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PETITION FOR A VARIANCE TO APPROVE ALTERNATIVE ABATEMENT
STANDARDS

Cyprus Amax Minerals Company (“CAMC”) petitions the Water Quality Control

Commission (“Commission”) to approve Alternative Abatement Standards (“AAS”) for the

Pecos Mine Operable Unit (“PMOU”), also commonly known as the Terrero Mine, near Terrero,

New Mexico in San Miguel County. The enclosed Petition for Alternative Abatement Standards

prepared by Daniel B. Stephens & Associates, Inc. (“Petition”) contains the information required

by 20.6.2.1210.A and 20.6.2.4103.F NMAC.

1. The PMOU is the subject of an Administrative Order on Consent (“AOC”)

entered into on December 2, 1992 with the New Mexico Environment Department

(“Department”) by Amax Resource Conservation Company, a predecessor of CAMC, and the

State of New Mexico, as Respondents. The State of New Mexico is a Respondent because the

New Mexico Department of Game and Fish (“NMDGF”) owns the subject property. The

Department is responsible for enforcement of the AOC and oversight of the work conducted

thereunder.

2. Under the AOC, CAMC was responsible for conducting a Remedial Investigation

(“RI”) and Feasibility Study (“FS”) to assess the extent of groundwater and surface water

contamination and the actions to be taken to remediate the PMOU. The RI and FS were
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submitted to the Department for review. Based upon the RIJFS and public comments, the

Department issued a Decision Document in 1998 specifying the required remediation and

abatement. Copies of the Decision Document and the feasibility Study are provided as

appendices to the Petition.

3. CAMC implemented construction of the remedy, including abatement to achieve

applicable water quality standards as required under the Decision Document, between 1999 and

2004. The Department has reviewed and approved the completion of that work, and the CAMC

has continued to monitor the PMOU as required by the AOC. Monitoring has demonstrated that

applicable water quality standards have been met at all but a few monitoring locations.

4. CAMC petitions the Commission to approve AAS within the area defined in the

enclosed Petition (Figure 2) to a depth of 1,900 feet below ground surface for barium, cadmium,

and fluoride, constituents for which ground water quality standards are established under

20.6.2.3103 .A NMAC; iron, manganese, total dissolved solids, and zinc, constituents for which

ground water quality standards are established under 20.6.2.3103.B NMAC; and cobalt, for a

ground water quality standards is established under 20.6.2.3103.C NMAC.

5. The proposed AAS for the above constituents are set forth in the following table,

as further discussed and described in the attached Petition:

CONSTITUENT STANDARD UNDER PROPOSED ALTERNATIVE
20.6.2.3 103 NMAC ABATEMENT STANDARD

BARIUM 1.0 MG/L 4.0 MG/L
CADMIUM 0.01 MG/L 0.10 MG/L
COBALT 0.05 MG/L 0.10 MG/L
FLUORIDE 1.6 MG/L 2.0 MG/L
IRON 1.0 MG/L 40.0 MG/L
MANGANESE 0.2 MG/L 8.0 MG/L
TOTAL DISSOLVED 1,000 MG/L 1,700 MG/L
SOLIDS
ZINC 10 MG/L 40 MG/L
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6. This Petition is with the Commission pursuant to 20.6.2.1210.A NMAC. In

addition, pursuant to 20.1.3.18.A NMAC. A copy of this petition is being served on the

Department through counsel to accomplish filing with the Secretary under 20.6.2.4103(F)(2) and

for its review and issuance of its recommendation pursuant to 20.1 .3.1 8.A(3) NMAC. CAMC

has shared drafts of this Petition with the Department for its review in advance of this filing, and

requests that the Department issue its recommendation as soon as possible.

7. The Game & Fish Department (“NMGDF”) has concurred with the filing of the

Petition. A copy of the Petition also is being served on NMGDF.

8. If the Commission grants the Petition, CAMC and the Department intend to

request that the State Engineer issue an Order restricting the construction of wells within the area

covered by AAS in order to assure that compliance with the proposed AAS will not create a

present or future has to public health. CAMC, the Department, and NMGDF have consulted

with the State Engineer and understand that he is willing to issue such an Order following the

Commission’s action on the Petition.

9. CAMC respectfully requests that the Commission set a date for a public hearing

on the enclosed Petition at its earliest convenience.
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Respectfully Submitted,

GA R KENNEDY, P.A.

Dalva L. Moelle erg, Esq.
1239 Paseo de P alta
Santafe,NM8 501
(505) 982-9523
(505) 983-8160
DLM(Zigknet.corn

Counsel for Cyprus Amax Minerals
Company
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CERTIFICATE OF SERVICE

I certify that a copy of the foregoing Petition for a Variance to Approve Alternative

Abatement Standards was served on April 27, 2018 via hand delivery to the following:

New Mexico Environment Department
Office of General Counsel
Lara Katz
P.O. Box 5469
1190 St. Francis Drive
Santa Fe, New Mexico 87502
Lara.katz(,state.mmus

New Mexico Department of Game & Fish
Attn: Matthew Wunder
1 Wildlife Way
P.O. Box 25112
Santa Fe, New Mexico 87504
Matthew.Wunder(Zstate.rnmus

Re ect y S lirnitted,

I

alva L. Moel nberg, Esq.
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1. Introduction

On behalf of Cyprus Amax Minerals Corporation (CAMC), Daniel B. Stephens & Associates, Inc. 

(DBS&A) has prepared this petition for alternative abatement standards in accordance with the 

New Mexico Water Quality Control Commission (NMWQCC) Abatement Regulations, 

particularly 20.6.2.1210 NMAC and Subsection F of 20.6.2.4103 NMAC, for eight constituents 

that exceed NMWQCC standards in certain areas at the Pecos Mine Operable Unit (PMOU) 

near Tererro, New Mexico (Figure 1).    

In the mid-1980s, a study conducted by the New Mexico Environment Department (NMED) 

Surface Water Quality Bureau found elevated metals concentrations in springs and other 

surface water features discharging from around the Pecos Mine area.  Subsequent 

investigations identified that mine waste was also used as early as the 1930s through the 1970s 

to develop and maintain roads and campgrounds at various locations in the greater Pecos area 

(Stoller, 1996).  In 1992, an Administrative Order on Consent (AOC) was signed, requiring 

investigation and remediation consistent with the requirements of the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA), commonly known as 

Superfund.  The AOC defined five operable units (OUs) within the greater Pecos area: 

• Pecos Mine (PMOU)

• El Molino (EMOU)

• State Recreation Use Areas

• State Highway 63

• Lisboa Springs Fish Hatchery

This petition for alternative abatement standards is requested for the PMOU only.  As shown on 

Figure 1, the New Mexico Department of Game and Fish (NMDGF) Willow Creek Campground 

(NMDGF campground), which was part of the greater Pecos Mine during active operations in 

the 1930s, is adjacent to PMOU.  The campground is located within the Jamie Koch Recreation 

Area and is one of several NMDGF properties included within the State Recreation Use Areas 

Operable Unit.  Due to the campground’s close proximity to PMOU, available records and data 

for the NMDGF campground are included in this petition. 
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1.1 PMOU Background 

The PMOU consists of a reclaimed historical mining site.  Several environmental investigations 

of the PMOU site were conducted during the 1980s and 1990s.  These investigations included a 

remedial investigation (RI) completed in 1996, a feasibility study (FS) completed in 1997, and a 

final Decision Document (DD) issued by NMED in 1998, which approved the RI and the FS.  

The RI required, among other things, characterization of the PMOU, including the extent of 

groundwater and surface water contamination.  The RI is functionally equivalent to and meets 

the requirements of a Stage 1 Abatement Plan as described in the NMWQCC Abatement 

Regulations, specifically Subsection C of 20.6.2.4106 NMAC.  According to the RI, the primary 

source of the contaminants was the exposed waste rock piles, which contain multiple metals 

and acid-generating minerals.  The RI indicated that infiltration of precipitation through, and 

runoff from, the waste rock piles was the primary mechanism for transport of contaminants to 

downgradient soils, sediments, surface water, and groundwater (Stoller, 1996). 

The FS (prepared by CAMC) and the DD (issued by NMED) are functionally equivalent to and 

serve the same purpose as a Stage 2 Abatement Plan, as described in Subsection D of 

20.6.2.4106 NMAC.  The DD presents the remedy approved by NMED for the PMOU 

determined based on the RI, the FS, and public comment.  The selected remedy was 

implemented by CAMC between 1999 and 2004.  NMED has reviewed and approved the 

satisfactory completion of the reclamation and remediation work required under the AOC and 

DD.  The reclamation and remediation measures are functioning as intended.   

Monitoring of groundwater and surface water, along with other activities required by the DD, 

have been conducted since completion of the PMOU remediation.  Current groundwater and 

surface water compliance monitoring locations and analytes are based on the PMOU 

compliance monitoring plan (CMP) (DBS&A, 2007) approved by the NMED on August 29, 2007, 

and NMED’s approval of three subsequent requests to remove some sampling locations and 

constituents and to reduce sampling frequency (NMED, 2010, 2013b, and 2016).   

CAMC has prepared and submitted a long-term operation and maintenance plan as 

contemplated under the AOC for the PMOU site, including a schedule for future monitoring and 

maintenance of the remedy.  NMED is currently reviewing the plan.   
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1.2 Request for Alternative Abatement Standards 

Although the work required for the PMOU site under the AOC has been completed and the 

remedies are functioning as intended, some groundwater monitoring locations continue to 

exceed the standards of 20.6.2.3103 NMAC for certain constituents.  Through preparation of 

this document, CAMC is presenting a demonstration that it is technically infeasible to achieve 

the standards of 20.6.2.3103 NMAC, which are the abatement standards under 

20.6.2.4103 NMAC, for those constituents.  Consequently, for the remaining groundwater 

sampling locations where groundwater quality standards in 20.6.2.3103 NMAC are exceeded, 

CAMC requests that the NMWQCC approve alternative abatement standards under 

Subsection F of 20.6.2.4103 NMAC.   

Section 2 presents the alternative abatement standard petition information as required by 

Subsection F of 20.6.2.4103 NMAC.  Section 3 provides background information on the site, 

including a summary of the site history, previous investigations, and reclamation.  Section 4 

describes the site hydrogeology and includes an overview of the post-reclamation groundwater 

monitoring results and current groundwater quality.  Section 5 provides additional detail on the 

requested alternative abatement standards.  A summary and conclusions are provided in 

Section 6. 
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2. Information Required for Alternative Abatement Standards

The requirements for a petition for alternative abatement standards are listed in Subsection F of 

20.6.2.4103 NMAC.  As listed in this section, the specific requirements are found in 

Subsection A of 20.6.2.1210 NMAC and Subsections F.1 and F.2 of 20.6.2.4103 NMAC.  The 

items required by each of these three sections of the NMWQCC regulations specific to 

alternative abatement standard petitions are provided in the following three subsections for 

PMOU.  

2.1 Information Required by Subsection A of 20.6.2.1210 NMAC 

In accordance with Subsection F.2 of 20.6.2.4103 NMAC, the following information is required 

by Subsection A of 20.6.2.1210 NMAC.   

1. Petitioner’s name and address

Cyprus Amax Minerals Company 

333 N. Central Avenue 

Phoenix, AZ  85004 

2. Date of the petition

April 12, 2018 

3. Description of the facility or activity for which the variance is sought

The facility for which the variance is sought is the PMOU, located in San Miguel County, New 

Mexico.  The PMOU facility consists of a reclaimed waste rock pile and underground workings 

of the historical Pecos Mine, which ceased active operations in 1939.  The area for which the 

variance is sought consists of 34 acres located in Sections 27 and 28 of Township 18 North, 

Range 12 East.  



P:\_ES06-038\AAS Rpt.4-18\PMOU AAS_412.docx 5 

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

4. State the address or description of the property upon which the facility is located 

The PMOU is located along New Mexico Highway 63 (NM 63) at the confluence of Willow Creek 

and the Pecos River, approximately 1 mile north of Tererro, New Mexico.   

5. Description of Affected Water Body

The affected water body consists of saturated alluvium/colluvium that occurs along the Pecos 

River and Willow Creek, and the underlying regional bedrock aquifer that exists below the 

saturated alluvium/colluvium and the reclaimed waste rock pile.  The regional bedrock aquifer is 

composed of limestone and sandstone of the Pennsylvanian Madera Formation and 

Precambrian metavolcanic and metasedimentary units.  Groundwater occurs primarily within 

fractured portions of the bedrock units.  Groundwater in the regional bedrock aquifer is in direct 

hydraulic communication with the shallow saturated alluvium/colluvium where the shallow 

saturated alluvium/colluvium occurs.  Additional information on the groundwater beneath the site 

is provided in Section 4.      

6. Abatement Standards for Which Alternative Standards are Requested

CAMC seeks alternative abatement standards in accordance with Subsection F of 20.6.2.4103 

NMAC in lieu of the standards of Subsection B(2) of 20.6.2.4103 NMAC, incorporating the 

groundwater quality standards set forth in Subsections A through C of 20.6.2.3103 NMAC.  

Specifically, under Subsection A, the relevant standards are as follow: 

• Barium (Ba): 1.0 milligram per liter (mg/L)

• Cadmium (Cd): 0.01 mg/L

• Fluoride (F):  1.6 mg/L

Under Subsection B, the relevant standards are as follow: 

• Iron (Fe): 1.0 mg/L

• Manganese (Mn): 0.2 mg/L

• Total dissolved solids (TDS):  1,000 mg/L
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• Zinc (Zn):  10 mg/L

Under Subsection C, the relevant standard is as follows: 

• Cobalt (Co):  0.05 mg/L

7. Alternative Abatement Standard Requested

Within the designated area presented in Figure 2, alternative abatement standards are 

proposed for barium, cadmium, cobalt, fluoride, iron, manganese, TDS, and zinc at the following 

concentrations:   

• Barium (Ba): 4.0 mg/L

• Cadmium (Cd): 0.10 mg/L

• Cobalt (Co):  0.10 mg/L

• Fluoride (F):  2.0 mg/L

• Iron (Fe): 40.0 mg/L

• Manganese (Mn): 8.0 mg/L

• TDS:  1,700 mg/L

• Zinc (Zn):  40 mg/L

These proposed levels are above expected future maximum concentrations based on over 

12 years of groundwater monitoring conducted since reclamation of the PMOU was completed. 

8. Unreasonable Burden

Specific criteria are specified in Subsection F of 20.6.2.4103 NMAC for consideration of 

alternative abatement standards, and CAMC believes that a demonstration that these criteria 

are met should satisfy the requirement to show an “unreasonable burden” under Subsection A 

of 20.6.2.1210 NMAC.  The specific criteria in Subsection F of 20.6.2.4103 are addressed 

below.  However, in addition, the following is offered as a demonstration that meeting the 

standards of 20.6.2.3103 NMAC would be an unreasonable burden upon CAMC. 
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Significant source control measures as identified in the PMOU DD (NMED, 1998), including 

consolidation of waste rock material, covering and vegetation of the waste rock pile, and 

implementation of run-on and stormwater controls, have been implemented at the PMOU at 

substantial cost.  These measures were determined to be the best approach to reclamation out 

of five alternatives considered (NMED, 1998).  Installation of the liner and vegetated cover is the 

best way to reduce infiltration of precipitation through the waste rock pile and reduce or 

eliminate discharges to groundwater.   

Reclamation at PMOU was completed in 2003 and routine monitoring has been conducted to 

the present time to monitor the effects of the reclamation, including groundwater quality.  The 

effectiveness of the cover is evidenced by greatly reduced (in most cases eliminated) flow at 

seeps and significant reduction in constituent concentrations at seeps and monitor wells.  The 

remaining volume of flow at seeps, when it does occur, is very small, and the seep water quality 

is improved relative to pre-reclamation values.  The concentrations in groundwater of the 

constituents requested for alternative abatement standards are generally stable and are not 

increasing, so risk will not increase in the future.   

It is technically infeasible to obtain significant, additional reduction in either seepage volume or 

constituent concentrations.  Further site investigations and remedial actions would come at 

substantial cost, would likely lead to no significant improvement relative to current conditions, 

and would be an unwarranted expenditure of funds for CAMC and the State of New Mexico, 

which shares remediation costs with CAMC.  In addition, no existing water sources will be 

adversely affected by the constituents for which alternative abatement standards are requested, 

and no future water sources will be affected due to the well construction prohibition discussed in 

Section 2.3.  

Consequently, compliance with the 20.6.2.3103 NMAC water quality standards will pose an 

unreasonable burden on CAMC. 

9. Period for Which the Alternative Abatement Standard is Requested

The alternative abatement standards are requested in perpetuity to facilitate site closure and 

transfer of property management responsibility from CAMC to NMDGF. 
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2.2 Information Required by Subsection F.2 of 20.6.2.4103 NMAC 

The information required by Subsection F.2 of 20.6.2.4103 NMAC is provided in the following 

subsections. 

2.2.1 Water Contaminants and Proposed Alternative Standards 

The water contaminants for which alternative abatement standards are proposed are barium, 

cadmium, cobalt, fluoride, iron, manganese, TDS, and zinc.  The proposed area of alternative 

abatement standards is provided in Figure 2; the proposed alternative abatement standard 

values are listed under Section 2.2.3.  

2.2.2 Three-Dimensional Body of Water 

The horizontal extent of the three-dimensional body of water for which the alternative abatement 

standards are proposed is illustrated in Figure 2.  The alternative standards are proposed to a 

depth of 1,900 feet below ground surface (bgs) within the areas designated in Figure 2; this is 

slightly greater than the approximate reported depth of the historical underground mine 

workings.       

2.2.3 Extent to Which Existing Abatement Standards Are and Will be Exceeded 

The existing abatement standards will be exceeded for barium, cadmium, cobalt, fluoride, iron, 

manganese, TDS and zinc.  Only barium, cadmium, and fluoride are (human health) 

constituents under Subsection A of 20.6.2.3103 NMAC.  The extent to which the existing 

standards are or will be exceeded was determined based on observed constituent 

concentrations at monitor wells.  Additional information on constituent concentrations is 

provided in Section 5 of this report.       

2.2.3.1 Barium (Ba) 

The 20.6.2.3103 NMAC standard for barium is 1.0 mg/L.  Barium concentrations are below the 

standard at all PMOU monitor wells except for P-7, where the observed concentration is steady 
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and has been between 3 and 4 mg/L.  Based on the range of post-reclamation observed 

concentrations, CAMC proposes the standard of 4.0 mg/L.   

2.2.3.2 Cadmium (Cd) 

The 20.6.2.3103 NMAC standard for cadmium is 0.01 mg/L.  Cadmium concentrations are 

below the standard at all PMOU monitor wells except for well P-13S, where the observed 

concentration has been steady since about 2011 at about 0.02 to 0.06 mg/L.  Based on the 

range of post-reclamation observed concentrations, CAMC proposes the standard of 0.10 mg/L. 

2.2.3.3 Cobalt (Co) 

The 20.6.2.3103 NMAC standard for cobalt is 0.05 mg/L.  Cobalt concentrations are below the 

standard at all PMOU monitor wells except for well P-13S.  At P-13S, the observed 

concentration has been steady since about 2010 at approximately 0.05 to 0.08 mg/L.  Based on 

the range of post-reclamation observed concentrations at well P-13S, CAMC proposes the 

standard of 0.10 mg/L. 

2.2.3.4 Fluoride (F) 

The 20.6.2.3103 NMAC standard for fluoride is 1.6 mg/L.  Fluoride concentrations may equal or 

exceed the standard at PMOU monitor wells P-7, P-13, and P-13S.  Observed fluoride 

concentrations over the past several years at wells P-7, P-13, and P-13S averaged between 

1.5 mg/L and 1.6 mg/L.  Based on the range of post-reclamation observed fluoride 

concentrations, CAMC proposes the standard of 2.0 mg/L. 

2.2.3.5 Iron (Fe) 

The 20.6.2.3103 NMAC standard for iron is 1.0 mg/L.  Iron concentrations exceed the standard 

at PMOU monitor wells P-7, P-7S, P-13, and P-13S.  The greatest exceedances occur at well 

P-13, where the iron concentration is approximately 30 to 33 mg/L.  Observed iron 

concentrations at wells P-7S, P-13S, and P-7 average about 15 mg/L, 4 mg/L, and 3 mg/L, 

respectively.  Based on the range of post-reclamation observed iron concentrations at well P-13, 

CAMC proposes the standard of 40.0 mg/L. 
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2.2.3.6 Manganese (Mn) 

The 20.6.2.3103 NMAC standard for manganese is 0.2 mg/L.  Manganese concentrations 

exceed the standard at PMOU monitor wells P-7, P-7S, P-13, and P-13S.  The greatest 

exceedances occur at well P-13S, where the manganese concentration is approximately 4 to 

7 mg/L.  Observed manganese concentrations at wells P-7S, P-13, and P-7 average between 

1 and 2 mg/L.  Observed manganese concentrations at all wells are stable, although greater 

fluctuation occurs at well P-13S than at the other wells.  Based on the range of post-reclamation 

observed manganese concentrations at well P-13S, CAMC proposes the standard of 8.0 mg/L.  

2.2.3.7 Total Dissolved Solids (TDS) 

The 20.6.2.3103 NMAC standard for TDS is 1,000 mg/L.  TDS concentrations are below the 

standard at all PMOU monitor wells except for well P-13S, where the observed concentration 

has been steady since about 2011 between 830 to 1,470 mg/L.  Based on the range of post-

reclamation observed concentrations at well P-13S, CAMC proposes the standard of 

1,700 mg/L. 

2.2.3.8 Zinc (Zn) 

The 20.6.2.3103 NMAC standard for zinc is 10 mg/L.  Zinc concentrations are below the 

standard at all PMOU monitor wells except for well P-13S, where the observed concentration 

has been between approximately 12 to 24 mg/L since about 2012.  Based on the range of post-

reclamation observed concentrations at well P-13S, CAMC proposes the standard of 40 mg/L. 

2.3 Information Required by Subsection F.1 of 20.6.2.4103 NMAC 

The following information is required by Subsection F.1 of 20.6.2.4103 NMAC. 

a) Lack of Reasonable Relationship Between Costs and Benefits

The remedy for the PMOU site has been implemented as required by the DD (NMED, 1998). 

The final remedy was selected based on a detailed evaluation of five remedial alternatives as 

documented in the DD (NMED, 1998).  The overall strategy for remediation was to minimize 

contact between water and the acid-generating waste rock so as to minimize the formation of 
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poor-quality seepage that could emanate from the waste rock stockpile.  Measures taken to 

control the discharge of impacted water at the PMOU site include the following: 

• Consolidation and grading of the waste rock pile

• Removal of waste rock from the Willow Creek floodplain

• Construction of an underdrain interceptor and a surface drainage channel to intercept

and divert upgradient surface water around the waste rock pile

• Construction of a series of grass- and rock-lined surface water control and diversion

structures to route runoff across and away from the waste rock pile

• Covering the waste rock pile with a cap system consisting of a geosynthetic clay liner

overlain by a 2-foot vegetative layer to minimize infiltration into the waste rock

• Capping of the main shaft

These and other measures are further summarized in Section 3.  The costs of implementation 

and subsequent monitoring and maintenance of remedial measures at the PMOU site total 

approximately $12,233,674 through 2016.      

There is no known feasible, cost-effective technology that would lead to a significant reduction 

in groundwater contaminant concentrations beyond that achieved at PMOU as a result of 

existing measures.  At the PMOU site, minimization of the infiltration of water through the waste 

rock pile and diversion of surface water runoff away from or across the pile has been 

implemented.  Further efforts to improve groundwater quality would require disturbance of the 

waste rock pile cover system and/or NM 63 to construct a groundwater extraction system and, if 

attempted, may not be effective.  Due to the low permeability of the bedrock aquifer at the site, 

efficient extraction of impacted groundwater is likely infeasible.  Even if groundwater extraction 

were feasible, there is no reasonable relationship between the cost of constructing and 

implementing such measures and the benefits of treating the small quantity of impacted 

groundwater (estimated to be approximately 2 gallons per minute [gpm] or less) that flows 

through the shallow portion of the fractured bedrock aquifer.  In addition, construction of such a 

system would be detrimental to the waste rock cover system that has already been constructed 

and established, and to the wetland that exists west of the reclaimed water rock pile.        
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b) Technical Achievability and Cost-Benefit Justification for the Proposed Alternative Abatement 

Standards 

The proposed alternative abatement standards are based on the observed groundwater 

constituent concentrations at monitor wells collected over a period of more than 20 years, 

12 years of which are representative of post-reclamation conditions.  The proposed standards 

are therefore achievable, and because the observed constituent concentrations are relatively 

steady (not increasing) and source controls have been implemented, future concentrations in 

groundwater are not expected to exceed the requested alternative abatement standards.  

Similarly, as reclamation has already been performed and approximately 12 years of post-

reclamation monitoring and maintenance has occurred, the proposed alternative abatement 

standards are cost-benefit justifiable.  

c) No hazard to Public Health or Undue Property Damage

Subsection F.1(c) of 20.6.2.4103 NMAC requires that the petitioner demonstrate that 

“compliance with the proposed alternative abatement standard(s) will not create a present or 

future hazard to public health or undue damage to property.”  There is no hazard to public 

health or undue property damage to property that will result from the approval of the proposed 

alternative abatement standards. 

The definition of “hazard to public health” is contained in 20.6.2.7.AA NMAC, which states 

AA. “hazard to public health” exists when water which is used or is reasonably expected to be 

used in the future as a human drinking water supply exceeds at the time and place of such use, 

one or more of the numerical standards of Subsection A of 20.6.2.3103 NMAC . . . . 

Of the constituents being requested for alternative abatement standards, only barium, cadmium, 

and fluoride are listed in Subsection A of 20.6.2.3103 NMAC.   

Due to geography, land ownership, and administrative controls, there is no reason to anticipate 

that groundwater for which the alternative abatement standards are sought will be used for 
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human consumption.  A large portion of the area within which the alternative abatement 

standards are sought consists of the reclaimed waste rock stockpile, which has a steep 

benched slope, and NM 63 is adjacent to the base of stockpile.  The western margin of the 

proposed alternative abatement standard area west of NM 63 consists primarily of a low-lying 

marshy area adjacent to the Pecos River, a portion of which is a wetland.  It would be 

impractical and difficult to drill wells within these areas.  NMDGF owns the property, and there is 

no reason that water supply for human consumption would be required in the designated region. 

The existing campground area just of the north of PMOU contains primitive camp sites with 

vault toilets available, and no potable water is provided.  In addition, the DD (NMED, 1998, p. 3) 

requires that institutional controls be implemented “. . . to prohibit use of site ground water as a 

drinking water source, and to prohibit construction of residences on site.”   

Finally, as part of the current process, institutional controls on well drilling are proposed to be 

established by the New Mexico Office of the State Engineer (NMOSE); if a water well permit is 

requested within the designated area as shown on Figure 2, it will be denied once the order of 

prohibition on well drilling is enacted by NMOSE.    

Likewise, there is no undue property damage that will result from the approval of the proposed 

alternative abatement standards.  The site is a historical mining property owned by NMDGF, 

and the property has been greatly improved through reclamation.  Outside of the alternative 

abatement standard area, water quality standards will be met; there will therefore be no undue 

damage to adjacent regions.   
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3. History and Background Information

The site was developed as a lead and zinc mine by the American Metal Company of New 

Mexico in 1925 and was operational until mine closure in 1939 (Stoller, 1996).  Underground 

workings extended to over 1,800 feet bgs.  Mined ore was transported by aerial tramway to a 

mill in Alamitos Canyon near the town of Pecos, a distance of approximately 12 miles (Figure 1).  

Primary production from the mine consisted of lead and zinc, with smaller amounts of copper, 

gold, and silver (NMED, 1998).  Mined waste rock was stockpiled at the mine site.     

The New Mexico State Game Commission purchased the inactive site (excluding mineral rights) 

and surrounding area in 1950.  Surface ownership of the PMOU property belongs to NMDGF, 

while CAMC currently retains the subsurface mineral rights.  Under the terms of the AOC, upon 

its termination CAMC would convey the mineral rights to NMDGF.  The Commission’s approval 

of alternative abatement standards will facilitate the termination of the AOC under its terms.  

Figure 3 shows current surface ownership of the PMOU and the surrounding area.   

3.1 Investigation, Public Involvement, and Alternatives 

In the mid-1980s, a study conducted by the NMED Surface Water Quality Bureau found 

elevated metals concentrations in springs and other surface water features discharging from 

around the Pecos Mine area.  The PMOU investigation area included the following: 

• 12.3 acres of exposed waste rock pile containing the acid-generating minerals pyrite,

sphalerite, and galena

• Impacted soils in areas adjacent to the waste rock pile

• Perennial Willow Creek and its floodplain

• 10 acres of wetland area at the confluence of Willow Creek and the Pecos River

• Pecos River adjacent to and below the mine
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Subsequent site investigations led to the signing of the AOC by NMED, NMDGF, the New 

Mexico Highway and Transportation Department, and Amax Resource Conservation Company 

(predecessor to CAMC) (NMED, 1992).   

On behalf of the responsible parties, an RI was conducted at the PMOU by S.M. Stoller 

Corporation (Stoller, 1996).  The investigation determined that the primary source of 

contaminants was the exposed waste rock piles containing the following metals: arsenic, 

cadmium, copper, lead, mercury, nickel, silver, and zinc (Stoller, 1996).  The PMOU RI indicated 

that precipitation infiltration through and runoff from the waste rock piles was the primary 

mechanism for transport of contaminants to downgradient soils, sediments, surface water, and 

groundwater.  Additional PMOU site investigations, assessments, or studies included the 

following: 

• Human health risk assessment (NMED, 1997)

• Ecological risk assessment (Hagler Bailly, 1997a)

• Natural resource damage assessment (Hagler Bailly, 1997b)

• Feasibility study (Schafer and Stoller, 1997)

Public meetings were held to review these documents in addition to the RI.  A copy of the 

PMOU FS is provided in Appendix A1.  The FS determined the PMOU site cleanup goals and 

remedial action objectives (RAOs), identified actions needed to address or satisfy those goals, 

and developed several potential remediation alternatives.  As specified in the PMOU FS, the 

following RAOs were determined for the PMOU (Schafer and Stoller, 1997): 

• Prevent exposure of human and ecologic receptors to metals in waste rock or

contaminated soils at levels that exceed remedial action cleanup criteria.

• Minimize generation of acid leachate from migration of water through the waste rock

piles.

• Prevent migration of contaminants to groundwater and surface water at levels that would

exceed remedial action cleanup criteria.
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• Minimize erosional transport of waste rock particulates to downgradient soils and surface

water drainages.

• Minimize transport of contaminated soils to downgradient areas and surface water

drainages.

• Remove highly contaminated soils in the uplands and wetlands.

• Restore groundwater quality to remedial action cleanup criteria (i.e., 20.6.2.3103 NMAC

standards).

• Restore surface water quality to remedial action cleanup criteria.

• Restore natural resources that have incurred injury due to the PMOU site; provide

restoration or replacement for those resources that cannot be fully restored.

Prior to development of site-specific alternatives for the PMOU, the following types of general 

resource actions and technologies were considered (Schafer and Stoller, 1997): 

• No action

• Institutional controls

• Treatment

• Containment

• Removal

Based on the site-specific goals for the PMOU and consideration of the above generalized 

resource actions, the following alternatives were developed and evaluated in the FS (Schafer 

and Stoller, 1997): 

1. No action:  No remedial action, a baseline to allow for comparison between the action

alternatives based on the PMOU site conditions at the time the FS was conducted.

Costs related to this alternative were calculated for monitoring and existing interim

actions only.

2. Non-compacted clay soil cap:  Consolidate and cover the waste rock and contaminated

soils with 2 inches of crushed limestone below a 24-inch non-compacted clay soil cap,
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and vegetate with grasses and forbs.  Side slopes covered with 48 inches of low-

permeability compacted clay overlain by 18-inch vegetated cover layer.  Contaminated 

soils would be consolidated and treated with crushed limestone.  Subsurface and run-on 

surface flow intercepted and diverted around the waste rock pile.  

3. Compacted clay cap:  Consolidate and cover the waste rock and contaminated soils with

18 inches of compacted clay layer with extremely low permeability, overlain by 2 inches

of a rock drainage layer and topped with 18 inches of vegetated soil.  Side slopes

covered, and subsurface and run-on surface flow intercepted and diverted, as described

in Alternative 2.

4. Geomembrane cap: Consolidate and cover the waste rock and contaminated soils with

12 inches of compacted clay layer with extremely low permeability, overlain by 30-mil

polyvinyl chloride (PVC) followed by 0.2-inch geonet/geotextile drainage layer, and

topped with 18 inches of vegetated soil.  Side slopes covered, and subsurface and run-

on surface flow intercepted and diverted, as described in Alternative 2.

5. Source removal:  All waste rock and contaminated soils excavated at the PMOU

transported to the EMOU and deposited on existing tailing piles and capped in

accordance with the EMOU approved cap design.  Stream channel morphology,

gradient, and riparian habitat restored to conditions that would result in natural recovery

to resource baseline.

All of the alternatives included ongoing monitoring and restoration or replacement of injured 

resources.  The remediation alternative selection process included public involvement over a 

three-year period, during which a series of advertised public information meetings were held. 

NMED also oversaw a technical review group, which held roundtable meetings to discuss the 

draft documents and planned PMOU site activities prior to their public release (NMED, 1998).   

Interviews were conducted by a community relations contractor that encouraged individuals to 

provide their opinions for the record.  The draft DD was presented at a public meeting, which 

was followed by a 60-day public comment period.  The public meeting was recorded and 

transcribed as an attachment to the final DD.  Other state and federal agencies reviewed the 

draft DD, including the Office of the Natural Resources Trustee and the U.S. EPA (NMED, 
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1998).  Comments provided and NMED responses to comments are documented in the final 

DD.  A copy of the PMOU final DD is provided in Appendix A2.   

