHIBIT

11























University of Arkansas, Fayetteville
ScholarWorks@UARK

Fact Sheets Arkansas Water Resources Center

10-1-2016

Water Quality Reporting Limits, Method
Detection Limits, and Censored Values: What
Does It All Mean?
Bradley J. Austin

J. Thad Scott

Mike Daniels

Brian E. Haggard

Follow this and additional works at: http://scholarworks.uark.edu/awrcfs

Part of the Fresh Water Studies Commons, and the Water Resource Management Commons

This Fact Sheet is brought to you for free and open access by the Arkansas Water Resources Center at ScholarWorks@UARK. It has been accepted for
inclusion in Fact Sheets by an authorized administrator of ScholarWorks@UARK. For more information, please contact scholar@uark.edu,
ccmiddle@uark.edu.

Recommended Citation
B . J. Austin, J . T. Scott, M . Daniels, B . E. Haggard. 2016. Water Quality Reporting Limits, Method Detection Limits, and Censored
Values: What Does It All Mean?. Arkansas Water Resources Center, Fayetteville, AR. FS-2016-01: 8 pp.

CCW-GRIP
EXHIBIT

12

http://scholarworks.uark.edu?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrcfs?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrc?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrcfs?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/189?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1057?utm_source=scholarworks.uark.edu%2Fawrcfs%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@uark.edu,%20ccmiddle@uark.edu
mailto:scholar@uark.edu,%20ccmiddle@uark.edu


1

Water Quality Reporting Limits, 
Method Detection Limits, and 

Censored Values: 
What Does It All Mean? 

Bradley J. Austin, J. Thad Scott, Mike Daniels and Brian E. Haggard
Arkansas Water Resources Center

University of Arkansas System Division of Agriculture

FS-2016-01 | October 2016



2

Water Quality Reporting Limits, Method Detection 
Limits, and Censored Values: What Does It All Mean?
Bradley J. Austin, J. Thad Scott, Mike Daniels, and Brian E. Haggard
Arkansas Water Resources Center
University of Arkansas System Division of Agriculture

The Arkansas Water Resources Center (AWRC) maintains a fee-based water-quality lab that is certified 
by the Arkansas Department of Environmental Quality (ADEQ). The AWRC Water Quality Lab analyzes 
water samples for a variety of constituents, using standard methods for the analysis of water samples 
(APHA 2012).  The lab generates a report on the analysis, which is provided to clientele, and reports 
the concentrations or values as measured.  

Often times the concentrations or values might be very small, even zero as reported by the lab – 
what does this mean?  How should we use this information?  This document is intended to help our 
clientele understand the analytical report, the values, and how one might interpret information near 
the lower analytical limits.

Every client wants the analysis of their water sample(s) to be accurate and precise, but what do we 
really mean when we say those two words?  These words are often used synonymously or thought of 
as being the same, but the two words mean two different things.  Both are equally important when 
analyzing water samples for constituent concentrations.

Accuracy of an analysis describes how 
close the measured values are to the 
true values (Table 1).

High Accuracy  
Low Precision

Low Accuracy  
High Precision

High Accuracy  
High Precision

Precision of an analysis describes how 
similar measured values are to each 
other, regardless of how accurate or 
inaccurate the analysis may be (Table 1).

So, What Is The Difference 
Between Accuracy and Precision? 
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Table 1: Glossary of Terms

Term Definition
Accuracy Describes how close a measured value is to the true value.

Precision Degree of similarity between measured values among duplicates or 
replicates of a sample, independent of the accuracy of the values.

Significant Digits The number of digits within a measured value that carry meaning.

Reporting Limit (RL) The lowest quantified level within an analytical methods operational 
range.

Method Detection 
Limit (MDL)

Minimum concentration measured with 99% confidence that the 
true value is greater than zero.

Censored Data
Reported value that provides some information about the measured 
value but limits the accuracy of the values by grouping data into 
specific categories (i.e., below MDL, between MDL and RL etc.).

