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River, take me along 

In your sunshine, 

Sing me your song 

Ever moving and winding and free 

You rolling old river, 

You changing old river, 

Let's you and me river 

Run down to the sea. 

Bill Staines, River (Song) 



 

i | P a g e  

 

Executive Summary 

The stormwater monitoring effort of the Rio Grande at Buckman Direct Diversion (BDD) was 

conceived as a part of the five years Memorandum of Understanding (MOU) between the Buckman 

Direct Diversion Board and the US Department of Energy, Los Alamos National Laboratory (DOE 

LANL) signed by the parties in 2010.  A four years report was produced by BDD and summarized the 

results from that MOU.  In 2015 a revised MOU between the parties were signed and this annual report 

presents the results from all three years of monitoring under the 2015 MOU.  This report was produced 

as part of the reporting requirement of the Federal Grant by DOE. 

The BDD is the source of raw water for the Buckman Regional Water Treatment Plant which treats 

river water for drinking water purposes.  The treated water is then used by the City and County of 

Santa Fe to supply drinking water to their customers.  The objective of the 2015 MOU surface water 

monitoring program was to sample potential flows from the Los Alamos and Pueblo Canyons (LA/PC) 

watershed and from the Rio Grande (RG) watershed, and the results were to be used to evaluate the 

stormwater quality of the Rio Grande at BDD.   

The Los Alamos and Pueblo Canyons are located on the Pajarito Plateau where for decades Los 

Alamos National Laboratory had discharged contaminated waste and wastewater as part of the 

“Manhattan Project” and later LANL’s nuclear weapons program.  The confluence of these canyons 

with the Rio Grande is located nearby Otowi Bridge, 3.5 miles upstream from BDD.  Another goal of 

the 2015 MOU was to find an operational parameter or parameters of the Diversion which will help 

with identifying more specific events when diversion should be halted and when diversion does not 

need to be halted due to the discharges from the Canyons.  Thus, a more efficient and economical 

monitoring could be applied. 

The LA/P Canyons are ephemeral streams and when they flow, their run off may carry contaminants 

from the canyons, discharge them into the Rio Grande near Otowi Bridge and transport them 

downstream to BDD.  The contaminants of greatest concern that could potentially be transported from 

LA/PCW to BDD via the Rio Grande are radionuclides used and discharged throughout the years of 

LANL operations, specifically, Plutonium 239/240, Plutonium 238, Americium 241, Strontium 90, 

Cesium 137, and Uranium isotopes.  All 23 metals are also monitored at BDD as a part of the sampling 

effort.  Most radionuclides and metals preferentially transport by suspended sediments, thus storm 

events would result in stormwater samples with higher concentrations of these contaminants than 

under base flows conditions of the river. 

During this monitoring period, BDD sampled total of 14 storm events, and total of 14 of baseflow 

events. This report summarizes the monitoring data collected during the summer seasons from 2015 

through 2017 at the BDD.  It also compares found contaminant concentrations to the BDD-calculated 

Rio Grande sediment background concentrations and NMWQCC surface water standards (20.6.4 

NMAC) to investigate exceedances from screening values or regulatory limits.  During the 2015-2017 

seasons, the following radionuclides were detected in stormwater and base flow samples, Plutonium-
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238, Plutonium-239/240, Neptunium-237, Strontium-90, Radium-226, Radium-228, Uranium-234, 

Uranium-235, and Uranium-238.  All detected radionuclides had exceedances from the Rio Grande 

background levels.  The sum of Ra 226 and Ra 228 and gross alpha concentrations exceeded the NM 

WQCC surface water standards.  

The concentrations of 16 metals exceeded the Rio Grande background levels.  Those were Al, Sb, Be, 

B, Cr, Co, Cu, Pb, Fe, Hg, Ni, Se, Ag, Tl, U, and Zn.  The concentrations of 6 metals exceeded the NM 

WQCC standards for dissolved metals: Al, Cd, Cu, Ag, Tl, and Zn. 

Many detected values of total PCBs and Dioxins/Furans exceeded the NM WQCC standards, but the 

concentrations of perchlorate were within the limits observed in groundwater wells as previously 

measured and established by NMED (UTL concentration of 0.4 ppb.) 

BDD continues to monitor the stormwater at the Diversion under the 2018 MOU.  For more 

information on this program contact BDD at 505-955-4504 (BDD Regulatory Compliance Officer.) 
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I. BACKGROUND 

The Buckman Direct Diversion (BDD) Project was designed to divert surface water from the Rio 

Grande, treat it, and provide drinking water to the City and County of Santa Fe.  The design of the 

Project began in September 2008 and construction was completed in early 2011.  The point of 

diversion (BDD Intake) is on the east bank of the Rio Grande, about 3.5 miles downstream from where 

New Mexico Route 502 crosses the river at Otowi Bridge.  See Figure 1.  At approximately the same 

location, near the Otowi Bridge, the Los Alamos/Pueblo (LA/P) canyons watershed flows into the Rio 

Grande.  These canyons and their tributaries have been impacted by contamination originating from 

Los Alamos National Laboratory (LANL) operations, when LANL discharged radioactive liquid 

wastes into the canyons on the Pajarito Plateau that drain into the Rio Grande.  LANL occupies about 

36 square miles on the Pajarito Plateau, on the western side of the river, and has operated (under 

various names) since 1943. 

Figure 1. BDD area setting. 

 

I.1 2015 Memorandum of Understanding (2015 MOU) 

In 2010, prior to coming online, BDD entered into a Memorandum of Understanding (MOU), a non-

binding agreement, with DOE/LANL to monitor and sample surface water from Los Alamos and 

Pueblo Canyons in order to determine the stormwater quality at the BDD (BDD and DOE, 2015).  The 

report of the analytical results and conclusions of this program were published in (Bowman, 2011-

2014).  Under the MOU which was renewed in 2015, the following programs have been maintained.  A 
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copy of the 2015 MOU is provided in Attachment 4 to this report.  This report presents the analytical 

results from all three years under the revised 2015 MOU. 

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

Two or three gaging stations relay real-time stage height data in 5-minute intervals to the BDD 

Control Room through SCADA, and another video station relays images only.  The 

participating LANL stations are described in the 2015 renewed MOU: (1) LANL gaging station 

E050.1 in Los Alamos Canyon above the Pueblo Canyon confluence, (2) LANL gaging station 

E060 in Pueblo Canyon above the Los Alamos confluence, (3) video station E062 in the Los 

Alamos Canyon below the confluence of Los Alamos and Pueblo Canyons, and (4) LANL 

gaging station E099, the farthest downgradient from LANL gaging station within the ENS, 

located in Guaje Canyon above the confluence of Guaje Canyon and Los Alamos Canyon.  The 

previously participating gaging station E109.9 was located in the lower Los Alamos Canyon, 

0.7 miles from the Rio Grande. That station was buried by sediment carried by strong storm 

flow in September 2013. 

When storm flows exceed 5 cubic feet per second (cfs) at the LANL gages, BDD is notified. 

The trigger flow of 5 cfs was selected by LANL (under the Los Alamos/Pueblo Canyons 

Stormwater Monitoring Plans) as a flow with the potential to reach the Rio Grande.  When such 

storm flows are streaming in Los Alamos Canyon, the diversion will close for 10 to 12 hours or 

until the storm has subsided. 

 Surface water sampling program of stormwater and baseflow of the Rio Grande at BDD. 

When storm run offs of 5 cfs or greater flow in the Los Alamos and Guaje Canyons as 

measured by the LANL gages, water quality sampling will be triggered at BDD.  Costs for 

sampling, equipment, and maintenance are shared between the BDD Board and DOE/LANL.   

Samples collected from this program are tested for the following constituents: suspended 

sediment concentration, total and dissolved metals (23) plus mercury, gross alpha, gross beta, 

strontium-90, americium-241, radionuclides by gamma spectroscopy (including cesium-137), 

plutonium (isotopic), uranium (isotopic), neptunium-237, dioxin/furans, PCBs, radium-226 

and -228, and perchlorate. 

Pursuant to the 2015 MOU, DOE funds costs up to a certain dollar amount for BDD sampling 

at the intake, after which BDD funds the costs. 

 The Removal Efficiency and Assessment of Treatments (TREAT) Study in 2015 MOU 

replaced the Contaminant Fate Analysis (CFA) Program. TREAT Study is entirely funded by 

the BDD Board.  

 

II. EARLY NOTIFICATION SYSTEM 

The purpose of the early notification system (ENS) was to provide real time stream flow data to the 

BDD from the following LA/PC watershed locations.  A schematic of the BDD network incorporated 

in the LANL telemetry is provided on Figure 2 (LA-UR-14-25041, 2014). 
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Figure 2. ENS telemetry network. 

 

The stations participating in the monitoring program under the 2015 MOU were: 

 Gage station E060.1 in Pueblo Canyon above the Los Alamos Canyon confluence and below 

the grade-control structure;  

 Gage station E050.1 in Los Alamos Canyon above the Pueblo Canyon confluence and below 

the low-head weir; 

 Camera station E062.1 in Los Alamos Canyon below its confluence with Pueblo Canyon; and 

 Gage station E099 in Guaje Canyon, a major tributary to the Los Alamos Canyon. 

Gage stations E050.1 and E060.1 monitor stage height at 5-minute intervals.  Sutron 8210 and 9210 

data loggers store each recorded stage-height measurement as it is made.  Discharge is computed for 

each 5-minute stage measurement using rating curves for each individual gage.  Shaft-encoder float 

sensors installed in stilling wells were used to measure water levels.  Self-contained bubbler pressure 

sensors (Sutron Accubar) were used to provide backup sensing at E050.1 and E060.1 (LA-UR-11-

5459, 2010).  An ultrasonic probe sensor (Siemens Miltronics “The Probe”) and cameras serve as back 

up for verification of flow.  The cameras collect images every 5 minutes and are available for viewing 

on a special web site.  Discharge data from the gage stations is transmitted to the BDD Control Room 

through SCADA (see Figure 3). 

Gage station E099 does not have a trapezoid flume for measuring the discharge, thus discharges below 

50 cfs are only estimates of the actual flows.  However, for season 2015 and 2016, LANL did not 

release real-time discharge data for this gage, and thus BDD could not use it as a trigger to the ENS as 

originally intended.  The 2011-2014 BDD report on the ENS indicated that E099 flows about 70% of 

the time when lower LAC flows, and therefore, it was the best indicator of LAC flow that might 

discharge to the Rio Grande. 
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The purpose of the ENS was to signal when there is a discharge in the Los Alamos Canyon in order for BDD to initiate closure of the intake 

of raw water.  When discharge at the LANL gage stations was measured to be greater than 5 cfs combined, the BDD was closed and no river 

water was pumped for 10-12 hours, or until the storm event at Los Alamos region has subsided. 

Figure 3. 2015-2017 ENS stations setting. 

 

E099 
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III. SURFACE WATER QUALITY MONITORING PROGRAM 

III.1 LANL Stations, Set up, Capabilities, Triggers 

LANL stations monitoring stormwater pursuant to the 2015 MOU were gage stations E050.1, E060.1, 

and E099.  Gage stations E050.1 and E060.1 were equipped with concrete, trapezoidal, super-critical 

flow flume, see Figure 4 (LA-UR-14-25041, 2014), while station E099 did not have a special flume.  

The gages were equipped with measuring equipment of the stage height in order to calculate an 

accurate discharge through the gages during storm events.  Gages E050.1 and E060.1 were equipped 

with automated samplers.  Station E062 is only equipped with a camera and provides verification of 

flow or no flow through the LA Canyon after the Pueblo Canyon confluence.  LANL maintains a 

website that hosts real-time images from the cameras to verify flow. 

Figure 4. Typical LANL well-equipped gage station. 

 
 

Table 1. LANL gage stations description. 

Gage Station Location ID/Sampling Dates 
Latitude 

(decimal degree) 

Longitude 

(decimal degree) 

E050.1 Los Alamos below low-head weir (2011-2017) 35.867182 -106.217583 

E060/E060.1 Pueblo below GCS (2010-2017) 35.870942 -106.214606 

E062 Los Alamos below Pueblo (no sampling) 35.868828 -106.207102 

E099 Guaje at SR-502 (2000-2013) 35.884540 -106.162000 
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Figure 5. LANL gages and sampling stations. 

 

As part of the 2015 MOU, the stations were maintained and inspected by LANL staff.  LANL 

committed to maintain the event sampling system as necessary to support the purpose and performance 

standards described above.  The samplers were inspected no less than weekly from June to October of 

each year, and after each flow event and/or 72 hours between flow events to collect samples.  General 

maintenance was performed in accordance with LANL SOPs, and included ensuring sampler is 

powered up and operational, load testing of battery and replacement of battery, inspection of sampler 

pump tubing, line, and intake to ensure no air leaks, cracks or plugs, and test sample collection cycle to 

ensure correct programming, tripping and volumes are correct. 