Based on the results of the PMOU site-related studies and investigations, as well as stakeholder 

input, NMED issued the final DD (NMED, 1998) documenting the RAOs and approved remedy.  

The approved remedy was a combination of Alternatives 3 and 4 (low-permeability cap) with 

some modification and additions, further described in Section 3.2.  The remedy specified by the 

DD met the following criteria: 

• Mitigated actual or potential release of contaminants from the PMOU

• Protected human health and the environment

• Complied with the AOC and federal and state standards that are applicable, relevant,

and appropriate requirements to the remedial action

• Was cost effective

Under current NMED regulations, the PMOU RI is equivalent to a Stage 1 Abatement Plan, 

while the FS in combination with the final DD is equivalent to a Stage 2 Abatement Plan.   

3.2 Remediation and Reclamation Actions 

The selected remedy at the PMOU consists of 18 individual measures that can be generalized 

as excavation of contaminated soils and waste rock from sensitive areas and capping of the 

waste rock pile and all consolidated materials with a low-permeability cover.  Reclamation 

construction began in July 1999.  Major components of the selected remedy include the 

following (EMC2, 2005): 

• Consolidating and regrading waste rock and impacted soils and sediments from several

areas into a single waste rock pile with maximum 3:1 (horizontal:vertical) slopes

• Development and reclamation of several soil borrow areas
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• Restoring Willow Creek and its floodplain corridor in areas where waste rock was

removed to approximate pre-mining natural conditions, including construction of a fish

barrier at the upgradient end of the Willow Creek restoration area

• Installing an underdrain subsurface interceptor system along the upgradient boundary of

the waste rock pile and construction of an upgradient surface drainage channel to

intercept and divert upgradient surface water around the waste rock pile

• Covering the waste rock pile with a cap system consisting of a geosynthetic clay liner

(GCL) as the primary infiltration barrier overlain by a 2-foot vegetative layer

• Constructing a series of grass and rock lined surface water control and diversion

structures to route surface water runoff across and away from the waste rock pile

• Restoring areas disturbed by the remedial action through seeding with native grasses,

placement of an erosion control blanket across the entire revegetated waste rock pile,

and hand planting of woody vegetation in unlined areas

• Placing a concrete cap over the Main Shaft

• Restoration of the NMDGF campground recreation area

All of the above prescribed remedial and reclamation actions were completed by October 2003, 

and monitoring of these reclamation actions is ongoing.  Figure 4 provides a photographic 

overview of the PMOU site reclamation; the photographs were taken during spring 2016.   

3.3 Post-Reclamation Investigation and Monitoring 

In 2005, three additional monitor wells (P-13S, P-13, and P-14) were installed at the PMOU 

west of the reclaimed waste rock pile to evaluate shallow and deep groundwater (Figure 5).  

Monitor wells P-13S and P-13 are located in the White Seep Below Drainage Tunnel (WSBDT) 

area to monitor shallow and deeper groundwater before it discharges at WSBDT.  Well P-13S is 

completed to a depth of 10 feet, while well P-13 is completed to a depth of 30 feet.  Regional 

aquifer monitor well P-14, completed to total depth of 106 feet, is located near the southern end 
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of the reclaimed waste rock pile between the Pecos River and NM 63 (Figure 5).  The screen 

interval in well P-14 targeted the fractured limestone and sandstone above the geologic contact 

with a schist unit (DBS&A, 2006). 

Recent groundwater monitoring requirements and results are summarized in Sections 4.2 

and 4.3.  Other types of routine environmental monitoring and maintenance have also been 

conducted, such as monthly inspections to evaluate cover performance and integrity, estimate 

soil loss from remediated areas, evaluate revegetation, wetland, and riparian area success, and 

monitor wildlife.  Where needed, repairs and routine maintenance of the cover have been 

completed.  All monitoring has been conducted in accordance with NMED requirements, and 

results are documented in numerous annual reports and correspondences submitted to NMED.   
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4. Site Hydrogeology

This section presents an overview of the hydrogeology of the site (Section 4.1), water quality 

monitoring requirements (Section 4.2), and the current nature and extent of groundwater 

impacts (Section 4.3).  Additional details can be found in the PMOU RI (Stoller, 1996), 

Geochimica (1993), ABC (1991) and numerous groundwater and surface water monitoring 

reports and status reports submitted to NMED.  

4.1 Hydrogeology 

Two aquifer units have been identified at the site: (1) a local alluvial/colluvial aquifer that occurs 

along the Pecos River and Willow Creek at depths of less than 20 feet bgs (shallow aquifer), 

and (2) an underlying regional aquifer that occurs in multiple bedrock units beneath the entire 

site (regional aquifer).  The regional aquifer is called the bedrock aquifer in the PMOU RI 

(Stoller, 1996).  Both aquifers have been characterized using monitor wells (Figure 5).  Over 

time some monitor wells have been plugged and abandoned due to site reclamation or other 

factors, and some monitor wells that still exist are no longer monitored because the observed 

water quality meets all 20.6.2.3103 NMAC standards.  PMOU monitor wells completed in the 

shallow aquifer have an “S” designation (e.g., P-7S), while regional aquifer wells have no letter 

designation (e.g., P-7).  All of the NMDGF campground wells (e.g., WCMW1) are completed in 

the shallow aquifer.  Some of the domestic wells north of the site are completed in the shallow 

aquifer, and some are completed in the regional aquifer.  Observed water level fluctuations in 

both the shallow and regional aquifer are relatively small, and are attributable to seasonal 

climate conditions.        

There are no known low-permeability geologic units that inhibit the exchange of water between 

the shallow and regional aquifers.  East of PMOU along Willow Creek, water levels in the 

regional aquifer are lower than those in the shallow aquifer, and the shallow groundwater in the 

alluvial channel of Willow Creek may be perched above the water table of the regional aquifer 

by about 10 feet.  Within the Pecos River Valley, regional groundwater flows upward into the 

shallow aquifer, and the two aquifers comprise a single, hydraulically connected groundwater 
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system.  The hydrogeology of the shallow and regional aquifers is described in greater detail in 

Sections 4.1.1 and 4.1.2, respectively.     

4.1.1 Shallow Aquifer 

The approximate extent of the shallow aquifer at the site is shown in Figure 6, along with 

observed water levels for the dates indicated.  For the PMOU wells, November 2009 water 

levels were used, as this is the most recent post-reclamation period with comprehensive PMOU 

monitor well water level coverage.  The same is true for the August 2017 values for the NMDGF 

campground wells.  Shallow aquifer water levels for several domestic wells are only available for 

the date on which the well was completed.  Because shallow aquifer water level fluctuations are 

generally several feet or less with no upward or downward trend, the approach of using 

observed water levels from different time periods to illustrate the direction of groundwater flow in 

the shallow aquifer is appropriate.       

As documented in Stoller (1996), the shallow aquifer is composed of (1) gravel-rich alluvial 

deposits that occur within the Pecos River and Willow Creek valleys, (2) lacustrine floodplain 

deposits present in the wetland area (Figure 6), and (3) colluvial deposits consisting 

predominantly of sandy clay and clay that cover most of the hillslopes.  In the Willow Creek 

Valley, the alluvium ranges in thickness from 10 to15 feet.  Under the waste rock pile, colluvial 

deposits range in thickness from 0 to 20 feet.  At the PMOU the saturated thickness of alluvium 

is about 7 feet.  In the NMDGF campground area, the saturated thickness of the alluvium 

ranges from near zero to about 10 or 11 feet west of the Pecos River, and from about 3 to 7 feet 

east of the Pecos River (Intera, 2017).      

The hydraulic conductivity of the alluvium is estimated by Stoller (1996) to potentially range from 

0.3 to 28 feet per day (ft/d).  The hydraulic conductivity of the colluvium measured at two 

locations was very low at about 4 x 10–5 and 2 x 10–4 ft/d, although Stoller (1996) notes that 

preferential pathways (e.g., root channels and desiccation cracks) with higher permeability 

appear to control the flow of water through the colluvium.  

Recharge to the shallow aquifer occurs from seepage along the eastern portion of Willow Creek, 

precipitation, seepage through the waste rock pile that leads to saturation above or within the 
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colluvium, and upward groundwater flow from the underlying regional aquifer.  As explained 

below, site reclamation has greatly reduced the waste rock pile component of seepage to 

groundwater.  Pecos River flows may also contribute local recharge to limited portions of the 

alluvium adjacent to the river during periods of high flows.  Pecos River water that recharges the 

alluvium would return to the river within a short distance downstream.   

Shallow aquifer discharge occurs through evapotranspiration and as diffuse seepage to the 

Pecos River and the lower (western) portion of Willow Creek.  Historically, discharge of poor 

quality seepage from the colluvium beneath the waste rock pile occurred at multiple seeps along 

the eastern margin of the wetland (Figure 6); two of the largest of these seeps were the 

Explosive Shed Seep (ESS) and WSBDT.  Stoller (1996) documents a significant barren area at 

WSBDT and several immediately adjacent seeps.  In April 1995, observed sulfate 

concentrations at the seeps near WSBDT ranged from 2,090 to 15,340 mg/L and zinc 

concentrations ranged from 531 to 1,480 mg/L (Stoller, 1996).  PMOU site reclamation has 

effectively eliminated ESS and multiple smaller seeps that occurred at or near the base of the 

waste rock pile.  ESS has been dry since May 2010.  In addition, flow at WSBDT occurs only 

sporadically at very low rates (i.e., a small fraction of a gpm).  Flow at this location has been 

observed during recent annual monitoring conducted in November 2015, October 2016, and 

November 2017.  WSBDT was dry between spring 2011 and November 2015.  Constituent 

concentrations have also been greatly reduced.  For example, the most recent water sample 

from WSBDT collected in November 2017 had sulfate and zinc concentrations of 200 mg/L and 

4.04 mg/L, respectively. 

The direction of groundwater flow in the shallow aquifer is generally toward the Pecos River 

(Figure 6).   

4.1.2 Regional Aquifer 

Regional groundwater occurs within multiple geologic units beneath the site, including Paleozoic 

limestone, dolomite, and sandstone, and underlying Precambrian schists, amphibolites, and 

metavolcanics (Stoller, 1996).  The sulfide deposits targeted by the historical mining operations 

occur within the Precambrian rocks (Stoller, 1996).  Groundwater in these geologic units occurs 

predominantly in fractures.  Although several lithologic units comprise the regional bedrock 
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aquifer, as evidenced by consistent water levels, the units are hydraulically connected and are 

considered to be a single aquifer unit.  The depth of the aquifer is unknown; it extends to the 

depth at which the permeability of the rocks is sufficiently small that appreciable groundwater 

will not flow to a well.  The hydraulic conductivity of the aquifer is low at about 0.11 ft/d based on 

an aquifer test conducted at well P-3 (ABC, 1991; Stoller, 1996).  

The regional aquifer is recharged through precipitation and subsequent infiltration along 

drainages.  Stoller (1996) states that most recharge to the regional aquifer occurs east of the 

site, and attributed only small amounts of recharge to infiltration through the waste rock pile 

before it was reclaimed.  Groundwater in the regional aquifer generally flows from east to west 

beneath the site (Figure 7).  The volumetric flux of groundwater in the upper 50 feet of the 

regional aquifer beneath the reclaimed waste rock pile is calculated to be about 2 gpm.       

The regional aquifer discharges to the Pecos River and the adjoining shallow aquifer, as 

illustrated in Figure 8.  This fact is evidenced through comparison of the observed water levels 

in the paired shallow and deep monitor wells (e.g., P-7 and P-7S), where the observed hydraulic 

head in the deeper well is consistently higher than that in the shallow well, indicating upward 

groundwater flow.  

4.2 Groundwater Monitoring Requirements 

Figure 5 shows the PMOU compliance monitor well and surface water sampling locations, as 

well as the NMDGF campground monitor wells.  PMOU compliance monitoring locations and 

analytes are based on the CMP (DBS&A, 2007) approved by NMED in 2007.  The CMP was 

modified in 2010 to remove certain monitoring locations and constituents based on compliance 

with Section 3103 standards (NMED, 2010).  Quarterly compliance monitoring was conducted 

from 2005 through mid-2013, followed by semiannual compliance monitoring from mid-2013 

through 2014, and annual monitoring during 2015 through 2017.   

In 2013, CAMC proposed annual sampling with a reduced constituent list and use of the 

HydraSleeve® sampling methodology at the PMOU to more efficiently collect representative 

groundwater quality samples and reduce monitoring costs.  The revised monitoring proposal 

was discussed with NMED and subsequently documented by ARCADIS (2013).  The proposed 
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HydraSleeve® sampling methodology approach was to be followed up by an evaluation to 

assess the comparability between the historical bailing or low-flow sampling methodologies, and 

the new HydraSleeve® methodology was approved by NMED in September 2013 (NMED, 

2013a and 2013b).  In order to establish comparability between analytical results obtained from 

the current sampling methods and the proposed Hydrasleeve® implementations, CAMC 

collected samples from each well using the HydraSleeve® sampling methodology for two 

consecutive semiannual sampling events.  The comparison semiannual sampling events were 

conducted during the fourth quarter of 2013 and the second quarter of 2014. 

A draft evaluation and comparison report with data for five monitor wells at the PMOU was 

provided to NMED in October 2014 (DBS&A, 2014).  NMED provided comments on this draft 

report acknowledging that the comparison methodology documented by ARCADIS (2013) was 

followed, but concluded that “NMED does not regard the results obtained to show acceptable 

comparability” (NMED, 2014).  Groundwater samples from the PMOU monitor wells were 

collected using HydraSleeve® sampling methodology during three semiannual sampling events 

(fourth quarter of 2013, second and fourth quarters of 2014).  The HydraSleeve® sample results 

are included in the annual monitoring report (Appendix B) to show that compliance monitoring 

was completed, but the data are not used for comparison with other sample results.   

Annual groundwater quality monitoring at PMOU is currently required at four monitor wells: P-7, 

P-7S, P-13, and P-13S (Figure 5).  Groundwater at these monitor wells is currently analyzed for 

the following constituents (NMED, 2016):  

• Barium (monitor wells P-7 and P-7S only)

• Cadmium, cobalt, total dissolved solids (TDS), and zinc (monitor well P-13S only)

• Fluoride (monitor wells P-7 and P-13S only)

• Iron

• Manganese

During 2017, quarterly groundwater quality monitoring resumed at the NMDGF campground 

monitor wells.  All six NMDGF campground monitor wells were sampled during the first and 

second quarters.  Based on the results of the first two quarters of sampling, only wells WCMW1 

and WCMW2A were sampled during the third and fourth quarters of 2017 for cobalt, fluoride, 
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and manganese.  A table of historical groundwater monitoring data for the NMDGF campground 

wells is provided as Appendix C.      

4.3 Nature and Extent of Current Groundwater Impacts 

The site has been fully characterized (e.g., ABC, 1991; Geochimica, 1993; Stoller, 1996) and 

PMOU post-reclamation compliance monitoring has been conducted since 2005.  The most 

recent annual compliance monitoring report for the PMOU is provided as Appendix B.  This 

routine monitoring has generated a sufficient time-series of groundwater quality data to 

confidently evaluate the occurrence, patterns, and trends of the contaminants of concern.  

Appendix B provides time-series plots of concentrations of required constituents for 

groundwater at PMOU at the currently sampled monitor wells.  Where constituents were not 

detected in a given sample, data points in the time-series plots are plotted at one-half the 

method detection limit (MDL).  For some constituents (i.e., bromide, cadmium, and cobalt), this 

procedure resulted in the one-half MDL data points plotting directly on top of one another.  For 

this reason, not all of the results reported at one-half the MDL are visible on the time-series 

plots.   

A comparison of the currently monitored constituent concentrations to 20.6.2.3103 NMAC 

standards for the last 10 PMOU sampling events is summarized as follows: 

• Water quality at downgradient monitor well P-14 meets standards for all required

constituents.

• Detected barium concentrations meet the standard of 1.0 mg/L at monitor wells P-7S,

P-13, and P-13S, and exceed the standard only at monitor well P-7.

• Detected cadmium concentrations meet the standard of 0.01 mg/L at monitor wells P-7,

P-7S, P-13, and P-14, and exceed the standard only at monitor well P-13S.

• Detected concentrations of cobalt, TDS, and zinc meet the standards of 0.05 mg/L,

1,000 mg/L, and 10 mg/L, respectively, at monitor wells P-7, P-7S, P-13, and P-14.
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Detected cobalt concentrations equal or exceed the standard at well P-13S.  TDS and 

zinc concentrations exceed the standard at monitor well P-13S.   

• Detected fluoride concentrations meet or equal the standard of 1.6 mg/L at monitor wells

P-7S, P-13, and P-14, and exceed the standard at monitor wells P-7 and P-13S.

• Detected concentrations of iron and manganese meet the standards of 1.0 mg/L and

0.2 mg/L, respectively, at monitor well P-14, and exceed these standards at monitor

wells P-7, P-7S, P-13, and P-13S.

At most wells where one or more 20.6.2.3103 NMAC standards are exceeded, the magnitude of 

the exceedance is relatively small at less than two times the standard.  In addition, at some 

wells for some constituents, such as fluoride at wells P-7, P-13, and P-13S, the standard is not 

exceeded on a continual basis, but is only exceeded by a small margin intermittently.   

4.4 Geochemical Controls on Metal Concentrations in Groundwater 

Groundwater in the regional aquifer appears to occur under reducing (oxygen limited) 

conditions, unlike in the shallow aquifer, which is oxidizing.  The reducing conditions in the 

regional aquifer are evident in the observed water chemistry, in that sulfate is often not detected 

and metals that are mobile under reducing conditions, such as iron and manganese, are 

detected in many of the regional aquifer groundwater samples.  These geochemical conditions 

would have been present before mining operations began at the site.  The discharge areas for 

the regional aquifer groundwater, including the Pecos River and the adjacent wetlands, have 

probably been receiving groundwater with elevated iron, manganese, and other metals for a 

considerable time.  When discharging under natural conditions, exposure of the reduced 

regional groundwater to the atmosphere would oxidize the metals dissolved in the water, 

allowing them to precipitate out of solution as solids in the shallow aquifer and the wetlands.  As 

oxidized water from the waste rock pile infiltrated into the shallow aquifer, a transition (mixing) 

zone would have developed consisting of shallow oxidized water and regional reduced water 

between the waste rock pile and the wetlands area within the area proposed for alternative 

abatement standards.     
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Mixing of the reduced and oxidized waters impacts the solubility of several contaminants 

proposed for alternative abatement standards.  For example, barium concentrations are 

elevated at well P-7.  Barium concentrations in groundwater are usually controlled by solubility 

of the mineral barite, BaSO4 (Hem, 1985).  At well P-7, sulfate (SO4) concentrations are non-

detect; without dissolved sulfate, barite is unlikely to form, and barium will not be removed from 

the water through precipitation.  As the barium is transported downgradient with the 

groundwater, the barium concentrations are expected to decrease due to the mixing of the 

regional groundwater with oxidized shallow water that contains sulfate, thereby allowing barite 

to precipitate from solution.   

Iron and manganese have limited solubility under oxidizing conditions, but slow kinetic reactions 

may inhibit their removal from oxidized solutions by mineral precipitation reactions.  Iron is 

elevated at wells P-7, P-7S, P-13, and P-13S; the groundwater sampled at these wells is most 

likely a mixture of deeper reduced groundwater and shallow, oxidized groundwater.  Under 

oxidizing conditions, as the dissolved metals are transported downgradient, precipitation of solid 

phases will help immobilize them and lower their concentration in groundwater.  The iron will 

precipitate out of the oxidized solution as amorphous minerals such as hydrous ferric oxide or 

ferrihydrite.  These minerals have a relatively large surface area with an affinity for surface 

complexation (retention) of metals—in particular lead, zinc, cobalt, and oxyanions (Langmuir, 

1997).  This affinity for metal adsorption will limit the dissolved fraction of metals in solution. 

Cobalt has been detected at elevated concentrations in monitor well P-13S (Section 2.2.3.3), 

and the groundwater also contains soluble iron and manganese at elevated concentrations. 

Cobalt concentrations in water tend to be controlled by co-precipitation into, or adsorption onto, 

iron and manganese hydroxide or oxide minerals (Hem 1985; Clark 2016).  Because these 

hydroxide and oxide minerals are soluble in groundwater at P-13S, cobalt is expected to be 

dissolved into solution with the iron and manganese minerals.  As iron and manganese are 

removed from solution by precipitation reactions, cobalt will also be attenuated.  

At monitor well P-13S, zinc and cadmium concentrations have been decreasing since 

reclamation (Appendix B).  Zinc and cadmium have similar chemical characteristics, and 

originate in pyrite and sphalerite minerals.  The concentrations of these metals in solution will be 

controlled by adsorption reactions with iron minerals and the solubility of zinc or cadmium 
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carbonate minerals (Hem, 1985).  The concentrations of dissolved iron and carbonate species 

(alkalinity) appear to be great enough to control solubility of zinc and cadmium at the western 

edge of the reclaimed waste rock pile. 

Fluoride concentrations are expected to be controlled by the solubility of the mineral fluorite 

(CaF2), and fluoride concentrations range from 1.3 to 1.7 mg/L in monitor well P-13S 

(Section 2.2.3.4).  This solubility control requires sufficient calcium to be in solution for 

equilibrium conditions to develop; since 2009, calcium concentration has ranged from 179 to 

317 mg/L at well P-13S.  The presence of dissolved sulfate at well P-13S may interfere with the 

precipitation of fluorite due to the common ion effect.  Both fluorite and gypsum (CaSO4-2H2O) 

require calcium in order to form in solution.  Based on the solubility products for gypsum and 

fluoride, dissolved fluoride concentration in the presence of gypsum are predicted to be 

approximately 1.4 mg/L (Appelo and Postma, 2005) and sulfate concentrations are predicted to 

be approximately 450 mg/L (Appelo and Postma, 2005).  These predicted concentrations are in 

good agreement with the observed concentrations in well P-13S for November 2015 of 1.3 and 

413 mg/L for fluoride and sulfate, respectively.  
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5. Proposed Alternative Abatement Standards

The proposed alternative abatements standards, including constituent trends observed at the 

site monitor wells, are presented in Section 5.1.  The lack of effects on adjacent water users is 

discussed in Section 5.2, and the lack of need for additional abatement actions is provided in 

Section 5.3.      

5.1 Proposed Alternative Abatement Standards 

This section presents the requested alternative abatement standards for which CAMC is 

petitioning the NMWQCC for approval.  Figures 9 through 16 provide time-series plots for the 

eight constituents for which alternative abatement standards are requested for wells that are 

currently monitored at the PMOU site.  The figures show the 20.6.2.3103 NMAC groundwater 

standard and the proposed alternative abatement standard for each constituent.  Figure 2 

shows the proposed area for the alternative abatement standards.  The following alternative 

abatement standards are proposed in accordance with Subsection E of 20.6.2.4103 NMAC: 

• Barium:  4 mg/L (3 mg/L higher than the NMWQCC standard of 1 mg/L) in the regional

aquifer

• Cadmium:  0.10 mg/L (0.09 mg/L higher than the NMWQCC standard of 0.01 mg/L) in

the shallow aquifer

• Cobalt:  0.10 mg/L (0.05 mg/L higher than the NMWQCC standard of 0.05 mg/L) in the

shallow aquifer

• Fluoride: 2 mg/L (0.4 mg/L higher than the NMWQCC standard of 1.6 mg/L) in the

shallow and regional aquifers

• Iron:  40 mg/L (39 mg/L higher than the NMWQCC standard of 1 mg/L) in the shallow

and regional aquifers

• Manganese:  8 mg/L (7.8 mg/L higher than the NMWQCC standard of 0.2 mg/L) in the

shallow and regional aquifers
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• TDS:  1,700 mg/L (700 mg/L higher than the NMWQCC standard of 1,000 mg/L) in the

shallow aquifer

• Zinc:  40 mg/L (30 mg/L higher than the NMWQCC standard of 10 mg/L) in the shallow

aquifer

Many of the observed constituent concentrations in groundwater requested for alternative 

abatement standards (e.g., iron, manganese, and barium) exhibit relatively consistent 

concentrations through time, including (where available) pre-reclamation values.  This result is 

consistent with the rock pile draindown analysis provided in the PMOU RI (Stoller, 1996).  The 

analysis presented in the PMOU RI identified the waste rock pile as a double porosity medium, 

consisting of both macropores (large pores) formed by cobbles and rock fragments, and small-

diameter pores formed by fine-grained material interspersed in the pile.  Drainage of water from 

the macropores was estimated to occur rapidly, within about a week.  Drainage from the fine-

grained materials was expected to have a much higher residence time—on the order of 

70 years.  Consequently, elevated constituent concentrations in groundwater can be expected 

to last for decades in some cases.  Furthermore, based on the geochemical overview presented 

in Section 4.4 and the groundwater chemistry observed at the site since reclamation, the 

constituents with requested alternative abatement standards are not likely to increase over time, 

but are expected to decrease and/or stabilize due to chemical reactions in the shallow 

groundwater and sediments. 

It is also worth noting that some of the elevated constituent concentrations (e.g., barium, 

fluoride, and manganese) may be attributable to elevated background concentrations of native 

groundwater within the ore body, as opposed to groundwater that has been impacted by 

seepage of meteoric water that infiltrated through the waste rock pile.  However, sufficient 

information is not available to make this determination, so alternative standards based on 

elevated background concentrations are not being pursued at PMOU.           

To support this petition for alternative abatement standards, a statistical evaluation was 

conducted to quantitatively determine observed trends in constituent concentrations through 

time (Appendix D).  The trend evaluation was conducted using the Mann-Kendall test (GSI, 

2012).  Results of the Mann-Kendall test indicate no trend for barium at well P-7, for iron at well 
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P-7S, and for manganese at wells P-7 and P-7S.  Stable trends are indicated for fluoride at well 

P-7, for cobalt and TDS at well P-13S, and for manganese at wells P-13 and P-13S.  

Decreasing trends are indicated for cadmium and zinc at well P-13S.  Probable decreasing 

trends are indicated for fluoride at well P-13S.  For iron, an increasing trend was indicated at 

wells P-7, P-13, and P-13S.  The identified increasing trends for iron (Figure 13) are small and 

within historical concentration fluctuations; iron concentrations are expected to remain below the 

requested alternative abatement standard of 40 mg/L.      

All constituents for which alternative abatement standards are requested will continue to be 

monitored under the long-term operation and maintenance plan.  The long-term operation and 

maintenance plan developed by CAMC is currently under review and will be finalized upon 

approval by NMED.  

5.2 Effects of Granting the Proposed Alternative Abatement Standards on 
Adjacent Groundwater and Surface Water Users 

There will be no adverse effects of granting the proposed alternative abatement standards on 

adjacent users of groundwater or surface water.  The closest wells of other ownership used for 

water supply are illustrated in Figure 3.  Table 1 provides available information from NMOSE for 

nearby private wells and the distances from the wells to the proposed alternative abatement 

standard area.  Three of the seven wells for which well depth is available are shallow (18 feet or 

less) and obtain water from saturated alluvial sediments adjacent to the Pecos River.  Four of 

the wells are deeper (97 to 125 feet) and obtain water from bedrock units that underlie the 

alluvium.  None of these wells have been impacted by site groundwater that exceeds 

20.6.2.3103 NMAC standards, and they will not be impacted in the future because groundwater 

in the shallow and regional aquifers does not flow toward these wells (Figures 6 and 7).      

Likewise, there will be no impacts to groundwater users downstream (south) of the site.  The 

pathway for impacted groundwater to move south would be the Pecos River, as the 

groundwater system discharges to the river (Figures 6 through 8).  The Pecos River has not 

exceeded any 20.6.2.3103 NMAC water quality standards or surface water quality standards at 

the Pecos River downstream (PD) sampling location (Figure 5) post-reclamation.   
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Water quality in the Pecos River is protected in part by natural processes that occur in the 

wetlands area between the P-13 wells and the river (Figure 6).  Wetlands have long been 

recognized as an effective means to improve water quality by retaining metals (e.g., Mays and 

Edwards, 2001; Yeh, 2008).  The wetlands area is sustained in part by upwelling groundwater 

that is likely under reducing (low oxygen) conditions, as evidenced by the difference in sulfate 

concentrations at deep well P-13 (sulfate concentrations typically near the detection limit) and 

shallow well P-13S (sulfate concentrations around 400 mg/L).  Iron and manganese present in 

the regional groundwater reach the ground surface, and through geochemical and microbial 

oxidation form iron oxides and manganese oxides.  These precipitates have excellent metal 

sorption capabilities to retain other elevated metals present in PMOU groundwater (i.e., 

cadmium, cobalt, and zinc).  Stoller (1996, p. 5-41) also notes that “. . . normal conditions in 

Willow Creek and the wetland favor precipitation or adsorption of most metals of concern.” 

Section 4 provides a more detailed description of geochemical controls on metal concentrations 

in groundwater at PMOU. 

5.3 Additional Abatement Actions are Unwarranted 

Additional abatement investigations or measures are unwarranted because it is technically 

infeasible to enhance (speed up) the drainage of impacted water that exists within the finer-

grained sediments in the reclaimed waste rock pile.  Likewise, there is no technically feasible 

way to significantly reduce the infiltration of precipitation into the waste rock pile beyond the 

reduction that has already been achieved.       

The only remaining actions that could potentially be pursued would be implementation of some 

type of groundwater extraction system in the vicinity of monitor wells that exceed 

20.6.2.3103 NMAC standards, with subsequent treatment of the extracted water.  Such an 

approach is likely infeasible due to the low permeability of the bedrock at the PMOU; it would be 

extremely difficult to extract the small volume of impacted groundwater that occurs along the 

western edge of the reclaimed waste rock pile.  In addition, construction of such a system would 

be disruptive to the existing reclamation and in some locations the wetland that occurs between 

NM 63 and the Pecos River.  The costs of additional actions at the site, both in terms of dollars 



P:\_ES06-038\AAS Rpt.4-18\PMOU AAS_412.docx 34 

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

and negative environmental effects on reclamation already completed, far outweigh the limited 

benefit that might be achieved.       
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6. Summary

CAMC requests that the NMWQCC approve the alternative abatement standards proposed in 

this petition in accordance with Subsection F of 20.6.2.4103 NMAC.  The site has been 

thoroughly characterized, alternative remedial options were developed and presented to the 

public, and the preferred PMOU alternative was implemented in 2003.  Subsequent 

groundwater and surface water monitoring completed over approximately 12 years has 

demonstrated the effectiveness of site reclamation.    

It is technically infeasible to obtain significant, additional reduction in either seepage volume or 

constituent concentrations in groundwater.  Further site investigations and remedial actions 

would come at substantial cost, would likely lead to no significant improvement relative to 

current conditions, and would be an unwarranted expenditure of funds for CAMC and the State 

of New Mexico, which shares remediation costs with CAMC.  Finally, there are no existing or 

future water sources that will be adversely affected if the NMWQCC approves this request for 

alternative abatement standards. 
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P:\_ES06-038\AAS Rpt.4-18\T01_PrivateWells.docx 

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Table 1.  Private Wells Near PMOU  

Well ID 
Water 
Usage 

Permitted 
Diversion 
(ac-ft/yr) 

Distance from 
Proposed 

AAS Boundary 
(feet) 

Elevation a 
(feet msl) 

Water Level 
Elevation  
(feet msl) 

Depth to 
Water 

(feet bgs) 

Total 
Depth 

(feet bgs) 

Screen 
Interval 

(feet bgs) 
Year 

Drilled 
UP 01100  Domestic 3 3,188 7,819 7,812 7 10 5–8 1984 
UP 01100 POD2 b 3,219 7,824 7,817 6.5 10 6–10 1998
UP 03113  Domestic 3 2,461 7,820 7,809 11 97 57–97 2006 
UP 03535 c Domestic  3 4,453 7,689 7,679 10 105 — 1958
UP 03965  Domestic 3 1,653 7,820 7,813 7 100 60–100 2006 
UP 03975  Domestic 1 1,755 7,815 7,797 18 125 85–125 2006 
UP 04381 Domestic 1 2,766 7,834 7,829 5 18 8–18 2011 
UP 04681 d Multiple 

domestic 
2 1,519 7,816 — — — — 2017

UP 04719 e Domestic  1 1,976 7,809 — — — — — 

Source: NMOSE, 2017 
a Elevation estimated from the USGS National Elevation Dataset (http://ned.usgs.gov). 
b Previously listed as UP 02672. 
c Well located near Tererro. 
d Well log filed in August 2017; online document not yet available. 
e Application filed in April 2017; no well log filed. Well may not exist. 
ac-ft/yr = Acre-feet per year 
msl = Above mean sea level 
bgs = Below ground surface 
— = Unknown 
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Appendix A2 

PMOU Decision Document 









































































































































































































































































































































Appendix B 

PMOU 2016 Compliance 
Monitoring Report 



Daniel B. Stephens & Associates, Inc. 
6020 Academy NE, Suite 100 • Albuquerque, New Mexico 87109 

2016 Compliance Monitoring 
Activities Conducted at 

Pecos Mine Operable Unit 

Prepared for Cyprus Amax Minerals Company 
Phoenix, Arizona 

November 15, 2017 
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Pecos Mine Operable Unit 
2016 Compliance Monitoring Report 

1. Introduction 

On behalf of Cyprus Amax Minerals Corporation (CAMC), Daniel B. Stephens & Associates, Inc. 

(DBS&A) has completed compliance monitoring during 2016 at the Pecos Mine Operable Unit 

(PMOU) near Tererro, New Mexico.  Compliance monitoring locations and analytes are based 

on the Final Compliance Monitoring Plan, Groundwater and Surface Water Quality, Pecos Mine 

Operable Unit (CMP) (DBS&A, 2007) that was approved by the New Mexico Environment 

Department (NMED) on August 29, 2007, as subsequently modified based on NMED’s approval 

of a request for the removal of monitoring sampling locations and constituents (NMED, 2010). 

