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1.0     INTRODUCTION 

The Montana Department of Environmental Quality (DEQ), in cooperation with the U.S. Environmental 

Protection Agency (EPA) and the U.S. Forest Service (USFS), tasked Tetra Tech, Inc. (EMI Unit) (Tetra 

Tech) to perform pilot scale treatability testing using an Aquafix® system on mine-influenced water 

(MIW) from the Silver Dyke mine adit at the Carpenter-Snow Creek Mining District (CSCMD) National 

Priorities List (NPL) Site (Figure 1).  The pilot test was completed under Contract Number 414038, Task 

Order 30.  Results of the pilot study treatability test will be used to evaluate passive treatment 

alternatives for the Operable Unit (OU3) Feasibility Study (FS).   

The CSCMD Site is located in Cascade County starting approximately 4 miles northeast of Neihart, 

Montana, trending southwest through town and ending just southwest of Neihart.  Mine tailings, waste 

rock, and MIW are present throughout the CSCMD Site.  Previous investigations showed that MIW 

discharging from many adits at the CSCMD Site contains elevated concentrations of heavy metals and 

arsenic that may pose a risk to human and ecological receptors.  Silver Dyke mine MIW was targeted 

because it is the major contributor of dissolved and total metals to Carpenter Creek in Operable Unit 3 

(OU3).   

In 2012, EPA and DEQ expressed interest in determining if passive treatment technologies could be a 

component of future response actions to address Silver Dyke MIW.  In 2013, Tetra Tech conducted 

bench-scale treatability testing of Silver Dyke mine adit discharge water to evaluate potential MIW 

treatment alternatives as specified in the 2013 Sampling and Analysis Plan (SAP) Addendum 02 for the 

CSCMD Site (Tetra Tech 2013a).  Through screening of available technologies and bench-scale 

treatability testing, Tetra Tech identified two technologies to field-test:  a sulfate reducing bioreactor 

(SRB) and Aquafix, a water-powered quicklime application system.  Tetra Tech conducted a pilot-scale 

treatability study using these two technologies, and prepared a technical memorandum summarizing 

findings (Tetra Tech 2014a).  The test of the SRB was unsuccessful due to clogging of the water lines.  

Operation and maintenance of the Aquafix system was straightforward.  MIW flow that powered the 

water wheel was adjusted by use of a valve until attainment of the desired pH (quicklime feed 

rate).  The adjustment was relatively simple during steady flow conditions, but could become difficult 

during rapidly changing flow rates.  After determination of an appropriate quicklime feed rate (1 ton per 

3 weeks), the system was self-sufficient when the hopper contained quicklime.  Toxicity characteristic 

leaching procedure (TCLP) analytical results from the sample of precipitate collected from the 

sediment basin did not contain metals at concentration greater than toxicity characteristic regulatory 

levels (Code of Federal Regulations [CFR] § 261.24).  The sediment will not require disposal as hazardous 

waste. 

The Aquafix system uses natural water gradients to power a quick lime dispensing system.  The 

quicklime raises the pH of the water, causing precipitation of many metals.  The treated water is routed 

to a retention pond where the metal precipitates settle out.  The purpose of the treatability test was to: 

• Determine amounts of metals that will precipitate when pH is between 9 and 12. 
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• Identify operational conditions that can affect performance. 

• Determine logistical requirements for operating an Aquafix system. 

The remainder of this technical memorandum includes: 

• Site history of the Silver Dyke mine 

• Methods applied to implement the Aquafix treatability study 

• Sampling methods 

• Pilot scale testing results 

• Conclusions. 

2.0     SILVER DYKE MINE SITE HISTORY 

During its operation, the Silver Dyke mine was the largest producer of ore in the Neihart mining district, 

with silver production second only to Silver Bow County (Schafer 1935).  The ore body consisted of “a 

partially altered quartz porphyry and gneiss breccia surrounded by granite gneiss on one side and 

unaltered porphyry on the other.”  The ore body configuration was elliptical, with maximum length of 

600 feet and width of 400 feet; mining depth was approximately 150 feet.   