III.2 BDD Intake Station: Set up, Capabilities, Triggers 

III.2.a.  BDD Equipment 

The samplers installed at the BDD intake are ISCO Model 3700.  Three of the samplers contain 24 1L 

polyethylene wedge-shaped containers and one contains 6 1L glass and 6 1L polyethylene containers 

(Figure 6).  Thus, the total number of plastic 1-L containers is 77 and the number of 1-L glass 

containers is 7.  The BDD staff maintains the equipment of these samplers. 

 

The samplers can communicate remotely with the BDD Treatment Plant.  The samplers can be started 

or stopped at any time during sampling events, and can be programmed to sample at any frequency and 

order.  Sample collection timing and bottle fill sequence for each sampler can be programmed as well. 

E099 

BDD 

Otowi 
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Figure 6. BDD intake station set up. 

     

 

 

 

III.2.b.  BDD Sampling Strategy 

The early warning for BDD to stop diverting and start sampling is a 5 cfs flow in the LA/P canyon 

system, either canyon (middle Los Alamos Canyon, Pueblo Canyon or Guaje Canyon) or combined 

flow.  When such flow is detected, the “storm event” procedure: stop diversion, start sampling is 

triggered within 10 min of the event.  In addition, a baseflow sampling was conducted once a month.  

The sampling sequence for each season is described in the charts below.  
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Figure 7. 2015 Sampling sequence. 

 

Three 24-carousel ISCO 3700 containing 24 1-L poly wedges and one 12-carousel ISCO containing 7 1-L amber glass and 5 1-L poly containers 

SSC 

Every 30 min

Iso Rads/GS

Every 30 min

Sr-90

Every 30 min

Ra-226/228

Every 30 min

GROSS A/B

Every 30 min

Metals

Every 30 min

Perchlorate

Selected 

times

DIOX/FUR

Every 1 hr

PCB

Congener

Every 1 hr

BDD ALS ALS ALS ALS ALS ALS ALS ALS

ASTM:Method

D3977:97C

EPA:901.1

HASL-300 ASTM  5811

EPA:903.1

EPA:904 EPA 900.0

EPA:200.7 

EPA:200.8 

EPA:245.2 EPA:314.0 EPA:1613B EPA 1668A

SSC GS+IsoU/Pu/ Sr 90 Ra226/ GAB Metals ClO4 D/F PCBs

UF UF UF UF UF UF/F UF UF UF

ice HNO3 HNO3 HNO3 HNO3 HNO3 ice ice ice

7 180 180 180 180 180 28 365 365

24 24 24 24 24 24 24 12 12

1 4 1 1 0.5 2x0.25 0.1 1 1

poly poly poly poly poly poly poly glass glass

Bottle 1, 9, 17 Bottle 2-5, 10-13, Bottle 6, 14, 22 Bottle 7, 15, 23

Bottle 1, 9, 17 Bottle 2-5, 10-13, Bottle 6, 14, 22 Bottle 7, 15, 23

Bottle 1, 9, 17
Bottle 2-5, 10-13, 

18-21
Bottle 6, 14, 22 Bottle 7, 15, 23

BDD 2 bottles BDD 3 bottles BDD 4 bottles BDD 5 bottles

Start 0 hr sampling 1-2 sampling 1-8 waiting waiting

Start + 30min waiting sampling 9-16 waiting waiting

Start + 60min 1 hr sampling 3-4 sampling 17-24 waiting waiting

Start + 90min waiting finished sampling 1-8 waiting

Start + 120min 2 hrs sampling 5-6 finished sampling 9-16 waiting

Start + 150min waiting finished sampling 17-24 waiting

Start + 180min 3 hrs sampling 7-8 finished finished sampling 1-8

Start + 210min waiting finished finished sampling 9-16

Start + 240min 4 hrs sampling 9-10 finished finished sampling 17-24

Start + 270min waiting finished finished finished

Start + 210min 5 hrs sampling 11-12 finished finished finished

12-Samples Carousel No.: 224-Samples Carousel No.: 3 ,4, 5

Bottle 8, 16, 24

Bottle 8, 16, 24
Selected bottlesSelected bottles

Rio Grande at BDD 4

Rio Grande at BDD 5 Bottle 8, 16, 24

Timing

Rio Grande at BDD 3

SHIPPING CONTAINER

ISCO Type

HOLDING TIME (DAYS)

VOL REQUIRED (L)

ORDER CODE

FIELD PREP CODE

PRESERVATION

SUITE

LAB

ANALYTICAL METHOD

Start

Start+1hr

Start+1hr

Start+2hrs

Start+2hrs

Start+3hrs

Start+3hrs

Start+4hrs

Start+4hrs

Start+5hrs

Start+5hrs

Start

4

1

3

2

5

6
7

9

10

11

12

8
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Figure 8. 2016 and 2017 Sampling sequence. 

Three 24-carousel ISCO 3700 containing 24 1-L poly wedges and one 12-carousel ISCO containing 7 1-L amber glass and 5 1-L poly containers 

SSC 

Every 30 min

Iso Rads/GS

Every 30 min

Sr-90

Every 30 min

Ra-226/228

Every 30 min

GROSS A/B

Every 30 min

Metals

Every 30 min

Perchlorate

Selected 

times

DIOX/FUR

Every 1 hr

PCB

Congener

Every 1 hr

BDD ALS ALS ALS ALS ALS ALS ALS ALS

ASTM:Method

D3977:97C

EPA:901.1

HASL-300 ASTM  5811

EPA:903.1

EPA:904 EPA 900.0

EPA:200.7 

EPA:200.8 

EPA:245.2 EPA:314.0 EPA:1613B EPA 1668A

SSC

GS+IsoU/Pu/ 

Am241/Np237 Sr 90

Ra226/

Ra228 GAB Metals ClO4 D/F PCBs

UF UF UF UF UF UF/F UF UF UF

ice HNO3 HNO3 HNO3 HNO3 HNO3 ice ice ice

7 180 180 180 180 180 28 365 365

24 24 24 24 24 24 24 12 12

1 4 1 1 0.5 2x0.25 0.1 1 1

poly poly poly poly poly poly poly glass glass

Bottle 1, 9, 17 Bottle 2-5, 10-13, Bottle 6, 14, 22 Bottle 7, 15, 23

Bottle 1, 9, 17 Bottle 2-5, 10-13, Bottle 6, 14, 22 Bottle 7, 15, 23

Bottle 1, 9, 17
Bottle 2-5, 10-13, 

18-21
Bottle 6, 14, 22 Bottle 7, 15, 23

BDD 2 BDD 3 BDD 4 BDD 5

Start 0 hr 1-2 1-8 wait wait

Start + 30min wait 9-16 wait wait

Start + 60min 1 hr 3-4 17-24 wait wait

Start + 105min wait finished 1-8 wait

Start + 150min 2.5 hrs 5-6 finished 9-16 wait

Start + 195min wait finished 17-24 wait

Start + 240min 4 hrs 7-8 finished finished 1-8

Start + 285min wait finished finished 9-16

Start + 330min 5.5 hrs 9-10 finished finished 17-24

Start + 375min wait finished finished finished

Start + 420min 7 hrs 11-12 finished finished finished

Rio Grande at BDD 5 Bottle 8, 16, 24

Timing

Rio Grande at BDD 3

SHIPPING CONTAINER

ISCO Type

HOLDING TIME (DAYS)

VOL REQUIRED (L)

ORDER CODE

FIELD PREP CODE

PRESERVATION

SUITE

LAB

ANALYTICAL METHOD

Selected bottlesSelected bottles

12-Samples Carousel No.: 224-Samples Carousel No.: 3 ,4, 5

Bottle 8, 16, 24

Bottle 8, 16, 24Rio Grande at BDD 4

Start

Start + 60m

Start + 60m

Start + 150m

Start + 150m

Start + 240m

Start + 240m

Start + 330m

Start + 330m

Start + 420m

Start + 420m

Home

Start

4

1

3

2

5

6
7

9

10

11

12

8
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III.2.c.  Analytes and Methods 

Samples collected during stormwater sampling were screened at BDD in order to determine the best 

representatives of before, during, and after the event.  Then, the samples were sent to a contract outside 

laboratory and analyzed for the following analytes using the methods listed in Table 2.  The laboratory 

conducting the analyses for the entire sampling period was ALS Environmental. 

Table 2. Analytes sampled at BDD. 

Analytes Method Detection Limit* Field Prep Code 

Gross alpha EPA:900 3 pCi/L UF 

Gross beta EPA:900 3 pCi/L UF 

Sr-90 ASTM 5811 0.5 pCi/L UF 

Am-241 HASL-300:AM-241 0.05 pCi/L UF 

Ac-228 EPA:901.1 NA UF 

Bi-212 EPA:901.1 NA UF 

Bi-214 EPA:901.1 NA UF 

Cs-137 EPA:901.1 5 pCi/L UF 

Cs-134 EPA:901.1 NA UF 

Co-60 EPA:901.1 5 pCi/L UF 

Na-22 EPA:901.1 10 pCi/L UF 

Np-237 HASL-300: NP-237 10 pCi/L UF 

K-40 EPA:901.1 10 pCi/L UF 

Pa-234m EPA:901.1 NA UF 

Pb-212 EPA:901.1 NA UF 

Pb-214 EPA:901.1 NA UF 

Th-234 EPA:901.1 NA UF 

Tl-208 EPA:901.1 NA UF 

Pu (isotopic) HASL-300:ISOPU 0.05 pCi/L UF 

U (isotopic) HASL-300:ISOU 0.05 pCi/L UF 

Ra-226, -228 903.1, 904 1 pCi/L UF 

TAL metals (23), plus Hg EPA:200.7, EPA: 200.8, EPA:245.2 0.2 – 300 mg/L UF, F 

SSC ASTMD3977:97C 3 mg/L UF 

Dioxin-Furans EPA1613B 0.2 – 0.5 pg/L UF 

PCBs EPA 1668A 20 – 150 pg/L UF 

Perchlorate SW846 6850 Modified 0.2 mg/L UF 
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III.3 Summary of 2015-2017 Storm Events 

III.3.a.  Los Alamos/Pueblo Canyons Watershed Storm Events. 

The storm events occurring in the entire Los Alamos and Pueblo Canyon documented by LANL are 

listed in the tables below. 

Table 3. LA/P Canyons 2015 storm events documented by LANL, (LA-UR-16-22705, 2016). 

 

Table 4. LA/P Canyons 2016 storm events documented by LANL, (LA-UR-17-23308, April 2017). 
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Table 5. LA/P Canyons 2017 storm events documented by LANL, (LA-UR-18-23237, April 2018) 

 

III.3.b.  BDD Intake Storm Events. 

Table 6 through Table 8 list the sampled storm events at the Diversion and the most important 

parameters associated with each event.  The documented events were triggered by discharges at 

E050.1, E060.1, or E099 LANL gages.  BDD also sampled 14 baseflow dates: 6/19/2015, 7/9/2015, 

9/1/2015, 9/23/2015, 6/3/2016, 6/8/2016, 7/6/2016, 7/28/2016, 8/3/2016, 10/11/2016, 5/9/2017, 

7/5/2017, 8/30/2017, and 10/31/2017, not represented in these tables. 

Table 6. BDD documented 2015 storm events. 

 
 

Date
Crossover 

Date

PeakFlow

E099

PeakTime

E099

PeakFlow

E050.1

PeakTime

E050.1

PeakFlow

E060.1

PeakTime

E60.1
Sampled?

Max Otowi 

Flow (cfs)
Comments on Rio Grande Conditions

7/2/15 80 1705 0.5 1545 11.3 1605 Y 1,350 Small river event at 1730.

7/3/15 500 1605 0 na 1.5 1205 N 1,770 Small river event at 1730.

7/7/15
AM & PM

7/8
97 1745 53 0722 16/19 0615/1025 Y 3,190

River events of 3,080 cfs and 3,190 cfs at 0600 

and 0830. Another river event of 3,600 cfs on 7/8 

at 0300.

7/9/15 7/10 5.3 2200 0 na 3.6
0015

7/10
N 2,150 No river event.

7/20/15 4.3 1940 34.2 2150 6.7 1945 Y 1,100
No river event. Small river event of 1,580 cfs at 

2245 on 7/19.

7/21/15 2.6 0250 26.5 0210 0.1 all day N 1,250 Small river event at 730.

7/30/15 7/29 3 0800 23.6 0020 <1 Y no record River event at approximately 0000. 

7/31/15 31.5 1450 43 1550 4.2 1745 Y 1,760 Small river event at 1530.

8/1/15 23 1755 15.1 1650 0.4 all day N 1,950 River event at 0715.

8/2/15 28 1840
16.3

18

1855

2345
0 na N 1,200 No river event.