In 2013, CAMC proposed annual sampling with a reduced constituent list and use of the 

HydraSleeve® sampling methodology at EMOU to more efficiently collect representative 

groundwater quality samples and reduce monitoring costs.  The revised monitoring proposal 

was discussed with the NMED and subsequently documented by ARCADIS (2013).  The 

proposed HydraSleeve® sampling methodology approach was to be followed up by an 

evaluation to assess the comparability between the historical bailing or low-flow sampling 

methodologies, and the new HydraSleeve® methodology was approved by the NMED in 

September 2013 (NMED, 2013a and 2013b).  In order to establish comparability between 

analytical results obtained from the current sampling methods and the proposed Hydrasleeve® 

implementations, CAMC collected samples from each well using the HydraSleeve® sampling 

methodology for two consecutive semiannual sampling events.  The comparison semiannual 

sampling events were conducted during the fourth quarter of 2013 and the second quarter of 

2014. 

A draft evaluation and comparison report with data for five monitor wells at PMOU was provided 

electronically to NMED in October 2014 (DBS&A, 2014).  NMED provided comments on this 

draft report acknowledging that the comparison methodology documented by ARCADIS (2013) 

was followed, but concluded that “NMED does not regard the results obtained to show 

acceptable comparability” (NMED, 2014).  Groundwater samples from PMOU monitor wells 
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were collected using HydraSleeve® sampling methodology during three semiannual sampling 

events (fourth quarter of 2013, second and fourth quarters of 2014).  The HydraSleeve® sample 

results are included in this annual report to show that compliance monitoring was completed, 

but the data are not used for comparison with other sample results. 

In 2015, CAMC petitioned NMED for a further reduction in the sampled analytes and locations 

for groundwater at PMOU (DBS&A, 2015); specifically to remove groundwater sampling 

locations and constituents that (1) do not exceed New Mexico Water Quality Control 

Commission (NMWQCC) standards, or (2) do not have NMWQCC standards.  NMED approved 

this request in 2016 (NMED, 2016).  

Annual monitoring activities were completed in October 2016 using traditional sampling 

methods (i.e., bailing).  Monitoring locations are shown in Figure 1.  The monitoring activities 

included the following: 

• Gauging depth to water and collecting groundwater samples from compliance monitor

wells P-7, P-7S, P-13, and P-13S

• Examining the toe of the waste rock pile for seeps (none were noted)

• Inspecting surface water and seep sites and collecting samples if water was flowing

Section 2 discusses sample collection and water quality sampling results.  Section 3 

summarizes the site hydrogeology and water level monitoring results.  Section 4 summarizes 

the 2016 compliance monitoring. 

2. Water Quality Sampling

Analytical samples were collected from PMOU groundwater monitor wells and surface water 

sites (Table 1).  Samples from the groundwater sites, including quality assurance samples (i.e., 

field duplicate, field blank, and equipment blank), were collected and analyzed during the fourth 

quarter of 2016.  Surface water samples and a field duplicate were also collected during the 

fourth quarter.      
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During 2016, water quality samples were collected in accordance with the DBS&A standard 

operating procedures (SOPs) for water sampling presented in Appendix D of the CMP (DBS&A, 

2007).  Traditional monitor well sampling by bailing began by measuring the depth to water in 

each monitor well with an electronic water level indicator.  These measurements were used to 

calculate the purge volume for each monitor well.  As each monitor well was purged, field 

parameters (pH, temperature, and electrical conductivity [EC]) were measured at regular 

intervals.  Dissolved oxygen (DO) concentration was measured from the first purged water, and 

turbidity was measured after purging when the analytical laboratory sample was collected. 

Surface water samples were collected as grab samples by submerging a 1-liter cubitainer (or 

1-gallon cubitainer for the duplicate sampling location) into flowing water, slowly allowing it to fill, 

and then decanting the sample into the appropriate sample bottle.  Field parameters (DO, pH, 

temperature, EC, and turbidity) of surface water samples were measured in situ whenever 

possible.  

Surface water and groundwater samples to be analyzed for dissolved metals and anions were 

field-filtered using a peristaltic pump and a 0.45-micron inline filter.  ACZ Laboratories, Inc., the 

laboratory providing analytical services, supplied pre-preserved sample bottles as necessary. 

Based on CMP modifications approved by NMED in 2013 and 2016 (NMED, 2013a, 2013b, and 

2016), groundwater and surface water samples collected during 2016 were analyzed for the 

following constituents: 

• Groundwater:  barium (P-7 and P-7S only), cadmium (P-13S only), cobalt (P-13S only),

fluoride (P-7 and P-13S only), iron, manganese, total dissolved solids (TDS) (P-13S

only), and zinc (P-13S only)

• Surface water:  alkalinity, aluminum (ESS only), arsenic, bromide, cadmium, calcium,

chloride, hardness, iron, lead (ESS only), magnesium, manganese, phosphorus (total),

potassium, sodium, sulfate, TDS, and zinc

There was no flow at the ESS sampling location during the fourth quarter monitoring event. 
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2.1 Analytical Results 

Tables 2 through 3b present analytical results for groundwater and surface water samples for 

the annual sampling event performed during 2016, along with established water quality 

standards.  Appendix A provides time-series plots for the PMOU groundwater and surface water 

sampling analytical results collected subsequent to remedy completion.  The majority of the 

constituents regulated by the New Mexico Water Quality Control Commission (NMWQCC) have 

fixed numeric standards.  A horizontal line is plotted on the time-series plots to represent these 

fixed NMWQCC standards.  Four constituents monitored in surface water at PMOU (cadmium, 

lead, manganese, and zinc) have chronic numerical standards that must be calculated for each 

sampling event based on sample hardness.  Hardness-based standards were calculated for the 

surface water samples collected during the fourth quarter of 2016 (Table 3b). 

Where analytes were not detected in a given sample, data points in the time-series plots were 

set at one-half the method detection limit (MDL).  For some currently monitored constituents, 

such as arsenic, bromide, cadmium, cobalt, and zinc, this procedure resulted in data points 

plotting directly on top of one another; therefore, not all data points at one-half the MDL are 

visible in the plots.   

The following monitor locations have been assigned a threshold value based on historical 

concentration data (ARCADIS, 2013):   

• P-7:  Barium concentration equal to or above 4 milligrams per liter (mg/L)

• P-13: Iron and manganese concentrations equal to or above 35 mg/L and 2 mg/L,

respectively

• P-13S:  Cadmium and fluoride concentrations equal to or above 0.1 mg/L and 2.2 mg/L,

respectively

If the concentration of the annual sample is above the threshold value, a second sample is 

required to be collected that year.  Constituent concentrations detected in these wells during 

2016 were all below the listed threshold values (Table 2).   
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The 2016 analytical results for the sample locations at the PMOU site are consistent with 

historical data, with the following exceptions: 

• Fluoride concentration at monitor well P-7:  A decreased fluoride concentration

(0.31 mg/L) was noted at monitor well P-7 during the 2016 annual sampling event.  Post-

reclamation fluoride concentrations have generally ranged between 1.5 and 1.7 mg/L.

• Elevated major ions at WSBDT:  Detected concentrations of calcium, chloride,

magnesium, sodium, potassium, and sulfate showed decreases during the 2016

sampling event compared to the 2015 sampling event, but remain higher than previous

post-reclamation concentrations during 2004 to 2011.

Appendix B provides historical analytical data tables for the PMOU groundwater and surface 

water samples collected subsequent to remedy completion.  Copies of the 2016 annual field 

notes are provided in Appendix C.  Complete 2016 laboratory analytical reports are provided in 

Appendix D. 

2.2 Quality Assurance 

Quality assurance samples consisted of a field duplicate for groundwater, a field duplicate for 

surface water, an equipment blank, and a field blank.  Precision is typically evaluated by 

calculating the relative percent difference (RPD) on duplicate samples using the following 

equation: 

( ) 100%
2BA

BA
RPD ×

+

−
=

where A = primary sample concentration 

B = duplicate sample concentration 

The RPD acceptance criterion as set forth in the PMOU sampling and analysis plan (DBS&A, 

2007, Appendix D) is 50 percent or less.  RPD comparisons are not considered appropriate 
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when the measured concentrations approach the MDL.  If the reported concentration of the 

primary and/or duplicate sample is less than 5 times the MDL, the precision of the samples is 

evaluated using the criterion of ±1 times the MDL rather than using the RPD method.  

Table 4 provides the RPD comparisons for the duplicate metal concentration analytical results in 

2016.  All of the results from the RPD analysis for the 2016 samples were below the 50 percent 

or less acceptance criterion, and indicate that quality assurance was maintained this quarter.  

3. Water Level Monitoring  

This section provides a brief summary of site hydrology and an evaluation of PMOU water 

levels.  In the CMP approval letter, NMED indicated that a potentiometric surface map is 

required as part of the annual monitoring report for PMOU (NMED, 2007).   

3.1 Site Hydrogeology  

Two aquifer units have been identified at the Pecos Mine site: (1) a local alluvial/colluvial aquifer 

that occurs along the Pecos River and Willow Creek at depths of less than 20 feet below ground 

surface (bgs) (shallow aquifer), and (2) an underlying regional aquifer that occurs in multiple 

bedrock units beneath the entire site (regional aquifer).  Groundwater monitor wells are located 

both upgradient and downgradient of the mine site and reclaimed waste rock pile (Figure 1), in 

both the shallow and regional groundwater systems.  At monitor well locations where the 

shallow aquifer was identified during drilling, the monitor wells are paired, with an “S” 

designation used for the shallow well (e.g., P-7S) and no “S” designation for the deeper regional 

wells (e.g., P-7). 

Shallow groundwater in the alluvial/colluvial aquifer was initially characterized in the remedial 

investigation (RI) (Stoller, 1996) using six wells.  Of these initial wells, only P-3S and P-7S 

remain.  Well P-13S was installed in 2005 to monitor the alluvial/colluvial aquifer at a depth of 

approximately 10 feet bgs.  Groundwater flow in the alluvial/colluvial aquifer generally mimics 

the flow directions of Willow Creek and the Pecos River.     
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Regional groundwater in the bedrock aquifer was also initially characterized in the RI using six 

wells.  Of these initial wells, P-3, P-4, and P-7 remain; P-3 and P-4 are upgradient of the waste 

rock pile.  Two additional wells, P-13 and P-14, were installed in 2005.  P-4 was previously 

monitored for water levels only because a bend in the casing precluded sampling the well. 

Monitor well P-1 was placed in the center of the historical mine’s Main Shaft and was previously 

monitored for water levels only; it was not sampled for water quality because a sample from the 

disturbed formation would not be representative of aquifer conditions.  In late 2009 or early 

2010, the mine shaft appears to have caved in around 80 feet bgs, above the potentiometric 

surface of the regional aquifer.  Although several lithologic units comprise the regional aquifer, 

they are all hydrologically connected and are considered to be a single hydrologic unit. 

Groundwater in the regional aquifer generally flows from east to west beneath the site.   

3.2 Monitoring Results 

Table 5 summarizes well construction data for all of the existing monitor wells at PMOU.  

Table 6 provides groundwater elevation data measured since November 2009.  Separate 

potentiometric surface maps for shallow and regional groundwater have been prepared for the 

October 2016 monitoring event (Figures 2 and 3).  Time-series plots depicting groundwater 

elevations over time in the existing wells for the shallow and regional groundwater aquifers are 

provided in Appendix E.   

Figure 2 presents the potentiometric surface for the alluvial aquifer in October 2016.  The 

alluvial aquifer is currently monitored from near the confluence of Willow Creek with the Pecos 

River (P-7S) to between the waste rock pile and the Pecos River, on the west side of the waste 

rock pile and State Highway 63 (P-13S).  Since 2005, water levels within the alluvial aquifer 

have varied by 1 to 2 feet (Appendix E).  Between November 2015 and October 2016, water 

levels in the alluvial wells decreased slightly (by less than 1 foot).  

Figure 3 presents the potentiometric surface for the regional aquifer in October 2016.  The most 

northern well monitored in the regional aquifer (P-7) is near the confluence of Willow Creek with 

the Pecos River, while the most southern well (P-13) is located on the west side of the waste 

rock pile near State Highway 63.  The groundwater flow direction in the regional aquifer is 
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generally to the southwest.  Since 2005, water levels in the regional aquifer wells have varied by 

3 to 8 feet (Appendix E).  Between November 2015 and October 2016, water levels in the 

regional wells decreased slightly (by less than 1 foot).  

A review of the water level data for PMOU indicates that hydrologic conditions at the site are 

fairly static.  Hydrographs prepared for the two aquifers reveal that some slight seasonal 

fluctuations in water levels occur; however, no large-scale trends, such as consistently rising or 

falling water levels, are discernable (Appendix E). 

4. Summary

DBS&A completed PMOU compliance monitoring during October 2016 for the monitoring 

locations and analytes required by the CMP (DBS&A, 2007; NMED, 2010, 2013a, 2013b, and 

2016).  For the majority of analytes, the 2016 analytical results for groundwater and surface 

samples collected at the PMOU site are consistent with historical data (Appendix A), although 

elevated concentrations of major ions (calcium, chloride, magnesium, sodium, and sulfate) were 

noted at the WSBDT sampling location during the annual sampling event (Section 2.1).  Based 

on the annual groundwater monitoring results, water levels are relatively stable, with only a 

slight decrease in water levels observed during 2016 (Appendix E).  
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Table 1.  Summary of 2016 Quarterly Samples 
Pecos Mine Operable Unit 

 Number of Samples 
Quarter Groundwater a Surface Water a QA/QC b 

Fourth 4 3 4 
 

a Springs and seeps are monitored as surface water, with results compared to surface water standards. 
b Quality assurance/quality control (QA/QC) samples include a blind duplicate for groundwater and surface 

water, a field blank, and an equipment blank. 



Table 2.  Groundwater Analytical Results 
Pecos Mine Operable Unit, Fourth Quarter 2016 
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Concentration a (mg/L) 

Analyte 
NMWQCC 
Standard P-7 P-7S P-13 P-13S

Barium 1.0 3.400 0.858 — —
Cadmium 0.01 — — — 0.0148 
Cobalt 0.05 — — — 0.05 
Fluoride 1.6 0.31 — — 1.63 
Iron 1.0 4.18 14.60 31.80 11.60
Manganese 0.2 1.00 2.200 1.680 4.540
Total dissolved solids 1,000 — — — 1,050 
Zinc 10 — — — 12.30 

Bold indicates that value equals or exceeds standard. 
a Metal analyte concentrations are dissolved unless otherwise noted. 
mg/L = Milligrams per liter 
NMWQCC = New Mexico Water Quality Control Commission 

— = Not analyzed (no longer required) 



Table 3a.  Surface Water Analytical Results 
Pecos Mine Operable Unit, Fourth Quarter 2016 

P:\_ES06-038\16-AnnlRpt.N-17\Tables\T03a_PMOU-SW_4Q.doc

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Concentration a (mg/L) 

Analyte 
NMWQCC 
Standard PU PD ESS WSBDT 

Alkalinity NA 78.8 81.2 No flow 338
Aluminum 5 — —  —
Arsenic 0.009 <0.0002 <0.0002  <0.0002
Bromide NA <0.05 <0.05  <0.5
Cadmium See Table 3b b <0.0001 <0.0001 0.0006 
Calcium NA 32.5 33.8  243
Chloride NA 1.15 B 1.17 B 51.9 
Hardness NA 93 97  839
Iron NA <0.02 0.02 B  1.19
Lead See Table 3b b — — —
Magnesium NA 2.9 3.0  56.4
Manganese See Table 3b b <0.005 0.009 B 3.690 
Phosphorus (total) NA <0.02 <0.02 2.1 
Potassium NA 0.7 B 0.7 B 9.9 
Sodium NA 1.8 1.9  40.2
Sulfate NA 13.0 13.2  510
Total dissolved solids NA 110 114 1,330 
Zinc See Table 3b b <0.01 <0.01 4.38 

Bold indicates that value equals or exceeds standard.
a Metal analyte concentrations are dissolved unless otherwise noted. 
b Hardness-based standard 
mg/L = Milligrams per liter 
NMWQCC = New Mexico Water Quality Control Commission 
NA = No applicable standard 
— = Not analyzed  
< = Analyzed for but not detected at the indicated method detection limit (MDL) 
B = Detected at a value between the MDL and the practical quantitation limit (PQL) 
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Table 3b.  Calculated Chronic Hardness-Based Standards 
Pecos Mine Operable Unit, Fourth Quarter 2016 

 NMWQCC Standard a (mg/L) 
Analyte PU PD ESS WSBDT 

Hardness (mg/L) 93 97 — 839 b 

Cadmium 0.0004 0.0004 No flow 0.0012 
Manganese 1.610 1.633  2.618 
Lead NA NA  NA 
Zinc 0.11 0.12  0.43 

 

a New Mexico Water Quality Control Commission (NMWQCC) surface water standards (20.6.4 NMAC), December 1, 
2010. Dissolved metals (cadmium, lead, manganese, and zinc) have hardness-based standards. Chronic standards 
have been calculated for each metal for each site. The formulas used to calculate these standards are listed in 
20.6.4.900 NMAC, paragraph I. 

b Where the measured hardness was greater than 400 milligrams per liter (mg/L), a default value of 400 mg/L was 
used per NMWQCC guidance. 

— = No sample collected 
NA = Not analyzed 
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Table 4.  Comparison of Duplicate Analytical Results for Metals 
Pecos Mine Operable Unit, Fourth Quarter 2016 

Analyte 
Concentration a (mg/L) 

RPD (%) 
Concentration a (mg/L) 

RPD (%) P-13S Duplicate PD Duplicate 

Aluminum — — — — — —
Arsenic — — — <0.0002 <0.0002 0
Cadmium 0.0148 0.0146 1 <0.0001 <0.0001 0
Calcium — — — 33.8 32.8 3
Cobalt 0.05 0.04 B 22 — — —
Iron 11.60 11.60 0 0.02 B 0.03 B 40 
Lead — — — — — —
Magnesium — — — 3.0 2.9 3
Manganese 4.540 4.550 0.2 0.009 B 0.009 B 0 
Potassium — — — 0.7 B 0.7 B 0 
Sodium — — — 1.9 1.8 5
Zinc 12.30 12.30 0 <0.01 <0.01 0

Notes: 1. The RPD comparison method is not recommended if one or both of the results is within 5 times the method detection limit 
(MDL); results should be within ± the MDL (U.S. Environmental Protection Agency. 2004. USEPA Contract Laboratory Program, 
national functional guidelines for inorganic data review, final. OSWER 9240.1-45, EPA 540-R-04-004. October 2004). 

2. The RPD acceptance criterion as set in the Pecos Mine Operable Unit (PMOU) SAP (DBS&A, 2007) is 50% or less.

3. RPD is calculated as follows:   %100
2BA

BA
RPD 






where A = first duplicate concentration (the MDL if the analyte is not detected)
B = second duplicate concentration (the MDL if the analyte is not detected) 

a Metal analyte concentrations are dissolved unless otherwise noted.  
mg/L = Milligrams per liter 
RPD = Relative percent difference 
— = Not analyzed (no longer required) 
< = Analyte was analyzed for but not detected at the indicated MDL 
B = Analyte detected at a value between the MDL and the practical quantitation limit (PQL) 
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Table 5.  Well Construction Summary 
Pecos Mine Operable Unit 

Well Name 

Top of Casing 
Elevation 
(feet msl) 

Total Depth 
(feet bgs) 

Elevation of Screened Interval 
(feet msl) 

Geologic 
Unit of 

Completion Bottom Top 

Wells No Longer Monitored 
P-1 a 7,887.52 275 7,612.52 7,642.52 Mine workings
P-3 7,881.45 125 7,759.45 7,799.45 Bedrock
P-3S 7,882.60 10.6 7,872.60 7,877.60 Alluvium
P-4 7,995.21 305 7,695.21 7,745.21 Bedrock
P-14 7,852.00 101.4 7,747.60 7,767.60 Bedrock
Wells Monitored for Water Level Measurements and Water Quality 
P-7 7,798.78 94 7,703.78 7,753.78 Bedrock
P-7S 7,799.08 15 7,783.08 7,793.08 Alluvium
P-13 7,781.00 30 7,748.00 7,758.00 Bedrock
P-13S 7,781.50 10 7,768.50 7,773.50 Alluvium

a The casing for P-1 has broken off.  
msl = Above mean sea level 
bgs = Below ground surface 
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Table 6.  Groundwater Elevations 
Pecos Mine Operable Unit 

Groundwater Elevation (ft msl)  
Well 

Name 
Nov 
2009 

Feb 
2010 

Apr 
2010 

Aug 
2010 

Oct 
2010 

Mar 
2011 

May 
2011 

Aug 
2011 

Nov 
2011 

Feb 
2012 

May 
2012 

Aug 
2012 

Nov 
2012 

Feb  
2013 

Jun 
2013 

Dec 
2013 

May 
2014 

Dec 
2014 

Nov 
2015 

Oct 
2016 

Alluvial (Shallow) Aquifer
P-3S 7,872.49 7,872.63 7,873.26 7,872.25 7,872.45 7,872.89 7,872.37 7,872.63 7,872.49 7,872.61 7,872.53 Dry Dry 7,873.18 7,872.39 NM NM NM NM NM 
P-7S 7,789.88 7,789.87 7,791.03 7,790.48 7,789.79 7,790.13 7,789.95 7,790.04 7,789.69 7,789.96 7,790.09 7,789.64 7,789.48 7,789.61 7,789.58 7,790.23 7,790.39 7,789.79 7,790.26 7,789.76 
P-13S 7,774.85 7,774.66 7,776.05 7,775.35 7,774.87 7,775.34 7,774.90 7,775.50 7,774.88 7,775.09 7,775.20 7,775.01 7,774.66 7,774.73 7,774.72 7,775.78 7,775.68 7,775.36 7,775.79 7,775.20 
Bedrock (Regional) Aquifer
P-1 7,794.19 Well casing has broken off; water level cannot be monitored. 
P-3 7,863.09 7,862.34 7,863.94 7,864.43 7,863.43 7,862.37 7,861.59 7,862.45 7,862.72 7,860.78 7,862.60 7,862.15 7,862.04 7,862.13 7,861.78 NM NM NM NM NM 
P-4 7,794.63 7,794.06 7,796.34 7,795.76 7,794.46 7,794.28 7,793.98 7,794.01 7,793.41 7,794.08 7,794.71 7,794.00 7,793.81 7,793.38 7,793.77 NM NM NM NM NM 
P-7 7,791.50 7,791.30 7,792.59 7,792.19 7,791.38 7,791.54 7,791.40 7,791.38 7,791.24 7,791.43 7,791.73 7,791.16 7,790.96 7,791.02 7,791.14 7,792.00 7,792.17 7,791.47 7,792.01 7,791.33 
P-13 7,777.07 7,776.70 7,777.40 7,777.53 7,777.12 7,776.94 7,776.66 7,777.13 7,776.76 7,776.78 7,776.91 7,776.88 7,776.64 7,776.42 7,776.54 7,777.51 7,774.09 7,777.05 7,777.65 7,776.98 
P-14 7,757.25 7,757.05 7,757.56 7,758.37 7,758.14 7,757.42 7,757.09 7,756.98 7,756.87 7,756.81 7,756.79 7,756.85 7,756.39 7,756.65 7,756.70 7,757.31 7,757.34 7,756.97 7,758.35 NM 

ft msl = Feet above mean sea level  
NM = Not measured 
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Chemistry 
Time-Series Plots 



Groundwater 



NMWQCC standard = 1.0 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 0.01 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 0.05 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 1.6 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 1.0 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 0.2 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 1,000 mg/L

S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU GW_thru 4Q-16.xlsTDS

Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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NMWQCC standard = 10 mg/L
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Non-detect values plotted as one-half the method detect limit.

Samples collected using hydrasleeve methodology

 during December 2013 through December 2014.
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Surface Water 
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Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for alkalinity.
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NMWQCC standard = 5 mg/L

S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Aluminum Non-detect values plotted as one-half the method detection limit.
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NMWQCC standard = 0.009 mg/L

S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Arsenic Non-detect values plotted as one-half the method detection limit.
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Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for bromide.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Cadmium

Non-detect values plotted as one-half the method detection limit.
NMWQCC standard for cadmium calculated using sample

hardness measured at each location for each quarter.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Calcium

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for calcium.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Chloride

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for chloride.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Hardness There is no NMWQCC standard for hardness.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Iron

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for iron.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Lead

Non-detect values plotted as one-half the method detection limit.
NMWQCC standard for lead calculated using sample 
hardness measured at each location for each quarter.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Magnesium

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for magnesium.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Manganese

Non-detect values plotted as one-half the method detection limit.
NMWQCC standard for manganses calculated using sample

hardness measured at each location for each quarter.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Phosphorus

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for phosphorus.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Potassium

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for potassium.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Sodium

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for sodium.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Sulfate

Non-detect values plotted as one-half the method detection limit.
There is no NMWQCC standard for sulfate.
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S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls TDS There is no NMWQCC standard for total dissolved solids.

 10

 100

 1,000

 10,000

Jan-2004 Jan-2006 Jan-2008 Jan-2010 Jan-2012 Jan-2014 Jan-2016

TD
S 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Total Dissolved Solids in Surface Water and Seeps
Pecos Mine Operable Unit

Post-Reclamation

PU WCU ESS

PD WCD WSBDT



S:\Projects\ES06.0038_PMOU\Database\2016 Time-series plots\PMOU SW_thru 4Q-16.xls Zinc

Non-detect values plotted as one-half the method detection limit.
NMWQCC standard for zinc calculated using sample

hardness measured at each location for each quarter.
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Appendix B 

Historical 
Analytical Results 



Groundwater 



Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis FAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for groundwater (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Se-dis SO4 TDS Zn-dis

P-03 3/22/2005 <0.0001186 <0.010.046 <0.01 <0.0005 0.201.40.0007 <0.0002<0.005 1.0<0.1 66.4 0.016 6.9 <0.01 <0.0001 <0.04 50 270 <0.01

P-03 6/10/2005 0.0002193 <0.010.041 <0.01 0.0050 0.181.50.0007<0.005 1.2<0.1 63.4 0.014 7.8 <0.01 0.0003 <0.04 70 260 <0.01

P-03 8/19/2005 <0.0001192 <0.010.043 <0.01 <0.0005 0.211.40.0008<0.01 1.00.4 60.7 0.013 7.2 <0.01 0.0004 <0.001 40 270 <0.01

P-03 11/11/2005 0.0018 1171 <0.010.040 <0.01 <0.01 0.180.03 1.5<0.03 0.0006 <0.0002<0.00005 1.1<0.1 62.2 0.014 <0.01 7.1 <0.01 0.38 0.0001 <0.0001 20 260 0.02

P-03 3/15/2006 0.0001 2204 <0.010.041 <0.01 <0.01 0.240.01 1.40.06 0.0007<0.00005 1.0<0.1 60.8 0.013 <0.01 7.1 <0.01 <0.02 0.0003 <0.0001 40 250 0.01

P-03 5/11/2006 <0.0001 2198 <0.010.044 <0.01 <0.01 0.200.02 1.4<0.03 0.0006 <0.0002<0.00005 1.1<0.1 65.3 0.011 <0.01 7.5 <0.01 <0.02 0.0003 <0.0001 40 260 <0.01

P-03 8/10/2006 <0.0001 1198 <0.010.042 <0.01 <0.01 0.040.01 1.4<0.03 <0.0005 <0.0002<0.00005 1.2<0.1 63.7 0.014 <0.01 7.1 <0.01 <0.02 <0.01 0.0001 <0.0001 40 260 0.03

P-03 11/1/2006 0.0006 2214 <0.010.043 <0.01 <0.01 0.110.02 1.4<0.03 <0.0005 <0.0002<0.00005 1.1<0.1 64.6 0.015 <0.01 7.2 <0.01 <0.02 <0.01 <0.0001 <0.0001 40 260 <0.01

P-03 2/8/2007 <0.0001 1194 <0.010.046 <0.01 <0.01 0.070.02 1.4<0.03 0.0008 <0.0002<0.00005 1.1<0.1 66.2 0.015 0.02 7.6 <0.01 0.03 0.01 0.0074 0.0015 40 250 <0.01

P-03 5/2/2007 <0.0001 1196 <0.010.046 <0.01 <0.01 0.220.02 1.2<0.03 0.0007 <0.0002<0.00005 1.3<0.1 67.3 0.013 <0.01 7.2 <0.01 <0.02 <0.01 <0.0001 <0.0001 40 260 <0.01

P-03 7/18/2007 <0.0001 1201 <0.010.041 <0.01 <0.0005 0.200.02 1.3<0.03 0.0008 0.0004<0.00005 0.9 16.6<0.1 64.3 0.006 <0.01 7.3 <0.01 0.09 0.02 <0.0001 <0.0001 40 220 <0.01

P-03 10/9/2007 <0.0001 <1199 <0.010.041 <0.01 0.0007 0.210.02 1.4<0.03 0.0007 <0.0002<0.00005 1.2 16.5<0.1 63.4 0.012 <0.01 7.2 <0.01 <0.02 <0.01 <0.0001 <0.0001 40 270 <0.01

P-03 1/30/2008 <0.0001 2197 <0.010.051 <0.01 0.0005 0.160.02 1.4<0.03 0.0008 <0.0002<0.00005 1.0 17.1<0.1 65.9 0.013 <0.01 7.4 <0.01 <0.02 <0.01 <0.0001 <0.0001 30 260 <0.01

P-03 4/23/2008 <0.0001 1192 <0.010.041 <0.01 <0.0005 0.080.01 1.3<0.03 0.0010 <0.0002<0.0001 0.8 17.3<0.2 67.0 <0.005 <0.01 7.1 <0.01 <0.02 <0.01 0.0001 <0.0001 38 260 <0.01

P-03 7/23/2008 <0.0001 2193 <0.010.045 <0.01 <0.0005 0.090.02 1.4<0.03 0.0006 <0.0002<0.00005 1.1 17.0<0.1 65.4 0.015 <0.01 7.3 <0.01 0.04 0.01 <0.0001 <0.0001 35 270 <0.01

P-03 10/22/2008 <0.0001 1190 <0.010.045 <0.01 <0.0005 0.230.02 1.4<0.03 0.0006 <0.0002<0.00005 1.1 17.0<0.1 66.2 0.015 0.01 7.4 <0.01 <0.02 <0.01 <0.0001 <0.0001 37 250 <0.01

P-03 1/28/2009 <0.0001 2192 <0.010.043 <0.01 <0.0005 0.170.02 1.9<0.03 0.0006 <0.0002<0.00005 1.1 16.9<0.1 64.8 0.014 <0.01 7.3 0.01 <0.02 <0.01 0.0005 <0.0001 35 260 <0.01

P-03 5/6/2009 <0.0001 1191 <0.010.043 <0.01 <0.0005 0.150.02 1.2<0.03 0.0008 <0.0002<0.00005 1.1 15.9<0.01 63.5 <0.005 <0.01 7.3 <0.01 <0.02 0.02 <0.0001 <0.0001 35 260 <0.01

P-03 7/15/2009 <0.0001 <1200 <0.010.041 <0.01 0.0013 0.180.02 1.2<0.03 0.0008 <0.0002<0.00005 1.0 17.0<0.01 65.5 0.013 <0.01 7.2 <0.01 <0.02 <0.01 <0.0001 <0.0001 39 270 0.01

P-03 11/4/2009 <0.0001 1194 <0.010.038 <0.01 <0.0005 0.200.01 1.3<0.03 0.0008 <0.0002<0.00005 0.8 16.4<0.01 63.4 0.009 <0.01 6.9 <0.01 <0.02 <0.01 <0.0001 <0.0001 37 260 <0.01

P-03 2/3/2010 <0.0001 <1199 <0.010.041 <0.01 0.0005 0.23<0.02 1.2<0.06 <0.0005 <0.0002<0.00005 1.1 17.4<0.01 66.7 0.010 <0.01 6.9 <0.01 <0.02 <0.01 0.0001 <0.0001 34 260 <0.01

P-03 4/28/2010 <0.0001 1200 <0.010.040 <0.01 <0.0005 0.180.02 1.3<0.03 <0.0005 <0.0002<0.00005 1.2 16.4<0.01 63.9 0.010 <0.01 7.1 0.02 <0.02 0.01 0.0001 <0.0001 40 260 <0.01

P-03 8/11/2010 <0.0001 <1196 <0.010.045 <0.01 <0.0005 0.14<0.01 1.3<0.03 0.0009 <0.0002<0.00005 0.7 16.3<0.01 64.1 0.006 <0.01 7.2 <0.01 0.42 <0.01 <0.0001 <0.0001 36 260 <0.01

P-03 10/20/2010 <0.0001 <1193 <0.010.039 <0.01 <0.0005 0.200.01 1.3<0.03 0.0005 <0.0002<0.00005 1.0 16.5<0.01 65.7 0.014 <0.01 7.0 <0.01 <0.02 <0.01 0.0002 <0.0001 38 240 <0.01

P-03 3/2/2011 <0.0001 1186 <0.010.040 <0.01 <0.0005 0.190.01 1.3<0.03 0.0005 <0.0002<0.00005 1.4 17.0<0.01 67.1 0.012 <0.01 7.8 <0.01 <0.02 <0.01 <0.0001 <0.0001 36 260 <0.01

P-03S 3/22/2005 0.0040164 <0.010.055 <0.01 0.0009 <0.01<0.1<0.0005 <0.0002<0.005 1.0<0.1 105 <0.005 2.1 <0.01 <0.0001 <0.04 100 330 0.01

P-03S 6/10/2005 0.0018175 <0.010.043 <0.01 0.0009 <0.010.1<0.0005<0.005 0.9<0.1 78.6 <0.005 2.0 <0.01 0.0003 <0.04 40 260 <0.01