Beginning in 1921, 1 million tons of ore was blocked out and a 500-ton flotation mill was constructed.  In 

1926, the capacity of the mill was increased to 950 tons.  The Silver Dyke operated until 1929, when the 

blocked-out ore was depleted and no new deposits could be found.  Water now flows continuously from 

an adit at an elevation of 6,830 feet above mean sea level (AMSL) on the southwest side of the Silver 

Dyke mine.  This adit drainage is the primary source of water in Sih-mem Creek, a tributary to Carpenter 

Creek.  Since 2012, Tetra Tech has monitored flow from a 6-inch polyvinyl chloride (PVC) pipe that drains 

the collapsed adit.  Average flows from the adit in 2012, 2013, and 2014 were 41, 43, and 25 gallons per 

minute (gpm), respectively (Tetra Tech 2013b, 2014b, 2015a).  Metals concentrations in the MIW are 

the highest detected at the CSCMD Site. 

3.0     AQUAFIX IMPLEMENTATION 

The Aquafix system was reinstalled in September 2015.   

3.1 EQUIPMENT SETUP 

The installation included: 

• Constructing a base for the Aquafix machine and placing the unit onto the constructed pad 

• Installing a protective shed with a sliding door over the Aquafix unit 

• Installing insulated, 2-inch-diameter, PVC pipe from the 6-inch-diameter adit discharge to the 
Aquafix unit 

• Installing a fabric building to protect the quicklime  

• Loading of 22 tons of ¼ inch minus quicklime into the fabric building  

• Expanding the lined retention pond 

• Routing the MIW into the retention pond. 
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During the reinstallation of the Aquafix system, the joint between the liner sections was found to leak.  

The joint was sealed with bentonite, and the retention pond was filled.   

3.2 OPERATION 

The hopper of the Aquafix unit was filled with 0.25-inch minus quicklime in September 2015; however, 

fine-grained quicklime particles caused the quicklime to bridge.  Multiple attempts to eliminate the 

bridging proved unsuccessful.  Operation of the Aquafix unit was suspended for the season. 

In September 2016, 12 1-ton supersacks of quicklime in 0.25-inch to 0.625 inch size fraction were 

procured.  Table 3-1 lists details of operation of the Aquafix unit restarted on October 25, 2016.  During 

the first week of operation, field parameters were monitored, samples were collected and the hopper 

was kept full.  The primary variable during operation of the Aquafix unit was water flow rate, which in 

turn controlled the dispensation of lime.  The flow rate was adjusted by use of a valve on the input pipe.  

Backed up water was discharged through an overflow pipe to the historical drainage channel.  Water in 

the historical channel was routed into the retention pond for treatment.  The valve was open 11 turns at 

the start, but monitoring suggested need for lower flow rates to prevent quicklime over-dosing.  Over 

the course of the first week the valve was tightened until it was open one turn.  During the 2016 

treatability test water flow rate decreased slowly from October to March.  Valve settings ranged from 

one and a quarter turns open from early November 2016 to one turn open until March 16, 2017.  By 

March 16, flow rate had dropped such that water no longer discharged from the overflow pipe, and the 

valve setting no longer affected rate of dispensation of lime.  

On November 4, the final portion of the first supersack of quicklime was added to the hopper.  The 

amount of fine-grained quicklime increased towards the bottom of the supersack.  The fine-grained 

material caused the quicklime to bridge in the Aquafix hopper.  From November 7 through December 

22, periodic bridging of quicklime occurred.  The quicklime in the hopper was stirred, quicklime was 

removed, and not until all quicklime had been removed and sieved to greater than 0.25 inch did bridging 

cease.  From December 22 through February 27, quicklime cycled through the Aquafix system at a rate 

that emptied or mostly emptied the hopper before the next weekly refilling date.  After February 27, 

decrease in water flow rate resulted in a one-third to one-half full hopper. On March 21, the Aquafix 

unit was inspected for the last time.  The hopper was approximately three-quarters full, and adjusting 

the water intake valve did not affect water wheel rotations per minute (rpm).  

At the initiation of Aquafix system operation, performance was evaluated by measuring field 

parameters, the water intake valve setting, and consumption of quicklime.  In mid-January it became 

apparent that water wheel rpm was also an important parameter.  By the end of February the water 

supply valve setting became less important as water flow rate decreased.  The rate at which the Aquafix 

system dispensed quicklime could be evaluated only through measurement of water wheel rpm.  Over 

the operational period of October 25, 2016, to March 21, 2017, the Aquafix unit dispensed 

approximately 7.5 tons of lime.  