8/3/15
8/4, 8/5, 

8/6, 8/7
10 0425 24 0435 0 na N 1,290

Negligible rise in discharge at 1214 (8/3). 

Discharge subsides further on 8/4. Similar low 

levels from 8/4 through 8/7.

8/8/15 2.0 2050 10.6 2155 0 na N 2,670 River event at 2015.

8/17/15 10 1435 0 na 0 na N 1,130 No river event.

10/21/15 17.5 1720 24.3 1915 0 na Y 2,540 River event at 19:30.

10/24/15 10/23 0 na 5.4 0005 0 na Y 660 No river event.
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Table 7. BDD documented 2016 storm events. 

 

Table 8. BDD documented 2017 storm events. 

 
 

A complete inventory of all samples collected for each sampling season is provided in Attachment 1. 

III.3.c.  LA/P Canyons Daily Discharges 

From the flow data of the LANL gages the daily discharge table was compiled. If any flow at E050.1, 

E060.1, or E099 was 5 cfs or greater, that date was included in the table along with the discharges of 

the remaining gages.  Then the percent of all days when the flows were greater than 5 at each gage in 

comparison to the flows in the entire watershed was calculated.  The percent gives the opportunity to 

evaluate the efficiency of each gage as a trigger for the ENS and the surface water sampling program. 

Date
Crossover 

Date

PeakFlow

E099

PeakTime

E109.9

PeakFlow

E050.1

PeakTime

E050.1

PeakFlow

E060.1

PeakTime

E60.1
Sampled?

Max Otowi 

Flow (cfs)
Comments on Rio Grande Conditions

8/7/16 24.3 1730 0 na 0 N 1,020 No river event.

8/16/16 43.2 1550 0 na 0.5 1440 N 824 No river event.

8/19/16 19.4 1815 0 na 0.6 all day N 802 No river event.

8/21/16
8/20 

8/22
8.7 1040 0 na 0.5

2015 

(8/20)
N 1,700

Small river event at 1830 (8/21). Larger river 

event on 8/22 of 2790 cfs at 2015.

8/23/16 100 1245 0 na 0.1 all day N 1,640 Small river event at 2345.

8/24/16 50.3 1420 0 na 0.15 all day N 792 No river event.

8/27/16 8/28 25.8 2205 25.4 1335 3.6 1155 Y 874 No river event.

8/30/16 5.3 630 0 na 0 na N 830 No river event.

9/3/16 10.9 1735 0 na 0 na N 852 No river event.

9/5/16 5.3 1720 0 na 0 na N 786 No river event.

9/6/16 5.3 1845 0 na 3.8 1740 N 921 Negligible rise in discharge.

LANL did not release the flow data for gage E099 for this season until  March 2017.

Date
Crossover 

Date

PeakFlow

E099

PeakTime

E099

PeakFlow

E050.1

PeakTime

E050.1

PeakFlow

E060.1

PeakTime

E60.1
Sampled?

Max Otowi 

Flow (cfs)
Comments on Rio Grande Conditions

5/29/17 6 1515 0 na 0.6 1705 Y 5,230 No river event.

7/27/17 7/26 27.7 0240 0 na <1 na Y 1,430 Small river event at 0400.

8/8/17 8/7 136.5 1522 <1 na <1 na Y 1,700 River event at 1330.

9/28/17 9/27 <1 na 40.5 0121 <1 na Y 1,580 Small river event on 9/27 at 2245.

9/29/17 7.4 0204 62 0348 <1 na Y 2,050 River event at 0130.

10/4/17 10/5 95 2400 37
0155

10/5
<1 na Y 2,650

River event at 1900. Another river event of 2,840 

cfs at 0045 on 10/5.
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Table 9. Maximum daily discharges for gages in LA/P Canyons watershed. 

 
S means this event was sampled by LANL 

Date E050.1 E060.1 E099 BDD Sampled

7/2/2015 0.1 11.3 S 79.8 Y

7/3/2015 0 1.4 499.9 N

7/7/2015 40.4 S 3.8 96.6 Y

7/9/2015 3.6 0.0 5.3 Y

7/20/2015 34.2 S 6.7 S 4.3 Y

7/21/2015 26.5 0.1 2.6 N

7/29/2015 22.0 S 0 0.1 Y

7/30/2015 18.0 0 0 N

7/31/2015 43.0 S 4.2 31.5 Y

8/1/2015 15.1 0.4 23.0 N

8/2/2015 18.4 0 28.0 N

8/3/2015 24.0 0 10.0 N

8/4/2015 15.9 0 4.8 N

8/5/2015 10.3 0 2.9 N

8/6/2015 7.0 0 0.7 N

8/8/2015 10.6 S 0 1.5 N

8/17/2015 0 0 10.0 N

10/21/2015 18.4 S 0 17.5 Y

10/23/2015 5.4 S 0 0 Y

Total Days 79% 11% 53%

08/07/2016 0 0 24.3 N

08/16/2016 0 0.5 43.2 N

08/19/2016 0 0.6 19.4 N

08/21/2016 0 0.5 8.7 N

08/22/2016 0 0 5.3 N

08/23/2016 0 0.3 100.0 N

08/24/2016 0 0.3 50.3 N

08/27/2016 25 S 3.6 25.8 Y

08/28/2016 <0.1 2.9 8.9 N

08/30/2016 0 0 5.3 N

09/03/2016 0 0 10.9 N

09/05/2016 0 0 5.3 N

09/06/2016 0 3.8 5.3 N

Total Days 8% 0% 100%

05/29/2017 0 0.6 6.0 Y

07/27/2017 0 <1 27.7 Y

08/08/2017 0 <1 136.5 Y

09/27/2017 17 S <1 0.3 N

09/28/2017 40.5 S <1 <1 Y

09/29/2017 62 S <1 7.5 Y

10/04/2017 2.8 <1 95 Y

10/05/2017 37 S <1 90 Y

10/06/2017 7 <1 0.4 N

Total Days 56% 0% 67%
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IV. STORM EVENTS 

IV.1 Annual Precipitation 2011-2017 

The monthly precipitation for the region of Los Alamos is pictured on Figure 9, (LA-UR-18-23237, 

April 2018). 

Figure 9. Los Alamos monthly precipitation 2011-2017. 

 
 

 

 

IV.2 2015-2017 Rio Grande Discharge 

The graph below pictures the Rio Grande discharge as measured at the Otowi Gage station for each 

summer season in this monitoring period.  Superimposed on the graph are storm events that occurred 

in the LA/PCW.  The graph also marks which of those events were sampled by BDD (red markings) 

and which events were not successfully sampled by BDD (black markings).  The green triangles mark 

events that were sampled by NMED DOE OB at the BDD intake. 
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Figure 10. Rio Grande hydrograph at Otowi Gage, 6/1/2015 - 10/31/2015. 
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Figure 11. Rio Grande hydrograph at Otowi Gage, 6/1/2016 - 10/31/2016. 
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Figure 12. Rio Grande hydrograph at Otowi Gage, 5/1/2017 - 10/31/2017. 

 

V. COMPARISON VALUES 

The occurrences of radionuclides and metals during the 2015-2017 storm seasons were compared to 

the Rio Grande sediment background values (RG UTL) previously calculated in the BDD 2011-2014 

report.  Those are provided in Table 10.  Table 11 lists the NM WQCC standards and screening values 

for surface water. 

Table 10. RG background values. 

pCi/g Pu 239/240 Pu 238 Am 241 Sr 90 Cs 137 U 238 U 234 U 235 

RG UTL av 0.014 0.008 0.018 0.76 0.50 1.28 1.43 0.083 
PP UTL

1
 0.068 0.006 0.040 1.04 0.90 2.29 2.59 0.200 

pCi/g Ra 226 Ra 228 K 40 Gross  Gross  Gross    

RG UTL av 1.32 1.67 28.47 18.64 31.5 11.78   
PP UTL

1
 2.59 2.33 36.80      

 

                                                 
1
 Pajarito Plateau UTLs: Values were reported in (R. T. Ryti, 1998) 
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mg/kg Al As Ba Be B Cd Cr Co Cu Fe Pb 

RG UTL av 9,067 4.80 284 0.603 8.54 0.833 11.87 8.04 11.71 16,189 9.74 
PP UTL

1
 15,400 3.98 127 1.310 - 0.400 10.50 4.73 11.20 13,800 19.70 

mg/kg Hg Mo Ni Se Ag Sr Tl Sb U V Zn 

RG UTL av 0.0284 2.35 9.80 0.87 0.52 100.6 0.114 NA 3.70 35.2 56.2 
PP UTL

1
 0.1000 - 9.38 0.30 1.00 - 0.730 0.83 2.22/6.99 19.7 60.2 

Table 11. NM WQCC standards and screening values. 

 

VI. ANALYTICAL RESULTS FOR 2015-2017 SAMPLING PERIOD 

VI.1 Sediment Transport at BDD 

BDD sampled storm and base flow throughout the 2015-2017 summer seasons and the descriptive 

statistics of the results are listed below.  A graphical representation of the results is offered on Figure 

13. 

Analytical 

Suite

Analyte 

Code Analyte Name

Field 

Prep

Acute 

Aquatic

Human Health 

Persistent

Lifestock 

Watering

Wildlife 

Habitat

Screening 

Criteria

METALS Al Aluminum F 658 n/a n/a n/a

METALS Sb Antimony F n/a 640 n/a n/a

METALS As Arsenic F 340 9 200 n/a

METALS B Boron F n/a n/a 5,000 n/a

METALS Cd Cadmium F 0.59 n/a 50 n/a

METALS Cr Chromium F n/a n/a 1,000 n/a

METALS Cr(III) Chromium(III) F 210 n/a n/a n/a

METALS Co Cobalt F n/a n/a 1,000 n/a

METALS Cu Copper F 4 n/a 500 n/a

METALS Pb Lead F 17 n/a 100 n/a

METALS Mn Manganese F 1,999 n/a n/a n/a

METALS Hg Mercury F 1.4 n/a n/a n/a

METALS Hg Mercury UF n/a n/a 10 0.77

METALS Ni Nickel F 170 4,600 n/a n/a

METALS Se Selenium F n/a 4,200 50 n/a

METALS Se Selenium UF 20 n/a n/a 5

METALS Ag Silver F 0.4 n/a n/a n/a

METALS Tl Thallium F n/a 0.47 n/a n/a

METALS V Vanadium F n/a n/a 100 n/a

METALS Zn Zinc F 54 26,000 25,000 n/a

WET_CHEM CN(TOTAL) Cyanide(Total) UF 22 140 n/a 5.2

PCB_CONG 1336-36-3 Total PCBs UF n/a 0.00064 n/a 0.014

DIOX/FUR n/a Dioxin (TEQ) UF n/a 0.000000051 n/a n/a

RAD GROSSA Gross alpha UF n/a n/a 15 n/a

RAD Ra-226+228 Radium-226 & 228 UF n/a n/a 30 n/a

RAD Am-241 Americium-241 UF 1.9

RAD Cs-137 Cesium-137 UF 6.4

RAD Pu-238 Plutonium-238 UF 1.5

RAD Pu-239/240 Plutonium-239/240 UF 1.5

RAD Sr-90 Strontium-90 UF 3.5

RAD H-3 Tritium UF 4,000

All units are ug/L except for RAD, which are pCi/L

F=filtered and UF=unfiltered

NMWQCC Surface Water Standards
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Table 12. Descriptive statistics of SSC results. 

 

Figure 13. SSC at BDD for 2015-2017 seasons. 

 

VI.2 Analytical Results for Radionuclides 

Attachment 2 lists the descriptive statistics for all radionuclides monitored under this program.  In this 

section the results for radionuclides were presented in graphical form, such as chronological plots for 

stormwater and sediment, and stormwater concentrations vs. SSC.  In the plot of stormwater 

concentrations vs SSC, if any results were above the “black” line, it indicates an exceedance of the RG 

background values (RG UTL), and, therefore an indicator of contaminants transported from Los 

Alamos and Pueblo Canyons. 

The graphical presentation of the data led to the following conclusions.  There were exceedances of the 

RG background levels for Pu-238,-239/240, Sr-90, Ra-226, Ra-228, U-234, U-238, and U-235.  All 

radionuclides concentrations vs. SSC, exhibited a low coefficient of determination which is indicative 

of anthropological sources of contamination. 
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VI.2.a.  Plutonium-238. 

Figure 14. Chronological results for Pu-238 in stormwater, 2008-2017. 

 
 

 

 

 
Figure 15. Chronological results for Pu-238 in sediment & SSC, 2008-2017. 

 
 

 

 

 

 

0.001

0.01

0.1

1

10

St
o

rm
w

at
e

r,
 p

C
i/

L

Pu-238   2008-2017

Detects Non-detects

0.001

0.01

0.1

1

0.01

0.1

1

10

100

1000
Se

d
im

e
n

t,
 p

C
i/

g

SS
C

, g
/L

Pu-238  2008-2017

SSC Pu-238



 

22 | P a g e  

 

 
Figure 16. Pu-238 stormwater concentrations vs. SSC, 2008-2017. 