P-03S 8/19/2005 0.0004188 <0.010.044 <0.01 0.0008 <0.020.1<0.0005 <0.0002<0.01 1.0<0.1 73.3 <0.005 1.7 <0.01 0.0004 <0.001 30 230 <0.01

P-03S 11/11/2005 0.0004 1188 <0.010.042 <0.01 <0.01 <0.020.01 <0.1<0.03 <0.0001 <0.0002<0.00005 1.1<0.1 77.4 0.007 <0.01 1.5 <0.01 0.13 <0.0001 0.0002 30 240 <0.01

P-03S 3/15/2006 0.0001 2171 <0.010.034 <0.01 <0.01 <0.02<0.01 <0.1<0.03 <0.0005<0.00005 0.7<0.1 66.0 <0.005 <0.01 1.4 <0.01 <0.02 <0.0001 0.0007 10 200 <0.01

P-03S 5/11/2006 0.0001 2164 <0.010.039 <0.01 <0.01 0.03<0.01 <0.10.05 <0.0005 <0.0002<0.00005 1.0<0.1 72.1 <0.005 <0.01 1.6 <0.01 <0.02 0.0004 0.0006 30 210 <0.01

P-03S 8/10/2006 0.0017 1206 <0.010.054 <0.01 <0.01 <0.020.01 0.2<0.03 <0.0005 <0.0002<0.00005 1.4<0.1 89.5 0.006 <0.01 2.0 <0.01 <0.02 0.45 0.0001 <0.0001 50 310 <0.01

P-03S 11/1/2006 0.0002 2201 <0.010.047 <0.01 <0.01 0.050.01 <0.10.06 <0.0005 <0.0002<0.00005 1.0<0.1 81.6 0.008 <0.01 1.8 <0.01 0.04 0.69 0.0002 0.0002 30 240 <0.01

P-03S 2/8/2007 0.0002 1166 <0.010.039 <0.01 <0.01 <0.020.01 0.1<0.03 <0.0005 <0.0002<0.00005 0.8<0.1 71.6 0.010 <0.01 1.6 <0.01 0.05 0.21 0.0002 0.0005 20 200 <0.01

P-03S 5/2/2007 0.0003 1174 <0.010.047 <0.01 <0.01 <0.02<0.01 <0.10.04 <0.0005 0.0002<0.00005 1.4<0.1 88.1 <0.005 <0.01 1.9 <0.01 <0.02 0.14 <0.0001 <0.0001 50 260 <0.01

P-03S 7/18/2007

P-03S 10/9/2007 0.0003 <1190 <0.010.043 <0.01 0.0009 <0.020.01 0.10.06 <0.0005 <0.0002<0.00005 1.2 4.4<0.1 76.1 0.013 <0.01 1.6 <0.01 0.12 0.1 <0.0001 0.0002 20 240 0.02

P-03S 1/30/2008 0.0002 2163 <0.010.045 <0.01 <0.0005 <0.020.01 <0.10.05 <0.0005 <0.0002<0.00005 0.8 4.3<0.1 72.6 0.006 <0.01 1.3 <0.01 0.04 0.16 <0.0001 0.0006 20 210 <0.01

P-03S 4/23/2008 0.0002 1170 <0.010.042 <0.01 0.0010 <0.02<0.01 <0.10.07 <0.0005 <0.0002<0.00005 0.8 5.1<0.1 87.6 <0.005 <0.01 1.9 <0.01 0.12 0.22 0.0002 0.0001 56 270 <0.01

P-03S 7/23/2008 0.0002 2181 <0.010.045 <0.01 0.0006 <0.020.01 0.1<0.03 <0.0005 <0.0002<0.00005 0.9 4.4<0.1 77.3 0.008 <0.01 1.6 <0.01 0.02 0.22 <0.0001 0.0002 21 230 0.05

P-03S 10/22/2008 0.0003 1173 <0.010.044 <0.01 0.0006 <0.02<0.01 0.20.05 <0.0005 0.0003<0.00005 1.0 4.6<0.1 80.0 0.009 <0.01 1.6 <0.01 <0.02 0.10 <0.0001 0.0002 27 230 <0.01

P-03S 1/28/2009 0.0002 2168 <0.010.036 <0.01 0.0013 0.04<0.01 0.10.04 <0.0005 <0.0002<0.00005 0.7 4.3<0.1 72.5 0.006 <0.01 1.3 <0.01 0.06 0.14 0.0002 0.0004 30 210 <0.01

P-03S 5/6/2009 0.0005 1198 <0.010.048 <0.01 0.0012 0.10<0.01 0.10.07 <0.0005 <0.0002<0.00005 0.9 5.1<0.01 88.0 <0.005 <0.01 1.8 <0.01 0.03 0.26 0.0005 0.0006 52 280 <0.01

P-03S 7/15/2009 0.0002 <1185 <0.010.042 <0.01 0.0011 <0.020.01 0.1<0.03 <0.0005 <0.0002<0.00005 1.3 4.5<0.01 77.5 <0.005 <0.01 1.9 <0.01 0.03 0.20 <0.0001 0.0002 35 230 <0.01

P-03S 11/4/2009 0.0004 1178 <0.010.038 <0.01 0.0014 0.10<0.01 0.10.07 <0.0005 <0.0002<0.00005 0.7 4.6<0.01 80.6 0.005 <0.01 1.5 <0.01 <0.02 0.33 0.0006 0.0004 38 260 <0.01

P-03S 2/3/2010 0.0004 1168 <0.010.034 <0.01 0.0011 0.07<0.01 0.10.08 <0.0005 <0.0002<0.00005 1.0 4.2<0.01 73.6 <0.005 <0.01 1.4 <0.01 0.05 0.23 0.0004 0.0006 27 220 <0.01

P-03S 4/28/2010 0.0007 1180 <0.010.044 <0.01 0.0047 0.060.01 <0.1<0.03 <0.0005 <0.0002<0.00005 1.1 5.5<0.01 93.6 <0.005 <0.01 2.7 0.01 0.08 0.09 0.0002 0.0008 60 300 <0.01

P-03S 8/11/2010 0.0009 <1190 <0.010.051 <0.01 <0.0005 <0.02<0.01 0.2<0.03 <0.0005 <0.0002<0.00005 0.8 4.6<0.01 82.5 <0.005 <0.01 1.6 <0.01 <0.02 0.16 0.0002 <0.0001 32 240 <0.01

P-03S 10/20/2010 0.0011 <1175 <0.010.037 <0.01 0.0005 <0.020.01 <0.1<0.03 <0.0005 <0.0002<0.00005 0.9 3.9<0.01 72.7 0.007 <0.01 1.4 <0.01 0.02 0.12 0.0002 0.0002 20 190 <0.01

P-03S 3/2/2011 0.0003 1155 <0.010.036 <0.01 0.0009 0.09<0.01 0.10.09 <0.0005 <0.0002<0.00005 1.0 4.0<0.01 68.4 0.126 <0.01 1.6 0.02 0.05 0.19 0.0004 0.0006 22 200 <0.01

P-07 6/30/2004 <0.0001 5379 <0.0005 2.06<0.0005 2.1 18.1111 0.894 9.8 0.0002 10 380 <0.01

P-07 9/23/2004 <0.0001 3395 <0.0005 1.88<0.0005 1.9 18.0110 0.890 9.4 <0.0001 <10 380 <0.01

P-07 3/21/2005 <0.0001337 <0.013.310 <0.01 <0.0005 2.651.5<0.0005 <0.0002<0.005 1.9<0.1 114 0.895 9.5 <0.01 <0.0001 <0.04 <10 380 0.01

P-07 6/10/2005 <0.0001363 <0.013.150 <0.01 0.0007 3.181.8<0.0005<0.005 2.0<0.1 111 0.858 9.4 <0.01 0.0003 <0.04 <10 380 0.01

Page 1 of 5  Blank records were not analyzed.  Samples collected using hydrasleeve methodology during December 2013 through December 2014.Notes:



Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis FAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for groundwater (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Se-dis SO4 TDS Zn-dis

P-07 8/19/2005 0.0027369 <0.012.620 <0.01 0.0019 4.831.50.0010<0.01 2.02700 108 1.040 9.7 <0.01 0.0031 <0.001 <10 820 0.21

P-07 11/11/2005 <0.0001 2361 <0.012.990 <0.01 <0.01 2.990.02 1.7<0.03 0.0002 <0.0002<0.00005 1.9<0.1 111 0.857 <0.01 9.2 <0.01 <0.02 <0.0001 <0.0001 <10 370 <0.01

P-07 3/14/2006 <0.0001 3382 <0.013.180 <0.01 <0.01 3.320.02 1.7<0.03 <0.0005<0.00005 1.9<0.1 110 0.893 <0.01 9.7 <0.01 0.06 <0.0001 0.0003 <10 400 <0.01

P-07 5/11/2006 <0.0001 3392 <0.013.420 <0.01 <0.01 3.290.02 1.6<0.03 <0.0005 <0.0002<0.00005 2.0<0.1 113 0.864 <0.01 9.7 <0.01 <0.02 0.0002 <0.0001 <10 380 <0.01

P-07 8/11/2006 <0.0001 4371 <0.013.260 <0.01 <0.01 3.430.02 1.6<0.03 <0.0005 <0.0002<0.00005 2.1<0.1 115 0.916 <0.01 9.9 <0.01 0.02 <0.01 0.0001 <0.0001 <10 1980 <0.01

P-07 11/1/2006 <0.0001 3385 <0.013.190 <0.01 <0.01 3.070.03 1.7<0.03 <0.0005 <0.0002<0.00005 2.0<0.1 114 0.897 <0.01 9.7 <0.01 <0.02 0.02 0.0002 <0.0001 10 380 <0.01

P-07 2/8/2007 <0.0001 3367 <0.013.270 <0.01 <0.01 2.890.03 1.7<0.03 <0.0005 0.0002<0.00005 2.1<0.1 116 0.945 <0.01 10.2 <0.01 0.03 0.02 <0.0001 <0.0001 <10 1510 <0.01

P-07 5/2/2007 <0.0001 3368 <0.013.600 <0.01 <0.01 3.270.02 1.5<0.03 <0.0005 <0.0002<0.00005 2.3<0.1 122 0.970 <0.01 9.9 <0.01 <0.02 0.02 <0.0001 <0.0001 <10 390 <0.01

P-07 7/18/2007 <0.0001 3380 <0.013.240 <0.01 <0.0005 3.270.03 1.7<0.03 <0.0005 0.0003<0.00005 2.1 18.4<0.1 113 0.924 <0.01 9.9 <0.01 0.03 0.03 <0.0001 <0.0001 <10 390 <0.01

P-07 10/9/2007 <0.0001 3382 <0.013.37 <0.01 0.0011 3.420.03 1.7<0.03 <0.0005 <0.0002<0.00005 2 18.9<0.1 113 0.901 <0.01 10.2 <0.01 <0.02 <0.01 <0.0001 <0.0001 <10 390 <0.01

P-07 1/30/2008 <0.0001 3369 <0.013.580 <0.01 0.0010 3.770.03 1.7<0.03 0.0005 <0.0002<0.00005 2.2 20.3<0.1 124 0.981 <0.01 10.9 <0.01 <0.02 0.01 0.0002 <0.0001 <10 390 <0.01

P-07 4/23/2008 <0.0001 3362 <0.013.340 <0.01 0.0009 3.21<0.01 1.60.04 0.0009 <0.0002<0.00005 1.7 18.8<0.2 115 0.900 <0.01 9.8 <0.01 <0.02 <0.01 0.0002 <0.0001 <1 380 <0.01

P-07 7/23/2008 <0.0001 4403 <0.013.430 <0.01 0.0006 2.990.02 1.4<0.03 0.0006 <0.0002<0.00005 2.1 19.2<0.1 116 0.932 <0.01 21.7 <0.01 <0.02 1.16 <0.0001 <0.0001 <1 410 <0.01

P-07 10/22/2008 <0.0001 3361 <0.013.470 <0.01 0.0006 3.540.02 1.5<0.03 <0.0005 <0.0002<0.00005 2.1 18.9<0.5 115 0.942 0.01 10.3 <0.01 <0.02 0.02 <0.0001 <0.0001 <1 400 <0.01

P-07 1/28/2009 <0.0001 4357 <0.013.240 <0.01 0.0006 3.440.02 0.2<0.03 <0.0005 <0.0002<0.00005 2.0 18.5<0.1 112 0.924 <0.01 10.1 <0.01 0.04 0.02 <0.0001 <0.0001 6 400 <0.01

P-07 5/6/2009 <0.0001 3373 <0.013.370 <0.01 0.0013 3.360.02 1.5<0.03 0.0006 <0.0002<0.00005 2.0 18.3<0.05 115 0.942 <0.01 10.3 <0.01 0.03 0.05 <0.0001 <0.0001 <1 390 <0.01

P-07 7/15/2009 <0.0001 3383 <0.013.230 <0.01 <0.0005 3.610.02 1.6<0.03 0.0006 <0.0002<0.00005 2.2 18.6<0.01 116 0.916 <0.01 10.3 <0.01 <0.02 0.02 <0.0001 <0.0001 <1 400 <0.01

P-07 11/4/2009 <0.0001 3375 <0.013.240 <0.01 0.0008 3.480.02 1.6<0.03 0.0007 <0.0002<0.00005 1.5 18.5<0.1 112 0.922 <0.01 9.8 <0.01 <0.02 <0.01 0.0001 <0.0001 <1 400 <0.01

P-07 2/4/2010 <0.0001 3384 <0.012.960 <0.01 0.0010 3.88<0.01 1.5<0.03 0.0007 <0.0002<0.00005 2.3 20.1<0.05 121 0.916 <0.01 9.9 <0.01 <0.02 <0.01 0.0001 <0.0001 <1 410 <0.01

P-07 4/28/2010 <0.0001 3385 <0.013.310 <0.01 0.0011 3.770.01 1.6<0.03 <0.0005 <0.0002<0.00005 2.0 19.4<0.05 120 0.938 <0.01 10.0 0.02 <0.02 0.01 <0.0001 <0.0001 <5 400 <0.01

P-07 8/11/2010 <0.0001 3379 <0.013.620 <0.01 <0.0005 2.960.02 1.60.03 0.0009 <0.0002<0.00005 1.7 18.9<0.05 115 0.925 <0.01 10.6 <0.01 <0.02 0.02 <0.0001 <0.0001 <1 390 <0.01

P-07 10/20/2010 <0.0001 3376 <0.013.450 <0.01 0.0006 3.720.02 1.6<0.03 0.0006 <0.0002<0.00005 2.1 19.40.04 121 0.935 <0.01 10.5 <0.01 0.06 0.03 0.0003 <0.0001 <1 420 <0.01

P-07 3/2/2011 <0.0001 3367 <0.013.270 <0.01 0.0005 4.13<0.01 1.7<0.03 <0.0005 <0.0002<0.00005 2.3 19.6<0.1 122 1.030 <0.01 10.9 <0.01 <0.02 0.01 <0.0001 <0.0001 <5 400 <0.01

P-07 5/4/2011 <0.0001 <5367 0.013.210 3.931.6<0.0005 1.9 18.4<0.02 113 1.000 10.5 0.01 <1 410 <0.01

P-07 8/3/2011 <0.0001 3366 <0.013.460 3.831.70.0005 2.2 19.6<0.05 118 1.000 10.4 0.02 <5 400 <0.01

P-07 11/9/2011 0.0002 3372 <0.013.280 3.661.60.0007 2.0 18.9<0.02 117 0.919 10.6 0.08 <1 420 0.03

P-07 2/22/2012 <0.0001 3386 <0.013.400 3.741.7<0.0005 2.1 18.3<0.05 113 0.966 10.2 0.01 <10 420 <0.01

P-07 5/30/2012 <0.0001 3384 <0.013.490 3.791.70.0006 2.2 18.6<0.02 114 0.976 10.4 <0.01 <1 400 <0.01

P-07 8/7/2012 <0.0001 3367 <0.013.530 3.611.60.0005 2.2 18.6<0.1 115 0.961 10.3 <0.01 <1 410 0.02

P-07 11/6/2012 <0.0001 3372 <0.013.460 3.791.70.0006 2.1 18.5<0.05 116 0.948 10.3 0.02 <5 420 <0.01

P-07 2/5/2013 <0.0001 3374 <0.013.450 3.841.70.0008 2.1 18.9<0.1 116 0.978 10.6 0.01 <10 430 0.01

P-07 6/21/2013 <0.0001 2392 <0.013.410 4.021.60.0006 2.1 18.4<0.1 116 1.000 10.2 0.02 <5 410 <0.01

P-07 12/18/2013 <0.0001395 <0.013.990 3.791.65 2 18.4<0.05 117 0.931 10.5 <1 460 <0.01

P-07 5/29/2014 <0.0001420 <0.013.750 3.911.61 2.2 18.2<0.1 119 0.955 10.6 <1 400 <0.01

P-07 12/10/2014 <0.0001424 <0.013.950 4.031.66 2.1 18.5<0.05 120 0.973 10.3 1.38 414 <0.01

P-07 11/3/2015 <0.0001406 <0.013.410 4.071.56 2.1 18.5<0.05 120 0.989 10.4 <0.5 412 <0.01

P-07 10/18/2016 3.400 4.180.31 1.00 422

P-07S 6/30/2004 <0.0001 3378 <0.0005 7.290.0021 2.1 17.8118 2.050 10.1 0.0002 20 390 <0.01

P-07S 9/23/2004 <0.0001 4397 0.0007 5.940.0063 2.0 18.1121 2.140 10.1 0.0006 10 410 0.13

P-07S 11/19/2004 <0.001 11379 <0.0005 11.50<0.005 2.0 18.4129 2.180 11.1 <0.001 <10 410 <0.01

P-07S 3/21/2005 <0.0001325 <0.010.315 <0.01 <0.0005 8.761.20.0104 <0.0002<0.005 2.50.2 163 2.530 17.7 <0.01 <0.0001 <0.04 150 590 4.53

P-07S 6/10/2005 0.0003358 <0.010.473 <0.01 0.0010 14.001.80.0026<0.005 2.1<0.1 113 2.280 10.0 <0.01 0.0002 <0.04 <10 390 2.73

P-07S 8/19/2005 <0.0001383 <0.010.700 <0.01 <0.0005 12.401.50.0042<0.01 2.00.3 115 1.990 10.4 <0.01 0.0003 <0.001 <10 420 0.24

P-07S 11/11/2005 <0.0001 5434 <0.010.717 <0.01 <0.01 11.300.02 1.6<0.03 0.0015 0.0003<0.00005 2.2<0.1 125 2.090 <0.01 13.1 <0.01 <0.02 <0.0001 <0.0001 <10 400 <0.01

P-07S 3/14/2006 <0.0001 5399 <0.010.743 <0.01 <0.01 12.800.02 1.5<0.03 0.0026<0.00005 1.6<0.1 114 2.070 <0.01 9.4 <0.01 0.02 0.0002 0.0001 <10 360 <0.01

P-07S 5/11/2006 <0.0001 3385 <0.010.757 <0.01 <0.01 14.700.02 1.5<0.03 0.0038 <0.0002<0.00005 1.9<1 119 2.030 <0.01 10.0 <0.01 <0.02 0.0003 <0.0001 <10 390 0.09

P-07S 8/11/2006 <0.0001 9383 <0.010.526 <0.01 <0.01 16.800.03 1.6<0.03 0.0106 <0.0002<0.00005 2.5<1 142 2.460 <0.01 19.4 <0.01 0.03 0.28 <0.0001 <0.0001 40 480 1.58

P-07S 11/1/2006 <0.0001 5373 <0.010.616 <0.01 <0.01 11.700.03 1.6<0.03 0.0098 <0.0002<0.00005 2.0<0.1 118 1.970 <0.01 12.7 <0.01 <0.02 0.26 0.0001 <0.0001 10 420 0.34

P-07S 2/8/2007 <0.0001 4377 <0.010.728 <0.01 <0.01 13.600.02 1.5<0.03 0.0042 <0.0002<0.00005 1.9<2 121 2.150 <0.01 10.6 <0.01 0.03 0.08 <0.0001 <0.0001 <10 400 0.07

P-07S 5/2/2007 <0.0001 4378 <0.010.741 <0.01 <0.01 15.900.02 1.3<0.03 0.0028 <0.0002<0.00005 2.3<0.5 123 2.100 <0.01 10.5 <0.01 <0.02 0.04 <0.0001 <0.0001 <10 430 0.43

P-07S 7/18/2007 <0.0001 5390 <0.010.637 <0.01 <0.0005 16.500.03 1.50.04 0.0038 0.0003<0.00005 2.2 18.3<0.1 119 2.040 <0.01 11.3 <0.01 0.04 0.09 <0.0001 <0.0001 <10 420 0.56

P-07S 10/9/2007 <0.0001 4398 <0.010.703 <0.01 0.001 15.40.03 1.50.04 0.0032 <0.0002<0.00005 2.1 17.9<1 117 2.08 <0.01 11.1 <0.01 0.02 0.08 <0.0001 <0.0001 10 410 0.05

P-07S 1/30/2008 <0.0001 6392 <0.010.779 <0.01 0.0007 15.200.02 1.40.04 0.0011 <0.0002<0.00005 2.1 19.9<1 131 2.320 <0.01 13.7 <0.01 0.07 0.06 <0.0001 <0.0001 30 470 0.09

P-07S 4/23/2008 <0.0001 4345 <0.010.437 <0.01 0.0006 17.800.02 1.50.05 0.0045 <0.0002<0.00005 1.9 18.8<1 121 2.030 <0.01 11.0 <0.01 <0.02 0.08 0.0002 <0.0001 11 420 1.55

P-07S 7/23/2008 <0.0001 4372 <0.010.749 <0.01 <0.0005 15.900.02 1.4<0.03 0.0040 <0.0002<0.00005 2.0 18.9<1 122 2.140 <0.01 11.0 <0.01 <0.02 0.07 <0.0001 <0.0001 <1 410 0.22
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis FAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for groundwater (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Se-dis SO4 TDS Zn-dis

P-07S 10/22/2008 <0.0001 6386 <0.010.798 <0.01 <0.0005 15.900.02 1.30.03 0.0031 0.0003<0.00005 2.2 19.0<1 125 2.260 0.01 11.8 <0.01 0.03 0.07 <0.0001 <0.0001 <1 420 <0.01

P-07S 1/28/2009 <0.0001 11374 <0.010.759 <0.01 0.0006 14.800.02 1.4<0.03 0.0025 <0.0002<0.00005 2.0 19.4<0.5 125 2.220 <0.01 11.6 <0.01 0.09 0.12 <0.0001 <0.0001 13 460 0.01

P-07S 5/6/2009 <0.0001 5378 <0.010.709 <0.01 0.0008 9.680.02 1.3<0.03 0.0036 <0.0002<0.00005 1.9 18.1<0.05 124 2.020 <0.01 13.4 <0.01 0.08 0.05 <0.0001 <0.0001 8 420 0.10

P-07S 7/15/2009 <0.0001 <5400 <0.010.717 <0.01 <0.0005 14.500.02 1.4<0.03 0.0029 <0.0002<0.00005 2.2 18.3<0.2 123 2.130 <0.01 12.4 <0.01 0.02 0.09 <0.0001 <0.0001 <3 440 <0.01

P-07S 11/4/2009 <0.0001 6394 <0.010.752 <0.01 <0.0005 13.900.02 1.4<0.03 0.0020 <0.0002<0.00005 1.7 18.5<0.2 121 2.230 <0.01 11.3 <0.01 <0.02 0.14 <0.0001 <0.0001 <5 440 <0.01

P-07S 2/3/2010 <0.0001 3397 <0.010.759 <0.01 0.0009 13.10<0.01 1.3<0.03 0.0049 <0.0002<0.00005 2.2 17.9<0.05 119 2.200 <0.01 10.9 <0.01 <0.02 0.06 0.0002 <0.0001 <1 430 0.02

P-07S 4/28/2010 <0.0001 5387 <0.010.467 <0.01 0.0007 14.700.02 1.4<0.03 0.0024 <0.0002<0.00005 2.0 18.8<0.1 124 2.400 <0.01 11.0 0.03 <0.02 0.03 <0.0001 <0.0001 9 430 1.35

P-07S 8/11/2010 0.0001 <5399 <0.010.786 <0.01 <0.0005 12.400.02 1.50.05 0.0041 <0.0002<0.00005 1.9 18.6<0.1 123 2.220 <0.01 12.8 <0.01 <0.02 0.11 0.0003 <0.0001 <5 440 0.23

P-07S 10/20/2010 <0.0001 <10396 <0.010.720 <0.01 <0.0005 14.000.02 1.5<0.03 0.0033 <0.0002<0.00005 1.9 18.4<0.1 124 2.030 <0.01 11.4 <0.01 <0.02 0.07 0.0002 <0.0001 <2 400 <0.01

P-07S 3/2/2011 0.0001 4371 <0.010.750 <0.01 <0.0005 13.500.01 1.4<0.03 0.0022 <0.0002<0.00005 2.3 19.4<0.1 128 2.250 <0.01 11.8 <0.01 <0.02 0.07 0.0002 <0.0001 <10 430 0.08

P-07S 5/4/2011 <0.0001 <5387 <0.010.778 12.701.40.0011 1.7 18.6<0.1 120 2.210 12.7 0.08 <5 450 <0.01

P-07S 8/3/2011 0.0001 5383 <0.010.782 12.901.50.0036 2.2 19.6<0.1 127 2.240 12.3 0.19 <2 430 <0.01

P-07S 11/9/2011 0.0004 <5388 <0.010.766 12.801.50.0077 2.0 18.4<0.1 121 2.100 10.9 0.40 <5 450 0.14

P-07S 2/22/2012 <0.0001 <5399 <0.010.729 11.301.40.0075 1.9 17.2<0.1 113 2.030 12.2 0.39 <10 450 0.01

P-07S 5/30/2012 0.0002 5397 <0.010.851 11.501.40.0054 2.2 18.8<0.1 125 2.230 12.8 0.41 <1 450 0.02

P-07S 8/7/2012 <0.0001 5391 <0.010.790 12.901.50.0036 2.3 18.6<0.5 125 2.200 13.1 0.14 <5 440 0.02

P-07S 11/6/2012 <0.0001 4396 <0.010.833 11.101.50.0083 2.1 18.6<0.05 125 2.220 11.8 0.14 <2 450 0.01

P-07S 2/5/2013 0.0002 4382 <0.010.810 13.401.40.0054 1.9 19.0<0.5 123 2.230 11.1 0.21 <10 460 0.05

P-07S 6/21/2013 <0.0001 3389 <0.010.880 13.101.40.0201 2.2 18.8<0.05 124 2.270 11.8 0.79 <5 440 <0.01

P-07S 12/18/2013 <0.0001409 <0.010.748 4.741.20 2.1 17.5<0.05 125 1.700 10.7 <1 420 <0.01

P-07S 5/29/2014 0.0003424 <0.010.808 8.251.19 2.2 18<0.1 129 1.970 11.9 1.6 420 0.08

P-07S 12/10/2014 0.0006422 <0.010.816 10.401.32 2.2 18.10.092 127 2.110 11.3 <0.5 426 0.06

P-07S 11/3/2015 <0.0001424 <0.010.867 13.401.28 2.1 18.3<0.05 129 2.200 10.9 <0.5 430 0.02

P-07S 10/18/2016 0.858 14.60 2.200 440

P-13 8/18/2005 <0.0001363 <0.010.359 <0.01 0.0020 12.701.50.0147<0.01 1.70.3 97.4 1.780 10.8 <0.01 0.0031 <0.001 <10 390 0.12

P-13 11/11/2005 0.0003 2376 <0.010.400 <0.01 <0.01 25.700.03 1.6<0.03 0.0194 <0.0002<0.00005 1.9<0.1 109 1.820 <0.01 9.6 <0.01 <0.02 <0.0001 <0.0001 <10 360 0.27

P-13 3/14/2006 <0.0001 3378 0.010.312 <0.01 <0.01 17.400.02 1.4<0.03 0.0162<0.00005 1.8<0.1 112 1.800 <0.01 10.0 <0.01 0.11 <0.0001 <0.0001 20 370 0.25

P-13 5/12/2006 <0.0001 4382 <0.010.428 <0.01 <0.01 26.50<0.01 1.5<0.03 0.0193 <0.0002<0.00005 1.6<1 105 1.700 <0.01 9.7 <0.01 0.03 0.0003 <0.0001 20 410 0.30

P-13 8/10/2006 0.0001 4364 <0.010.448 <0.01 <0.01 23.200.02 1.6<0.03 0.0139 <0.00020.00012 1.8<1 108 1.650 <0.01 10.0 <0.01 0.03 0.50 0.0003 <0.0001 <10 410 0.31

P-13 11/1/2006 <0.0001 5365 <0.010.461 <0.01 <0.01 28.200.03 1.7<0.03 0.0171 <0.0002<0.00005 1.8<0.1 111 1.730 <0.01 10.1 <0.01 <0.02 0.06 0.0002 <0.0001 <10 410 0.33

P-13 2/7/2007 <0.0001 6353 <0.010.411 <0.01 <0.01 21.100.03 1.6<0.03 0.0108 <0.0002<0.00005 1.6<0.2 105 1.630 <0.01 9.7 <0.01 <0.02 0.07 <0.0001 <0.0001 <10 400 0.31

P-13 5/3/2007 0.0001 4357 <0.010.478 <0.01 <0.01 29.800.02 1.4<0.03 0.0176 <0.0002<0.00005 2.0<0.5 113 1.750 <0.01 11.2 <0.01 <0.02 0.03 <0.0001 <0.0001 <10 400 0.37

P-13 7/18/2007 0.0002 5365 0.010.430 <0.01 <0.0005 22.200.02 1.5<0.03 0.0165 0.0003<0.00005 1.8 18.1<0.1 108 1.450 <0.01 10.0 <0.01 0.02 0.08 <0.0001 <0.0001 <10 410 0.44

P-13 10/9/2007 <0.0001 4369 <0.010.486 <0.01 <0.0005 30.30.03 1.6<0.03 0.0163 <0.0002<0.00005 1.8 19.1<2 112 1.73 <0.01 10.4 <0.01 <0.02 0.07 <0.0001 <0.0001 30 420 0.3

P-13 1/30/2008 <0.0001 10360 0.010.528 <0.01 <0.0005 32.200.02 1.5<0.03 0.0184 <0.0002<0.00005 1.9 18.8<10 111 1.840 <0.01 10.6 <0.01 <0.02 0.15 0.0001 <0.0001 <10 420 0.30

P-13 4/23/2008 <0.0001 4349 <0.010.470 <0.01 <0.0005 29.200.02 1.30.05 0.0186 <0.0002<0.00005 1.6 18.91 114 1.670 <0.01 10.2 <0.01 <0.02 0.03 0.0002 <0.0001 <1 390 0.34

P-13 7/23/2008 <0.0001 3351 <0.010.503 <0.01 <0.0005 31.000.02 1.4<0.03 0.0174 <0.0002<0.00005 1.7 19.2<2 112 1.750 <0.01 10.5 <0.01 <0.02 0.04 <0.0001 <0.0001 <10 400 0.30

P-13 10/22/2008 0.0001 6353 <0.010.509 <0.01 <0.0005 29.600.03 1.6<0.03 0.0145 <0.0002<0.00005 1.8 19.2<1 114 1.800 0.02 10.6 <0.01 0.02 0.07 <0.0001 <0.0001 20 410 0.27

P-13 1/28/2009 <0.0001 10344 0.010.488 <0.01 0.0005 31.500.02 <0.1<0.03 0.0153 <0.0002<0.00005 1.7 19.0<1 112 1.710 <0.01 10.6 <0.01 <0.02 0.07 <0.0001 <0.0001 14 430 0.31

P-13 5/6/2009 <0.0001 6347 <0.010.476 <0.01 0.0006 30.600.02 1.5<0.03 0.0169 <0.0002<0.00005 1.5 17.9<0.1 106 1.690 0.01 10.6 <0.01 0.04 0.03 <0.0001 <0.0001 <1 420 0.39

P-13 7/15/2009 <0.0001 6366 <0.010.478 <0.01 <0.0005 31.500.02 1.5<0.03 0.0160 <0.0002<0.00005 1.7 19.0<0.2 114 1.680 <0.01 10.5 <0.01 <0.02 0.04 <0.0001 <0.0001 <3 390 0.34

P-13 11/4/2009 <0.0001 7359 <0.010.463 <0.01 0.0006 30.900.02 1.6<0.03 0.0147 <0.0002<0.00005 1.1 19.1<0.1 110 1.660 0.02 10.4 <0.01 <0.02 0.04 0.0002 <0.0001 12 420 0.37

P-13 2/4/2010 <0.0001 4367 <0.010.439 <0.01 0.0007 29.90<0.01 1.4<0.03 0.0164 <0.0002<0.00005 2.1 18.4<0.2 110 1.560 <0.01 10.5 <0.01 0.07 0.03 0.0001 <0.0001 <5 430 0.32

P-13 4/28/2010 <0.0001 6370 <0.010.463 <0.01 0.0006 31.400.03 1.5<0.03 0.0194 <0.0002<0.00005 1.7 19.1<0.2 113 1.620 <0.01 10.2 0.02 0.23 0.03 <0.0001 <0.0001 9 420 0.41

P-13 8/11/2010 <0.0001 <10364 <0.010.502 <0.01 0.0007 29.400.01 1.50.05 0.0149 <0.0002<0.00005 1.6 18.4<0.2 109 1.670 <0.01 10.9 <0.01 <0.02 0.11 0.0003 <0.0001 <10 410 0.32

P-13 10/20/2010 <0.0001 <10365 0.010.461 <0.01 <0.0005 29.200.02 1.5<0.03 0.0140 <0.0002<0.00005 1.9 19.3<0.1 116 1.680 <0.01 10.7 <0.01 0.06 0.04 0.0003 <0.0001 1 410 0.32