The quicklime was purchased from Graymont and produced at Graymont’s plant in Tacoma, 

Washington.  The quicklime contained a significant portion of fines in the bottom portion of the 



 

4 

supersack which caused bridging.  It is unclear whether the fines were generated during the production 

process or from abrasion during shipping.  Differences in grain sizes among different supersacks also 

were noticeable.  

3.3 SHUTDOWN 

At the end of operations the remaining quicklime was allowed to pass through the system.  Currently, 

the Aquafix unit, piping, and protective shed all remain in place.  The fabric building has been damaged 

by weather but the remains are still in place.  The metal framing is intact, and a new fabric cover could 

be installed.  Approximately 4.5 tons of quick lime remain. 

4.0     SAMPLING METHODS 

Pilot-scale treatability testing proceeded at the Silver Dyke adit in accordance with the 2015 SAP 

Addendum 1 (Tetra Tech 2015b).  All surface water samples were collected in accordance with Tetra 

Tech standard operating procedure (SOP) 009-4 of the 2015 SAP.  Surface water samples were shipped 

to the EPA Environmental Services Assistance Team (ESAT) laboratory to be analyzed for dissolved 

metals.  Surface water samples were collected for dissolved metals analysis, by use of a pump or syringe 

that pushed water through a 0.45-micron barrel water filter into a sample jar.  At sample locations 

SDAQ1 and SDAQ2 samples were also collected for total metals, anions, total dissolved solids (TDS) and 

total suspended solids (TSS) analyses.  Samples collected at locations SDAQ1 to SDAQ8 were analyzed 

for dissolved metals.   

Sampling points were (Figure 1): 

• SDAQ1 – Characteristics of water from the adit prior to lime addition (baseline) 

• SDAQ2 – Water characteristics post-lime treatment and retention 

• SDAQ3 – Water characteristics at a mid-point along Sih-mem Creek 

• SDAQ4 – Water characteristics in Sih-mem Creek prior to confluence with Carpenter Creek 

• SDAQ5 – Water characteristics in Carpenter Creek after confluence with Sih-mem Creek 

• SDAQ6 - Water characteristics and dilution in Carpenter Creek after confluence with Snow Creek 

• SDAQ7 – Water characteristics in Carpenter Creek prior to confluence with Belt Creek 

• SDAQ8 – Water characteristics in Belt Creek after confluence with Carpenter Creek. 

Sample collection occurred biweekly from October 27 through November 17, weekly until January 5, 

and biweekly until March 21.  Presence of ice and snow and extreme cold prevented some sample 

collection. Table 4-1 lists samples collected and reasons why samples were not collected. 

5.0     AQUAFIX PERFORMANCE 

Performance of the Aquafix unit was assessed though measurement of field parameters and collection 

of water samples for metals analysis at the following eight locations: 

• SDAQ1 – Silver Dyke mine adit 

• SDAQ2 – Outflow of the sedimentation pond 
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• SDAQ3 – Sih-mem Creek where the creek crosses the Sih-mem Creek road 

• SDAQ4– Sih-mem Creek before confluence Carpenter Creek (immediately upstream of the 
culvert under the Carpenter Creek road) 

• SDAQ5 – Carpenter Creek downstream of confluence with Sih-mem Creek 

• SDAQ6 – Carpenter Creek downstream of confluence with Snow Creek 

• SDAQ7 – Carpenter Creek upstream of confluence with Belt Creek 

• SDAQ8 – Belt Creek downstream of confluence with Carpenter Creek. 

Samples were collected before operation (pre-operation) and at regular intervals during operation.  

Events during which measured pH at the outfall of the retention pond exceeded 9 were classified as 

operation and events during which pH was less than 9 were classified as non- or interrupted operation.  

Exceptions were as follows: metals concentrations were elevated but pH was high (10.75) on November 

23 and metals concentrations were lower but pH was low (5.04) on January 16.  Whether the Aquafix 

treatment system was operating was therefore based on metals concentrations.  Classification of each 

sampling event was as follows: 

• Pre-Operation: October 19, October 25 

• Normal Operation:  October 26, October 27, October 28, November 2, November 4, November 

10 (bridging), November 17, December 22 (bridging), January 16 (hopper empty), January 19, 

January 25, January 31, February 27, March 4, March 9, and March 16. 