 
 

 

 

VI.2.b. Plutonium-239/240 

Figure 17. Chronological results for Pu-239/240 in stormwater, 2008-2017. 

 
 

 

 

 

 

 

 

y = 0.0076x
R² = 0.6444

0.001

0.01

0.1

1

0.01 0.10 1.00 10.00 100.00

P
u

-2
3

8
, 

p
C

i/
L

SSC, g/L

2008-2017
Pu-238 RG UTL 0.008 PP UTL 0.006

0.001

0.01

0.1

1

10

St
o

rm
w

at
e

r,
 p

C
i/

L

Pu-239/240    2008-2017

Detects Non-detects



 

23 | P a g e  

 

 

 
Figure 18. Chronological results for Pu-239/240 in sediment & SSC, 2008-2017. 

 
 

 

 
Figure 19. Pu-239/240 stormwater concentrations vs. SSC, 2008-2017. 
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VI.2.c.  Neptunium-237 

Neptunium-237 was detected only in 2017. Those results are presented together with Pu-239/240 in the 

figure below. 

 
Figure 20. 2017 Stormwater results for Np-237 & Pu-239/240. 

 
 

 

VI.2.a. Strontium-90 

Figure 21. Chronological results for Sr-90 in stormwater, 2008-2017. 
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Figure 22. Chronological results for Sr-90 in sediment & SSC, 2008-2017. 

 
 

 

 

 

 
Figure 23. Sr-90 stormwater concentrations vs. SSC, 2008-2017. 
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VI.2.b.  Radium-226 

Figure 24. Chronological results for Ra-226 in stormwater, 2008-2017. 

 
 

 

 

 
Figure 25. Chronological results for Ra-226 in sediment & SSC, 2008-2017. 
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Figure 26. Ra-226 stormwater concentrations vs. SSC. 

 
 

 

 

 

VI.2.a. Radium-228 

Figure 27. Chronological results for Ra-228 in stormwater, 2008-2017. 
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Figure 28. Chronological results for Ra-228 in sediment & SSC, 2008-2017. 

 
 

 

 

 
Figure 29. Ra-228 stormwater concentrations vs. SSC. 
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VI.2.a. Uranium-234 

Figure 30. Chronological results for U-234 in stormwater, 2008-2017. 

 
 

 

 

 
Figure 31. Chronological results for U-234 in sediment & SSC, 2008-2017. 

 
 

 

 

 

 

0.1

1

10

100

1000

St
o

rm
w

at
e

r,
 p

C
i/

L

U-234  2008-2017

Detects Non-detects

0.01

0.1

1

10

100

1000

0.01

0.1

1

10

100

1000
Se

d
im

e
n

t,
 p

C
i/

g

SS
C

, g
/L

U-234  2008-2017

SSC U-234 RG UTL 1.43 PP UTL 2.59



 

30 | P a g e  

 

 
Figure 32. U-234 stormwater concentrations vs. SSC. 

 
 

 

 

VI.2.a. Uranium-235 

Figure 33. Chronological results for U-235 in stormwater, 2008-2017. 
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Figure 34. Chronological results for U-235 in sediment & SSC, 2008-2017. 

 
 

 

 

 
Figure 35. U-235 stormwater concentrations vs. SSC. 
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VI.2.a. Uranium-238 

Figure 36. Chronological results for U-238 in stormwater, 2008-2017. 

 
 

 

 
Figure 37. Chronological results for U-238 in sediment & SSC, 2008-2017. 
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Figure 38. U-238 stormwater concentrations vs. SSC. 

 
 

 

 

VI.2.b.  Gross Alpha and Gross Beta 

The following figures depict the results of the 2011 through 2017 sampling for gross alpha and beta 

radionuclides.  The pattern of the values appears similar implying that the same source(s) may be 

responsible for the concentrations. There were regular exceedances of the surface water standard for 

gross alpha during this monitoring period. 

 
Figure 39. Gross alpha and gross beta stormwater results, 2011-2017. 

  

  

y = 0.9758x
R² = 0.7066

0.1

1

10

100

1000

0.01 0.1 1 10 100 1000

U
-2

3
8

, 
p

C
i/

L

SSC, g/L

2008-2017

U-238 RG UTL 1.28 PP UTL 2.29

1

10

100

1000

10000

p
C

i/
L

Gross Alpha  2011-2017

Detects NM WQCC standard Non-detects

1

10

100

1000

10000

p
C

i/
L

Gross Beta  2011-2017

Detects Non-detects



 

34 | P a g e  

VI.3 Analytical Results for Metals 

A statistical summary of all metal results, unfiltered and filtered, is presented in Attachment 3. 

VI.3.a.  Aluminum (Al) 

Figure 40. Al stormwater concentrations vs. SSC 

 
Figure 41. Unfiltered and filtered results for Al. 

 

     
 

The concentrations of unfiltered samples exceeded the RG background, and a few filtered samples 

exceeded the NM WQCC standards.  The Al concentrations for unfiltered and filtered samples differ 

with two orders of magnitude and imply high affinity to solid particles and preferential sediment 

transport.  The high coefficient of determination in the stormwater concentration vs SSC results 

indicate naturally occurring source(s) along the RG. 
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VI.3.b.  Arsenic (As) 

Figure 42. As stormwater concentrations vs. SSC 

 
Figure 43. Unfiltered and filtered results for As. 

 

  
 

There were no substantial exceedances of RG background values and the NM WQCC standards.  The 

As concentrations for unfiltered and filtered samples differ with less than an order of magnitude and 

imply some solubility in water and somewhat sediment transport.  The high coefficient of 

determination in the stormwater concentration vs SSC results indicate naturally occurring source(s) 

along the RG. 

y = 2.3657x
R² = 0.9308

0

25

50

75

100

0 5 10 15 20 25 30 35

St
o

rm
 w

at
e

r 
(u

g/
L)

SSC (g/L)

Arsenic 2015-2017

Detect RG UTL 4.8 Linear (Detect)

Max 64 7.8

75th 20 2.5

Median 6.85 2.1

25th 3 1.7

Min 1.6 0.92

n=87n=116



 

36 | P a g e  

VI.3.c.  Antimony (Sb) 

Figure 44. Sb stormwater concentrations vs. SSC. 

 
Figure 45. Unfiltered and filtered results for Sb. 

 

     
 

There were a few concentrations of unfiltered samples that exceeded the RG background, and none of 

the filtered samples exceeded the NM WQCC standards.  The Sb concentrations for unfiltered and 

filtered samples were very compatible in magnitude, indicating that the soluble form of antimony is 

prevalent in the river.  The poor coefficient of determination in the stormwater concentration vs SSC 

results suggests anthropogenic source(s). 
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VI.3.d.  Barium (Ba) 

Figure 46. Ba stormwater concentrations vs. SSC. 

 
 
Figure 47. Unfiltered and filtered results for Ba. 

 

        
 

Only a few concentrations of unfiltered samples exceeded the RG background.  The Ba concentrations 

for unfiltered and filtered samples differ with one order of magnitude and imply affinity to solid 

particles and preferential sediment transport.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Ba along the RG. 
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VI.3.e.  Beryllium (Be) 

Figure 48. Be stormwater concentrations vs. SSC. 

 
Figure 49. Unfiltered and filtered results for Be. 

 

      
 

Most concentrations of unfiltered samples exceeded the RG background.  There were only a few 

detects for filtered samples implying affinity to solid particles and preferential sediment transport.  The 

high coefficient of determination in the stormwater concentration vs SSC results suggests naturally 

occurring source(s) of Be along the RG. 
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VI.3.f.  Boron (B) 

Figure 50. B stormwater concentrations vs SSC. 

 
 
Figure 51. Unfiltered and filtered results for B. 

 

     
 

Most concentrations of unfiltered samples exceeded the RG background, but there were no 

exceedances of the NM WQCC standard for filtered samples.  The B concentrations of filtered samples 

were less in magnitude than unfiltered but clearly showed higher water solubility than other metals.  

The low coefficient of determination in the stormwater concentration vs SSC results suggests 

anthropogenic source(s).  
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VI.3.g.  Cadmium (Cd) 

Figure 52. Cd stormwater concentrations vs SSC. 

 
 
Figure 53. Unfiltered and filtered results for Cd. 

 

    
 

Most concentrations of unfiltered samples did not exceed the RG background, and all filtered samples 

exceeded the NM WQCC standards.  There were only a few detects for filtered samples implying 

affinity to solid particles and preferential sediment transport.  The high coefficient of determination in 

the stormwater concentration vs SSC results suggests naturally occurring source(s) of Cd along the 

RG. 
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VI.3.h.  Calcium (Ca) 

Figure 54. Ca stormwater concentrations vs. SSC 

 
Figure 55. Unfiltered and filtered results for Ca. 

 

              
 

The concentrations of filtered samples were reduced in comparison to unfiltered indicating somewhat 

sediment transport for this constituent.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Ca along the RG. 
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VI.3.i.  Chromium (Cr) 

Figure 56. Cr stormwater concentrations vs SSC. 

 
Figure 57. Unfiltered and filtered results for Cr. 

 

        
 

A few concentrations of unfiltered samples exceeded the RG background, but no filtered samples 

exceeded the NM WQCC standards.  The Cr concentrations for unfiltered and filtered samples differ 

with one order of magnitude and imply high affinity to solid particles and preferential sediment 

transport.  The high coefficient of determination in the stormwater concentration vs SSC results 

suggests naturally occurring source(s) of Cr along the RG. 
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VI.3.j. Cobalt (Co) 

Figure 58. Co stormwater concentrations vs. SSC. 

 
Figure 59. Unfiltered and filtered results for Co. 

 

         
 

A few concentrations of unfiltered samples exceeded the RG background, and no filtered samples 

exceeded the NM WQCC standards.  The Co concentrations for unfiltered and filtered samples differ 

with one order of magnitude and imply affinity to solid particles and preferential sediment transport.  

The high coefficient of determination in the stormwater concentration vs SSC results suggests 

naturally occurring source(s) of Co along the RG. 
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VI.3.k.  Copper (Cu) 

Figure 60. Cu stormwater concentrations vs. SSC. 

 
Figure 61. Unfiltered and filtered results for Cu. 

 

      
 

There were concentrations of unfiltered samples that exceeded the RG background, and a few detects 

of the filtered samples exceeded the NM WQCC standards.  The Co concentrations for unfiltered and 

filtered samples differ with one order of magnitude implying high affinity to solid particles and 

preferential sediment transport.  The high coefficient of determination in the stormwater concentration 

vs SSC results suggests naturally occurring source(s) of Cu along the RG. 
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VI.3.l. Iron (Fe) 

Figure 62. Fe stormwater concentrations vs. SSC. 

 
Figure 63. Unfiltered and filtered results for Fe. 

 

           
 

A few concentrations of unfiltered samples exceeded the RG background.  The Fe concentrations for 

unfiltered and filtered samples differ with two orders of magnitude and imply high affinity to solid 

particles and preferential sediment transport.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Fe along the RG. 
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VI.3.m. Lead (Pb) 

Figure 64. Pb stormwater concentrations vs. SSC. 

 
Figure 65. Unfiltered and filtered results for Pb. 

 

       
 

Some concentrations of unfiltered samples exceeded the RG background, and no filtered samples 

exceeded the NM WQCC standards.  The concentrations of filtered samples were one order of 

magnitude less than unfiltered samples implying affinity to solid particles and preferential sediment 

transport.  The high coefficient of determination in the stormwater concentration vs SSC results 

suggests naturally occurring source(s) of Pb along the RG. 
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VI.3.n.  Magnesium (Mg) 

Figure 66. Mg stormwater concentrations vs. SSC. 

 
Figure 67. Unfiltered and filtered results for Mg. 

 

         
 

The concentrations of filtered samples were reduced in comparison to unfiltered indicating somewhat 

sediment transport for this constituent.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Mg along the RG. 
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VI.3.o.  Manganese (Mn) 

Figure 68. Mn stormwater concentrations vs. SSC. 

 
 
Figure 69. Unfiltered and filtered results for Mn. 

 

     
 

All concentrations of filtered samples were below the NM WQCC standards. The concentrations of 

filtered samples were reduced in comparison to unfiltered two orders of magnitude indicating 

preferential sediment transport for this constituent.  The high coefficient of determination in the 

stormwater concentration vs SSC results suggests naturally occurring source(s) of Mn along the RG. 
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VI.3.p.  Mercury (Hg) 

Figure 70. Hg stormwater concentrations vs. SSC 

 
Figure 71. Unfiltered and filtered results for Hg. 