P-13 3/2/2011 <0.0001 <10350 0.010.485 <0.01 <0.0005 32.300.02 1.6<0.03 0.0164 <0.0002<0.00005 1.8 19.4<0.2 116 1.710 <0.01 11.3 <0.01 <0.02 0.03 0.0001 <0.0001 <20 420 0.34

P-13 5/4/2011 <0.0001 <10352 <0.010.485 31.001.50.0192 1.6 18.4<0.2 109 1.670 10.9 0.03 <10 440 0.38

P-13 8/3/2011 <0.0001 5352 <0.010.485 31.101.60.0170 1.8 20.0<0.2 115 1.870 10.5 0.03 5 420 0.32

P-13 11/9/2011 <0.0001 6359 <0.010.461 29.901.50.0176 1.6 18.4<0.2 109 1.630 9.9 0.03 <5 430 0.33

P-13 2/22/2012 <0.0001 <10368 <0.010.492 30.701.60.0206 1.8 18.3<0.5 108 1.700 10.7 0.14 <10 430 0.33

P-13 5/30/2012 <0.0001 7368 <0.010.487 29.501.60.0198 1.9 18.7<0.2 110 1.670 10.6 0.02 <10 430 0.37

P-13 8/7/2012 0.0001 6355 <0.010.488 29.901.50.0193 2.1 18.6<1 110 1.690 10.8 0.02 <5 420 0.37

P-13 11/6/2012 <0.0001 3382 0.010.492 31.601.50.0217 1.8 18.5<0.5 112 1.700 10.6 0.03 <5 440 0.34

P-13 2/5/2013 <0.0001 5371 <0.010.490 30.701.60.0226 1.9 19.1<0.5 113 1.680 11.1 0.03 <2 450 0.36
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis FAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for groundwater (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Se-dis SO4 TDS Zn-dis

P-13 6/21/2013 <0.0001 <10356 0.010.499 31.601.50.0194 1.9 18.7<0.25 110 1.730 10.7 0.04 <5 420 0.37

P-13 12/18/2013 <0.0001389 <0.010.511 32.101.570.0247 1.8 18<0.05 111 1.410 10.9 <5 370 0.49

P-13 5/29/2014 <0.0001385 <0.010.457 29.501.480.0243 1.9 17.6<0.1 112 1.420 10.8 <1 380 0.43

P-13 12/10/2014 0.0003397 <0.010.520 32.901.580.0212 1.9 18.1<0.05 111 1.420 10.6 <0.5 382 0.54

P-13 11/3/2015 <0.0001382 0.020.504 32.501.390.0235 1.8 18.4<0.05 115 1.720 10.6 <0.5 408 0.37

P-13 10/18/2016 31.80 1.680 408

P-13S 8/18/2005 0.1990285 0.100.145 <0.01 0.0043 6.452.20.0038<0.01 2.4<0.1 263 7.660 17.5 0.03 0.0029 <0.001 780 1520 66.90

P-13S 11/11/2005 0.3800 2289 0.180.088 <0.01 <0.05 5.930.03 2.60.12 0.0029 0.0003<0.0003 2.3<0.1 264 10.300 <0.05 22.3 0.07 <0.02 0.0098 <0.0005 1140 1920 171

P-13S 3/14/2006 0.1220 7300 0.070.171 <0.01 <0.01 12.600.02 2.20.05 0.0030<0.00005 1.6<0.5 170 6.310 <0.01 12.4 0.02 0.02 0.0018 <0.0001 420 910 52.30

P-13S 5/12/2006 0.0673 5350 0.030.440 <0.01 <0.01 7.07<0.01 2.10.03 0.0027 <0.0002<0.00005 1.7<0.2 130 3.710 <0.01 10.7 <0.01 <0.02 0.0023 <0.0001 190 640 24.20

P-13S 8/10/2006 0.1490 21316 0.070.116 <0.01 0.01 5.610.03 2.30.35 0.0031 0.0004<0.00005 2.5<1 237 6.210 0.01 22.1 0.02 0.02 1.06 0.0042 <0.0001 490 1440 55.70

P-13S 11/1/2006 0.0717 8327 0.050.137 <0.01 <0.01 6.540.02 2.30.03 0.0027 0.0003<0.00005 1.9<0.5 184 4.840 0.01 13.1 0.01 <0.02 1.48 0.0019 <0.0001 390 890 32.70

P-13S 2/7/2007 0.1910 8273 0.090.061 <0.01 0.06 1.490.02 2.10.11 0.0012 <0.0002<0.00005 1.5<1 239 6.420 <0.01 14.7 0.03 0.03 0.23 0.0010 <0.0001 690 1320 85.80

P-13S 5/3/2007 0.1620 20298 0.110.107 <0.01 0.03 5.580.03 2.00.08 0.0022 0.0002<0.00005 2.1<0.5 226 6.950 <0.01 21.9 0.04 <0.02 0.42 0.0019 <0.0001 640 1390 91.90

P-13S 7/18/2007 0.0991 13320 0.070.227 <0.01 0.0032 9.050.03 2.20.03 0.0034 0.0003<0.00005 2.3 57.8<0.1 222 6.060 <0.01 16.8 0.01 <0.02 0.42 0.0004 0.0001 510 1150 39.90

P-13S 10/9/2007 0.0839 9320 0.060.099 <0.01 0.0122 5.370.03 2.10.08 0.0027 0.0003<0.00005 1.9 45.7<0.1 210 4.86 <0.01 14.1 0.01 <0.02 0.27 0.0053 <0.0001 440 960 34.7

P-13S 1/30/2008 0.1400 35289 0.090.146 <0.01 0.0144 6.440.02 1.80.08 0.0024 0.0007<0.00005 1.8 65.3<0.5 242 6.380 0.01 22.0 0.02 0.03 2.17 0.0033 <0.0001 570 1190 67.10

P-13S 4/23/2008 0.1680 36279 0.100.086 <0.01 0.0857 5.880.02 2.00.29 0.0027 0.0005<0.00005 1.7 75.1<0.2 230 6.200 <0.01 29.9 0.02 <0.02 1.02 0.0097 <0.0001 650 1360 81.20

P-13S 7/23/2008 0.0816 19321 0.050.129 <0.01 0.0127 5.830.03 2.00.05 0.0027 0.0003<0.00005 2.0 43.3<0.5 212 4.500 <0.01 16.8 0.01 0.02 1.15 0.0039 0.0001 380 980 29.10

P-13S 10/22/2008 0.0660 27299 0.060.092 <0.01 0.0234 4.310.02 2.00.24 0.0023 0.0002<0.00005 1.9 54.6<0.5 249 5.110 <0.01 20.7 0.01 <0.02 1.5 0.0059 0.0003 530 1180 31.40

P-13S 1/28/2009 0.1210 68238 0.110.054 <0.01 0.0697 3.030.02 1.60.28 0.0014 <0.00020.00006 1.7 75.6<1 271 6.520 <0.01 38.2 0.03 0.73 0.97 0.0071 0.0001 730 1570 67.90

P-13S 5/6/2009 0.1570 68272 0.130.034 <0.01 0.0838 2.490.02 1.8<0.03 0.0016 0.0003<0.00005 2.1 95.9<0.05 317 7.790 <0.01 49.1 0.03 0.03 0.39 0.0079 0.0001 1010 1890 72.50

P-13S 7/15/2009 0.0719 35328 0.070.067 <0.01 0.0490 4.600.03 2.00.04 0.0020 <0.0002<0.00005 2.1 61.4<0.1 255 5.020 <0.01 27.8 0.02 <0.02 0.67 0.0045 0.0002 670 1270 31.00

P-13S 11/4/2009 0.0955 43305 0.100.074 <0.01 0.0484 6.360.02 1.9<0.03 0.0025 <0.0002<0.00005 1.7 89.7<0.1 284 7.650 <0.01 33.5 0.01 <0.02 0.44 0.0045 0.0002 760 1590 52.50

P-13S 2/4/2010 0.0524 16328 0.070.074 <0.01 0.1200 5.09<0.01 1.61.05 0.0022 <0.0002<0.00005 1.5 49.6<0.05 199 4.860 <0.01 17.0 0.02 <0.02 0.23 0.0310 0.0002 380 990 25.80

P-13S 4/28/2010 0.0728 56296 0.080.052 <0.01 0.0202 6.430.03 1.7<0.03 0.0014 <0.0002<0.00005 2.1 63.8<0.1 243 6.180 <0.01 36.0 0.02 0.54 0.14 0.0062 0.0002 580 1240 36.60

P-13S 8/11/2010 0.0587 47312 0.060.072 <0.01 0.0611 4.510.03 1.90.39 0.0020 <0.0002<0.00005 2.6 64.1<0.05 260 5.230 <0.01 34.0 0.01 <0.02 0.09 0.0094 <0.0001 590 1340 24.70

P-13S 10/20/2010 0.0374 13326 0.050.074 <0.01 0.0280 4.450.03 1.80.16 0.0019 <0.0002<0.00005 1.9 38.30.22 188 3.870 <0.01 16.8 <0.01 <0.02 0.19 0.0032 <0.0001 280 800 15.70

P-13S 3/2/2011 0.0468 50273 0.080.033 <0.01 0.0130 3.08<0.01 1.6<0.03 0.0005 0.0003<0.00005 2.6 57.1<0.1 243 5.870 <0.01 30.2 0.01 <0.02 0.32 0.0053 <0.0001 520 1130 28.30

P-13S 5/4/2011 0.0436 22331 0.050.038 3.451.70.0009 1.6 43.2<0.05 183 4.930 21.2 0.32 330 900 19.40

P-13S 8/3/2011 0.0665 51272 0.060.052 1.351.80.0009 2.7 71.2<0.05 295 6.720 37.7 0.25 750 1470 25.00

P-13S 11/9/2011 0.0527 34295 0.060.033 3.731.50.0008 1.9 58.2<0.1 222 5.680 26.2 0.20 580 1160 26.30

P-13S 2/22/2012 0.0596 63289 0.080.031 5.001.50.0109 1.9 66.7<0.05 230 6.290 34.8 0.56 520 1270 30.70

P-13S 5/30/2012 0.0545 36317 0.070.029 2.301.7<0.0005 2.4 57.8<0.05 220 5.410 28.8 0.03 490 1130 24.00

P-13S 8/7/2012 0.0495 45307 0.050.041 1.721.70.0007 2.6 54.4<0.25 219 4.930 30.0 0.13 470 1130 17.80

P-13S 11/6/2012 0.0311 34310 0.050.032 5.561.60.0011 1.7 44.8<0.25 179 4.970 21.8 0.45 320 860 15.20

P-13S 2/5/2013 0.0353 69296 0.060.025 5.531.50.0006 1.6 49.7<0.25 193 5.300 31.3 0.18 350 960 18.20

P-13S 6/21/2013 0.0260 32325 0.060.037 6.261.70.0008 2.3 41.8<0.25 180 4.700 24.6 0.13 300 830 13.20

P-13S 12/18/2013 0.0511271 0.090.025 6.181.12 2.3 80.3<0.5 297 6.010 88 767 1610 33.40

P-13S 5/29/2014 0.0325347 0.050.034 6.991.59 2.2 48.2<0.25 208 4.450 42.4 402 1040 17.10

P-13S 12/10/2014 0.0134351 0.040.026 8.841.45 1.7 44<0.25 187 3.890 32.1 288 876 12.60

P-13S 11/3/2015 0.0160322 0.050.053 10.701.26 2.1 47.7<0.25 220 4.310 39.6 413 1160 12.0

P-13S 10/18/2016 0.0148 0.05 11.601.63 4.540 1050 12.30

P-14 8/18/2005 <0.0001130 <0.010.061 <0.01 <0.0005 <0.020.2<0.0005<0.01 2.08.6 207 <0.005 8.9 <0.01 0.0016 0.002 490 950 <0.01

P-14 11/11/2005 <0.0001 10121 <0.010.068 <0.01 <0.01 <0.020.05 <0.1<0.03 <0.0001 0.0003<0.00005 2.00.1 178 <0.005 <0.01 7.4 <0.01 2.78 0.0001 0.0015 420 790 <0.01

P-14 3/14/2006 <0.0001 11137 <0.010.037 <0.01 <0.01 0.080.02 0.1<0.03 <0.0005<0.00005 1.8<0.5 200 <0.005 <0.01 8.0 <0.01 1.94 <0.0001 0.0019 <10 850 <0.01

P-14 5/12/2006 <0.0001 10142 <0.010.032 0.01 <0.01 <0.02<0.02 0.1<0.03 <0.0005 <0.0002<0.00005 1.7<1 177 <0.005 <0.02 7.4 <0.01 1.72 0.0001 0.0016 420 800 <0.01

P-14 8/11/2006 <0.0001 9150 <0.010.085 <0.01 <0.01 1.310.02 0.31.29 0.0012 <0.0002<0.00005 2.4<0.5 185 0.337 <0.01 9.1 <0.01 1.65 0.83 0.0054 0.0014 430 720 0.03

P-14 11/2/2006 <0.0001 10160 <0.010.038 <0.01 <0.01 0.040.02 0.20.05 <0.0005 <0.0002<0.00005 1.9<0.5 183 0.016 <0.01 7.9 <0.01 1.64 0.14 0.0002 0.0013 410 780 <0.01

P-14 2/7/2007 <0.0001 12148 <0.010.065 <0.01 <0.01 0.530.02 0.20.55 0.0010 <0.0002<0.00005 1.9<0.5 190 0.146 <0.01 7.8 <0.01 1.79 0.69 0.0073 0.0014 450 850 <0.01

P-14 5/3/2007 <0.0001 12141 <0.010.040 <0.01 <0.01 <0.020.02 0.2<0.03 <0.0005 <0.0002<0.00005 2.1<0.5 202 <0.005 <0.01 8.8 <0.01 1.61 0.43 0.0001 0.0017 470 860 <0.01

P-14 7/18/2007 <0.0001 10143 <0.010.039 <0.01 0.0016 <0.020.02 0.20.05 0.0005 0.0003<0.00005 2.0 31.60.1 190 <0.005 <0.01 8.1 <0.01 1.77 0.23 0.0003 0.0016 430 880 <0.01

P-14 10/9/2007 <0.0001 14137 <0.010.042 <0.01 0.0015 0.060.02 0.20.09 0.0007 <0.0002<0.00005 2.1 37.70.1 220 0.018 <0.01 8.8 <0.01 1.99 0.15 0.0007 0.0016 530 940 0.02

P-14 1/30/2008 <0.0001 12139 <0.010.043 <0.01 0.0015 <0.020.01 0.20.06 <0.0005 <0.0002<0.00005 2.0 35.1<0.1 209 <0.005 <0.01 8.3 <0.01 1.83 0.15 0.0002 0.0017 490 910 <0.01
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis FAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for groundwater (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Se-dis SO4 TDS Zn-dis

P-14 4/23/2008 <0.0001 14134 <0.010.048 <0.01 0.0014 0.030.01 0.30.17 0.0009 <0.0002<0.00005 2.0 38.70.1 229 0.013 <0.01 8.8 <0.01 1.72 0.18 0.0005 0.0010 510 900 <0.01

P-14 7/23/2008 <0.0001 16129 <0.010.045 <0.01 0.0012 <0.020.02 0.2<0.03 <0.0005 <0.0002<0.00005 2.1 40.80.2 242 <0.005 <0.01 9.1 <0.01 2.21 0.10 <0.0001 0.0019 500 1070 <0.01

P-14 10/22/2008 <0.0001 16128 <0.010.034 <0.01 0.0015 0.020.01 0.20.07 0.0005 <0.0002<0.00005 2.1 39.60.2 239 <0.005 0.01 9.2 <0.01 1.96 0.23 <0.0001 0.0016 480 930 <0.01

P-14 1/28/2009 <0.0001 15132 <0.010.031 <0.01 0.0011 <0.020.02 0.2<0.03 <0.0005 <0.0002<0.00005 1.9 31.80.1 191 <0.005 <0.01 8.0 0.01 1.72 0.12 <0.0001 0.0014 390 810 <0.01

P-14 5/6/2009 <0.0001 13142 <0.010.031 <0.01 0.0016 0.030.02 0.20.03 0.0006 <0.0002<0.00005 1.7 32.00.07 188 0.008 <0.01 8.2 <0.01 1.61 0.07 0.0004 0.0014 440 830 <0.01

P-14 7/15/2009 <0.0001 12150 <0.010.028 <0.01 0.0019 <0.020.02 0.2<0.03 0.0011 <0.0002<0.00005 1.9 30.4<0.1 184 0.008 <0.01 7.9 <0.01 1.47 0.13 <0.0001 0.0014 400 790 0.01

P-14 11/4/2009 <0.0001 12151 <0.010.039 <0.01 0.0019 0.190.02 0.10.19 0.0006 <0.0002<0.00005 1.3 29.7<0.05 171 0.070 <0.01 7.4 <0.01 1.33 0.24 0.0021 0.0013 340 730 <0.01

P-14 2/4/2010 <0.0001 12154 <0.010.043 <0.01 0.0022 0.25<0.01 0.20.24 0.0005 <0.0002<0.00005 2.1 30.40.08 180 0.133 <0.01 7.1 <0.01 1.36 0.25 0.0033 0.0013 370 760 <0.01

P-14 4/28/2010 <0.0001 10156 <0.010.029 <0.01 0.0010 <0.020.02 0.20.05 <0.0005 <0.0002<0.00005 1.9 29.80.7 179 <0.005 <0.01 7.6 <0.01 1.48 0.21 <0.0001 0.0014 350 720 <0.01

P-14 8/11/2010 <0.0001 14146 <0.010.054 <0.01 0.0013 0.23<0.01 0.20.31 0.0007 <0.0002<0.00005 2.0 32.30.10 189 0.108 <0.01 8.5 <0.01 1.61 0.10 0.0028 0.0012 410 850 <0.01

P-14 10/20/2010 <0.0001 13143 <0.010.029 <0.01 0.0008 <0.020.01 0.20.03 0.0009 <0.0002<0.00005 2.0 33.80.5 204 <0.005 <0.01 8.1 <0.01 1.53 0.09 0.0003 0.0013 430 810 <0.01

P-14 3/2/2011 <0.0001 14141 <0.010.036 <0.01 0.0013 0.130.01 0.20.09 <0.0005 <0.0002<0.00005 2.4 33.1<0.1 198 0.053 <0.01 9.4 <0.01 1.43 0.05 0.0015 0.0013 410 790 <0.01

P-14 5/4/2011 <0.0001 12144 <0.010.028 <0.02<0.1<0.0005 1.9 29.9<0.05 177 <0.005 8.3 0.09 410 790 <0.01

P-14 8/3/2011 <0.0001 13149 <0.010.030 <0.020.2<0.0005 1.9 30.90.14 182 <0.005 7.8 0.08 390 760 <0.01

P-14 11/9/2011 <0.0001 13161 <0.010.036 0.190.2<0.0005 1.8 28.9<0.05 171 0.066 7.5 0.04 380 740 <0.01

P-14 2/22/2012 <0.0001 11185 <0.010.027 <0.020.3<0.0005 1.8 25.6<0.05 151 <0.005 8.2 0.05 300 690 <0.01

P-14 5/30/2012 <0.0001 13181 <0.010.030 <0.020.2<0.0005 2.0 29.5<0.05 175 <0.005 9.1 0.04 360 740 <0.01

P-14 8/7/2012 <0.0001 11178 <0.010.029 0.030.2<0.0002 2.0 27.30.171 161 0.005 9.5 0.04 310 700 0.01

P-14 11/6/2012 <0.0001 10199 <0.010.032 0.070.2<0.0002 1.8 26.3<0.25 155 0.010 9.9 0.04 290 650 <0.01

P-14 2/5/2013 <0.0001 10205 <0.010.032 0.070.30.0002 1.9 27.5<0.25 159 0.015 10.5 0.06 300 690 0.02

P-14 6/21/2013 <0.0001 8202 0.020.043 0.220.3<0.0002 1.9 25.7<0.25 149 0.071 10.3 0.07 250 670 0.01

P-14 12/18/2013 <0.0001197 <0.01 0.080.23 1.8 24.6<0.5 145 0.031 9.4 259 500 <0.01

P-14 5/29/2014 <0.0001129 <0.01 <0.02<0.25 1.8 22.3<0.25 139 <0.005 6.9 275 720 <0.01

P-14 12/10/2014 <0.0001171 <0.01 <0.02<0.25 1.9 26<0.25 160 <0.005 7.4 326 494 <0.01

P-14 11/3/2015 <0.0001145 <0.01 0.08<0.25 2 34.1<0.25 211 0.027 8.3 481 950 <0.01
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Surface Water 



Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis HardBe-disAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for surface water (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Sb-dis Se-dis SO4 TDS Tl-dis Zn-dis

ESS 3/31/2004 <0.0001 3232 <0.0005 0.17 2320.0004 1.3 10.076.4 1.200 4.6 0.0001 10 260 0.04

ESS 6/30/2004 0.0005 <1166 <0.0005 0.03 196<0.0005 <0.0002 0.7 5.269.9 0.377 2.6 <0.0002 30 210 <0.01

ESS 9/23/2004 2268 249 <0.0002 1.5 8.885.1 4.6 10 260

ESS 11/19/2004 2155 190 <0.0002 0.7 4.468.8 1.7 20 200

ESS 3/21/2005 <0.0001276 <0.010.205 <0.01 <0.01 0.61<0.002<0.03 <0.0005 <0.0002<0.005 1.5<0.1 82.9 6.7 <0.01 0.05 0.05 <0.0001 <0.02 <0.04 <0.2 0.02

ESS 6/10/2005 0.0002159 <0.010.054 <0.01 <0.01 0.03<0.002<0.03 <0.0005 <0.0002<0.005 0.6<0.1 62.2 1.8 <0.01 0.07 0.0003 <0.02 <0.04 <0.2 <0.01

ESS 8/18/2005 0.0001297 <0.010.193 <0.01 0.0006 2.640.0006<0.01 1.40.5 85.3 1.260 6.0 <0.01 0.0003 <0.001 10 300 0.02

ESS 11/11/2005 <0.0001 1<2 <0.010.041 0.02 <0.01 <0.020.02<0.03 <0.0001 <0.0002<0.00005 0.9<0.1 63.2 0.042 <0.01 1.7 <0.01 0.45 <0.0001 0.0002 10 190 0.02

ESS 3/15/2006 0.0001 4347 <0.010.242 <0.01 <0.01 2.580.02<0.03 <0.0005<0.00005 2.2<0.1 103 2.250 <0.01 10.0 <0.01 <0.02 <0.0001 <0.0001 20 370 0.07

ESS 8/10/2006 <0.0001 6414 <0.010.536 <0.01 <0.01 5.620.040.04 0.0006 <0.00020.00006 2.7<0.2 137 2.630 <0.01 13.3 <0.01 <0.02 0.05 0.0004 <0.0001 10 510 0.02

ESS 11/1/2006 <0.0001 5370 <0.010.297 <0.01 <0.01 5.680.02<0.03 <0.0005 <0.0002<0.00005 1.9<0.1 116 1.950 <0.01 11.4 <0.01 <0.02 0.06 <0.0001 <0.0001 30 400 0.01

ESS 5/2/2007 <0.0001 6382 <0.010.415 <0.01 <0.01 4.690.02<0.03 <0.0005 <0.0002<0.00005 2.70.1 120 1.630 <0.01 13.5 <0.01 <0.02 0.04 <0.0001 <0.0001 10 410 0.02

ESS 7/18/2007 0.0006 5424 <0.010.473 <0.01 0.0005 8.570.03 3990.0001<0.03 <0.0005 <0.0002<0.00005 2.0 19.9<0.1 127 2.570 <0.01 14.7 <0.01 0.04 0.10 <0.0001 <0.0004 <0.0001 <10 460 0.0001 <0.01

ESS 4/23/2008 <0.0001 14390 <0.010.517 <0.01 <0.0005 11.100.02 439<0.00010.05 0.0007 <0.0002<0.00005 2.1 21.6<1 140 1.870 <0.01 20.4 <0.01 <0.02 0.08 0.0001 <0.0004 <0.0001 45 500 <0.0001 0.05

ESS 7/23/2008 <0.0001 6403 <0.010.581 <0.01 <0.0005 8.920.03 408<0.0001<0.03 0.0008 <0.0002<0.00005 2.1 20.1<0.5 130 1.940 <0.01 15.6 <0.01 <0.02 0.06 <0.0001 <0.0004 <0.0001 1 440 <0.0001 <0.01

ESS 5/4/2010 0.0007 12382 <0.010.071 <0.01 0.0017 1.340.02 489<0.0001<0.03 0.0008 <0.0002<0.00005 2.2 24.1<0.05 156 1.630 <0.01 28.9 <0.01 0.04 1.40 0.0009 <0.0004 0.0001 179 640 <0.0001 0.54

PD 3/31/2004 <0.0001 <158 <0.0005 0.06 660.0002 0.4 2.422.4 <0.005 1.5 <0.0001 10 80 <0.01

PD 6/30/2004 <0.0002 <162 <0.0005 0.02 77<0.0005 <0.0002 0.4 2.526.6 <0.005 1.4 <0.0002 30 100 <0.01

PD 9/23/2004 174 83 <0.0002 0.7 2.828.6 1.7 10 100

PD 11/19/2004 274 90 <0.0002 0.5 3.031.1 1.9 <10 100

PD 3/22/2005 <0.000176 <0.010.026 <0.01 <0.01 <0.01<0.002<0.03 <0.0005 <0.0002<0.005 0.6<0.1 31.5 2.2 <0.01 27.0 0.01 <0.0001 <0.02 <0.04 <0.2 0.04

PD 6/10/2005 <0.000158 <0.010.017 <0.01 <0.01 0.01<0.0020.04 <0.0005 <0.0002<0.005 0.5<0.1 23.1 1.1 <0.01 <0.02 0.0002 <0.02 <0.04 <0.2 <0.01

PD 8/18/2005 <0.000167 <0.010.023 <0.01 <0.01 0.03<0.002<0.03 <0.0005 <0.0002<0.01 0.4<0.1 26.0 1.5 <0.01 0.12 0.0003 <0.02 <0.001 <0.0001 0.02

PD 11/11/2005 <0.0001 <171 <0.010.022 <0.01 0.0008 <0.02<0.01 83<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 2.8<0.1 28.4 0.011 <0.01 1.8 <0.01 <0.0001 <0.0004 0.0002 <10 100 <0.0001 <0.01

PD 3/15/2006 0.0002 287 <0.010.024 <0.01 0.0026 <0.02<0.01 93<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 3.2<0.1 32.0 0.019 <0.01 2.3 <0.01 0.0002 <0.0004 0.0003 <10 110 <0.0001 <0.01

PD 5/12/2006 0.0009 274 <0.010.021 <0.01 0.0105 <0.02<0.01 79<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 2.7<0.1 27.0 0.012 <0.01 2.2 <0.01 0.0004 <0.0004 0.0002 <10 110 <0.0001 0.01

PD 8/10/2006 <0.0001 <147 <0.010.023 <0.01 <0.0005 0.07<0.01 60<0.00010.09 <0.0005 <0.0002<0.00005 0.5 2.1<0.1 20.6 0.009 <0.01 1.5 <0.01 <0.01 0.0002 <0.0004 <0.0001 <10 110 <0.0001 0.01

PD 11/1/2006 <0.0001 280 <0.010.021 <0.01 0.0008 <0.02<0.01 89<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.0<0.1 30.5 0.016 <0.01 2.0 <0.01 <0.01 0.0002 <0.0004 0.0002 <10 100 <0.0001 0.01

PD 2/7/2007 <0.0001 <176 <0.010.023 <0.01 0.0007 <0.02<0.01 90<0.00010.05 <0.0005 <0.0002<0.00005 0.7 3.1<0.1 31.0 0.010 <0.01 1.9 <0.01 0.01 0.0001 <0.0004 0.0002 10 110 <0.0001 <0.01

PD 5/2/2007 <0.0002 146 <0.010.018 <0.01 <0.001 0.03<0.01 57<0.00020.04 <0.001 <0.0002<0.0001 0.6 1.9<0.1 19.7 <0.005 <0.01 1.3 <0.01 0.04 0.0008 <0.0008 <0.0002 <10 70 <0.0002 <0.01

PD 7/18/2007 0.0567 <181 <0.010.021 <0.01 <0.01 <0.02<0.01 900.0005<0.03 0.0434 0.00030.00066 0.5 2.9<0.1 31.1 <0.005 <0.01 1.5 <0.01 0.03 <0.01 0.0495 0.0005 0.0026 <10 100 0.0004 <0.01

PD 10/9/2007 <0.0001 <187 <0.010.026 <0.01 0.0006 0.03<0.01 98<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.4<0.1 33.5 0.015 <0.01 1.9 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0001 <10 120 <0.0001 <0.01

PD 1/30/2008 <0.0001 184 <0.010.035 <0.01 <0.0005 <0.020.01 108<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.7<0.1 37.1 0.014 <0.01 2.3 <0.01 0.12 <0.01 <0.0001 <0.0004 0.0002 10 110 <0.0001 <0.01

PD 4/23/2008 <0.0001 <153 <0.010.016 <0.01 0.0006 0.06<0.01 69<0.00010.11 0.0006 <0.0002<0.00005 0.4 2.1<0.1 24.0 <0.005 <0.01 1.1 <0.01 0.31 0.04 0.0009 <0.0004 <0.0001 9 70 <0.0001 <0.01

PD 7/23/2008 <0.0001 471 <0.010.025 <0.01 <0.0005 0.03<0.01 83<0.00010.05 <0.0005 <0.0002<0.00005 0.6 2.7<0.1 28.8 0.009 <0.01 1.4 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0002 10 90 <0.0001 <0.01

PD 10/22/2008 <0.0001 170 <0.010.025 <0.01 0.0006 0.05<0.01 86<0.00010.08 <0.0005 <0.0002<0.00005 0.6 2.9<0.1 29.7 0.011 <0.01 1.8 <0.01 0.06 <0.01 <0.0001 <0.0004 <0.0001 11 80 <0.0001 0.02

PD 1/28/2009 <0.0001 282 <0.010.027 <0.01 0.0006 <0.02<0.01 101<0.00010.08 <0.0005 <0.0002<0.00005 0.6 3.5<0.1 34.6 0.026 <0.01 2.2 <0.01 0.15 0.02 <0.0001 <0.0004 0.0002 16 130 <0.0001 <0.01

PD 5/6/2009 <0.0001 <142 <0.010.018 <0.01 0.0012 0.06<0.01 49<0.00010.06 <0.0005 <0.0002<0.00005 0.4 1.6<0.01 17.0 <0.005 <0.01 1.1 <0.01 0.16 0.04 <0.0001 <0.0004 0.0002 4 70 <0.0001 <0.01

PD 7/15/2009 <0.0001 <182 <0.010.021 <0.01 <0.0005 <0.02<0.01 90<0.0001<0.03 0.0008 <0.0002<0.00005 0.5 2.7<0.01 31.4 <0.005 <0.01 1.6 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0002 11 110 <0.0001 <0.01

PD 11/4/2009 <0.0001 178 <0.010.018 <0.01 <0.0005 0.02<0.01 92<0.00010.05 <0.0005 <0.0002<0.00005 <0.3 3.1<0.01 31.8 0.010 <0.01 1.8 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0002 12 100 <0.0001 <0.01

PD 2/4/2010 <0.0001 <184 <0.010.020 <0.01 <0.0005 0.03<0.01 102<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.4<0.01 35.1 0.009 <0.01 2.0 <0.01 0.17 <0.01 <0.0001 <0.0004 0.0003 15 110 <0.0001 <0.01

PD 4/28/2010 <0.0001 <150 <0.010.016 <0.01 0.0005 0.08<0.01 61<0.00010.15 <0.0005 <0.0002<0.00005 0.6 2.0<0.01 20.9 <0.005 <0.01 1.2 0.02 0.12 0.02 0.0001 <0.0004 0.0002 7 100 <0.0001 <0.01

PD 8/11/2010 <0.0001 <172 <0.010.018 <0.01 <0.0005 <0.02<0.01 82<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 2.6<0.01 28.6 <0.005 <0.01 1.3 <0.01 <0.02 0.01 <0.0001 <0.0004 0.0002 9 90 <0.0001 <0.01

PD 10/20/2010 <0.0001 586 <0.010.027 <0.01 <0.0005 0.02<0.01 102<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.4<0.01 35.1 0.013 <0.01 1.9 <0.01 <0.02 <0.01 0.0002 <0.0004 0.0002 16 100 <0.0001 <0.01

PD 3/2/2011 <0.0001 188 <0.010.022 <0.01 <0.0005 <0.02<0.01 109<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.6<0.01 37.7 0.010 <0.01 2.4 <0.01 0.06 <0.01 <0.0001 <0.0004 0.0003 17 130 <0.0001 <0.01