• Interrupted-operation:  October 31 (hopper empty), November 7 (bridging), November 14 

(bridging), November 23 (bridging), December 1 (bridging), and December 7 (bridging), 

December 29 (hopper empty), January 5 (hopper empty), January 11 (hopper empty), February 

14 (hopper empty), February 21 (hopper empty), and March 21 (low water flow). 

The following sections present field parameter data and metal concentrations and discuss removal 

efficiency. 

5.1 FIELD PARAMETERS 

Field parameters included pH, oxidation-reduction potential (ORP), dissolved oxygen (DO), specific 

conductivity (SC), temperature, and turbidity.  Table 5-1 lists field parameter data and Appendix A 

contains graphs of field parameter data.   

At location SDAQ1 – Silver Dyke adit, field parameters remained relatively stable over time.  The pH 

ranged from 3.27 to 3.98, with one outlier of 5.03.  ORP ranged from 218 to 347 millivolts (mV) with one 

outlier of 117 mV.  DO ranged from 2.5 to 5.0 milligrams per liter (mg/L) except for the 18 days between 

December 29 and January 16 when it ranged from 0.57 to 0.93 mg/L.  SC ranged from 2,017 to 3,283 

microSiemens per centimeter (µS/cm) with one outlier of 4,147 µS/cm.  Temperature ranged from 8.31 

to 8.69 degrees Centigrade (°C) except for the 15 days between December 7 and 22 when it ranged from 

5.95 to 6.7 °C.  Sub-zero (° Fahrenheit) atmospheric temperatures occurred in mid-December 2016.  

Turbidity ranged from 22 to 49 nephelometric turbidity units (NTU) except for the 11 days between 

January 5 and January 16 where it ranged from 4.3 NTU to 8.3 NTU.  The probe was inoperable from 

January 31 through March 4.  



 

6 

At location SDAQ2 – outflow of sedimentation pond, pH varied based on operational status during each 

sampling event.  During pre-operation, pH values were 3.61 and 3.87.  During interrupted operation, pH 

ranged from 4.11 to 10.75 with an average of 6.89.  During interrupted operation, one pH value 

exceeded 4, three exceeded 5, two exceeded 6, three exceeded 7, and three exceeded 8.  During normal 

operation, pH ranged from 5.04 to 12.04, with an average of 10.33.  All but four pH measurements 

exceeded 10.  The range of pH values suggests presence of residual reactive lime in the drainage channel 

or pond, episodic bridging of lime in the hopper, mixing within the settling pond, or limited time since 

the hopper became empty.  During pre-operation, ORP values were 278 and 408 mV.  During 

interrupted operation, ORP ranged from 57 to 264 mV with an average of 184 mV while during 

operation, ORP ranged from -7.3 to 180 mV with an average of 95 mV.  ORP dropped as pH increased.  

During pre-operation, DO values were 6.25 and 6.52 mg/L.  During interrupted operation, DO ranged 

from 0.9 to 9.4 mg/L with an average of 5.6 mg/L while during operation, DO ranged from 1.1 to 8.2 

mg/L with an average of 5.7 mg/L.  During pre-operation, SC values were 2,626 and 2,781 µS/cm.  During 

interrupted operation, SC ranged from 1,350 to 3,881 µS/cm with an average of 2,830 µS/cm while 

during operation, SC ranged from 2,389 to 3,795 µS/cm with an average of 2,782 µS/cm.  During pre-

operation, temperature values were 5.58 and 6.46 °C.  During interrupted operation, temperature 

ranged from 1.5 to 8.53 °C with an average of 4.89 °C while during operation, temperature ranged from 

0.06 to 8.94 °C with an average of 4.80 °C.  Variations in DO, SC, and temperature appear to have been 

independent of the operational status of the Aquafix unit.  During pre-operation, turbidity values were 

3.3 and 10.2 NTU.  During interrupted operation, turbidity ranged from 1.3 to 431 NTU with an average 

of 96.1 NTU while during operation, turbidity ranged from 9.7 to 649 NTU with an average of 228 NTU.  

Turbidity appeared to increase when the Aquafix unit was operational. 