 

        
 

A few concentrations of unfiltered samples exceeded the RG background, but none exceeded the NM 

WQCC standard.  There were no detects of the filtered samples implying affinity to solid particles and 

preferential sediment transport.  The low coefficient of determination in the stormwater concentration 

vs SSC results suggests anthropogenic source(s). 
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VI.3.q.  Nickel (Ni) 

Figure 72. Ni stormwater concentrations vs. SSC. 

 
Figure 73. Unfiltered and filtered results for Ni. 

 

     
 

Most concentrations of unfiltered samples exceeded the RG background.  The concentrations of 

filtered samples were one order of magnitude less than unfiltered samples implying affinity to solid 

particles and preferential sediment transport.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Ni along the RG. 
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VI.3.r.  Potassium (K) 

Figure 74. K stormwater concentrations vs. SSC. 

 
Figure 75. Unfiltered and filtered results for K. 

 

         
 

The concentrations of filtered samples were reduced in comparison to unfiltered indicating somewhat 

sediment transport for this constituent.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of K along the RG. 
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VI.3.s.  Selenium (Se) 

Figure 76. Se stormwater concentrations vs. SSC. 

 
Figure 77. Unfiltered and filtered results for Se. 

 

      
 

A large number of the concentrations of unfiltered samples exceeded the RG background and a few 

exceeded the NM WQCC standard (blue line), and no filtered samples exceeded the NM WQCC 

standards (red line).  The concentrations of filtered samples were less in magnitude than unfiltered 

samples implying some sediment transport.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of Se along the RG. 
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VI.3.t.  Silver (Ag) 

Figure 78. Ag stormwater concentrations vs. SSC. 

 
Figure 79. Unfiltered and filtered results for Ag. 

 

     
 

Only a few concentrations of unfiltered samples exceeded the RG background, and only one filtered 

sample exceeded the NM WQCC standards.  The concentrations of filtered samples were less in 

magnitude than unfiltered samples implying some preferential sediment transport.  The low coefficient 

of determination in the stormwater concentration vs SSC results suggests anthropogenic source(s). 
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VI.3.u.   Sodium (Na) 

Figure 80. Na stormwater concentrations vs. SSC. 

 
Figure 81. Unfiltered and filtered results for Na. 

 

       
 

The concentrations of unfiltered and filtered samples were within the same range suggestive of very 

high water solubility for Na.  That explains the low coefficient of determination on the stormwater 

concentrations vs SSC plot. 
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VI.3.v.   Thallium (Tl) 

Figure 82. Tl stormwater concentrations vs. SSC. 

 
Figure 83. Unfiltered and filtered results for Tl. 

 

      
 

Most concentrations of unfiltered samples exceeded the RG background, and some filtered samples 

exceeded the NM WQCC standards.  The concentrations of filtered samples were less in magnitude 

than unfiltered samples implying some preferential sediment transport.  The value of the coefficient of 

determination in the stormwater concentration vs SSC results suggests naturally occurring and 

anthropogenic source(s) of Tl along the RG. 
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VI.3.w. Uranium (U) 

Figure 84. U stormwater concentrations vs. SSC. 

 
Figure 85. Unfiltered and filtered results for U. 

 

    
 

Some concentrations of unfiltered samples exceeded the RG background.  The concentrations of 

filtered samples were less in magnitude than unfiltered samples implying some affinity to solid 

particles and preferential sediment transport.  The high coefficient of determination in the stormwater 

concentration vs SSC results suggests naturally occurring source(s) of U along the RG. 
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VI.3.x.   Vanadium (V) 

Figure 86. V stormwater concentrations vs. SSC. 

 
Figure 87. Unfiltered and filtered results for V. 

 

       
 

Most concentrations of unfiltered samples did not exceed the RG background, and no filtered samples 

exceeded the NM WQCC standards.  The concentrations of filtered samples were approximately one 

order of magnitude less than unfiltered samples implying affinity to solid particles and preferential 

sediment transport.  The high coefficient of determination in the stormwater concentration vs SSC 

results suggests naturally occurring source(s) of V along the RG. 
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VI.3.y.  Zinc (Zn) 

Figure 88. Zn stormwater concentrations vs. SSC. 

 
Figure 89. Unfiltered and filtered results for Zn. 

 

     
 

A few concentrations of unfiltered samples exceeded the RG background, and a few filtered samples 

exceeded the NM WQCC standards.  The concentrations of filtered samples were one order of 

magnitude less than unfiltered samples implying affinity to solid particles and preferential sediment 

transport.  The high coefficient of determination in the stormwater concentration vs SSC results 

suggests naturally occurring source(s) of Zn along the RG. 
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VI.4 Results for PCBs, Dioxins and Furans, and Perchlorate 

The table below summarizes the results for Total PCBs, Dioxins/Furans (D/F), and Perchlorate. 

Table 13. 2015-2017 total PCBs, D/F TEQ, and Perchlorate results. 

Date & Time 
Total PCBs 

ng/L 

D/F TEQ  

pg/L 

ClO
4- 

ug/L 
Method Blank Concentrations 

7/2/15 17:41 0.0092 B1 ND B2 
 

B1=0.069 B2=0.0014 

7/2/15 18:41 27.1 B1 1.0084 B2 
 

B1=0.069 B2=0.0014 

7/7/15 7:09 0.15 B1 0.1173 B2 
 

B1=0.069 B2=0.0014 

7/7/15 8:09 0.73 B1 0.1773 B2 
 

B1=0.069 B2=0.0014 

7/7/15 22:29 0.16 B1 0.0255 B2 
 

B1=0.340 B2=0.0014 

7/20/15 21:48 5.5 B1 0.5995 B2 
 

B1=0.340 B2=0.0014 

7/20/15 22:48 0.95 B1 
  

B1=0.340 B2=0.0014 

7/30/15 2:22 1.1 B1 0.4882 B2 
 

B1=0.069 B2=0.0014 

7/30/15 3:22 0.7 B1 0.0779 B2 
 

B1=0.069 B2=0.0014 

7/31/15 17:53 2.63 B1 0.2753 B2 
 

B1=0.069 B2=0.0014 

7/31/15 18:52 0.4 B1 0.1334 B2 
 

B1=0.069 B2=0.0014 

9/23/15 13:34 0.0068 B1 0.0003 B3 
 

B1=0.069 B2=0.0014 

10/21/15 18:42 16 B1 
 

0.310 B1=0.340 B2=0.0014 

10/21/15 20:12 
  

0.340 
 

B2=0.0014 

10/21/15 20:42 
 

0.4057 B2 
  

B2=0.0014 

10/21/15 22:42 0.97 B1 0.0833 B2 
 

B1=0.340 B2=0.0014 

10/24/15 0:11 0.22 B1 
 

0.061 J B1=0.340 B2=0.0014 

10/24/15 1:11 
 

0.0032 B2 <0.06 
 

B2=0.0014 

10/24/15 4:11 0.11 B1 
 

<0.06 B1=0.340 B2=0.0014 

6/3/16 9:10 
 

ND 
   

6/8/16 8:54 0.322 B1 
 

0.16 J B1=0.0853 
 

7/6/16 8:40 
  

0.088 J 
  

7/28/16 8:15 0.186 B1 0.00043 0.17 J B1=0.0853 
 

8/3/16 8:38 0.212 B1 ND 0.15 J B1=0.390 
 

8/27/16 16:28 0.232 B1 
 

<0.06 B1=0.248 
 

8/27/16 17:28 
 

0.0505 B2 <0.06 
 

B2=0.1958 

8/27/16 18:28 0.163 B1 
 

<0.06 B1=0.248 
 

8/27/16 19:28 
 

0.0156 B2 <0.06 
 

B2=0.1958 

10/11/16 8:14 0.113 B1 0.0711 B2 <0.06 B1=0.083 B2=0.0005 

7/5/17 9:45 18.4 B1 0.22 B2 0.18 J B1=0.658 B2=0.37 

7/27/17 1:29 3.29 B1 11.6 B2 <0.06 B1=0.658 B2=0.3 

7/27/17 4:00 3.22 B1 4.2 B2 <0.06 B1=0.658 B2=0.3 

8/8/17 13:59 2.27 B1 0.108 B2 <0.06 B1=1.26 B2=5.931 

8/8/17 16:30 1.32 B1 0.793 B2 0.14 J B1=1.26 B2=5.931 

8/9/17 17:15 
  

0.23 
  

8/8/17 17:57 1.38 B1 0.065 B2 
 

B1=1.26 B2=5.931 

8/8/17 19:27 2.08 B1 0.043 B2 0.07 J B1=1.26 B2=5.931 

8/9/17 21:03 
  

0.1 J 
  

8/30/17 10:00 0.145 B1 0.00169 B2 <0.06 B1=0.123 B2=0.0016 

9/28/17 0:12 101/123 B1 
 

<0.06 B1= 0.970 
 

9/28/17 1:12 
 

0.0530 B2 
  

B2=0.0431 

9/28/17 2:42 0.564 B1 
 

<0.06 B1= 0.970 
 

9/28/17 4:12 
 

0.1003 B2 
  

B2=0.0431 

9/28/17 5:42 0.557 B1 
 

<0.06 B1= 0.970 
 

9/29/17 1:08 7.51 B1 
 

<0.06 B1= 0.204 
 

9/29/17 2:08 
 

0.236 B2 
  

B2=0.0431 

9/29/17 3:38 0.89 B1 
 

<0.06 B1= 0.970 
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Date & Time 
Total PCBs 

ng/L 

D/F TEQ  

pg/L 

ClO
4- 

ug/L 
Method Blank Concentrations 

9/29/17 5:08 
 

0.0863 B2 
  

B2=0.0431 

9/29/17 6:38 1.71 B1 
 

<0.06 B1= 0.970 
 

10/4/17 22:58 0.437 B1 
 

<0.06 B1=0.970 
 

10/4/17 23:58 
 

2.1061 B2 <0.06 
 

B2=0.0925 

10/5/17 1:28 1.300 B1 
 

<0.06 B1=0.970 
 

10/31/17 14:23 4.61 B1 0.0027 B2 0.11 J B1=0.139 B2=0.0245 

Comparison 

Values 

NM WQCC 

0.64 ng/L 

NM WQCC 

0.051 pg/L 

NMED UTL 

 0.4 ug/L  

Notes: 
     

 
Results are above the comparison values 

J Results are estimated 

ND Non-detect 

B Constituent found in the method blank 

NM WQCC New Mexico Water Quality Control Commission standard 

NMED UTL New Mexico Environment Department Upper Tolerance Limit 

 

Many concentrations of D/F exceeded the NM WQCC standard throughout the monitoring period as 

shown below, and these constituents did not have any suspended sediment transport properties. 

 
Figure 90. Stormwater concentration plots for Dioxins/Furans. 
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Similarly, to D/F, concentrations of total PCBs exceeded the NM WQCC standard on a regular basis 

and their transport was not influenced by the suspended sediment flow. 

 
Figure 91. Stormwater concentration plots for total PCBs. 
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Figure 92. 2015-2017 Results for Perchlorate Detects. 
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ATTACHMENT 1

Date Time
SSC Result,

ppm
Analysis

U/Pu/Np/Am/g

amma (4 L)

Sr-90 (1 

L)

Ra226/22

8 (1 L)

alpha/b

eta

metals U 

(500mL)

metals F 

(500mL)

PCBs 1 L 

(glass)

Dioxins 1 L 

(glass)

ClO4 

(125mL)