PD 5/4/2011 <0.0001 161 0.07 740.04 <0.0005 0.4 2.6<0.01 25.2 0.006 1.6 <0.01 0.0003 11 90 <0.01

PD 8/3/2011 <0.0001 <172 0.02 88<0.03 <0.0005 0.7 3.0<0.01 30.4 0.008 1.8 0.02 0.0003 12 90 <0.01

PD 11/9/2011 <0.0001 <181 0.05 91<0.03 <0.0005 0.6 3.1<0.01 31.1 0.028 2.2 <0.01 0.0001 14 110 <0.01

PD 2/22/2012 0.0004 181 <0.02 89<0.03 <0.0005 0.8 3.2<0.01 30.5 0.008 2.4 <0.01 <0.0001 15 130 <0.01

PD 5/30/2012 <0.0001 <164 <0.02 700.03 <0.0005 0.6 2.3<0.01 24.2 0.006 1.2 <0.01 <0.0001 9 80 <0.01

PD 8/7/2012 <0.0001 <171 0.10 820.17 <0.0002 0.8 2.9<0.05 28.2 0.009 1.6 0.04 0.0003 12 100 <0.01

PD 11/6/2012 <0.0001 <187 0.04 103<0.03 <0.0002 0.6 3.4<0.05 35.6 0.035 2.0 <0.01 <0.0001 16 120 0.03

PD 2/5/2013 <0.0001 <183 <0.02 90<0.03 <0.0002 0.5 3.1<0.05 31.0 0.007 2.0 <0.01 <0.0001 16 120 <0.01

PD 6/21/2013 <0.0001 <176 <0.02 88<0.03 <0.0002 0.6 2.8<0.05 30.4 0.010 1.7 0.02 <0.0001 15.0 100 <0.01

PD 12/18/2013 <0.0001 <181 <0.02 89<0.0002 0.4 2.9<0.05 30.9 0.008 1.9 <0.01 14.6 110 <0.01
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis HardBe-disAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for surface water (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Sb-dis Se-dis SO4 TDS Tl-dis Zn-dis

PD 5/29/2014 <0.0001 152 0.07 56<0.0002 0.6 1.9<0.05 19.3 <0.005 1.2 0.01 8.3 80 <0.01

PD 12/10/2014 <0.0001 1.387.9 0.04 98<0.0002 0.7 3.3<0.05 33.6 0.039 2.2 0.01 15.3 116 <0.01

PD 11/3/2015 <0.0001 1.179.9 0.04  97.1<0.0002 0.7 3.2<0.05 33.6 0.008 1.8 <0.01 13.2 120 <0.01

PD 10/18/2016 <0.0001 1.1781.2 0.02 97<0.0002 0.7 3<0.05 33.8 0.009 1.9 <0.02 13.2 114 <0.01

PU 3/31/2004 <0.0001 158 <0.0005 0.05 650.0005 0.3 2.322.1 <0.005 1.6 <0.0001 10 80 0.01

PU 6/30/2004 <0.0002 <160 <0.0005 0.03 75<0.0005 <0.0002 0.5 2.526.0 <0.005 1.4 <0.0002 20 100 <0.01

PU 9/23/2004 173 80 <0.0002 0.7 2.827.4 1.6 10 100

PU 11/19/2004 268 85 <0.0002 0.3 2.929.4 1.8 10 80

PU 3/22/2005 <0.000169 <0.010.024 <0.01 <0.01 <0.01<0.002<0.03 <0.0005 <0.0002<0.005 0.4<0.1 30.9 2.1 <0.01 0.14 <0.01 <0.0001 <0.02 <0.04 <0.2 <0.01

PU 8/18/2005 <0.000161 <0.010.021 <0.01 <0.01 <0.02<0.002<0.03 <0.0005 <0.0002<0.01 0.9<0.1 23.0 1.4 <0.01 0.45 0.0003 <0.02 <0.001 <0.0001 0.02

PU 11/10/2005 <0.0001 138 <0.010.021 <0.01 <0.0005 <0.02<0.01 77<0.0001<0.03 0.0001 <0.0002<0.00005 0.4 2.6<0.1 26.7 <0.005 <0.01 1.8 <0.01 <0.0001 <0.0004 0.0002 <10 110 <0.0001 <0.01

PU 3/15/2006 <0.0001 182 <0.010.021 <0.01 <0.0005 <0.02<0.01 87<0.0001<0.03 <0.0005 <0.0002<0.00005 0.4 3.0<0.1 30.0 <0.005 <0.01 2.0 <0.01 <0.0001 <0.0004 0.0003 <10 100 <0.0001 <0.01

PU 5/12/2006 <0.0001 170 <0.010.020 <0.01 0.0006 <0.02<0.01 74<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 2.6<0.1 25.5 <0.005 <0.01 1.6 <0.01 <0.0001 <0.0004 0.0002 10 110 <0.0001 <0.01

PU 8/10/2006 <0.0001 <145 <0.010.022 <0.01 0.0006 0.07<0.01 57<0.00010.11 <0.0005 <0.0002<0.00005 0.4 2.0<0.1 19.5 <0.005 <0.01 1.4 <0.01 <0.01 0.0001 <0.0004 <0.0001 <10 100 <0.0001 <0.01

PU 11/1/2006 <0.0001 271 <0.010.027 <0.01 <0.0005 0.03<0.01 80<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 2.8<0.1 27.4 <0.005 <0.01 1.8 <0.01 <0.01 0.0001 <0.0004 <0.0001 <10 90 <0.0001 <0.01

PU 2/7/2007 <0.0001 <173 <0.010.020 <0.01 <0.0005 <0.02<0.01 85<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 3.0<0.1 29.1 <0.005 <0.01 1.7 <0.01 0.01 <0.0001 <0.0004 0.0003 10 90 <0.0001 <0.01

PU 5/2/2007 <0.0002 143 <0.010.018 <0.01 <0.0005 0.03<0.01 53<0.0002<0.03 <0.0005 0.0003<0.0001 0.6 1.8<0.1 18.4 <0.005 <0.01 1.3 <0.01 0.03 0.0009 <0.0008 <0.0002 <10 70 0.0003 <0.01

PU 7/18/2007 0.0015 <176 <0.010.019 <0.01 0.0061 <0.02<0.01 84<0.0001<0.03 0.0015 <0.0002<0.00005 0.8 2.8<0.1 28.9 <0.005 <0.01 1.5 <0.01 0.05 <0.01 0.0022 <0.0004 0.0002 <10 90 0.0001 <0.01

PU 10/9/2007 <0.0001 281 <0.010.024 <0.01 0.0007 <0.02<0.01 93<0.0001<0.03 <0.0005 <0.00020.00006 2.5 3.2<0.1 32 <0.005 <0.01 1.8 <0.01 0.03 <0.01 <0.0001 <0.0004 0.0001 10 110 <0.0001 <0.01

PU 1/30/2008 <0.0001 180 <0.010.033 <0.01 <0.0005 <0.020.01 103<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 3.6<0.1 35.4 <0.005 <0.01 2.1 <0.01 0.14 <0.01 <0.0001 <0.0004 0.0003 10 110 <0.0001 <0.01

PU 4/23/2008 <0.0001 <148 <0.010.016 <0.01 0.0005 0.06<0.01 64<0.00010.12 <0.0005 <0.0002<0.00005 0.4 2.1<0.1 22.1 <0.005 <0.01 1.2 <0.01 0.31 0.04 0.0003 <0.0004 <0.0001 8 70 <0.0001 <0.01

PU 7/23/2008 <0.0001 266 <0.010.024 <0.01 <0.0005 0.03<0.01 79<0.00010.05 <0.0005 <0.0002<0.00005 0.5 2.7<0.1 27.0 0.009 <0.01 1.4 <0.01 <0.02 0.01 <0.0001 <0.0004 0.0001 9 80 <0.0001 <0.01

PU 10/22/2008 <0.0001 <170 <0.010.024 <0.01 0.0005 0.03<0.01 82<0.00010.05 <0.0005 <0.0002<0.00005 0.5 2.9<0.1 28.2 <0.005 <0.01 1.7 <0.01 0.08 <0.01 <0.0001 <0.0004 <0.0001 10 70 <0.0001 0.03

PU 1/28/2009 <0.0001 277 <0.010.025 <0.01 0.0007 0.02<0.01 96<0.00010.08 <0.0005 <0.0002<0.00005 0.5 3.4<0.1 32.8 <0.005 <0.01 2.2 0.02 0.09 <0.01 <0.0001 <0.0004 0.0002 16 110 <0.0001 <0.01

PU 5/6/2009 <0.0001 <140 <0.010.017 <0.01 0.0015 0.06<0.01 47<0.00010.06 <0.0005 <0.0002<0.00005 0.5 1.6<0.01 16.2 <0.005 <0.01 1.2 <0.01 0.18 0.05 <0.0001 <0.0004 0.0002 3 70 <0.0001 <0.01

PU 7/15/2009 <0.0001 <177 <0.010.020 <0.01 <0.0005 <0.02<0.01 84<0.0001<0.03 <0.0005 <0.0002<0.00005 0.5 2.6<0.01 29.3 <0.005 <0.01 1.5 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0001 11 100 <0.0001 <0.01

PU 11/4/2009 <0.0001 <172 <0.010.017 <0.01 <0.0005 <0.02<0.01 86<0.00010.05 <0.0005 <0.0002<0.00005 <0.3 3.0<0.01 29.3 <0.005 <0.01 1.8 <0.01 0.04 <0.01 <0.0001 <0.0004 0.0002 13 100 <0.0001 <0.01

PU 2/3/2010 <0.0001 <180 <0.010.021 <0.01 0.0006 <0.02<0.01 96<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.3<0.01 33.0 <0.005 <0.01 2.0 <0.01 0.13 <0.01 <0.0001 <0.0004 0.0002 15 110 <0.0001 <0.01

PU 4/28/2010 <0.0001 <148 <0.010.016 <0.01 0.0006 0.09<0.01 57<0.00010.13 <0.0005 <0.0002<0.00005 0.5 1.9<0.01 19.5 <0.005 <0.01 1.2 <0.01 0.12 0.01 0.0001 <0.0004 0.0002 7 100 <0.0001 <0.01

PU 8/11/2010 <0.0001 <164 <0.010.016 <0.01 <0.0005 <0.02<0.01 75<0.0001<0.03 <0.0005 <0.0002<0.00005 0.4 2.5<0.01 25.9 <0.005 <0.01 1.6 <0.01 <0.02 0.01 <0.0001 <0.0004 0.0002 8 80 <0.0001 <0.01

PU 10/20/2010 <0.0001 1281 <0.010.037 <0.01 <0.0005 <0.020.01 96<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.3<0.01 33.1 <0.005 <0.01 1.8 <0.01 0.03 <0.01 0.0002 <0.0004 0.0002 14 80 <0.0001 <0.01

PU 3/2/2011 <0.0001 <178 <0.010.020 <0.01 <0.0005 <0.02<0.01 96<0.0001<0.03 <0.0005 <0.0002<0.00005 0.9 3.2<0.01 33.1 <0.005 <0.01 2.4 <0.01 0.07 <0.01 <0.0001 <0.0004 0.0003 14 110 <0.0001 <0.01

PU 5/4/2011 <0.0001 <157 0.05 680.08 <0.0005 0.5 2.5<0.01 23.1 <0.005 1.5 0.01 0.0002 10 90 <0.01

PU 8/3/2011 <0.0001 <169 0.02 84<0.03 <0.0005 0.6 2.9<0.01 29.0 <0.005 1.7 0.02 0.0003 12 90 <0.01

PU 11/9/2011 <0.0001 <176 <0.02 84<0.03 <0.0005 0.6 3.0<0.01 28.5 <0.005 2.0 <0.01 0.0002 17 100 <0.01

PU 2/22/2012 <0.0001 <180 <0.02 86<0.03 <0.0005 0.8 3.1<0.01 29.2 <0.005 3.7 <0.01 <0.0001 14 130 <0.01

PU 5/30/2012 <0.0001 <161 <0.02 670.04 <0.0005 0.6 2.30.036 22.9 <0.005 1.1 <0.01 <0.0001 9 70 <0.01

PU 8/7/2012 <0.0001 <165 0.09 790.13 <0.0002 0.8 2.8<0.05 26.8 <0.005 1.5 0.03 0.0003 12 90 <0.01

PU 11/6/2012 <0.0001 <182 0.22 1020.29 <0.0002 0.6 4.0<0.05 34.3 0.303 1.9 <0.01 <0.0001 17 120 0.48

PU 2/5/2013 <0.0001 <196 <0.02 87<0.03 <0.0002 0.5 3.1<0.05 29.7 <0.005 2.0 <0.01 <0.0001 15 120 <0.01

PU 6/21/2013 <0.0001 <173 <0.02 87<0.03 <0.0002 0.6 2.8<0.05 30.2 <0.005 1.6 0.01 <0.0001 19.0 110 <0.01

PU 12/18/2013 <0.0001 <177 <0.02 86<0.0002 0.4 2.8<0.05 29.9 <0.005 1.8 <0.01 14.7 90 <0.01

PU 5/29/2014 <0.0001 0.850 0.07 54<0.0002 0.6 1.8<0.05 18.5 <0.005 1.1 0.01 7.9 60 <0.01

PU 12/10/2014 <0.0001 1.181.1 <0.02 90<0.0002 0.6 3<0.05 30.9 <0.005 1.9 0.01 13.9 108 <0.01

PU 11/3/2015 <0.0001 1.575.8 0.04  86.3<0.0002 0.7 3<0.05 29.6 0.005 1.7 <0.01 12.5 110 <0.01

PU 10/18/2016 <0.0001 1.1578.8 <0.02 93<0.0002 0.7 2.9<0.05 32.5 <0.005 1.8 <0.02 13.0 110 <0.01

WCD 3/31/2004 <0.0001 1149 <0.0005 0.03 1720.0001 0.6 4.062.1 0.005 1.8 0.0001 30 180 0.02

WCD 6/30/2004 <0.0002 2150 <0.001 <0.01 165<0.001 <0.0002 0.5 3.560.3 <0.005 1.4 <0.0002 30 190 <0.01

WCD 9/23/2004 1165 182 <0.0002 0.9 4.365.9 1.7 20 200

WCD 11/19/2004 <1148 187 <0.0002 0.7 4.268.0 1.6 20 190

WCD 3/21/2005 0.0004142 <0.010.036 <0.01 <0.01 <0.01<0.002<0.03 <0.0005 <0.0002<0.005 0.6<0.1 66.5 2.3 <0.01 0.05 0.01 <0.0001 <0.02 <0.04 <0.2 0.09

WCD 6/10/2005 <0.0001145 <0.010.027 <0.01 <0.01 <0.01<0.002<0.03 <0.0005 <0.0002<0.005 <0.3<0.1 57.1 1.2 <0.01 <0.02 0.0004 <0.02 <0.04 <0.2 <0.01

WCD 8/18/2005 <0.0001146 <0.010.039 <0.01 <0.01 0.04<0.002<0.03 <0.0005 <0.0002<0.01 0.60.3 58.2 1.4 <0.01 0.05 0.0004 <0.02 <0.001 <0.0001 <0.01

WCD 11/10/2005 <0.0001 1140 <0.010.036 <0.01 <0.0005 <0.02<0.01 182<0.0001<0.03 <0.0001 <0.0002<0.00005 0.6 4.0<0.1 66.2 0.005 <0.01 1.6 <0.01 <0.0001 <0.0004 0.0003 10 200 <0.0001 <0.01
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis HardBe-disAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for surface water (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Sb-dis Se-dis SO4 TDS Tl-dis Zn-dis

WCD 3/15/2006 <0.0001 2158 <0.010.033 <0.01 0.0009 <0.02<0.01 165<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.9<0.1 59.7 <0.005 <0.01 1.7 <0.01 <0.0001 <0.0004 0.0006 20 180 <0.0001 <0.01

WCD 5/12/2006 <0.0001 2171 <0.010.039 <0.01 0.0010 <0.02<0.01 176<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 4.2<0.1 63.3 0.012 <0.01 1.8 <0.01 <0.0001 <0.0004 0.0004 20 200 <0.0001 0.01

WCD 8/10/2006 <0.0001 1156 <0.010.048 <0.01 0.0013 0.070.01 195<0.0001<0.03 <0.0005 <0.0002<0.00005 0.9 4.6<0.1 70.6 0.018 <0.01 2.0 <0.01 <0.01 0.0002 <0.0004 <0.0001 30 230 <0.0001 0.02

WCD 11/1/2006 <0.0001 2165 <0.010.042 <0.01 0.0006 0.030.01 177<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 4.0<0.1 64.3 0.012 <0.01 1.7 <0.01 <0.01 0.0001 <0.0004 0.0002 <10 170 <0.0001 0.01

WCD 2/7/2007 <0.0001 2151 <0.010.038 <0.01 <0.0005 <0.02<0.01 177<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 4.0<0.1 64.4 0.006 <0.01 1.5 <0.01 0.01 <0.0001 <0.0004 0.0005 20 180 <0.0001 <0.01

WCD 5/2/2007 <0.0002 <1142 <0.010.034 <0.01 <0.001 <0.020.01 173<0.0002<0.03 <0.001 <0.0002<0.0001 0.7 3.7<0.1 63.3 <0.005 <0.01 1.5 <0.01 0.02 0.0006 <0.0008 <0.0002 10 180 <0.0002 0.01

WCD 7/18/2007 <0.0001 1159 <0.010.117 <0.01 0.0010 0.400.01 190<0.0001<0.03 0.0035 0.0002<0.00005 0.8 5.1<0.1 67.7 0.130 <0.01 2.3 <0.01 0.03 0.21 0.0001 0.0010 0.0018 <10 200 <0.0001 <0.01

WCD 10/9/2007 <0.0001 <1166 <0.010.054 <0.01 0.0007 0.14<0.01 181<0.0001<0.03 <0.0005 <0.00020.00021 0.7 4.5<0.1 65.2 0.025 <0.01 1.7 <0.01 <0.02 0.01 0.0001 <0.0004 0.0002 20 190 0.0001 0.01

WCD 1/30/2008 <0.0001 2154 <0.010.053 <0.01 0.0005 0.040.02 196<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 4.6<0.1 70.8 0.014 <0.01 1.8 <0.01 0.13 0.01 0.0001 <0.0004 0.0005 20 190 <0.0001 0.02

WCD 4/23/2008 <0.0001 1137 <0.010.027 <0.01 0.0006 <0.02<0.01 161<0.00010.15 0.0005 <0.0002<0.00005 0.4 3.3<0.1 59.0 <0.005 <0.01 1.2 <0.01 0.04 0.02 0.0002 <0.0004 <0.0001 15 170 <0.0001 <0.01

WCD 7/23/2008 <0.0001 5148 <0.010.034 <0.01 <0.0005 0.02<0.01 171<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.6<0.1 62.4 0.006 <0.01 1.2 <0.01 0.09 0.03 <0.0001 <0.0004 0.0004 16 180 <0.0001 <0.01

WCD 10/22/2008 <0.0001 1152 <0.010.035 <0.01 <0.0005 0.03<0.01 181<0.00010.06 <0.0005 <0.0002<0.00005 0.8 4.1<0.1 65.5 <0.005 <0.01 1.5 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0002 18 180 <0.0001 0.01

WCD 1/28/2009 <0.0001 2152 <0.010.036 <0.01 0.0006 <0.02<0.01 188<0.00010.04 <0.0005 <0.0002<0.00005 0.6 4.3<0.1 68.3 0.006 <0.01 2.2 <0.01 0.14 0.06 <0.0001 <0.0004 0.0005 23 200 <0.0001 <0.01

WCD 5/6/2009 <0.0001 1136 <0.010.030 <0.01 0.0006 <0.02<0.01 157<0.0001<0.03 <0.0005 <0.0002<0.00005 0.4 3.2<0.01 57.7 <0.005 0.01 1.3 <0.01 0.12 0.02 <0.0001 <0.0004 0.0005 15 180 <0.0001 <0.01

WCD 7/15/2009 <0.0001 <1149 <0.010.029 <0.01 <0.0005 <0.02<0.01 158<0.00010.07 <0.0005 <0.0002<0.00005 0.9 3.3<0.01 57.7 <0.005 <0.01 1.3 <0.01 0.05 0.01 <0.0001 <0.0004 0.0002 15 180 <0.0001 <0.01

WCD 11/4/2009 <0.0001 1157 <0.010.029 <0.01 <0.0005 <0.02<0.01 184<0.0001<0.03 <0.0005 <0.0002<0.00005 <0.3 4.2<0.01 66.6 <0.005 <0.01 1.5 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0003 20 190 <0.0001 <0.01

WCD 2/3/2010 <0.0001 <1158 <0.010.035 <0.01 <0.0005 0.02<0.01 181<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 4.1<0.01 65.5 <0.005 0.01 1.7 <0.01 0.12 <0.01 <0.0001 <0.0004 0.0004 21 190 <0.0001 <0.01

WCD 4/28/2010 <0.0001 1138 <0.010.026 <0.01 0.0006 <0.020.01 162<0.00010.03 <0.0005 <0.0002<0.00005 0.6 3.4<0.01 59.3 <0.005 <0.01 1.4 <0.01 <0.02 0.02 <0.0001 <0.0004 0.0005 18 190 <0.0001 <0.01

WCD 8/11/2010 <0.0001 <1149 <0.010.027 <0.01 <0.0005 <0.02<0.01 170<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.6<0.01 62.2 <0.005 <0.01 1.9 <0.01 0.02 0.02 <0.0001 <0.0004 0.0004 14 170 <0.0001 <0.01

WCD 10/20/2010 <0.0001 <1150 <0.010.037 0.01 <0.0005 <0.020.01 175<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 3.9<0.01 63.6 0.009 <0.01 1.4 <0.01 <0.02 <0.01 0.0002 <0.0004 0.0003 18 170 <0.0001 <0.01

WCD 3/2/2011 <0.0001 <1148 <0.010.034 <0.01 <0.0005 <0.020.01 179<0.0001<0.03 <0.0005 <0.0002<0.00005 1.6 3.9<0.01 65.0 <0.005 <0.01 1.9 <0.01 0.08 <0.01 <0.0001 <0.0004 0.0005 19 200 <0.0001 <0.01

WCU 3/31/2004 <0.0001 <1150 <0.0005 0.01 1720.0001 0.7 4.062.2 <0.005 1.7 <0.0001 30 180 <0.01

WCU 3/22/2005 <0.0001141 <0.010.034 <0.01 <0.01 <0.01<0.0020.03 <0.0005 <0.0002<0.005 0.7<0.1 65.9 1.6 <0.01 0.13 0.08 <0.0001 <0.02 <0.04 <0.2 <0.01

WCU 6/9/2005 0.0002139 <0.010.026 <0.01 <0.01 <0.01<0.002<0.03 <0.0005 <0.0002<0.005 0.5<0.1 56.8 1.1 <0.01 0.08 0.0004 <0.02 <0.04 <0.2 <0.01

WCU 8/19/2005 <0.0001144 <0.010.033 <0.01 <0.01 <0.02<0.002<0.03 <0.0005 <0.0002<0.01 0.50.2 56.5 1.4 <0.01 0.06 0.01 0.0002 <0.0004 <0.001 <0.0001 <0.01

WCU 11/10/2005 <0.0001 1127 <0.010.035 <0.01 <0.0005 <0.02<0.01 182<0.0001<0.03 <0.0001 <0.0002<0.00005 0.6 4.0<0.1 66.1 <0.005 <0.01 1.6 <0.01 <0.0001 <0.0004 0.0003 <10 200 <0.0001 <0.01

WCU 3/15/2006 <0.0001 2157 <0.010.032 <0.01 <0.0005 <0.02<0.01 162<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.8<0.1 58.7 <0.005 <0.01 1.6 <0.01 <0.0001 <0.0004 0.0005 20 190 <0.0001 <0.01

WCU 5/11/2006 <0.0001 2163 <0.010.037 <0.01 <0.0005 <0.020.01 190<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 4.5<0.1 68.5 <0.005 <0.01 2.0 <0.01 <0.0001 <0.0004 0.0005 20 200 <0.0001 <0.01

WCU 8/10/2006 <0.0001 <1154 <0.010.040 <0.01 0.0005 <0.020.01 191<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 4.3<0.1 69.2 <0.005 <0.01 1.7 <0.01 <0.01 0.0002 <0.0004 <0.0001 20 230 <0.0001 <0.01

WCU 11/1/2006 <0.0001 2162 <0.010.034 <0.01 <0.0005 <0.020.01 177<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.9<0.1 64.3 <0.005 <0.01 1.5 <0.01 <0.01 <0.0001 <0.0004 0.0003 10 190 <0.0001 <0.01

WCU 2/8/2007 <0.0001 <1151 <0.010.034 <0.01 <0.0005 <0.02<0.01 173<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.8<0.1 62.9 <0.005 <0.01 1.4 <0.01 <0.01 <0.0001 <0.0004 0.0004 20 190 <0.0001 <0.01

WCU 5/2/2007 <0.0002 1142 <0.010.031 <0.01 <0.0005 <0.02<0.01 170<0.0002<0.03 <0.0005 <0.0002<0.0001 0.6 3.6<0.1 62.1 <0.005 <0.01 1.4 <0.01 0.03 0.0007 <0.0008 <0.0002 10 180 <0.0002 <0.01

WCU 7/18/2007 <0.0001 1157 <0.010.031 <0.01 <0.0005 <0.020.01 169<0.0001<0.03 <0.0005 0.0003<0.00005 0.7 3.6<0.1 61.6 <0.005 <0.01 1.3 <0.01 0.04 <0.01 <0.0001 <0.0004 <0.0001 <10 180 <0.0001 <0.01

WCU 10/9/2007 <0.0001 <1160 <0.010.036 <0.01 <0.0005 <0.02<0.01 179<0.0001<0.03 <0.0005 <0.00020.00011 0.7 4.2<0.1 64.8 <0.005 <0.01 1.5 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0002 20 190 <0.0001 <0.01

WCU 1/30/2008 <0.0001 2154 <0.010.044 <0.01 0.0006 <0.020.01 194<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 4.4<0.1 70.3 <0.005 <0.01 1.6 <0.01 0.12 0.01 <0.0001 <0.0004 0.0005 10 190 <0.0001 <0.01

WCU 4/23/2008 <0.0001 <1136 <0.010.025 <0.01 0.0007 <0.020.01 162<0.00010.04 0.0005 <0.0002<0.00005 0.4 3.3<0.1 59.5 <0.005 <0.01 1.1 <0.01 0.04 0.03 0.0002 <0.0004 <0.0001 15 160 <0.0001 <0.01

WCU 7/23/2008 <0.0001 1148 <0.010.033 <0.01 <0.0005 <0.020.02 172<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.6<0.1 62.9 <0.005 <0.01 1.2 <0.01 0.09 0.02 <0.0001 <0.0004 0.0003 15 180 <0.0001 <0.01

WCU 10/22/2008 <0.0001 1151 <0.010.035 <0.01 <0.0005 <0.02<0.01 183<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 4.1<0.1 66.6 <0.005 <0.01 1.4 <0.01 0.08 <0.01 <0.0001 <0.0004 0.0002 17 190 <0.0001 <0.01

WCU 1/28/2009 <0.0001 2151 <0.010.034 <0.01 <0.0005 <0.02<0.01 184<0.00010.04 <0.0005 <0.0002<0.00005 0.7 4.3<0.1 66.5 <0.005 <0.01 1.6 <0.01 0.11 <0.01 <0.0001 <0.0004 0.0005 21 210 <0.0001 <0.01

WCU 5/6/2009 <0.0001 1143 <0.010.030 <0.01 0.0018 <0.02<0.01 156<0.0001<0.03 <0.0005 <0.0002<0.00005 0.4 3.2<0.01 57.2 <0.005 <0.01 1.4 <0.01 0.12 0.02 <0.0001 <0.0004 0.0005 15 170 <0.0001 <0.01

WCU 7/15/2009 <0.0001 <1148 <0.010.031 <0.01 <0.0005 <0.020.01 158<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 3.2<0.01 58.1 <0.005 0.01 1.2 <0.01 0.05 <0.01 <0.0001 <0.0004 0.0002 15 180 <0.0001 <0.01

WCU 11/4/2009 <0.0001 1157 <0.010.030 <0.01 <0.0005 <0.02<0.01 181<0.0001<0.03 <0.0005 <0.0002<0.00005 <0.3 4.1<0.01 65.6 <0.005 <0.01 1.5 <0.01 <0.02 <0.01 <0.0001 <0.0004 0.0003 19 200 <0.0001 <0.01

WCU 2/3/2010 <0.0001 1156 <0.010.031 <0.01 <0.0005 0.03<0.01 180<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 4.0<0.01 65.6 <0.005 <0.01 1.5 <0.01 0.10 <0.01 0.0001 <0.0004 0.0004 21 190 0.0001 <0.01

WCU 4/28/2010 <0.0001 1137 <0.010.025 <0.01 <0.0005 <0.020.01 159<0.00010.03 <0.0005 <0.0002<0.00005 0.6 3.2<0.01 58.2 <0.005 <0.01 1.3 <0.01 0.04 0.02 <0.0001 <0.0004 0.0005 14 190 <0.0001 <0.01

WCU 8/11/2010 <0.0001 <1149 <0.010.026 <0.01 <0.0005 <0.02<0.01 170<0.0001<0.03 <0.0005 <0.0002<0.00005 0.6 3.5<0.01 62.3 <0.005 <0.01 1.3 <0.01 0.03 0.02 <0.0001 <0.0004 0.0004 13 170 <0.0001 <0.01

WCU 10/20/2010 <0.0001 11151 <0.010.033 0.01 <0.0005 <0.020.01 177<0.0001<0.03 <0.0005 <0.0002<0.00005 0.8 3.9<0.01 64.5 <0.005 <0.01 1.3 <0.01 <0.02 <0.01 0.0002 <0.0004 0.0003 16 160 <0.0001 <0.01

WCU 3/2/2011 <0.0001 1147 <0.010.031 <0.01 <0.0005 <0.02<0.01 180<0.0001<0.03 <0.0005 <0.0002<0.00005 0.7 3.9<0.01 65.6 <0.005 <0.01 1.6 <0.01 0.08 <0.01 <0.0001 <0.0004 0.0005 19 190 <0.0001 <0.01

WSBDT 3/31/2004 0.0036 2208 <0.0005 0.10 2480.0002 1.0 10.581.8 0.572 4.3 0.0001 50 280 2.05

WSBDT 6/30/2004 0.0023 4164 0.0008 0.03 227<0.0005 <0.0002 1.0 8.676.5 0.239 4.5 <0.0002 70 270 1.03

WSBDT 9/23/2004 8253 359 <0.0002 2.2 20.4110 14.2 130 450

WSBDT 11/19/2004 8302 470 <0.0002 1.6 33.5133 10.2 140 510

WSBDT 3/22/2005 0.0287158 <0.010.073 <0.01 <0.01 0.02<0.002<0.03 <0.0005 <0.0002<0.005 1.2<0.1 83.8 9.4 <0.01 0.06 <0.01 <0.0001 <0.02 <0.04 <0.2 10.60

WSBDT 6/10/2005 0.0038163 <0.010.053 <0.01 <0.01 0.02<0.0020.10 <0.0005<0.005 0.6<0.1 71.2 2.7 <0.01 <0.02 0.0002 <0.02 <0.04 <0.2 1.68

WSBDT 11/11/2005 0.0051 7301 <0.010.056 <0.01 <0.01 0.340.02<0.03 <0.0001 <0.0002<0.00005 2.6<0.1 171 2.040 <0.01 14.5 <0.01 0.39 <0.0001 <0.0001 380 840 16.20
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Location Date Cd-dis ClAlk Co-disBa-dis Cr-dis Cu-dis Fe-disB-dis HardBe-disAl-dis As-dis HgAg-dis K-dis Mg-disBr Ca-dis Mn-dis

PMOU historical analytical results for surface water (mg/L)

Mo-dis Na-dis Ni-dis No3no2n P Pb-dis Sb-dis Se-dis SO4 TDS Tl-dis Zn-dis

WSBDT 3/14/2006 0.0008 970 <0.010.037 <0.01 <0.01 0.050.010.04 <0.0005<0.00005 7.1<0.1 35.0 0.584 <0.01 4.8 <0.01 0.31 0.0003 0.0001 120 220 0.39

WSBDT 8/10/2006 0.0089 6300 <0.010.140 <0.01 <0.01 <0.020.05<0.03 <0.0005 <0.0002<0.00005 2.2<0.5 155 2.550 <0.01 13.5 <0.01 <0.02 <0.01 <0.0001 <0.0001 250 740 7.49

WSBDT 11/1/2006 <0.0001 8422 <0.010.092 <0.01 <0.01 <0.020.03<0.03 <0.0005 <0.0002<0.00005 3.3<0.2 148 2.750 <0.01 12.3 <0.01 0.05 1.47 0.0001 <0.0001 190 690 0.42

WSBDT 10/9/2007 0.0008 5 0.020.209 <0.01 0.0009 4.40.02 467<0.0001<0.03 0.0005<0.00005 1.8 29<0.1 139 4.14 <0.01 11.8 <0.01 0.0002 <0.0004 <0.0001 140 570 <0.0001 10.4

WSBDT 4/23/2008 0.0026 9320 0.020.133 <0.01 0.0011 4.120.02 510<0.00010.05 0.0011 <0.0002<0.00005 1.6 29.7<0.2 155 3.730 <0.01 12.3 <0.01 0.07 0.41 0.0002 <0.0004 <0.0001 160 620 <0.0001 11.40

WSBDT 7/23/2008 0.0003 1336 0.020.288 <0.01 0.0007 1.300.03 465<0.0001<0.03 0.0007 <0.0002<0.00005 2.5 27.90.2 140 3.480 <0.01 12.6 <0.01 <0.02 0.65 0.0002 <0.0004 <0.0001 140 560 <0.0001 5.99

WSBDT 10/22/2008 0.0010 8312 0.020.083 <0.01 0.0012 0.820.02 534<0.00010.06 <0.0005 <0.0002<0.00005 2.1 31.90.2 161 3.130 <0.01 12.7 <0.01 <0.02 1.49 <0.0001 <0.0004 <0.0001 200 660 <0.0001 13.50

WSBDT 4/28/2010 0.0016 15364 0.030.103 <0.01 0.0010 6.720.03 551<0.0001<0.03 <0.0005 <0.0002<0.00005 2.0 32.5<0.1 167 4.660 <0.01 13.2 0.02 0.06 0.32 0.0001 <0.0004 <0.0001 150 680 <0.0001 10.40

WSBDT 8/11/2010 0.0004 15342 0.020.344 <0.01 0.0025 0.590.04 506<0.00010.03 <0.0005 <0.0002<0.00005 5.0 31.20.06 151 2.260 <0.01 16.0 <0.01 <0.02 0.60 0.0006 <0.0004 <0.0001 139 610 <0.0001 2.47