Both accuracy and precision are equally 
important when analyzing water samples.

What Are Significant Digits?
Significant digits are the number of digits within a value that carry meaning and are determined by the 
level of accuracy and precision that can be attained for each specific method and constituent (Table 
1).  So, the number of significant digits or places beyond the decimal will vary between constituents, 
as well as with the accuracy and precision of the actual measurements.  The significant digits are also 
tied to the lower limits of quantification, or how small of a concentration we can actually measure.  

The goal of water quality analysis (and all analyses) is to have high accuracy and precision. However, 
every analytical method has a lower limit related to the physical properties of the instrumentation 
and human error in chemical preparation. As the lower limits of a method are reached, accuracy and 
precision of reported values decrease. The AWRC Water Quality Lab derives reporting limits (RLs) 
and method detection limits (MDLs) for each of the constituents analyzed at the lab to aid in the 
understanding of what the reported values in your water quality analysis report mean.

Every analytical method has a lower limit 
related to the physical properties of the 

instrumentation and human error in 
chemical preparation.
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Reporting Limit
The reporting limit, commonly known as the RL, is the lowest concentration of a constituent that 
can be reliably measured with accuracy and precision (Table 1).  In many cases, a calibration curve is 
used to measure the concentration of a constituent in a sample. The AWRC Water Quality Lab reports 
the RL as the lowest non-zero standard that’s used in the calibration for a given analysis. RLs can 
change over time, and generally do so to meet the needs for determining MDLs for each constituent 
as described below.

What is The MDL?
•	 The MDL for a specific constituent is the 

minimum concentration that can be 
measured with 99% confidence that the 
constituent concentration is greater than 
zero (U.S. EPA, 1997; Oblinger Childress et 
al., 1999). 

•	 The MDL is a statistically derived value 
and, as indicated in the name, is specific to 
the method used; additionally it is specific 
to the laboratory conducting the analysis.

MDLs can change over time for various reasons, including new or aging equipment, chemical reagents, 
concentration evaluated, etc.  However, these variations should be relatively small in magnitude – 
but, still it is very common and required for certification to calculate MDLs every year and that’s what 
the AWRC Water Quality Lab does.

How is The MDL Calculated?

1 The lab technician adds the constituent to seven blanks (water that does not have the constituent 
in it at measurable concentrations); the constituent is added at a set concentration equivalent to 

the lowest calibration standard or RL.

2 Following the analysis of the seven water samples where the constituent was added, the MDL is 
calculated as the standard deviation across the samples multiplied by the Students’ t-value (i.e., 

3.14 for n=7) for the 99% confidence interval (U.S. EPA, 1997; Oblinger Childress et al., 1999).

Measured values at or below 
the MDL should be interpreted 

cautiously because the true 
value is lower than what can be 

measured with sufficient accuracy.

Method Detection Limit
The method detection limit, commonly known as an MDL, should be viewed as the lower concentration 
limit of a constituent that the analytical equipment and technician is capable of detecting (Table 
1).  Concentrations or values below this lower limit should be interpreted cautiously because the 
concentration or reported value is lower than what can be measured with sufficient accuracy.  The 
MDL is based on statistics, and the AWRC Water Quality Lab calculates MDLs every year for each 
constituent.

Similar to the U.S. Geological Survey, the AWRC Water Quality Lab follows  methods set by the U.S. 
Environmental Protection Agency (U.S. EPA) to determine the MDLs for almost all constituents 
analyzed in the Lab. 
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The MDL must be less than the RL but greater than 1/10 of the RL 
1/10 RL < MDL < RL

The MDL must be less than the RL but greater than 1/10 of that concentration.  For example if the 
concentration for the RL for soluble reactive phosphorus (SRP) is 0.010 mg/L, the MDL should be less 
than 0.010 mg/L but greater than 0.001 mg/L (i.e., 1/10 RL < MDL < RL).

If the MDL is greater than the RL, the procedure must be repeated using a higher concentration for 
the RL.  Similarly, if the MDL is lower than 1/10 of the RL, the procedure must be repeated using a 
lower concentration for the RL (Rosecrance, 2000).  