7/2/15 1541 89 BDD-SWSF-070215-A 1 1 1 1 1 1 0 0 0

7/2/15 1611 100 BDD-SWSF-070215-B 1 1 1 1 1 1 0 0 0

7/2/15 1641 97 BDD-SWSF-070215-C 1 1 1 0 1 1 0 0 0

7/2/15 1741 225 BDD-SWSF-070215-D 1 1 1 0 1 1 1 1 0

7/2/15 1811 5,309 BDD-SWSF-070215-E 1 1 1 0 1 1 0 0 0

7/2/15 1841 6,600 BDD-SWSF-070215-F 1 1 1 0 1 1 1 1 0

7/2/15 1910 3,289 BDD-SWSF-070215-G 1 1 1 0 1 1 0 0 0

7/2/15 1940 2,054 BDD-SWSF-070215-H 1 0 0 0 0 0 0 0 0

7/2/15 2040 806 BDD-SWSF-070215-I 0 0 0 0 0 0 0 0 0

7/7/15 0609 5,279 BDD-SWSF-070715-A 1 1 1 1 1 1 0 0 0

7/7/15 0639 4,396 BDD-SWSF-070715-B 1 1 1 0 1 1 0 0 0

7/7/15 0709 4,276 BDD-SWSF-070715-C 1 1 1 0 1 1 1 1 0

7/7/15 0739 3,723 BDD-SWSF-070715-D 1 1 1 0 1 1 0 0 0

7/7/15 0809 4,473 BDD-SWSF-070715-E 1 1 1 0 1 1 1 1 0

7/7/15 0839 NA BDD-SWSF-070715-F 1 1 1 0 1 1 0 0 0

7/7/15 0908 7,038 BDD-SWSF-070715-G 1 1 1 1 1 1 0 0 0

7/7/15 0938 10,595 BDD-SWSF-070715-H 1 1 1 0 1 1 0 0 0

7/7/15 1008 14,685 BDD-SWSF-070715-I 1 1 1 1 1 1 0 0 0

7/7/15 1109 NO BDD-SWSF-070715-J 1 0 0 0 0 0 0 0 0

7/7/15 2229 see 2230 below BDD-SWBF-070715-K 0 0 0 0 0 0 1 0 0

7/7/15 2230 1,703 BDD-SWBF-070715-L 1 1 1 1 1 1 0 0 0

7/7/15 2300 1,751 BDD-SWBF-070715-M 1 1 1 1 2 0 0 0 0

7/7/15 2330 1,488 BDD-SWBF-070715-N 1 1 1 1 2 0 0 1 0

7/8/15 0000 1,378 BDD-SWBF-070815-O 0 0 0 0 1 0 0 0 0

7/8/15 0030 1,240 BDD-SWBF-070815-P 0 0 0 0 0 0 0 0 0

7/8/15 0100 1,156 BDD-SWBF-070815-Q 0 0 0 0 1 0 0 0 0

7/8/15 0129 1,077 BDD-SWBF-070815-R 0 0 0 0 0 0 0 0 0

7/8/15 0159 1,113 BDD-SWBF-070815-S 0 0 0 0 1 0 0 0 0

7/8/15 0229 1,540 BDD-SWBF-070815-T 1 1 1 1 0 0 0 0 0

7/9/15 1300 976 BDD-SWBF-070915-A 1 1 1 1 1 0 0 0 0

7/20/15 2118 1,102 BDD-SWSF-072015-A 1 1 1 0 1 1 0 0 0

7/20/15 2148 3,813 BDD-SWSF-072015-B 1 1 1 0 1 1 1 1 0

7/20/15 2218 2,626 BDD-SWSF-072015-C 1 1 1 0 1 1 0 0 0

7/20/15 2248 1,222 BDD-SWSF-072015-D 1 1 1 1 1 1 1 0 0

7/20/15 2318 656 BDD-SWSF-072015-E 1 1 1 0 1 1 0 0 0

7/20/15 2348 570 BDD-SWSF-072015-F 1 1 1 1 1 1 0 0 0

7/21/15 0048 993 BDD-SWSF-072115-G 1 0 0 0 0 0 0 0 0

7/20/15 1948 1,299 BDD-SWSF-072015-H 1 0 0 0 0 0 0 0 0

7/20/15 2048 2,886 BDD-SWSF-072015-I 1 0 0 0 0 0 0 0 0

7/30/15 0022 549 BDD-SWSF-073015-A 1 1 1 1 1 0 0 0 0

7/30/15 0052 603 BDD-SWSF-073015-B 1 1 1 1 1 0 0 0 0

7/30/15 0122 9,224 BDD-SWSF-073015-C 1 1 1 1 1 0 0 0 0

7/30/15 0152 9,250 BDD-SWSF-073015-D 1 1 1 1 1 0 0 0 0

7/30/15 0222 7,086 BDD-SWSF-073015-E 1 1 1 1 1 1 1 1 0

7/30/15 0252 3,676 BDD-SWSF-073015-F 1 1 1 1 1 0 0 0 0

7/30/15 0322 4,586 BDD-SWSF-073015-G 1 1 1 0 1 1 1 1 0

7/30/15 0352 2,088 BDD-SWSF-073015-H 1 1 1 1 1 0 0 0 0

7/30/15 0422 2,305 BDD-SWSF-073015-I 1 1 1 1 1 0 0 0 0

7/30/15 0522 2,566 BDD-SWSF-073015-J 0 0 0 0 0 0 0 0 0

7/31/15 1553 1,531 BDD-SWSF-073115-A 1 0 0 0 0 0 0 0 0

7/31/15 1653 7,299 BDD-SWSF-073115-B 1 0 0 0 0 0 0 0 0

7/31/15 1723 12,419 BDD-SWSF-073115-C 1 1 1 0 1 1 0 0 0
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7/31/15 1753 8,384 BDD-SWSF-073115-D 1 1 1 1 1 0 1 1 0

7/31/15 1823 5,773 BDD-SWSF-073115-E 1 1 0 0 0 0 0 0 0

7/31/15 1852 4,364 BDD-SWSF-073115-F 1 1 1 0 1 1 1 1 0

7/31/15 1922 3,876 BDD-SWSF-073115-G 1 0 0 0 0 0 0 0 0

7/31/15 1953 3,313 BDD-SWSF-073115-H 1 0 0 0 0 0 0 0 0

7/31/15 2053 1,859 BDD-SWSF-073115-I 1 0 0 0 0 0 0 0 0

9/1/15 1228-1248 243 BDD-SWBF-090115-A 1 1 1 1 1 0 0 0 0

9/23/15 1334 82 BDD-SWBF-092315-A 1 1 1 1 0 1 1 1 0

10/21/15 1842 6,456 BDD-SWSF-102115-A 1 1 1 1 1 1 1 0 1

10/21/15 1912 9,429 BDD-SWSF-102115-B 1 1 0 0 0 0 0 0 0

10/21/15 1941 14,675 BDD-SWSF-102115-C 1 0 0 0 0 0 0 0 0

10/21/15 2012 31,483 BDD-SWSF-102115-D 1 1 1 1 1 0 0 0 1

10/21/15 2042 27,933 BDD-SWSF-102115-E 1 1 1 1 1 1 0 1 0

10/21/15 2112 24,134 BDD-SWSF-102115-F 1 1 1 1 0 1 0 0 0

10/21/15 2142 22,429 BDD-SWSF-102115-G 1 0 0 0 0 0 0 0 0

10/21/15 2242 13,502 BDD-SWSF-102115-H 1 1 1 1 1 0 1 1 0

10/21/15 2341 12,615 BDD-SWSF-102115-I 1 0 0 0 0 0 0 0 0

10/24/15 0011 1,086 BDD-SWSF-102415-A 1 1 1 1 1 1 1 0 1

10/24/15 0041 852 BDD-SWSF-102415-B 1 1 1 0 1 0 0 0 0

10/24/15 0111 735 BDD-SWSF-102415-C 1 1 1 1 1 1 0 1 1

10/24/15 0141 2,065 BDD-SWSF-102415-D 1 1 1 0 1 0 0 0 0

10/24/15 0211 NO BDD-SWSF-102415-E 0 0 0 0 0 0 0 0 0

10/24/15 0241 NO BDD-SWSF-102415-F 0 0 0 0 0 0 0 0 0

10/24/15 0311 730 BDD-SWSF-102415-G 1 1 1 0 1 0 0 0 0

10/24/15 0341 582 BDD-SWSF-102415-H 0 0 0 0 0 0 0 0 0

10/24/15 0411 NO BDD-SWSF-102415-I 1 1 1 1 1 1 1 0 1

10/24/15 0511 873 BDD-SWSF-102415-J 0 0 0 0 0 0 0 0 0

6/3/16 09:10 211 BDD-SWBF-060316-A 0 0 0 0 0 0 0 1 0

6/8/16 08:54 201 BDD-SWBF-060816-A 1 1 1 1 1 0 1 0 1

7/6/16 08:40 Not sampled BDD-SWBF-070616-A 0 0 0 0 0 0 0 0 1

7/28/16 08:15 61 BDD-SWBF-072816-A 1 1 1 1 1 1 1 1 1

8/3/16 08:38 628 BDD-SWBF-080316-A 1 1 1 1 1 1 1 1 1

8/27/16 14:36 691 0 0 0 0 0 0 0 0 0

8/27/16 15:06 376 BDD-SWBF-082716-A 1 1 1 0 1 1 0 0 1

8/27/16 15:36 358 BDD-SWBF-082716-B 1 1 1 0 1 1 0 0 0

8/27/16 16:20 557 BDD-SWBF-082716-C 1 1 1 0 1 1 0 0 1

8/27/16 16:28 525 BDD-SWBF-082716-D 0 0 0 1 0 0 1 0 0

8/27/16 17:05 355 BDD-SWBF-082716-E 1 1 1 0 1 1 0 0 1

8/27/16 17:28 360 BDD-SWBF-082716-F 0 0 0 1 0 0 0 1 0

8/27/16 17:50 335 BDD-SWBF-082716-G 1 1 1 0 1 1 0 0 0

8/27/16 18:28 345 BDD-SWBF-082716-H 0 0 0 1 0 0 1 0 0

8/27/16 18:35 377 BDD-SWBF-082716-I 1 1 1 0 1 1 0 0 1

8/27/16 19:20 325 BDD-SWBF-082716-J 1 1 1 0 1 1 0 0 0

8/27/16 19:28 350 BDD-SWBF-082716-K 0 0 0 1 0 0 0 1 0

8/27/16 20:05 301 BDD-SWBF-082716-L 1 1 1 0 1 1 0 0 0

8/27/16 20:28 330 BDD-SWBF-082716-M 1 0 0 0 0 0 0 0 0

8/27/16 21:28 315 BDD-SWBF-082716-N 1 0 0 0 0 0 0 0 0

10/11/16 08:14 206 BDD-SWBF-103116-A 1 1 1 1 1 1 1 1 1

5/9/17 15:45 352 BDD-SWBF-050917-A 1 (w/o Np) 1 0 1 1 0 0 0 0

5/29/17 14:11-14:14149 BDD-SWSF-052917-A 1 (w/o Np) 1 0 1 1 0 0 0 0

5/29/17 14:42 149 BDD-SWSF-052917-B 1 (w/o Np) 1 0 1 1 0 0 0 0

5/29/17 14:56-14:59193 BDD-SWSF-052917-C 1 (w/o Np) 1 0 1 1 0 0 0 0

5/29/17 15:12 419 BDD-SWSF-052917-D 1 (w/o Np) 1 0 1 1 0 0 0 0
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5/29/17 15:41-15:44256 BDD-SWSF-052917-E 1 (w/o Np) 1 0 1 1 0 0 0 0

7/5/17 09:45 37 BDD-SWBF-070517-A 1 1 1 1 1 1 1 1 1

7/27/17 01:29 353 BDD-SWSF-072717-A 1 1 1 1 1 1 1 1 1

7/27/17 01:59 291 BDD-SWSF-072717-B 1 1 1 1 1 1 0 0 1

7/27/17 02:29 297 BDD-SWSF-072717-C 1 1 1 1 1 1 0 0 1

7/27/17 03:15 323 BDD-SWSF-072717-D 1 1 1 1 1 1 0 0 1

7/27/17 04:00 1,212 BDD-SWSF-072717-E 1 1 1 1 1 1 1 1 1

7/27/17 04:45 not available BDD-SWSF-072717-F 1 1 1 1 1 1 0 0 1

7/27/17 05:33 862 BDD-SWSF-072717-G 1 0 0 0 0 0 0 0 0

7/27/17 07:03 1,600 BDD-SWSF-072717-H 1 0 0 0 0 0 0 0 0

7/27/17 08:33 1,636 BDD-SWSF-072717-I 1 0 0 0 0 0 0 0 0

8/8/17 13:59 660 BDD-SWSF-080817-A 1 1 1 1 1 1 1 1 1

8/8/17 14:29 695 BDD-SWSF-080817-B 1 1 1 1 1 1 0 0 1

8/8/17 14:59 2,298 BDD-SWSF-080817-C 1 1 1 1 1 1 0 0 1

8/8/17 15:45 7,346 BDD-SWSF-080817-D 1 1 1 1 1 1 0 0 1

8/8/17 16:30 8,017 BDD-SWSF-080817-E 1 1 1 1 1 1 1 1 1

8/8/17 17:15 14,973 BDD-SWSF-080817-F 1 1 1 1 1 1 0 0 1

8/8/17 17:57 7,512 BDD-SWSF-080817-G 1 1 1 1 1 1 1 1 1

8/8/17 18:42 4,098 BDD-SWSF-080817-H 1 1 1 1 1 1 0 0 1

8/8/17 19:27 2,704 BDD-SWSF-080817-I 1 1 1 1 1 1 1 1 1

8/8/17 21:03 2,259 BDD-SWSF-080817-J
1 (w/o Np, 

gamma) 0 0 0 0 0 0 0 1

8/30/17 10:00 765 BDD-SWBF-083017-A 1 1 1 1 1 1 1 1 1

9/28/17 00:12 5,726 BDD-SWSF-092817-A 1 1 1 1 1 1 1 0 1

9/28/17 00:38 11,010 BDD-SWSF-092817-B 1 1 1 1 1 1 0 0 0

9/28/17 01:12 27,155 BDD-SWSF-092817-C 1 1 1 1 1 1 0 2 0

9/28/17 01:54 23,431 BDD-SWSF-092817-D 1 1 1 1 1 1 0 0 0

9/28/17 02:42 14,127 BDD-SWSF-092817-E 1 1 1 1 1 1 1 0 1

9/28/17 03:24 8,263 BDD-SWSF-092817-F 1 1 1 1 1 1 0 0 0

9/28/17 04:12 6,381 BDD-SWSF-092817-G 1 1 1 1 1 1 0 1 0

9/28/17 04:51 6,781 BDD-SWSF-092817-H 1 1 1 1 1 1 0 0 0

9/28/17 05:42 5,001 BDD-SWSF-092817-I 1 1 1 1 1 1 1 0 1

9/28/17 07:12 2,460 BDD-SWSF-092817-J
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0