WSBDT 10/20/2010 0.0003 33342 0.010.096 <0.01 0.0007 10.200.03 480<0.0001<0.03 0.0011 <0.0002<0.00005 2.1 29.3<0.1 144 3.040 0.01 13.3 <0.01 0.02 0.28 0.0006 <0.0004 <0.0001 145 580 <0.0001 12.50

WSBDT 3/2/2011 0.0017 9321 0.020.091 <0.01 0.0011 9.130.01 544<0.0001<0.03 0.0006 <0.0002<0.00005 2.5 32.0<0.1 165 3.220 <0.01 13.6 <0.01 <0.02 0.30 0.0001 <0.0004 <0.0001 176 680 <0.0001 12.70

WSBDT 5/4/2011 0.0005 10352 9.80 472<0.03 0.0008 1.6 29.0<0.05 141 3.670 12.9 0.59 0.0011 138 580 10.10

WSBDT 11/3/2015 0.0154 93.6247 <0.02  1080<0.0002 4.3 70.6<0.5 317 2.490 72.6 0.10 792 1480 12.10

WSBDT 10/18/2016 0.0006 51.9338 1.19 839<0.0002 9.9 56.4<0.5 243 3.690 40.2 2.1 510 1330 4.38
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

 Analytical 

Report

Daniel B. Stephens & Associates

6020 Academy NE

Albuquerque, NM  87109

ACZ Project ID:  L33706

Beth Salvas: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 21, 
2016.  This project has been assigned to ACZ's project number, L33706.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33706.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after February 05, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Beth Salvas

November 07, 2016

Project ID:  021757/ES06.0038.15P4

Daniel B. Stephens & Associates

6020 Academy Suite 100

Albuquerque, NM  87109

Beth Salvas

Report to: Bill to:

cc:  Elizabeth Bastien

Suite 100
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ACZ Sample ID: L33706-01

Sample ID: DU2-P416DS

Sample Matrix: Surface Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 14:30

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bce10/27/16 15:01

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U msh0.0002 10/27/16 20:401

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U msh0.0001 10/27/16 20:401

Calcium, dissolved M200.7 ICP 32.8 mg/L 0.5 gss0.1 10/26/16 20:451

Iron, dissolved M200.7 ICP 0.03 mg/L 0.05B gss0.02 10/26/16 20:451

Magnesium, dissolved M200.7 ICP 2.9 mg/L 1 gss0.2* 10/26/16 20:451

Manganese, dissolved M200.7 ICP 0.009 mg/L 0.03B gss0.005* 10/26/16 20:451

Potassium, dissolved M200.7 ICP 0.7 mg/L 1B gss0.2 10/26/16 20:451

Sodium, dissolved M200.7 ICP 1.8 mg/L 1 gss0.2 10/26/16 20:451

Zinc, dissolved M200.7 ICP mg/L 0.05U gss0.01 10/26/16 20:451

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

80.2 mg/L 20 abd2 10/26/16 0:001

 Carbonate as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Hydroxide as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Total Alkalinity 81.7 mg/L 20 abd2 10/26/16 0:001

Bromide M300.0 - Ion Chromatography mg/L 0.25U bsu0.05* 11/01/16 17:071

Cation-Anion Balance Calculation

 Cation-Anion Balance 2.6 % calc11/07/16 0:00

 Sum of Anions 1.9 meq/L calc11/07/16 0:00

 Sum of Cations 2 meq/L calc11/07/16 0:00

Chloride M300.0 - Ion Chromatography 1.16 mg/L 2.5B bsu0.5* 11/01/16 17:071

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 94 mg/L 5 calc0.2 11/07/16 0:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U bsu0.02* 10/31/16 15:201

Residue, Filterable 
(TDS) @180C

SM2540C 116 mg/L 20 emk10 10/22/16 11:581

Sulfate M300.0 - Ion Chromatography 12.9 mg/L 2.5 bsu0.5 11/01/16 17:071

TDS (calculated) Calculation  101 mg/L calc11/07/16 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.15 calc11/07/16 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33706-02

Sample ID: PDSW416DS

Sample Matrix: Surface Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 14:20

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bce10/27/16 15:27

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U msh0.0002 10/27/16 20:411

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U msh0.0001 10/27/16 20:411

Calcium, dissolved M200.7 ICP 33.8 mg/L 0.5 gss0.1 10/26/16 20:481

Iron, dissolved M200.7 ICP 0.02 mg/L 0.05B gss0.02 10/26/16 20:481

Magnesium, dissolved M200.7 ICP 3 mg/L 1 gss0.2* 10/26/16 20:481

Manganese, dissolved M200.7 ICP 0.009 mg/L 0.03B gss0.005* 10/26/16 20:481

Potassium, dissolved M200.7 ICP 0.7 mg/L 1B gss0.2 10/26/16 20:481

Sodium, dissolved M200.7 ICP 1.9 mg/L 1 gss0.2 10/26/16 20:481

Zinc, dissolved M200.7 ICP mg/L 0.05U gss0.01 10/26/16 20:481

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

79.6 mg/L 20 abd2 10/26/16 0:001

 Carbonate as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Hydroxide as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Total Alkalinity 81.2 mg/L 20 abd2 10/26/16 0:001

Bromide M300.0 - Ion Chromatography mg/L 0.25U bsu0.05* 11/01/16 18:191

Cation-Anion Balance Calculation

 Cation-Anion Balance 2.6 % calc11/07/16 0:00

 Sum of Anions 1.9 meq/L calc11/07/16 0:00

 Sum of Cations 2.0 meq/L calc11/07/16 0:00

Chloride M300.0 - Ion Chromatography 1.17 mg/L 2.5B bsu0.5* 11/01/16 18:191

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 97 mg/L 5 calc0.2 11/07/16 0:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U bsu0.02* 10/31/16 15:231

Residue, Filterable 
(TDS) @180C

SM2540C 114 mg/L 20 emk10* 10/22/16 12:041

Sulfate M300.0 - Ion Chromatography 13.2 mg/L 2.5 bsu0.5 11/01/16 18:191

TDS (calculated) Calculation  102 mg/L calc11/07/16 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.12 calc11/07/16 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33706-03

Sample ID: PUSW416DS

Sample Matrix: Surface Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 10:25

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bce10/27/16 15:40

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U msh0.0002 10/27/16 20:471

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U msh0.0001 10/27/16 20:471

Calcium, dissolved M200.7 ICP 32.5 mg/L 0.5 gss0.1 10/26/16 20:511

Iron, dissolved M200.7 ICP mg/L 0.05U gss0.02 10/26/16 20:511

Magnesium, dissolved M200.7 ICP 2.9 mg/L 1 gss0.2* 10/26/16 20:511

Manganese, dissolved M200.7 ICP mg/L 0.03U gss0.005* 10/26/16 20:511

Potassium, dissolved M200.7 ICP 0.7 mg/L 1B gss0.2 10/26/16 20:511

Sodium, dissolved M200.7 ICP 1.8 mg/L 1 gss0.2 10/26/16 20:511

Zinc, dissolved M200.7 ICP mg/L 0.05U gss0.01 10/26/16 20:511

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

78.2 mg/L 20 abd2 10/26/16 0:001

 Carbonate as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Hydroxide as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Total Alkalinity 78.8 mg/L 20 abd2 10/26/16 0:001

Bromide M300.0 - Ion Chromatography mg/L 0.25U bsu0.05* 11/01/16 18:551

Cation-Anion Balance Calculation

 Cation-Anion Balance 2.6 % calc11/07/16 0:00

 Sum of Anions 1.9 meq/L calc11/07/16 0:00

 Sum of Cations 2 meq/L calc11/07/16 0:00

Chloride M300.0 - Ion Chromatography 1.15 mg/L 2.5B bsu0.5* 11/01/16 18:551

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 93 mg/L 5 calc0.2 11/07/16 0:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U bsu0.02* 10/31/16 15:241

Residue, Filterable 
(TDS) @180C

SM2540C 110 mg/L 20 emk10* 10/22/16 12:061

Sulfate M300.0 - Ion Chromatography 13.0 mg/L 2.5 bsu0.5 11/01/16 18:551

TDS (calculated) Calculation  99.8 mg/L calc11/07/16 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.10 calc11/07/16 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33706-04

Sample ID: WSBDTSW416DS

Sample Matrix: Surface Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 14:50

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bce* 10/27/16 15:54

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U enb0.0002 10/28/16 15:251

Cadmium, dissolved M200.8 ICP-MS 0.0006 mg/L 0.0005 enb0.0001 10/28/16 15:251

Calcium, dissolved M200.7 ICP 243 mg/L 0.5 gss0.1 10/26/16 20:541

Iron, dissolved M200.7 ICP 1.19 mg/L 0.05 gss0.02 10/26/16 20:541

Magnesium, dissolved M200.7 ICP 56.4 mg/L 1 gss0.2* 10/26/16 20:541

Manganese, dissolved M200.7 ICP 3.690 mg/L 0.03 gss0.005* 10/26/16 20:541

Potassium, dissolved M200.7 ICP 9.9 mg/L 1 gss0.2 10/26/16 20:541

Sodium, dissolved M200.7 ICP 40.2 mg/L 1 gss0.2 10/26/16 20:541

Zinc, dissolved M200.7 ICP 4.38 mg/L 0.05 gss0.01 10/26/16 20:541

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

338 mg/L 20 abd2 10/26/16 0:001

 Carbonate as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Hydroxide as CaCO3 mg/L 20U abd2 10/26/16 0:001

 Total Alkalinity 338 mg/L 20 abd2* 10/26/16 0:001

Bromide M300.0 - Ion Chromatography mg/L 2.5U bsu0.5* 11/01/16 19:1310

Cation-Anion Balance Calculation

 Cation-Anion Balance 0.0 % calc11/07/16 0:00

 Sum of Anions 19 meq/L calc11/07/16 0:00

 Sum of Cations 19 meq/L calc11/07/16 0:00

Chloride M300.0 - Ion Chromatography 51.9 mg/L 25 bsu5* 11/01/16 19:1310

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 839 mg/L 5 calc0.2 11/07/16 0:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

2.1 mg/L 1 bsu0.5* 10/31/16 15:2725

Residue, Filterable 
(TDS) @180C

SM2540C 1330 mg/L 100 emk50* 10/22/16 12:095

Sulfate M300.0 - Ion Chromatography 510 mg/L 25 bsu5 11/01/16 19:1310

TDS (calculated) Calculation  1130 mg/L calc11/07/16 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.18 calc11/07/16 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33706Daniel B. Stephens & Associates

Alkalinity as CaCO3 SM2320B - Titration

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412167

WG412167PBW1 10/26/16 16:10PBW U -20 20mg/L

WG412167LCSW3 10/26/16 16:27 94LCSW WC161018-9 769 90 110mg/L820.0001

L33715-01DUP 10/26/16 19:24 107DUP 106 1mg/L 20

WG412167LCSW6 10/26/16 19:41 96LCSW WC161018-9 789 90 110mg/L820.0001

WG412167PBW2 10/26/16 19:48PBW U -20 20mg/L

WG412167LCSW9 10/26/16 22:10 97LCSW WC161018-9 799 90 110mg/L820.0001

WG412167PBW3 10/26/16 22:17PBW U -20 20mg/L

WG412167LCSW12 10/27/16 1:08 94LCSW WC161018-9 774 90 110mg/L820.0001

WG412167PBW4 10/27/16 1:15PBW U -20 20mg/L

Arsenic, dissolved M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412272

WG412272ICV 10/27/16 20:07 105ICV MS160920-1 .05241 90 110mg/L.05

WG412272ICB 10/27/16 20:09ICB U -0.0006 0.0006mg/L

WG412272LFB 10/27/16 20:11 102LFB MS160928-2 .05094 85 115mg/L.0501

L33706-02AS 10/27/16 20:43 U 101AS MS160928-2 .05041 70 130mg/L.0501

L33706-02ASD 10/27/16 20:45 U 99ASD MS160928-2 .04944 270 130mg/L 20.0501

WG412343

WG412343ICV 10/28/16 14:14 104ICV MS160920-1 .05207 90 110mg/L.05

WG412343ICB 10/28/16 14:17ICB U -0.0006 0.0006mg/L

WG412343LFB 10/28/16 14:20 99LFB MS160928-2 .04981 85 115mg/L.0501

L33705-06AS 10/28/16 15:18 U 108AS MS160928-2 2.715 70 130mg/L2.505

L33705-06ASD 10/28/16 15:22 U 107ASD MS160928-2 2.689 170 130mg/L 202.505

Bromide M300.0 - Ion Chromatography

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG410689

WG410689ICV 09/29/16 7:13 97ICV WI160818-1 3.87 90 110mg/L4.004

WG410689ICB 09/29/16 7:31ICB U -0.05 0.05mg/L

WG412498

WG412498LFB1 11/01/16 15:02 99LFB WI160802-5 1.48 90 110mg/L1.5

L33706-01DUP  RA11/01/16 17:25 UDUP U 0mg/L 20

L33706-02AS  M211/01/16 18:37 U 87AS WI160802-5 1.31 90 110mg/L1.5

WG412498LFB2 11/02/16 2:05 98LFB WI160802-5 1.47 90 110mg/L1.5
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33706Daniel B. Stephens & Associates

Cadmium, dissolved M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412272

WG412272ICV 10/27/16 20:07 100ICV MS160920-1 .05014 90 110mg/L.05

WG412272ICB 10/27/16 20:09ICB U -0.0003 0.0003mg/L

WG412272LFB 10/27/16 20:11 94LFB MS160928-2 .04719 85 115mg/L.05005

L33706-02AS 10/27/16 20:43 U 93AS MS160928-2 .04642 70 130mg/L.05005

L33706-02ASD 10/27/16 20:45 U 94ASD MS160928-2 .04724 270 130mg/L 20.05005

WG412343

WG412343ICV 10/28/16 14:14 98ICV MS160920-1 .04887 90 110mg/L.05

WG412343ICB 10/28/16 14:17ICB U -0.0003 0.0003mg/L

WG412343LFB 10/28/16 14:20 92LFB MS160928-2 .04629 85 115mg/L.05005

L33705-06AS 10/28/16 15:18 U 98AS MS160928-2 2.4405 70 130mg/L2.5025

L33705-06ASD 10/28/16 15:22 U 99ASD MS160928-2 2.4695 170 130mg/L 202.5025

Calcium, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 101ICV II161007-2 101.05 95 105mg/L100

WG412158ICB 10/26/16 19:17ICB U -0.3 0.3mg/L

WG412158LFB 10/26/16 19:29 102LFB II160929-3 69.4 85 115mg/L67.98044

L33705-06AS 10/26/16 20:27 209 91AS II160929-3 270.6 85 115mg/L67.98044

L33705-06ASD 10/26/16 20:30 209 86ASD II160929-3 267.2 185 115mg/L 2067.98044

Chloride M300.0 - Ion Chromatography

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG410689

WG410689ICV 09/29/16 7:13 94ICV WI160818-1 18.9 90 110mg/L20.02

WG410689ICB 09/29/16 7:31ICB U -0.5 0.5mg/L

WG412498

WG412498LFB1 11/01/16 15:02 99LFB WI160802-5 29.6 90 110mg/L30

L33706-01DUP  RA11/01/16 17:25 1.16DUP 1.16 0mg/L 20

L33706-02AS 11/01/16 18:37 1.17 97AS WI160802-5 30.2 90 110mg/L30

WG412498LFB2 11/02/16 2:05 99LFB WI160802-5 29.7 90 110mg/L30

Iron, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 100ICV II161007-2 2.001 95 105mg/L2

WG412158ICB 10/26/16 19:17ICB U -0.06 0.06mg/L

WG412158LFB 10/26/16 19:29 98LFB II160929-3 .983 85 115mg/L1.0017

L33705-06AS 10/26/16 20:27 .11 99AS II160929-3 1.09 85 115mg/L1.0017

L33705-06ASD 10/26/16 20:30 .11 96ASD II160929-3 1.064 285 115mg/L 201.0017
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33706Daniel B. Stephens & Associates

Magnesium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 100ICV II161007-2 99.9 95 105mg/L100

WG412158ICB 10/26/16 19:17ICB U -0.6 0.6mg/L

WG412158LFB 10/26/16 19:29 92LFB II160929-3 46.1 85 115mg/L50.01136

L33705-06AS 10/26/16 20:27 78.3 87AS II160929-3 121.6 85 115mg/L50.01136

L33705-06ASD  MA10/26/16 20:30 78.3 84ASD II160929-3 120.5 185 115mg/L 2050.01136

Manganese, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 98ICV II161007-2 1.9512 95 105mg/L2

WG412158ICB 10/26/16 19:17ICB U -0.015 0.015mg/L

WG412158LFB 10/26/16 19:29 99LFB II160929-3 .4938 85 115mg/L.5

L33705-06AS  M310/26/16 20:27 4.89 55AS II160929-3 5.165 85 115mg/L.5

L33705-06ASD  M310/26/16 20:30 4.89 43ASD II160929-3 5.104 185 115mg/L 20.5

Phosphorus, total     M365.1 - Auto Ascorbic Acid (digest)

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412437

WG412437ICV 10/31/16 14:00 99ICV WI160908-3 .645 90 110mg/L.65228

WG412437ICB 10/31/16 14:03ICB U -0.02 0.02mg/L

WG412441

WG412213LRB 10/31/16 15:00LRB U -0.02 0.02mg/L

WG412213LFB 10/31/16 15:01 99LFB WI161021-2 .496 90 110mg/L.5

L33701-02LFM 10/31/16 15:19 U 102LFM WI161021-2 .51 90 110mg/L.5

L33706-01DUP  RA10/31/16 15:22 UDUP U 0mg/L 20

Potassium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 101ICV II161007-2 20.16 95 105mg/L20

WG412158ICB 10/26/16 19:17ICB U -0.6 0.6mg/L

WG412158LFB 10/26/16 19:29 100LFB II160929-3 99.54 85 115mg/L99.96112

L33705-06AS 10/26/16 20:27 4.3 104AS II160929-3 108.7 85 115mg/L99.96112

L33705-06ASD 10/26/16 20:30 4.3 103ASD II160929-3 107.3 185 115mg/L 2099.96112

Residue, Filterable (TDS) @180C     SM2540C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG411965

WG411965PBW 10/22/16 11:30PBW U -20 20mg/L

WG411965LCSW 10/22/16 11:32 100LCSW PCN51577 260 80 120mg/L260

L33706-01DUP 10/22/16 12:01 116DUP 116 0mg/L 10

L33708-07DUP  RA10/22/16 12:30 UDUP U 0mg/L 10
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33706Daniel B. Stephens & Associates

Sodium, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 101ICV II161007-2 100.55 95 105mg/L100

WG412158ICB 10/26/16 19:17ICB U -0.6 0.6mg/L

WG412158LFB 10/26/16 19:29 99LFB II160929-3 98.77 85 115mg/L100.007

L33705-06AS 10/26/16 20:27 4.2 103AS II160929-3 107.4 85 115mg/L100.007

L33705-06ASD 10/26/16 20:30 4.2 102ASD II160929-3 106.5 185 115mg/L 20100.007

Sulfate M300.0 - Ion Chromatography

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG410689

WG410689ICV 09/29/16 7:13 97ICV WI160818-1 48.7 90 110mg/L50

WG410689ICB 09/29/16 7:31ICB U -0.5 0.5mg/L

WG412498

WG412498LFB1 11/01/16 15:02 99LFB WI160802-5 29.6 90 110mg/L30

L33706-01DUP 11/01/16 17:25 12.9DUP 12.8 1mg/L 20

L33706-02AS 11/01/16 18:37 13.2 96AS WI160802-5 42 90 110mg/L30

WG412498LFB2 11/02/16 2:05 99LFB WI160802-5 29.7 90 110mg/L30

Zinc, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412158

WG412158ICV 10/26/16 19:11 99ICV II161007-2 1.972 95 105mg/L2

WG412158ICB 10/26/16 19:17ICB U -0.03 0.03mg/L

WG412158LFB 10/26/16 19:29 102LFB II160929-3 .507 85 115mg/L.4995

L33705-06AS 10/26/16 20:27 .9 95AS II160929-3 1.374 85 115mg/L.4995

L33705-06ASD 10/26/16 20:30 .9 94ASD II160929-3 1.368 085 115mg/L 20.4995
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L33706Daniel B. Stephens & Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M200.7 ICPMagnesium, dissolvedL33706-01 WG412158

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M300.0 - Ion ChromatographyBromideWG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion Chromatography

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyChloride

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG412441

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M200.7 ICPMagnesium, dissolvedL33706-02 WG412158

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M300.0 - Ion ChromatographyBromideWG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion Chromatography

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyChloride

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG412441

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M200.7 ICPMagnesium, dissolvedL33706-03 WG412158

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M300.0 - Ion ChromatographyBromideWG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion Chromatography

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyChloride

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG412441

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L33706Daniel B. Stephens & Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

DF Sample required dilution due to high sediment.M365.1 - Auto Ascorbic Acid 
Digestion

Phosphorus, totalL33706-04 WG412213

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M200.7 ICPMagnesium, dissolvedWG412158

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

DC Sample required dilution.  Non-target analyte exceeded 
calibration range.

M300.0 - Ion ChromatographyBromideWG412498

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M300.0 - Ion Chromatography

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion Chromatography

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyChloride

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG412441

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

ZW Method deviation.  The sample was centrifuged prior to 
analysis due to high solid content.

SM2320B - TitrationTotal AlkalinityWG412167

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L33706Daniel B. Stephens & Associates

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Daniel B. Stephens & Associates
021757/ES06.0038.15P4

ACZ Project ID:

Date Received:

Received By: pjs

10/21/2016 10:06

L33706

Date Printed: 10/21/2016

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the Date:Time Line 1 section p rior to ACZ 
custody.  

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4245       5.1       <=6.0         14          Yes

X

Was ice present in the shipment container(s)?

Yes - Wet ice was present in the shipment container (s).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Daniel B. Stephens & Associates
021757/ES06.0038.15P4

ACZ Project ID:

Date Received:

Received By: pjs

10/21/2016 10:06

L33706

Date Printed: 10/21/2016

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

 Analytical 

Report

Daniel B. Stephens & Associates

6020 Academy NE

Albuquerque, NM  87109

ACZ Project ID:  L33708

Beth Salvas: 

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 21, 
2016.  This project has been assigned to ACZ's project number, L33708.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33708.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after February 05, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Beth Salvas

November 07, 2016

Project ID:  021757/ES06.0038.15P4

Daniel B. Stephens & Associates

6020 Academy Suite 100

Albuquerque, NM  87109

Beth Salvas

Report to: Bill to:

cc:  Elizabeth Bastien

Suite 100

Page 1 of 17L33708-1611071442



ACZ Sample ID: L33708-01

Sample ID: P7SMW416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 11:15

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Barium, dissolved M200.7 ICP 0.858 mg/L 0.02 aeb0.003 10/26/16 21:581

Iron, dissolved M200.7 ICP 14.60 mg/L 0.05 aeb0.02* 10/26/16 21:581

Manganese, dissolved M200.7 ICP 2.200 mg/L 0.03 aeb0.005* 10/26/16 21:581

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Residue, Filterable 
(TDS) @180C

SM2540C 440 mg/L 20 emk10* 10/22/16 12:111

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-02

Sample ID: DU1-P416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 13:55

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Cadmium, dissolved M200.8 ICP-MS 0.0146 mg/L 0.0005 enb0.0001 10/28/16 15:341

Cobalt, dissolved M200.7 ICP 0.04 mg/L 0.05B aeb0.01 10/26/16 22:141

Iron, dissolved M200.7 ICP 11.60 mg/L 0.05 aeb0.02* 10/26/16 22:141

Manganese, dissolved M200.7 ICP 4.550 mg/L 0.03 aeb0.005* 10/26/16 22:141

Zinc, dissolved M200.7 ICP 12.30 mg/L 0.05 aeb0.01 10/26/16 22:141

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Fluoride M300.0 - Ion Chromatography 1.63 mg/L 1.25 bsu0.25* 11/02/16 17:375

Residue, Filterable 
(TDS) @180C

SM2540C 1070 mg/L 40 emk20* 10/22/16 12:142

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-03

Sample ID: P13MW416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 13:50

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Iron, dissolved M200.7 ICP 31.80 mg/L 0.05 aeb0.02* 10/26/16 22:171

Manganese, dissolved M200.7 ICP 1.680 mg/L 0.03 aeb0.005* 10/26/16 22:171

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Residue, Filterable 
(TDS) @180C

SM2540C 408 mg/L 40 emk20* 10/22/16 12:172

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-04

Sample ID: P13SMW416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 13:45

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Cadmium, dissolved M200.8 ICP-MS 0.0148 mg/L 0.0005 enb0.0001 10/28/16 15:371

Cobalt, dissolved M200.7 ICP 0.05 mg/L 0.05 aeb0.01 10/26/16 22:201

Iron, dissolved M200.7 ICP 11.60 mg/L 0.05 aeb0.02 10/26/16 22:201

Manganese, dissolved M200.7 ICP 4.540 mg/L 0.03 aeb0.005 10/26/16 22:201

Zinc, dissolved M200.7 ICP 12.30 mg/L 0.05 aeb0.01 10/26/16 22:201

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Fluoride M300.0 - Ion Chromatography 1.63 mg/L 1.25 bsu0.25* 11/02/16 17:555

Residue, Filterable 
(TDS) @180C

SM2540C 1050 mg/L 20 emk10* 10/22/16 12:191

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-05

Sample ID: P7MW416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 12:10

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Barium, dissolved M200.7 ICP 3.400 mg/L 0.02 aeb0.003 10/26/16 22:231

Iron, dissolved M200.7 ICP 4.18 mg/L 0.05 aeb0.02 10/26/16 22:231

Manganese, dissolved M200.7 ICP 1.00 mg/L 0.03 aeb0.005 10/26/16 22:231

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Fluoride M300.0 - Ion Chromatography 0.31 mg/L 0.25 bsu0.05* 11/02/16 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 422 mg/L 20 emk10* 10/22/16 12:221

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-06

Sample ID: EB1-P416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 15:40

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Barium, dissolved M200.7 ICP 0.004 mg/L 0.02B aeb0.003 10/26/16 22:261

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 10/28/16 15:411

Cobalt, dissolved M200.7 ICP mg/L 0.05U aeb0.01 10/26/16 22:261

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/26/16 22:261

Manganese, dissolved M200.7 ICP mg/L 0.03U aeb0.005 10/26/16 22:261

Zinc, dissolved M200.7 ICP mg/L 0.05U aeb0.01 10/26/16 22:261

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Fluoride M300.0 - Ion Chromatography mg/L 0.25U bsu0.05* 11/02/16 0:171

Residue, Filterable 
(TDS) @180C

SM2540C mg/L 20U emk10* 10/22/16 12:241

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L33708-07

Sample ID: FB1-P416DS

Sample Matrix: Ground Water

Daniel B. Stephens & Associates

Project ID: 021757/ES06.0038.15P4

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/18/16 15:50

Date Received: 10/21/16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Barium, dissolved M200.7 ICP mg/L 0.02U aeb0.003 10/26/16 22:301

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 10/28/16 15:441

Cobalt, dissolved M200.7 ICP mg/L 0.05U aeb0.01 10/26/16 22:301

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/26/16 22:301

Manganese, dissolved M200.7 ICP mg/L 0.03U aeb0.005 10/26/16 22:301

Zinc, dissolved M200.7 ICP mg/L 0.05U aeb0.01 10/26/16 22:301

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Fluoride M300.0 - Ion Chromatography mg/L 0.25U bsu0.05* 11/02/16 0:351

Residue, Filterable 
(TDS) @180C

SM2540C mg/L 20U emk10* 10/22/16 12:271

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33708Daniel B. Stephens & Associates

Barium, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412169

WG412169ICV 10/26/16 21:14 100ICV II161007-2 1.9902 95 105mg/L2

WG412169ICB 10/26/16 21:20ICB .0032 -0.009 0.009mg/L

WG412169LFB 10/26/16 21:33 101LFB II160929-3 .5051 85 115mg/L.5005

L33708-01AS 10/26/16 22:01 .858 91AS II160929-3 1.313 85 115mg/L.5005

L33708-01ASD 10/26/16 22:11 .858 97ASD II160929-3 1.345 285 115mg/L 20.5005

L33720-01AS 10/26/16 22:49 .01 102AS II160929-3 .5181 85 115mg/L.5005

L33720-01ASD 10/26/16 22:52 .01 101ASD II160929-3 .5175 085 115mg/L 20.5005

Cadmium, dissolved M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412343

WG412343ICV 10/28/16 14:14 98ICV MS160920-1 .04887 90 110mg/L.05

WG412343ICB 10/28/16 14:17ICB U -0.0003 0.0003mg/L

WG412343LFB 10/28/16 14:20 92LFB MS160928-2 .04629 85 115mg/L.05005

L33705-06AS 10/28/16 15:18 U 98AS MS160928-2 2.4405 70 130mg/L2.5025

L33705-06ASD 10/28/16 15:22 U 99ASD MS160928-2 2.4695 170 130mg/L 202.5025

Cobalt, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412169

WG412169ICV 10/26/16 21:14 96ICV II161007-2 1.923 95 105mg/L2.002

WG412169ICB 10/26/16 21:20ICB U -0.03 0.03mg/L

WG412169LFB 10/26/16 21:33 100LFB II160929-3 .501 85 115mg/L.5015

L33708-01AS 10/26/16 22:01 U 97AS II160929-3 .485 85 115mg/L.5015

L33708-01ASD 10/26/16 22:11 U 99ASD II160929-3 .494 285 115mg/L 20.5015

L33720-01AS 10/26/16 22:49 U 98AS II160929-3 .491 85 115mg/L.5015

L33720-01ASD 10/26/16 22:52 U 101ASD II160929-3 .506 385 115mg/L 20.5015

Fluoride M300.0 - Ion Chromatography

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG410689

WG410689ICV 09/29/16 7:13 96ICV WI160818-1 3.82 90 110mg/L3.996

WG410689ICB 09/29/16 7:31ICB U -0.05 0.05mg/L

WG412498

WG412498LFB1 11/01/16 15:02 102LFB WI160802-5 1.53 90 110mg/L1.5

L33707-08DUP  RA11/01/16 22:12 UDUP U 0mg/L 20

WG412498LFB2 11/02/16 2:05 101LFB WI160802-5 1.52 90 110mg/L1.5

L33707-09AS 11/02/16 17:19 1.56 99AS WI160802-5 31.4 90 110mg/L30
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L33708Daniel B. Stephens & Associates

Iron, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412169

WG412169ICV 10/26/16 21:14 99ICV II161007-2 1.981 95 105mg/L2

WG412169ICB 10/26/16 21:20ICB U -0.06 0.06mg/L

WG412169LFB 10/26/16 21:33 103LFB II160929-3 1.029 85 115mg/L1.0017

L33708-01AS  M310/26/16 22:01 14.6 8AS II160929-3 14.68 85 115mg/L1.0017

L33708-01ASD  M310/26/16 22:11 14.6 36ASD II160929-3 14.96 285 115mg/L 201.0017

L33720-01AS 10/26/16 22:49 U 100AS II160929-3 1.006 85 115mg/L1.0017

L33720-01ASD 10/26/16 22:52 U 100ASD II160929-3 1.005 085 115mg/L 201.0017

Manganese, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412169

WG412169ICV 10/26/16 21:14 97ICV II161007-2 1.948 95 105mg/L2

WG412169ICB 10/26/16 21:20ICB U -0.015 0.015mg/L

WG412169LFB 10/26/16 21:33 103LFB II160929-3 .5132 85 115mg/L.5

L33708-01AS  M310/26/16 22:01 2.2 74AS II160929-3 2.569 85 115mg/L.5

L33708-01ASD 10/26/16 22:11 2.2 85ASD II160929-3 2.624 285 115mg/L 20.5

L33720-01AS 10/26/16 22:49 U 102AS II160929-3 .5106 85 115mg/L.5

L33720-01ASD 10/26/16 22:52 U 102ASD II160929-3 .5121 085 115mg/L 20.5

Residue, Filterable (TDS) @180C SM2540C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG411965

WG411965PBW 10/22/16 11:30PBW U -20 20mg/L

WG411965LCSW 10/22/16 11:32 100LCSW PCN51577 260 80 120mg/L260

L33708-07DUP  RA10/22/16 12:30 UDUP U 0mg/L 10

Zinc, dissolved M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG412169

WG412169ICV 10/26/16 21:14 100ICV II161007-2 2.004 95 105mg/L2

WG412169ICB 10/26/16 21:20ICB U -0.03 0.03mg/L

WG412169LFB 10/26/16 21:33 109LFB II160929-3 .542 85 115mg/L.4995

L33708-01AS 10/26/16 22:01 U 103AS II160929-3 .512 85 115mg/L.4995

L33708-01ASD 10/26/16 22:11 U 107ASD II160929-3 .536 585 115mg/L 20.4995

L33720-01AS 10/26/16 22:49 U 107AS II160929-3 .533 85 115mg/L.4995

L33720-01ASD 10/26/16 22:52 U 112ASD II160929-3 .557 485 115mg/L 20.4995
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L33708Daniel B. Stephens & Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, dissolvedL33708-01 WG412169

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, dissolvedL33708-02 WG412169

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyFluorideWG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, dissolvedL33708-03 WG412169

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPManganese, dissolved

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyFluorideL33708-04 WG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyFluorideL33708-05 WG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyFluorideL33708-06 WG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M300.0 - Ion ChromatographyFluorideL33708-07 WG412498

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540CResidue, Filterable (TDS) @180CWG411965

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L33708Daniel B. Stephens & Associates

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Daniel B. Stephens & Associates
021757/ES06.0038.15P4

ACZ Project ID:

Date Received:

Received By: pjs

10/21/2016 10:06

L33708

Date Printed: 10/21/2016

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples?