How Should You Interpret Values Less 
Than the MDL and/or RL? Why are These 
Considered Estimated Values?
The AWRC Water Quality Lab reports the concentrations as measured – we do not censor data that 
is greater than zero and above the reported level of significant digits for a constituent (i.e., show the 
values as less than (<) the MDL or RL).  Therefore, the analytical reports provided to clientele might 
have reported values which are less than the MDL and or RL.  The lab reports the concentration data 
like this to allow clientele to determine how concentrations less than the lower limits of detection will 
be interpreted. It is important to remember that values below the MDL may be difficult to distinguish 
between an actual measured value and background noise of the analytical equipment.
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With few exceptions the AWRC reports 
values as they are measured to allow our 
clientele the ability to determine the best 
way to analyze and report their own data.

•   For example, if you get your water quality analysis report back and the reported value of a water 
sample for SRP is 0.001 mg/L but the MDL is 0.002 mg/L, you cannot say for certain that the 
actual concentration is different from zero.

Reported values that fall between the RL and MDL should also be considered as estimated values, but 
we would generally have more confidence in the accuracy of these measures – that is, these values 
are probably good estimates of the actual concentrations. However, measured values falling within 
this range are approaching the analytical limits of the lab’s equipment and methods and our clientele 
should be aware that these values are less than the RL. 

•   Keeping with the same example, if your reported SRP value is 0.004 mg/L and the RL is 0.005 
mg/L, it is certain that the actual concentration is greater than zero but we cannot be certain of 
the accuracy of the reported value. 

•   However, if the reported value is 0.006 mg/L, as this value is greater than the RL we should have 
high confidence in the accuracy of the reported value.

With this understanding in mind, all values below the MDL and RL are estimated and denoted with 
an “E” to the left of the value in each analytical report. These values should be analyzed and reported 
with caution, realizing that the values reported may not be true to what is actually present in the 
sample.  The AWRC Water Quality Lab allows its clientele to determine the best way to handle these 
values.  

Interpreting Values Less than the MDL and RL Con.
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What Are Censored Data, and Why Can These 
Values Be Problematic?
Censored data relate to values that fall below specific detection limits for a particular constituent 
(Table 1). If a concentration falls below the applicable MDL, instead of reporting that measured 
value, water-quality labs might report the MDL with a less than sign next to the value. 

•   Returning to the first example where the measured SRP value fell below the MDL, some labs 
may report < 0.002 mg/L, instead of 0.001 mg/L.

Additionally, some labs may report only the MDL for any measured value that falls between the 
MDL and RL.

•   In the example where the measured SRP value was 0.004 mg/L, between the RL and MDL, some 
water-quality labs might report 0.002 mg/L (the MDL) instead of 0.004 mg/L.

While this provides more information about the true value of the constituent for the sample than 
just reporting 0, data about the true value of the constituent is lost.  The AWRC water quality lab 
reports values as they are measured even when these are less than the MDL and RL, instead of 
reporting the MDL. This allows researchers or clientele to control how they prefer to analyze and 
report data.

The AWRC Water Quality Lab only reports censored data when the measured value is negative and 
or below the reported level of significant digits for a constituent. In the event of a negative value 
measured for a constituent, zero is reported. Similarly, a zero is reported when the measured value 
for a constituent is lower than the reported level of significant digits. For example, the measured 
value for SRP in a sample is 0.0002 mg/L; however, since the number of significant digits reported 
for this constituent is 3, when the measured value is rounded to three significant digits the reported 
value will be 0.000 mg/L.  So, it is not necessarily that there is no SRP in the water sample – it is that 
there is no measureable concentration of SRP in the water sample at the lab’s level of accuracy, 
precision, and significant decimal places.

Values below the MDL may be difficult to distinguish between 
an actual measured value and background noise of the analytical 

equipment.
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Note:

RULES FOR SIGNIFICANT FIGURES

1. All non-zero numbers ARE significant. The number 33.2 has THREE significant figures because all of the digits present
are non-zero.