9/29/17 01:08 7,747 BDD-SWSF-092917-A 1 1 1 1 1 1 1 0 1

9/29/17 01:37 4,051 BDD-SWSF-092917-B 1 1 1 1 1 1 0 0 0

9/29/17 02:08 5,947 BDD-SWSF-092917-C 1 1 1 1 1 1 0 1 0

9/29/17 02:50 10,322 BDD-SWSF-092917-D
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0

9/29/17 03:38 19,518 BDD-SWSF-092917-E 1 1 1 1 1 1 1 0 1

9/29/17 04:20 20,314 BDD-SWSF-092917-F 1 1 1 1 1 1 0 0 0

9/29/17 05:08 13,779 BDD-SWSF-092917-G 1 1 1 1 1 1 0 1 0

9/29/17 05:53 11,358 BDD-SWSF-092917-H 1 1 1 1 1 1 0 0 0

9/29/17 06:38 10,970 BDD-SWSF-092917-I 1 1 1 1 1 1 1 0 1

9/29/17 08:08 8,617 BDD-SWSF-092917-J
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0

10/4/17 22:58 6,627 BDD-SWSF-100417-A 1 1 1 1 1 1 1 0 1

10/4/17 23:27 9,387 BDD-SWSF-100417-B 1 1 1 1 1 1 0 0 0

10/4/17 23:58 8,555 BDD-SWSF-100417-C 1 1 1 1 1 1 0 1 1

10/5/17 00:40 8,806 BDD-SWSF-100417-D 1 1 1 1 1 1 0 0 0

10/5/17 01:28 9,274 BDD-SWSF-100417-E 1 1 1 1 1 1 1 0 1

10/5/17 02:10 9,982 BDD-SWSF-100417-F 1 1 1 1 1 1 0 0 0

10/5/17 02:58 10,201 BDD-SWSF-100417-G
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0

10/5/17 04:28 21,935 BDD-SWSF-100417-H
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0
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10/5/17 05:58 15,843 BDD-SWSF-100417-J
1 (Pu/U/Am 

only) 0 0 0 0 0 0 0 0

10/31/17 14:23 61 BDD-SWBF-103117-A 1 1 1 1 1 1 1 1 1
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ATTACHMENT 2

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 24 45 0.0026 0.12 0.0062 0.725 0.10337 0.12749 0.25099

2016 7 7 0.0016 0.0138 0.0156 0.035 0.02096 0.00657 0.03104

2017 14 45 0.0047 0.103 0.0075 0.7974 0.18065 0.17199 0.51918

2008-2017 96 156 -0.00504 2.15 0.0051 5 0.38211 0.74270 1.65000

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 44 0.00464 0.26505 0.03548 0.05114 0.13052

2016 7 0.04312 0.10622 0.06822 0.02400 0.10287

2017 38 0.00884 0.27691 0.03786 0.04269 0.06853

2008-2017 147 0.00464 0.30962 0.04623 0.05503 0.18783

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 41 26 -0.0053 0.129 0.0110 0.4460 0.08404 0.10586 0.32873

2016 12 2 0.0036 0.015 0.0069 0.0198 0.01335 0.00912 0.01916

2017 26 32 0 0.069 0.0051 0.2010 0.08382 0.05814 0.19625

2008-2017 179 81 -0.15 2.69 0.0048 0.4460 0.09438 0.09618 0.31000

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 25 0.00416 0.19444 0.02502 0.04347 0.11186

2016 2 0.01943 0.05270 0.03606 0.02353 0.05104

2017 20 0.00827 0.27802 0.05124 0.07143 0.15907

2008-2017 66 0.00242 0.27802 0.02935 0.04992 0.13615

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 54 0 -0.058 0.062 na na na na na

2016 12 0 -0.0061 0.0093 na na na na na

2017 30 12 -0.1 0.076 0.0057 0.5243 0.14694 0.15625 0.40660

2008-2017 96 12 -0.1 0.076 0.0057 0.5243 0.14694 0.15625 0.40660

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 0 na na na na na

2016 0 na na na na na

2017 13 0.00470 0.02770 0.01577 0.00632 0.02520

2008-2017 13 0.00470 0.02770 0.01577 0.00632 0.02520

Np-237 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Np-237 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

Plutonium-238 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Plutonium-238 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

Plutonium-239/240 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Plutonium-239/240 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

1



ATTACHMENT 2

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 55 3 -0.57 1.99 0.3130 0.5900 0.42433 0.14627 0.56800

2016 12 2 -0.099 0.186 0.195 0.43 0.31250 0.16617 0.41825

2017 40 8 -0.79 1.5 0.184 1.1000 0.49313 0.33047 0.99150

2008-2017 182 58 -3.8 3.8 0.184 13.2000 2.11545 2.71134 7.91750

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 3 0.09704 0.17847 0.14180 0.04131 0.17561

2016 2 0.31066 1.21059 0.76062 0.63634 1.16559

2017 8 0.09145 10.80747 2.07879 3.67760 8.08428

2008-2017 58 0.01548 10.80747 0.60572 1.59172 1.86017

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 5 50 0.08 0.57 0.235 55.2 9.9063 11.9788 36.3500

2016 0 12 na na 0.25 1.12 0.5113 0.2342 0.9000

2017 1 39 0.096 0.096 0.223 593 36.1926 116.1203 80.7500

2008-2017 12 138 0.08 0.61 0.223 593 15.4750 63.1694 35.9500

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 48 0.339 10.921 2.0018 1.4661 3.5856

2016 12 1.104 4.105 1.7025 0.8355 3.0743

2017 36 0.223 25.308 2.7649 5.2838 10.0590

2008-2017 130 0.018 25.308 1.7847 3.0360 3.7214

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 4 51 0.61 0.91 0.82 57.3 10.0055 10.9881 28.3500

2016 5 7 0.33 0.8 0.92 2.31 1.4157 0.4913 2.0970

2017 5 35 0.04 0.89 0.56 28.9 10.3697 8.2701 25.9200

2008-2017 22 129 0.04 1.09 0.56 57.3 8.0858 8.8171 24.4200

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 48 0.639 9.163 2.0352 1.2407 3.0401

2016 7 2.570 4.471 3.6931 0.7354 4.4131

2017 32 0.496 2.289 1.3251 0.5318 2.2222

2008-2017 121 0.038 9.163 1.5365 1.2290 3.1970

Ra-228 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Ra-228 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

Ra-226 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Ra-226 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

Sr-90 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

Sr-90 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

2



ATTACHMENT 2

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 0 66 na na 0.682 25.370 7.350 6.538 20.950

2016 0 14 na na 0.648 1.91 1.301 0.313 1.683

2017 0 59 na na 0.469 89.504 18.194 21.155 64.052

2008-2017 0 218 na na 0.469 310 18.292 32.512 70.439

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 64 0.474 13.558 2.248 2.149 6.752

2016 14 2.800 10.640 4.457 2.085 8.579

2017 60 0.666 19.576 2.870 3.130 4.088

2008-2017 214 0.030 151.176 3.311 10.558 7.742

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 1 65 0.0198 0.0198 0.0138 1.31 0.3415 0.3245 0.8880

2016 1 13 0.015 0.015 0.0334 0.082 0.0550 0.0156 0.0778

2017 6 53 -0.0027 0.0192 0.0251 4.708 0.9896 1.0716 3.2064

2008-2017 23 200 -0.0027 4.01 0.0138 13 0.9323 1.6347 3.2068

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 63 0.018 0.440 0.0862 0.0626 0.1593

2016 13 0.111 0.575 0.1918 0.1264 0.4016

2017 54 0.027 0.839 0.1237 0.1087 0.2003

2008-2017 196 0.018 5.529 0.1356 0.3988 0.2473

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 0 66 na na 0.413 25.699 7.167 6.680 21.275

2016 0 14 na na 0.346 1.77 0.981 0.308 1.387

2017 0 59 na na 0.295 91.104 18.572 21.912 67.455

2008-2017 0 218 na na 0.295 300 17.940 31.779 69.877

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 64 0.480 8.574 1.846 1.253 4.125

2016 14 2.118 5.681 3.192 1.013 5.424

2017 60 0.467 11.937 2.463 1.916 4.163

2008-2017 214 0.023 174.706 2.955 11.938 4.715

U-238 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

U-238 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

U-235 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

U-235 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

U-234 Sediment, pCi/g

Year
Non-

detects/
Detects

Non-Detects Detects

U-234 Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects
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ATTACHMENT 2

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 3 31 1.2 2.44 3.91 740 166.01 207.27 629.00

2016 0 11 na na 1.8 40.6 11.54 12.65 35.20

2017 0 53 na na 1.27 325 51.70 86.10 242.80

2008-2017 3 218 1.2 2.44 1.27 3800 261.70 496.08 1,006.50

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 0 34 na na 4.99 799 165.39 205.96 604.10

2016 0 11 na na 4.01 62.8 19.85 21.66 61.95

2017 0 53 na na 2.78 467 61.16 101.16 258.80

2008-2017 0 221 na na 2.4 8400 355.79 797.54 1,430.00

Gross Beta Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

Gross Alpha Stormwater, pCi/L

Year
Non-

detects/
Detects

Non-Detects Detects

4



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1600 310000 60,495.47 73,253.79 228,500.00

2016 12 12 na na 1100 20000 5,021.33 4,535.97 11,390.00

2017 47 47 na na 440 240000 62,584.71 61,280.94 170,000.00

All 117 117 na na 440 310000 54,914.23 66,382.43 181,000.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 34 43 43 15 2640 538.88 730.16 1,995.00

2016 11 10 50 50 15 51.5 25.53 14.01 49.58

2017 41 41 na na 11 3800 324.30 657.16 1,495.00

All 88 85 43 50 11 3800 376.48 666.42 1,900.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1.9 64 12.24 13.76 41.10

2016 12 12 na na 1.9 5.4 3.06 0.87 4.44

2017 47 47 na na 1.56 64 15.99 16.13 50.50

All 117 117 na na 1.56 64 12.65 14.44 43.10

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 33 3.8 3.8 0.92 8.57 2.408 1.407 4.950

2016 11 11 na na 1.7 2.3 2.017 0.157 2.240

2017 41 41 na na 1.4 7.8 2.318 0.919 3.200

All 88 85 3.8 3.8 0.92 8.57 2.316 1.090 3.825

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 20 0.3 7.4 0.11 10 0.675 2.085 0.465

2016 12 10 0.3 0.3 0.12 0.32 0.201 0.074 0.314

2017 47 45 0.09 0.09 0.07 0.99 0.168 0.145 0.330

All 117 75 0.09 7.4 0.07 10 0.306 1.078 0.359

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 23 0.179 7.4 0.18 0.44 0.296 0.078 0.435

2016 11 11 na na 0.16 0.28 0.222 0.036 0.274

2017 41 41 na na 0.15 3.2 0.511 0.434 0.821

All 88 75 0.179 7.4 0.15 3.2 0.400 0.341 0.737

ANTIMONY Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

ANTIMONY Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

ARSENIC Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

ARSENIC Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

ALUMINUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

ALUMINUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

1



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 67 6400 1,030.2 1,306.0 3,565.0

2016 12 12 na na 82 220 160.1 40.4 213.0

2017 47 47 na na 54 5100 1,339.4 1,342.8 4,050.0

All 117 117 na na 54 6400 1,051.1 1,287.4 3,755.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 42 720 102.0 138.1 128.5

2016 11 11 na na 61 91 84.7 9.4 91.0

2017 41 41 na na 47 190 83.1 21.4 112.8

All 88 88 na na 42 720 91.2 90.1 120.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 51 0.131 0.62 0.17 27 5.446 6.174 17.800

2016 12 10 0.266 0.5 0.29 1.3 0.523 0.290 1.036

2017 47 44 0.084 0.5 0.15 23 6.746 6.460 20.100

All 117 105 0.084 0.62 0.15 27 5.464 6.204 19.050

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 1 0.131 0.62 2.3 2.48 2.390 0.127 2.471