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 1 and Analyses Requ ested 
section prior to ACZ custody. 

Cooler Id  Temp(°C)    Temp    Rad(µR/Hr)  Custody Seal
 Criteria(°C)  Intact?

---------  --------  ------------  ----------  ------------
4073  0.3  <=6.0  15  Yes
4245  5.1  <=6.0  14  Yes

X

Was ice present in the shipment container(s)?

Yes - Wet ice was present in the shipment container(s).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Daniel B. Stephens & Associates
021757/ES06.0038.15P4

ACZ Project ID:

Date Received:

Received By: pjs

10/21/2016 10:06

L33708

Date Printed: 10/21/2016

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03

Page 15 of 17L33708-1611071442



Page 16 of 17L33708-1611071442



P
age 17 of 17

L33708-1611071442



Appendix E 

Hydrographs 
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Appendix C 

NMDGF Groundwater 
Monitoring Data 



NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Aluminum, 
dissolved

Aluminum, 
total

Arsenic, 
dissolved

Arsenic, 
total

Barium, 
dissolved

Barium, 
total

Boron, 
dissolved

Cadmium, 
dissolved

Cadmium, 
total

Calcium, 
dissolved

Calcium, 
total

Chromium, 
dissolved

Chromium, 
total

Cobalt, 
dissolved Cobalt, total

Copper, 
dissolved

Copper, 
total

Iron, 
dissolved Iron, total

Section 20.6.2.3103 
NMAC Standard 5 NA 0.1 NA 1 NA 0.75 0.01 NA NA NA 0.05 NA 0.05 NA 1 NA 1 NA

10/7/1998 3.17 77.3 0.01 0.25 0.177 0.654 - 0.0004 0.002 94.3 112 0.0057 0.126 0.05 0.33 0.033 0.456 5.22 103

2/10/1999 U 141 0.009 0.046 0.108 1.14 - U 0.003 88.7 125 0.0024 0.356 0.03 0.55 0.003 1.58 0.29 210

5/27/1999 0.07 108 U 0.024 0.099 0.928 - U 0.0015 104 136 0.0006 0.224 0.01 0.32 0.005 1.39 0.1 154

8/18/1999 0.08 151 0.0087 0.04 0.131 1.35 - 0.0003 0.002 86.7 145 0.00052 0.39703 0.02 0.51 0.0021 1.3153 0.84 218

11/16/1999 0.1 123 0.0126 0.03 0.148 1.12 - U 0.0048 73.3 115 0.0003 0.308 0.06 0.71 0.0011 1.27 0.36 210

2/23/2000 0.03 21.5 0.0034 0.0006 0.099 0.239 - U 0.0009 68.7 70.7 U 0.0356 0.03 0.09 0.0006 0.136 0.13 28.8

6/1/2000 0.15 117 U 0.021 0.097 1.04 - U 0.0036 68.1 110 0.001 0.205 0.01 0.59 U 1.5 0.77 184

8/1/2000 0.12 11 0.0072 0.025 0.147 0.102 - 0.0001 0.0042 96.7 10.9 0.0006 0.338 0.06 0.09 0.0014 2.44 0.86 17.9

2/28/2017 - - - - - - - - - 51 - - - 0.057 - - - - -

2/28/2017 (dup) - - - - - - - - - 54 - - - 0.037 - - - - -

4/18/2017 0.023 - <0.020 - 0.087 - 0.064 <0.0020 - 61 - <0.0060 - 0.013 - <0.0060 - 0.27 -
4/18/2017 (dup) <0.020 - <0.020 - 0.085 - 0.065 <0.0020 - 60 - <0.0060 - 0.017 - <0.0060 - 0.28 -

8/7/2017 - - - - - - - - - - - - - 0.040 - - - - -

8/7/2017 (dup) - - - - - - - - - - - - - 0.079 - - - - -

11/8/2017 - - - - - - - - - - - - - 0.099 - - - - -
11/8/2017 (dup) - - - - - - - - - - - - - 0.120 - - - - -

2/10/1999 0.09 17.5 0.017 0.026 0.058 0.223 - U 0.0037 34.5 49.7 0.0012 0.0402 0.01 0.07 U 0.117 0.23 29.2

5/27/1999 0.17 7.18 0.005 0.011 0.046 0.092 - U 0.0006 34.7 39.6 0.0005 0.0115 0.01 0.02 0.003 0.051 0.31 9.9

8/18/1999 0.06 12.8 0.0219 0.03 0.05 0.133 - 0.0001 0.002 33.5 40 0.00037 0.019 U 0.04 0.0011 0.07 0.14 16.4

11/16/1999 U 9.63 0.0206 U 0.054 0.143 - 0.0002 0.0011 33.7 39.8 0.0002 U 0.01 0.05 0.001 U 0.23 13.6

2/23/2000 U 1.98 0.005 0.018 0.044 0.075 - U 0.002 34.7 33.5 U 0.005 U 0.03 U 0.021 0.06 4.21

6/1/2000 0.06 12.7 0.006 0.036 0.048 0.2 - U 0.0057 31 39.2 0.0008 0.0242 0.01 0.12 U 0.114 0.12 22.2

8/1/2000 0.06 6.32 0.0125 0.027 0.05 0.122 - 0.0007 0.0039 34.2 38.3 0.0005 0.0134 0.01 0.05 0.0008 0.047 0.14 10.7

2/28/2017 - - - - - - - - - 38 - - - 0.015 - - - - -
4/18/2017 <0.020 <0.020 0.036 <0.040 <0.0020 - 36 - <0.0060 - <0.0060 - <0.0060 - 0.024 -

8/7/2017 - - - - - - - - - - - - - 0.0098 - - - - -
11/08/2017 - - - - - - - - - - - - - 0.011 - - - - -

10/7/1998 0.16 13.8 U 0.004 0.36 0.19 - U U 34.4 37.4 0.0005 0.0214 U 0.09 0.005 0.122 0.17 19.7

2/10/1999 0.12 132 U 0.008 0.03 1.91 - U U 34.4 83 0.0011 0.548 U 1.07 0.003 0.306 0.08 222

5/27/1999 0.28 83 U 0.019 0.033 0.998 - U 0.0029 34.6 64.9 0.0005 0.155 U 0.26 0.004 0.749 0.15 125

8/18/1999 0.03 61.8 U 0.02 0.041 0.76 - 0.0002 U 40.3 67 0.00028 0.09065 U 0.24 0.0027 0.4494 0.03 92.3

11/16/1999 0.05 10.7 U U 0.033 0.152 - 0.0002 0.0007 35.3 39.5 0.0003 0.0205 U 0.05 0.0015 0.085 0.04 17.8

2/23/2000 0.04 7.87 U U 0.027 0.109 - U U 34.8 36.6 0.0002 0.013 U 0.05 0.003 0.078 0.02 12.7

6/1/2000 0.09 0.52 U U 0.019 0.022 - U U 13.1 11.9 0.0006 0.0007 U U 0.0012 0.001 0.09 0.3

8/1/2000 0.17 52.9 U 0.007 0.038 0.91 - 0.0002 0.0028 37.9 60 0.0006 0.0828 U 0.4 0.0022 0.889 0.09 92.6
4/18/2017 <0.020 - <0.020 - 0.027 - <0.040 <0.0020 - 29 - <0.0060 - <0.0060 - <0.0060 - 0.038 -

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

Well ID

WCMW2B

WCMW1

WCMW2A
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NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Section 20.6.2.3103 

NMAC Standard
10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017

2/28/2017 (dup)

4/18/2017
4/18/2017 (dup)

8/7/2017

8/7/2017 (dup)

11/8/2017
11/8/2017 (dup)

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017
4/18/2017

8/7/2017
11/08/2017

10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000
4/18/2017

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

Well ID

WCMW2B

WCMW1

WCMW2A

Lead, 
dissolved Lead, total

Magnesium, 
dissolved

Magnesium, 
total

Manganese, 
dissolved

Manganese, 
total

Mercury, 
dissolved

Mercury, 
total

Molybdenum, 
dissolved

Molybdenum, 
total

Nickel, 
dissolved

Nickel, 
total

Potassium, 
dissolved

Potassium, 
total

Selenium, 
dissolved

Selenium, 
total

Silica, 
dissolved

0.05 NA NA NA 0.2 NA NA 0.002 1 NA 0.2 NA NA NA 0.05 NA NA

0.0048 0.0564 14.5 37.3 0.844 1.8 U U 0.05 0.11 0.01 0.12 2.8 13.1 U 0.002 -

U 0.128 13.4 63 0.622 2.82 U U 0.05 0.12 0.02 0.31 2 22 U 0.003 -

0.0002 0.105 12.8 49.4 0.369 1.99 U U U 0.03 U 0.21 1.3 11.9 0.003 0.002 -

0.0003 0.142 13 64 0.746 3.38 U U 0.04 0.07 U 0.31 2.2 21 U 0.001 -

0.001 0.0856 13 62.2 0.718 2.93 U U 0.08 0.15 0.03 0.36 3 23.3 U 0.003 -

0.0013 0.0166 12.9 18.8 0.711 1.04 U U 0.05 0.04 0.01 0.05 2.1 4.9 U U -

U 0.106 12.5 56 0.841 2.89 U U 0.03 0.07 U 0.34 2.1 19.9 U U -

0.0001 0.145 13.4 5.2 0.731 0.252 U U 0.03 U 0.03 0.04 2 2.2 U U -

- - 9.1 - 0.36 - - - - - - - 1.3 - - - 24

- - 8.8 - 0.25 - - - - - - - 1.2 - - - 24

<0.0050 - 9.2 - 0.22 - - <0.00020 0.019 <0.010 - 1.0 - - - 26
<0.0050 - 9.2 - 0.23 - - <0.00020 0.019 <0.010 - 1.1 - - - 24

- - - - 0.35 - - - - - - - - - - - -

- - - - 0.42 - - - - - - - - - - - -

- - - - 0.44 - - - - - - - - - - - -
- - - - 0.46 - - - - - - - - - - - -

0.0005 0.0698 4.6 8.8 0.41 0.877 U U U U U 0.04 1.2 3.7 U 0.002 -

0.0005 0.0191 3.9 5.6 0.182 0.216 U U U U U 0.02 0.8 1.8 U U -

0.0003 0.034 4.3 6.2 0.211 0.421 U U U U U 0.02 1.2 2.2 U U -

0.0003 0.0271 4.4 6.3 0.298 0.516 U U 0.03 0.02 U 0.02 1.1 2.6 U U -

U 0.008 4.3 4.5 0.093 0.502 U U U U U 0.02 1.1 1.2 U U -

0.0007 0.0504 3.7 6.8 0.187 1.37 U U U U U 0.04 1.2 3 U U -

0.0002 0.0208 4.1 5.8 0.286 0.735 U U U U U 0.02 1.3 2.2 U U -

- - 3.6 - 0.087 - - - - - - - 1.0 - - - 14
<0.0050 - 3.5 - 0.049 - - <0.00020 <0.0080 - <0.010 - <1.0 - - - 13

- - - - 0.160 - - - - - - - - - - - -
- - - - 0.086 - - - - - - - - - - - -

0.0011 0.0143 3.2 6.1 0.251 1.37 U U U 0.01 U 0.04 0.6 2.4 U 0.001 -

U 0.0328 3.1 40 0.131 12.9 U 0.0005 U U U 0.45 0.5 0.17 U 0.004 -

0.0002 0.144 2.9 24.2 0.026 5.52 U 0.0006 U U U 0.21 0.4 8.7 0.001 0.001 -

0.0002 0.094 3.7 19 0.113 3.43 U 0.0004 U U U 0.15 0.4 9 U U -

U 0.0107 3.4 6.1 0.105 0.728 U U 0.01 U U 0.03 0.5 2 U U -

U 0.007 3.4 5.4 0.055 0.542 U U U U U 0.03 0.4 1.5 U U -

0.0001 0.0022 1.3 1.5 0.018 0.007 U U U U U U 0.6 0.7 U U -

0.0001 0.0947 3.5 21 0.461 5.39 U U U U U 0.2 0.6 8 U U -
<0.0050 - 2.8 - 0.082 - - <0.00020 <0.0080 - <0.010 - <1.0 - - - 7.8
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NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Section 20.6.2.3103 

NMAC Standard
10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017

2/28/2017 (dup)

4/18/2017
4/18/2017 (dup)

8/7/2017

8/7/2017 (dup)

11/8/2017
11/8/2017 (dup)

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017
4/18/2017

8/7/2017
11/08/2017

10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000
4/18/2017

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

Well ID

WCMW2B

WCMW1

WCMW2A

Silver, 
dissolved Silver, total

Sodium, 
dissolved

Sodium, 
total

Zinc, 
dissolved Zinc, total

Bicarbonate 
as CaCO3

Carbonate as 
CaCO3

Hydroxide as 
CaCO3

Total 
Alkalinity Chloride Fluoride

Hardness 
as caco3

Nitrate as N, 
dissolved

Nitrate/Nitrite as 
N, dissolved

Nitrite as N, 
dissolved

Residual, 
Filterable 

(TDS) Sulfate

0.05 NA NA NA 10 NA NA NA NA NA 250 1.6 NA 10 10 NA 1000 600

U 0.0005 61.8 64.5 0.06 0.79 - U U 381 18 3.4 295 0.07 0.09 0.02 450 15

U 0.0011 51.2 55 U 1.75 304 U U 304 16 2.9 277 0.05 0.05 U 410 25.7

U 0.0007 47.8 49.2 0.01 1.39 348 U U 348 10 3 313 U U U 420 28.2

U 0.002 58.6 61 U 1.94 348 U U 348 10 3.3 270 0.16 0.2 0.4 420 15.2

U 0.0009 57.3 61.6 0.01 2.07 322 U U 322 7 3.6 237 0.11 0.11 U 380 21.7

U 0.0002 52 51 U 0.23 315 U U 315 7 3.9 225 0.02 0.02 U 350 8.8

U 0.0007 56.4 60 0.01 1.79 305 U U 305 5 4 222 0.03 0.03 U 350 U

U 0.0008 56.6 5 0.02 0.22 369 U U 369 7 2.4 297 HT HT HT 460 33

- - 51 - - - 233.9 <2.000 - 233.9 6.9 4.9 - - <0.10 - 280 27

- - 50 - - - 235.5 <2.000 - 235.5 7.1 4.8 - - 0.18 - 280 28

<0.0050 - 52 - <0.020 - 267 <2.000 - 267 7.7 4.7 - <0.10 - - 335 26
<0.0050 - 51 - <0.020 - 269.3 <2.000 - 269.3 7.6 4.6 - <0.10 - - 345 25

- - - - - - - - - - - 5.7 - - - - - -

- - - - - - - - - - - 5.9 - - - - - -

- - - - - - - - - - - 4.9 - - - - - -
- - - - - - - - - - - 4.8 - - - - - -

U U 25.9 25.8 U 0.39 133 U U 133 3 2.2 105 U U U 190 18.8

U U 20.7 20.4 0.01 0.14 125 U U 125 2 1.8 103 0.03 0.03 U 160 16.8

U U 25.7 23.8 U 0.24 132 U U 132 2 1.9 101 0.05 0.05 U 170 7.6

U U 28.1 28.6 0.02 0.19 158 U U 158 2 2.2 102 0.16 0.16 U 180 19.9

U U 20.9 19 0.02 0.08 122 U U 122 2 1.6 104 0.04 0.04 U 160 21.7

U 0.0002 24.4 25 0.02 0.3 119 U U 119 2 2.4 93 0.03 0.03 U 160 11

U U 21.9 22 0.03 0.16 122 U U 122 3 2.1 102 HT HT HT 180 21

- - 16 - - - 114.9 <2.000 - 114.9 2.4 1.7 - - <0.10 - 168 23
<0.0050 - 14 - 0.028 - 121 <2.000 - 121 2.3 1.5 - <0.10 - - 166 19

- - - - - - - - - - - 2.0 - - - - - -
- - - - - - - - - - - 1.7 - - - - - -

U U 5.7 6 0.02 0.16 95 U U 95 U 0.5 99 0.1 0.1 U 130 10

U U 6 10 0.02 1.95 90 U U 90 1 0.5 99 U U U 130 14

U 0.0011 5 6.1 0.01 0.93 88 U U 88 2 0.5 98 U U U 110 17.2

0.00008 U 5.8 7 U 0.79 117 U U 117 U 0.5 116 U U U 150 8.1

U 0.0002 5.7 6.1 0.02 0.14 88 U U 88 U 0.6 102 0.08 0.08 U 140 12.4

U U 6.6 7 0.01 0.12 103 U U 165 U 0.7 101 U U U 130 14.8

U U 1.1 U 0.02 U 31 U U 31 U 0.2 38 0.11 0.11 U 60 2

U 0.0005 5.8 U 0.02 0.9 102 U U 102 1 0.7 109 HT HT HT 140 18
<0.0050 - 2.8 - <0.020 - 85.32 <2.000 - 85.32 1.0 0.4 - <0.10 - - 106 11
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NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Aluminum, 
dissolved

Aluminum, 
total

Arsenic, 
dissolved

Arsenic, 
total

Barium, 
dissolved

Barium, 
total

Boron, 
dissolved

Cadmium, 
dissolved

Cadmium, 
total

Calcium, 
dissolved

Calcium, 
total

Chromium, 
dissolved

Chromium, 
total

Cobalt, 
dissolved Cobalt, total

Copper, 
dissolved

Copper, 
total

Iron, 
dissolved Iron, total

Section 20.6.2.3103 
NMAC Standard 5 NA 0.1 NA 1 NA 0.75 0.01 NA NA NA 0.05 NA 0.05 NA 1 NA 1 NAWell ID

10/7/1998 0.15 19.9 U 0.019 0.074 0.216 - U 0.0039 71.9 22.4 0.0011 0.167 U 0.02 0.003 0.289 0.93 28.6

2/10/1999 0.14 345 U 0.06 0.047 4.6 - U 0.016 59.6 297 0.0015 0.85 U 0.54 0.003 1.65 0.09 482

5/27/1999 0.2 63.1 U 0.011 0.034 0.75 - U 0.0021 39 64 0.001 0.111 U 0.05 0.002 0.182 0.11 84

8/18/1999 0.78 140 U 0.02 0.042 1.6 - U 0.005 41.8 107 0.00091 0.32453 U 0.27 0.0034 0.5341 0.31 210

11/16/1999 U 62.8 U 0.012 0.048 0.707 - 0.0003 0.0042 54.8 82 0.0001 0.115 U 0.09 0.0017 0.269 U 94.7

2/23/2000 0.4 50.5 U U 0.039 0.614 - 0.0003 U 49.9 67 0.0014 0.11 U 0.1 0.0009 0.2 0.11 72.7

6/1/2000 0.71 90.1 U 0.013 0.033 1.15 - U 0.0053 33.9 76 0.0015 0.211 U 0.16 0.003 0.529 0.29 122

8/1/2000 0.15 25.9 U 0.005 0.049 0.34 - U 0.0019 51.9 49 0.0006 0.0585 U U 0.0016 0.161 0.06 34.7

2/28/2017 - - - - - - - - - 36 - - - <0.0060 - - - - -
4/18/2017 0.11 - <0.020 - 0.022 - <0.040 <0.0020 - 30 - <0.0060 - <0.0060 - <0.0060 - 0.056 -

2/10/1999 - 50.6 - 0.019 - 0.64 - - 0.004 - 59 - 0.075 - 0.21 - 0.63 - 94.8

5/27/1999 0.08 85.6 U 0.04 0.036 1.23 - U 0.002 39.7 75.9 U 0.146 U 0.16 0.003 0.7 0.06 144

8/18/1999 0.36 41.7 U 0.03 0.037 0.77 - U U 42.4 66 0.00059 0.0833 U 0.17 0.0032 0.481 0.18 71.6

11/16/1999 0.09 3.56 U 0.002 0.035 0.054 - 0.0001 0.0002 40.7 41.4 0.0007 0.0045 U U 0.0034 0.035 0.12 5.24

2/23/2000 0.25 14.9 U U 0.031 0.179 - U 0.002 40.3 42.3 0.0009 0.018 U 0.03 0.005 0.14 0.16 24.5

6/1/2000 0.44 47.8 U 0.016 0.036 0.56 - U 0.0056 37.9 52 0.0014 0.0766 U 0.13 0.012 0.529 0.26 80.2

2/28/2017 - - - - - - - - - 35 - - - <0.0060 - - - - -
4/18/2017 <0.020 - <0.020 - 0.021 - <0.040 <0.0020 - 27 - <0.0060 - <0.0060 - <0.0060 - <0.020 -

5/27/1999 0.15 10.4 U 0.1 0.045 0.195 - U 0.001 43.7 47.4 U 0.0188 U U 0.003 0.054 0.11 15.7

6/1/2000 0.06 0.31 U U 0.018 0.019 - U 0.0003 13.4 12.3 0.0014 0.0007 U U 0.0011 0.001 0.08 0.28
4/18/2017 0.049 - <0.020 - 0.029 - <0.040 <0.0020 - 34 - <0.0060 - <0.0060 - <0.0060 - 0.18 -

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

WCMW2

WCMW1A

WCMW1B
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NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Section 20.6.2.3103 

NMAC StandardWell ID

10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017
4/18/2017

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

2/28/2017
4/18/2017

5/27/1999

6/1/2000
4/18/2017

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

WCMW2

WCMW1A

WCMW1B

Lead, 
dissolved Lead, total

Magnesium, 
dissolved

Magnesium, 
total

Manganese, 
dissolved

Manganese, 
total

Mercury, 
dissolved

Mercury, 
total

Molybdenum, 
dissolved

Molybdenum, 
total

Nickel, 
dissolved

Nickel, 
total

Potassium, 
dissolved

Potassium, 
total

Selenium, 
dissolved

Selenium, 
total

Silica, 
dissolved

0.05 NA NA NA 0.2 NA NA 0.002 1 NA 0.2 NA NA NA 0.05 NA NA

0.0007 0.272 6.1 5.3 1.36 1.14 U U U U U 0.03 1.9 3.9 U 0.006 -

U 1.31 4.7 90 0.288 22.9 U 0.0013 U U U 0.68 1.4 50 U 0.007 -

0.0003 0.207 2.8 16.4 0.008 2.76 U U U U U 0.09 1.3 9.5 U 0.001 -

0.0005 0.42 3.5 36 0.062 8.09 U 0.0005 U 0.01 U 0.31 1.4 22 U 0.002 -

0.002 0.161 4.5 18.6 0.075 3.86 U 0.0002 U U U 0.11 1.3 10.3 U 0.002 -

U 0.15 4.2 15.5 0.027 3.84 U U U U U 0.11 1.1 8.2 U U -

0.0019 0.347 2.8 25 U 7.35 U U U U U 0.21 1.3 16 U U -

0.0002 0.107 4.1 9 0.013 2.02 U U U U U 0.07 1.4 6 U U -

- - 2.9 - 0.015 - - - - - - - <1.0 - - - 7.3
<0.0050 - 2.5 - 0.0034 - - <0.00020 <0.0080 - <0.010 - <1.0 - - - 7.4

- 0.063 - 16 - 6.38 - U - U - 0.19 - 9 - 0.002 -

U 0.154 3.3 25.2 0.008 7.29 U U U U U 0.24 0.8 11.4 U 0.001 -

0.0001 0.081 3.9 18 - 5.83 U U U U U 0.22 1 9 U U -

0.0002 0.0031 3.6 4.2 0.008 0.192 U U U U U 0.01 0.9 1.4 U U -

0.0004 0.013 3.6 6.8 0.021 1.09 U U U U U 0.04 0.9 3.1 U U -

0.0009 0.0609 3.3 14 0.007 4.15 U U U U U 0.16 1.5 9 U U -

- - 3.1 - 0.0026 - - - - - - - <1.0 - - - 6.2
<0.0050 - 2.5 - <0.0020 - - <0.00020 <0.0080 - <0.010 - <1.0 - - - 6.6

U 0.0608 3.1 5.4 0.151 0.769 U U U U U 0.02 0.7 2.2 U U -

0.0002 0.0003 1.4 1.4 U U U U U U U U 0.5 0.5 U U -
<0.0050 - 2.7 - 0.12 - - <0.00020 <0.0080 - <0.010 - <1.0 - - - 7.4
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NMDGF Willow Creek Campground Groundwater Monitoring Data (mg/L)

Analytes
Section 20.6.2.3103 

NMAC StandardWell ID

10/7/1998

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

8/1/2000

2/28/2017
4/18/2017

2/10/1999

5/27/1999

8/18/1999

11/16/1999

2/23/2000

6/1/2000

2/28/2017
4/18/2017

5/27/1999

6/1/2000
4/18/2017

Notes:
U = non-detection
- = not reported, not tested
HT = holding time missed
NA = no applicable standard

WCMW2

WCMW1A

WCMW1B

Silver, 
dissolved Silver, total

Sodium, 
dissolved

Sodium, 
total

Zinc, 
dissolved Zinc, total

Bicarbonate 
as CaCO3

Carbonate as 
CaCO3

Hydroxide as 
CaCO3

Total 
Alkalinity Chloride Fluoride

Hardness 
as caco3

Nitrate as N, 
dissolved

Nitrate/Nitrite as 
N, dissolved

Nitrite as N, 
dissolved

Residual, 
Filterable 

(TDS) Sulfate

0.05 NA NA NA 10 NA NA NA NA NA 250 1.6 NA 10 10 NA 1000 600

U 0.0011 2.7 0.7 U 0.17 204 U U 204 U 0.3 205 0.1 0.1 U 240 19

U 0.005 1.9 6 U 3.5 155 U U 155 2 0.2 168 0.09 0.09 U 200 18.5

U 0.0008 1.8 2.2 U 0.63 95 U U 95 1 0.2 109 0.04 0.04 U 130 8.7

U 0.003 1.8 3 U 1.4 118 U U 118 U 0.2 119 0.02 0.02 U 130 8.6

U 0.0006 2 2.7 U 0.6 155 U U 155 U 0.2 155 0.06 0.06 U 180 13.7

U U 2.1 2 U 0.53 125 U U 125 U 0.3 142 0.29 0.29 U 160 17.5

U 0.0011 1.8 U 0.01 0.96 89 U U 89 U 0.3 96 0.3 0.3 U 130 4

U U 2.4 U 0.02 0.22 127 U U 127 1 0.2 147 HT HT HT 170 17

- - 1.7 - - - 91.52 <2.000 - 91.52 1.1 0.16 - - 0.16 - 125 14
<0.0050 - 1.7 - <0.020 - 83.16 <2.000 - 83.16 0.72 0.18 - 0.13 0.16 - 116 9.4

- U - 5 - 0.69 111 U U 111 3 0.3 - 0.15 0.15 U - 15.8

U U 3 4.8 U 1.06 98 U U 98 1 0.2 113 0.1 0.1 U 150 13.5

U 0.001 2.2 4 U 0.78 111 U U 111 U 0.2 122 U U U 150 10.9

U U 2.3 2.4 U 0.04 100 U U 100 U 0.2 117 0.19 0.19 U 150 13.1

U U 2.7 3 U 0.18 103 U U 380 2 0.2 116 0.3 0.3 U 140 16.6

U 0.0003 2.8 U 0.01 0.6 99 U U 99 1 0.2 108 0.22 0.22 U 130 7

- - 1.8 - - - 87.80 <2.000 - 87.80 1.1 0.16 - - 0.27 - 270 14
<0.0050 - 1.7 - <0.020 - 75.32 <2.000 - 75.32 0.79 0.17 - 0.22 - - 102 9.0

U 0.0003 8.4 8.8 0.01 0.28 106 0 0 106 1 0.4 122 0.24 0.24 U 160 25.1

U U 1 U 0.01 U 31 U U 31 U 0.5 39 0.03 0.03 U 60 2
<0.0050 - 2.8 - <0.020 - 94.48 <2.000 94.48 0.92 0.31 0.20 - - 145 11
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Appendix D 

Mann-Kendall 
Statistical Evaluations 



Evaluation Date: Job ID:

Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: Barium Fluoride Iron Manganese

Sampling Sampling
Event Date

1 10/20/2010 3.450 1.6 3.72 0.935

2 3/2/2011 3.270 1.7 4.13 1.030

3 5/4/2011 3.210 1.6 3.93 1.000

4 8/3/2011 3.460 1.7 3.83 1.000

5 11/9/2011 3.280 1.6 3.66 0.919

6 2/22/2012 3.400 1.7 3.74 0.966

7 5/30/2012 3.490 1.7 3.79 0.976

8 8/7/2012 3.530 1.6 3.61 0.961

9 11/6/2012 3.460 1.7 3.79 0.948

10 2/5/2013 3.450 1.7 3.84 0.978

11 6/21/2013 3.410 1.6 4.02 1.000

12 11/3/2015 3.410 1.56 4.07 0.989

13 10/18/2016 3.400 0.31 4.18 1.00

14 11/7/2017 3.360 1.77 4.12 0.984

15

16

17

18

19

20

Coefficient of Variation: 0.03 0.23 0.05 0.03
Mann-Kendall Statistic (S): 1 -6 32 9

Confidence Factor: 50.0% 60.6% 95.5% 66.6%

Concentration Trend: No Trend Stable Increasing No Trend

Notes: 

1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing;

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable.

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,

Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without

limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such

party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in

this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

SEE COLUMN HEADING CONCENTRATION (mg/L)

GSI Environmental Inc., www.gsi-net.com

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

12-Feb-18 ES06.0038

PMOU deep aquifer well P-7 See column heading

A. Lewis and B. Salvas
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Evaluation Date: Job ID:

Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: Iron Manganese

Sampling Sampling

Event Date

1 10/20/2010 14.00 2.030

2 3/2/2011 13.50 2.250

3 5/4/2011 12.70 2.210

4 8/3/2011 12.90 2.240

5 11/9/2011 12.80 2.100

6 2/22/2012 11.30 2.030

7 5/30/2012 11.50 2.230

8 8/7/2012 12.90 2.200

9 11/6/2012 11.10 2.220

10 2/5/2013 13.40 2.230

11 6/21/2013 13.10 2.270

12 11/3/2015 13.40 2.200

13 10/18/2016 14.60 2.200

14 11/7/2017 14.40 2.260

15

16

17

18

19

20

Coefficient of Variation: 0.08 0.04
Mann-Kendall Statistic (S): 17 16

Confidence Factor: 80.6% 79.1%

Concentration Trend: No Trend No Trend

Notes: 

1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing;

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable.

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,

Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without

limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such

party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in

this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

SEE COLUMN HEADING CONCENTRATION (mg/L)

GSI Environmental Inc., www.gsi-net.com

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

12-Feb-18 ES06.0038

PMOU shallow aquifer well P-7S See column heading

A. Lewis and B. Salvas
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Evaluation Date: Job ID:

Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: Iron Manganese

Sampling Sampling
Event Date

1 10/20/2010 29.20 1.680

2 3/2/2011 32.30 1.710

3 5/4/2011 31.00 1.670

4 8/3/2011 31.10 1.870

5 11/9/2011 29.90 1.630

6 2/22/2012 30.70 1.700

7 5/30/2012 29.50 1.670

8 8/7/2012 29.90 1.690

9 11/6/2012 31.60 1.700

10 2/5/2013 30.70 1.680

11 6/21/2013 31.60 1.730

12 11/3/2015 32.50 1.720

13 10/18/2016 31.80 1.680

14 11/7/2017 33.30 1.670

15

16

17

18

19

20

Coefficient of Variation: 0.04 0.03
Mann-Kendall Statistic (S): 38 0

Confidence Factor: 97.9% 47.8%

Concentration Trend: Increasing Stable

Notes: 

1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing;

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable.

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,

Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without

limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such

party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in

this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
GSI Environmental Inc., www.gsi-net.com

SEE COLUMN HEADING CONCENTRATION (mg/L)

12-Feb-18

PMOU deep aquifer well P-13 See column heading

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

A. Lewis and B. Salvas

ES06.0038
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Evaluation Date: Job ID:

Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: Cadmium Cobalt Fluoride Iron Manganese TDS Zinc

Sampling Sampling

Event Date

1 10/20/2010 0.0374 0.05 1.8 4.45 3.870 800 15.70

2 3/2/2011 0.0468 0.08 1.6 3.08 5.870 1130 28.30

3 5/4/2011 0.0436 0.05 1.7 3.45 4.930 900 19.40

4 8/3/2011 0.0665 0.06 1.8 1.35 6.720 1470 25.00

5 11/9/2011 0.0527 0.06 1.5 3.73 5.680 1160 26.30

6 2/22/2012 0.0596 0.08 1.5 5.00 6.290 1270 30.70

7 5/30/2012 0.0545 0.07 1.7 2.30 5.410 1130 24.00

8 8/7/2012 0.0495 0.05 1.7 1.72 4.930 1130 17.80

9 11/6/2012 0.0311 0.05 1.6 5.56 4.970 860 15.20

10 2/5/2013 0.0353 0.06 1.5 5.53 5.300 960 18.20

11 6/21/2013 0.0260 0.06 1.7 6.26 4.700 830 13.20

12 11/3/2015 0.0160 0.05 1.26 10.70 4.310 1160 12.0

13 10/18/2016 0.0148 0.05 1.63 11.60 4.540 1050 12.30

14 11/7/2017 0.0250 0.07 1.5 11.90 6.120 1020 12.70

15

16

17

18

19

20

Coefficient of Variation: 0.40 0.18 0.09 0.65 0.15 0.17 0.33
Mann-Kendall Statistic (S): -47 -6 -31 55 -18 -9 -49

Confidence Factor: 99.5% 60.6% 95.0% 99.9% 82.1% 66.6% 99.7%

Concentration Trend: Decreasing Stable Prob. Decreasing Increasing Stable Stable Decreasing

Notes: 

1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing;

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable.

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,

Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without

limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such

party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in

this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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