2. Zeros between two non-zero digits ARE significant. 2051 has FOUR significant figures. The zero is between a 2 and a
5.

3. Leading zeros are NOT significant. They're nothing more than "place holders." The number 0.54 has only TWO
significant figures. 0.0032 also has TWO significant figures. All of the zeros are leading.

4. Trailing zeros to the right of the decimal ARE significant. There are FOUR significant figures in 92.00.

92.00 is different from 92: a scientist who measures 92.00 milliliters knows his value to the nearest 1/100th milliliter;
meanwhile his colleague who measured 92 milliliters only knows his value to the nearest 1 milliliter. It's important to
understand that "zero" does not mean "nothing." Zero denotes actual information, just like any other number. You cannot tag
on zeros that aren't certain to belong there.

5. Trailing zeros in a whole number with the decimal shown ARE significant. Placing a decimal at the end of a
number is usually not done. By convention, however, this decimal indicates a significant zero. For example, "540." indicates
that the trailing zero IS significant; there are THREE significant figures in this value.

6. Trailing zeros in a whole number with no decimal shown are NOT significant. Writing just "540" indicates that the
zero is NOT significant, and there are only TWO significant figures in this value.

7. Exact numbers have an INFINITE number of significant figures. This rule applies to numbers that are definitions.
For example, 1 meter = 1.00 meters = 1.0000 meters =
1.0000000000000000000 meters, etc.

So now back to the example posed in the Rounding Tutorial:
 Round 1000.3 to four significant figures.
 1000.3 has five
significant figures (the zeros are between non-zero digits 1 and 3, so by rule 2 above, they are significant.) We need to drop
the final 3, and since 3 < 5, we leave the last zero alone. so 1000. is our four-significant-figure answer. (from rules 5 and 6,
we see that in order for the trailing zeros to "count" as significant, they must be followed by a decimal. Writing just "1000"
would give us only one significant figure.)

8. For a number in scientific notation: N x 10x, all digits comprising N ARE significant by the first 6 rules; "10"
and "x" are NOT significant. 5.02 x 104 has THREE significant figures: "5.02." "10 and "4" are not significant.

Rule 8 provides the opportunity to change the number of significant figures in a value by manipulating its form. For example,
let's try writing 1100 with THREE significant figures. By rule 6, 1100 has TWO significant figures; its two trailing zeros are not
significant. If we add a decimal to the end, we have 1100., with FOUR significant figures (by rule 5.) But by writing it in
scientific notation: 1.10 x 103, we create a THREE-significant-figure value.

CCW-GRIP
EXHIBIT

13

https://ccnmtl.columbia.edu/projects/mmt/frontiers/web/chapter_5/6664.html
https://ccnmtl.columbia.edu/projects/mmt/frontiers/web/chapter_1/6253.html

	Ex. 2 Rebuttal Testimony-Kathy Sanchez.pdf
	DIRECT REBUTTAL TESTIMONY OF ELDER KATHY WAN POVI SANCHEZ

	Ex. 5 Rebuttal Testimony Pam Homer Final.pdf
	REBUTTAL TESTIMONY OF PAMELA E. HOMER
	ON BEHALF OF COMMUNITIES FOR CLEAN WATER

	Ex. 8 Rebuttal Testimony-Allyson Siwik.pdf
	REBUTTAL TESTIMONY OF ALLYSON SIWIK
	ON BEHALF OF GILA RESOURCES INFORMATION PROJECT

	Ex. 12 Austin Water Quality Reporting Limits Method Detection Limits.pdf
	University of Arkansas, Fayetteville
	ScholarWorks@UARK
	10-1-2016

	Water Quality Reporting Limits, Method Detection Limits, and Censored Values: What Does It All Mean?
	Bradley J. Austin
	J. Thad Scott
	Mike Daniels
	Brian E. Haggard
	Recommended Citation


	tmp.1522349289.pdf.8C7BM