2016 11 2 0.266 0.5 0.3 0.34 0.320 0.028 0.338

2017 41 6 0.0837 0.15 0.1 0.36 0.220 0.106 0.350

All 88 9 0.0837 0.62 0.1 2.48 0.674 0.910 2.399

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 55 55 na na 14 190 61.27 38.94 150.00

2016 12 12 na na 21.2 110 56.13 28.23 100.90

2017 47 47 na na 15 140 59.70 31.03 115.00

All 114 114 na na 14 190 60.03 34.57 117.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 33 33 na na 19.1 63 29.57 8.56 42.30

2016 11 11 na na 18 100 51.18 28.06 98.20

2017 41 41 na na 19 62 29.08 7.37 38.55

All 85 85 na na 18 100 32.03 14.11 60.20

BORON Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

BORON Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

BERYLLIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

BERYLLIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

BARIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

BARIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

2



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 57 38 0.088 0.51 0.09 4.9 1.022 0.933 2.960

2016 12 8 0.088 0.3 0.09 0.29 0.152 0.069 0.270

2017 47 40 0.056 0.3 0.09 3.4 1.042 0.898 3.000

All 116 86 0.056 0.51 0.09 4.9 0.946 0.904 3.000

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 1 0.177 0.51 0.68 0.86 0.770 na na

2016 11 0 0.088 0.3 na na na na na

2017 41 1 0.056 0.09 3 3 3.000 na na

All 88 2 0.056 0.51 0.68 3 1.513 1.291 2.786

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 25000 1300000 190,834.4 256,593.7 677,500.0

2016 12 12 na na 30100 54000 44,440.0 7,058.7 51,200.0

2017 47 47 na na 27000 1100000 244,084.3 262,524.7 850,000.0

All 117 117 na na 25000 1300000 194,833.1 249,939.6 738,500.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 24000 260000 41,395.5 47,569.0 53,700.0

2016 11 11 na na 33000 40000 37,307.7 2,007.3 39,400.0

2017 41 41 na na 27000 89000 33,004.0 8,440.4 37,865.0

All 88 88 na na 24000 260000 36,977.6 31,094.7 41,400.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1.4 260 45.82 59.28 172.50

2016 12 11 10 10 1 15 3.16 3.58 8.31

2017 47 37 0.92 10 3.6 200 68.19 50.88 153.00

All 117 106 0.92 10 1 260 48.00 56.05 155.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 14 0.6 10 0.6 2.1 1.031 0.470 2.020

2016 11 0 0.878 10 na na na na na

2017 41 23 0.916 3 1.1 5.8 2.816 1.011 4.620

All 88 37 0.6 10 0.6 5.8 2.142 1.214 4.080

CHROMIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

CHROMIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

CALCIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

CALCIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

CADMIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

CADMIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

3



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 0.81 180 31.318 41.183 117.000

2016 12 12 na na 0.51 6.4 2.183 1.304 4.020

2017 47 47 na na 0.31 150 38.507 38.983 110.000

All 117 117 na na 0.31 180 30.776 39.196 110.000

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 32 1 1.2 0.27 5.4 2.829 1.359 4.720

2016 11 11 na na 0.12 2.2 0.435 0.681 1.900

2017 41 41 na na 0.24 3.5 0.825 0.548 1.800

All 88 84 1 1.2 0.12 5.4 1.554 1.401 4.200

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 50 3.05 10 3.3 280 60.14 64.94 197.50

2016 12 11 10 10 3.9 17 6.39 3.22 10.70

2017 47 47 na na 2.3 230 62.20 58.33 165.00

All 117 108 3.05 10 2.3 280 54.70 60.43 171.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 1 3.05 10 11 12 11.50 na na

2016 11 6 1.15 10 1.4 2.5 1.98 0.49 2.49

2017 41 15 1.7 3 1.8 8.8 3.23 1.75 5.74

All 88 22 1.15 10 1.4 12 3.52 2.77 10.34

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1400 240000 45,200.3 55,688.6 164,000.0

2016 12 12 na na 980 15000 3,860.0 3,409.3 8,840.0

2017 47 47 na na 380 190000 46,533.9 46,071.6 130,000.0

All 117 117 na na 380 240000 40,953.5 50,197.3 130,000.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 26 24.7 100 25 1600 417.91 485.01 1,500.00

2016 11 11 na na 9.8 297 66.35 97.36 280.80

2017 41 36 9.37 44 43 3000 246.61 521.00 1,114.50

All 88 73 9.37 100 9.8 3000 280.33 480.36 1,365.00

IRON Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

IRON Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

COPPER Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

COPPER Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

COBALT Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

COBALT Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

4



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1.3 280 50.881 60.962 157.000

2016 12 12 na na 1.3 9 4.015 1.691 6.291

2017 47 47 na na 0.28 260 67.109 70.587 210.000

All 117 117 na na 0.28 280 51.840 64.071 195.500

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 11 0.13 2.9 0.16 12 2.539 4.080 11.870

2016 11 6 0.171 0.5 0.27 1.6 0.600 0.456 1.303

2017 41 13 0.128 0.16 0.13 3.3 0.769 0.900 2.625

All 88 30 0.128 2.9 0.13 12 1.407 2.681 5.240

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 4400 180000 35,623.6 40,649.1 124,900.0

2016 12 12 na na 5200 13000 7,616.7 1,860.4 10,158.0

2017 47 47 na na 4600 140000 39,922.4 35,925.1 105,000.0

All 117 117 na na 4400 180000 34,078.5 37,465.7 105,500.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 2900 12000 4,785.2 1,722.0 7,270.0

2016 11 11 na na 4900 6200 5,686.2 294.0 6,020.0

2017 41 41 na na 2700 6700 4,243.4 1,056.4 5,965.0

All 88 88 na na 2700 12000 4,641.5 1,394.9 6,685.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 90 14000 2,157.0 2,863.2 7,445.0

2016 12 12 na na 56 370 181.6 68.4 279.0

2017 47 47 na na 22 11000 2,763.3 2,949.6 8,700.0

All 117 117 na na 22 14000 2,166.9 2,824.0 7,975.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 34 0.84 0.84 1.5 1100 83.41 230.85 236.00

2016 11 10 2 2 0.45 4.4 1.28 1.15 3.52

2017 41 41 na na 1.2 210 26.02 46.14 136.60

All 88 85 0.84 2 0.45 1100 46.34 152.39 167.65

MANGANESE Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

MANGANESE Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

MAGNESIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

MAGNESIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

LEAD Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

LEAD Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

5



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 56 2.44 5 2.6 360 66.45 81.39 230.00

2016 12 8 3.95 5 5.4 13 8.00 2.22 11.29

2017 47 46 1.9 1.9 2.6 270 72.94 73.03 206.50

All 117 110 1.9 5 2.6 360 64.30 76.08 220.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 11 1.8 5 2.8 6.9 4.40 1.41 6.27

2016 11 3 3.95 5 4.7 9.5 7.67 2.59 9.43

2017 41 27 0.89 1.9 0.94 9.6 2.77 1.61 5.21

All 88 41 0.89 5 0.94 9.6 3.53 2.03 7.75

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 2000 87000 17,428.4 19,631.4 60,600.0

2016 12 12 na na 2100 7500 3,572.0 1,248.4 5,281.0

2017 47 47 na na 2400 63000 18,513.5 16,276.2 47,500.0

All 117 117 na na 2000 87000 16,255.3 17,676.8 48,650.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 1690 4700 2,542.7 665.0 3,870.0

2016 11 11 na na 1700 2910 2,357.7 285.8 2,844.0

2017 41 41 na na 2000 4600 2,949.2 605.8 4,050.5

All 88 88 na na 1690 4700 2,710.2 642.0 3,963.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 44 0.663 4.8 0.78 26 5.322 5.967 18.100

2016 12 2 0.663 1 0.68 1.1 0.837 0.229 1.063

2017 47 42 0.3 1 0.38 29 8.052 7.641 25.000

All 117 88 0.3 4.8 0.38 29 6.473 6.901 22.200

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 5 0.675 4.8 0.8 1.4 1.044 0.246 1.400

2016 11 0 0.663 1 na na na na na

2017 41 25 0.22 0.3 0.23 11 0.679 1.855 0.620

All 88 30 0.22 4.8 0.23 11 0.750 1.669 1.400

SELENIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

SELENIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

POTASSIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

POTASSIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

NICKEL Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

NICKEL Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

6



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 43 0.0379 1.8 0.04 0.52 0.173 0.130 0.425

2016 12 11 0.0407 0.1 0.05 1.6 0.428 0.567 1.420

2017 47 39 0.02 0.1 0.04 2.9 0.242 0.435 0.410

All 117 93 0.02 1.8 0.04 2.9 0.234 0.361 0.470

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 3 0.0379 1.8 0.04 0.08 0.055 0.016 0.078

2016 11 4 0.0407 0.1 0.05 0.44 0.210 0.170 0.420

2017 41 0 0.02 0.03 na na na na na

All 88 7 0.02 1.8 0.04 0.44 0.125 0.135 0.390

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 7000 26000 15,117.2 3,860.7 22,000.0

2016 12 12 na na 9720 20700 15,181.3 2,901.3 20,210.0

2017 47 47 na na 9000 21000 14,392.9 3,473.2 21,000.0

All 117 117 na na 7000 26000 14,840.5 3,605.4 21,000.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 10000 20000 13,200.0 2,729.0 19,000.0

2016 11 11 na na 14000 20000 15,530.8 1,499.7 17,600.0

2017 41 41 na na 10000 20000 13,634.0 2,348.7 17,550.0

All 88 88 na na 10000 20000 13,686.0 2,518.4 19,000.0

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 53 0.0402 5 0.05 4.6 0.864 1.042 3.220

2016 12 11 0.2 0.2 0.02 0.18 0.050 0.041 0.109

2017 47 32 0.015 0.2 0.17 3.6 1.205 0.741 2.345

All 117 96 0.015 5 0.02 4.6 0.859 0.944 2.400

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 11 0.0402 5 0.05 5.1 0.455 1.396 2.100

2016 11 0 0.0175 0.2 na na na na na

2017 41 3 0.0146 0.15 0.03 11 3.697 6.325 9.906

All 88 14 0.0146 5 0.03 11 1.063 2.933 6.575

THALLIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

THALLIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

SODIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

SODIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

SILVER Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

SILVER Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

7



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 1.1 100 15.13 23.22 68.00

2016 14 14 na na 0.85 2.5 1.81 0.63 2.50

2017 42 42 na na 1.1 92 21.83 23.98 74.80

All 114 114 na na 0.85 100 15.72 22.68 68.80

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 35 35 na na 0.99 10.5 2.83 2.62 8.87

2016 9 9 na na 1.6 2.3 1.76 0.20 2.09

2017 41 41 na na 1.1 7.9 3.43 2.10 7.52

All 85 85 na na 0.99 10.5 3.01 2.27 7.70

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 58 na na 4.8 340 77.33 81.86 274.00

2016 12 12 na na 4.2 28 10.70 5.40 18.34

2017 47 47 na na 3.7 320 88.29 81.22 230.00

All 117 117 na na 3.7 340 73.95 79.91 235.50

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 36 na na 2.39 19 5.81 3.49 9.67

2016 11 11 na na 2.5 4.29 3.53 0.44 4.12

2017 41 41 na na 3 11 5.43 1.55 7.87

All 88 88 na na 2.39 19 5.35 2.56 8.91

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 58 54 6.21 20 9.72 1100 206.71 246.48 689.00

2016 12 12 na na 12 130 25.23 29.14 54.40

2017 47 46 1.5 1.5 6 790 218.04 211.48 639.50

All 117 112 1.5 20 6 1100 189.33 224.33 658.00

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 36 3 0.17 20 8.6 160 41.74 66.23 131.80

2016 11 0 9.77 20 na na na na na

2017 41 10 1.47 6 1.64 380 41.42 102.70 183.20

All 88 13 0.17 20 1.64 380 40.42 89.61 182.00

ZINC Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

ZINC Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

VANADIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

VANADIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

URANIUM Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

URANIUM Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

8



ATTACHMENT 3

2015-2017 Report

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 60 27 0.06 0.2 0.061 0.3 0.15 0.07 0.27

2016 11 0 0.06 0.2 na na na na na

2017 46 25 0.06 0.2 0.06 0.47 0.15 0.10 0.31

All 117 52 0.06 0.2 0.06 0.47 0.15 0.08 0.29

Min Max Min Max Mean

Standard 

Deviation

95th 

Percentile

2015 35 0 0.06 0.2 na na na na na

2016 11 0 0.06 0.2 na na na na na

2017 41 0 0.06 0.06 na na na na na

All 87 0 0.06 0.2 na na na na na

MERCURY Filtered, ug/L

Year Total/ Detects

Non-Detects Detects

MERCURY Unfiltered, ug/L

Year Total/ Detects

Non-Detects Detects

9
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2015-2017 Report
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