At location SDAQ3 – Sih-mem Creek where it crosses the Sih-mem Creek road, pH during pre-operation 

was 4.91.  During interrupted operation, pH ranged from 5.22 to 9.27 with an average of 6.90 over nine 

sampling events.  During three sampling events pH exceeded 7.  During normal operation, pH ranged 

from 5.03 to 9.73 with an average of 7.59 over 13 sampling events.  During five sampling events pH was 

less than 7 and four where it exceeded 9.  During pre-operation, the ORP was 248 mV.  During 

interrupted operation, ORP ranged from 148 to 237 mV with an average of 205 mV while during 

operation, ORP ranged from 129 to 207 mV with an average of 172 mV.  ORP dropped as pH increased.  

During pre-operation, the DO was 7.33 mg/L.  During interrupted operation, DO ranged from 5.35 to 

11.19 mg/L with an average of 8.46 mg/L while during operation, DO ranged from 1.59 to 17.15 mg/L 

with an average of 8.76 mg/L.  During pre-operation, the SC was 1,214 µS/cm.  During interrupted 

operation, SC ranged from 785 to 2,003 µS/cm with an average of 1,574 µS/cm while during operation, 

SC ranged from 37 to 2,102 µS/cm with an average of 1,572 µS/cm.  During pre-operation, the 

temperature was 3.92 °C.  During interrupted operation, temperature ranged from 0.32 to 5.34 °C with 

an average of 2.37 °C while during operation, temperature ranged from -2.53 to 7.97 °C with an average 

of 2.29 °C.  Variation in DO, SC, and temperature appear to be independent of the operational status of 

the Aquafix unit.  During pre-operation, the turbidity was 1.8 NTU.  During interrupted operation, 

turbidity ranged from 9.3 to 85.6 NTU with an average of 40 NTU while during operation, turbidity 

ranged from 20.1 to 245 NTU with an average of 87.3 NTU.  Turbidity appeared to increase when the 

Aquafix unit was operational. 
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At location SDAQ4 – Sih-mem Creek where it crosses Carpenter Creek road, pH during pre-operation 

was 5.04.  During interrupted operation, pH ranged from 5.17 to 8.84 with an average of 6.49 over nine 

sampling events.  During two sampling events pH exceeded 7.  The pH during normal operation, ranged 

from 5.43 to 9.32 with an average of 7.48 over 12 sampling events.  During five sampling events pH was 

less than 7 and during one pH exceeded 9.  During pre-operation, the ORP was 247 mV. During 

interrupted operation, ORP ranged from 167 to 324 mV with an average of 232 mV while during 

operation, ORP ranged from 144 to 234 mV with an average of 190 mV.  ORP dropped as pH increased 

though less than at upstream locations.  During pre-operation, the DO was 7.48 mg/L.  During 

interrupted operation, DO ranged from 3.1 to 11.71 mg/L with an average of 8.26 mg/L while during 

operation, DO ranged from 5.76 to 29.53 mg/L with an average of 10.15 mg/L.  During pre-operation, 

the SC was 400 µS/cm.  During interrupted operation, SC ranged from 49 to 1,500 µS/cm with an 

average of 1,106 µS/cm while during operation, SC ranged from 160 to 1,472 µS/cm with an average of 

1,113 µS/cm.  During pre-operation, the temperature was 4.06 °C.  During interrupted operation, 

temperature ranged from -0.02 to 6.08 °C with an average of 2.64 °C while during operation, 

temperature ranged from -2.53 to 8.31 °C with an average of 2.78 °C.  Variations in DO, SC, and 

temperature appear to have been independent of the operational status of the Aquafix unit.  During 

pre-operation, the turbidity was 0.1 NTU.  During interrupted operation, turbidity ranged from 12.3 to 

248 NTU with an average of 57.2 NTU while during operation, turbidity ranged from 15.7 to 213 NTU 

with an average of 73.7 NTU.  Turbidity rises slightly when the Aquafix unit was operational. 

At location SDAQ5 – Carpenter Creek downstream of the confluence with Sih-mem Creek, pH during 

pre-operation was 5.61.  During interrupted operation, pH ranged from 5.38 to 8.89 with an average of 

6.72 over nine sampling events.  During three sampling events pH exceeded 7.  The pH varied during 

normal operation, from 5.45 to 9.47 with an average of 7.75 over 12 sampling events.  During four 

sampling events pH was less than 7, and during two sampling events pH exceeded 9.  During pre-

operation, the ORP was 230 mV.  During interrupted operation, ORP ranged from 157 to 354 mV with an 

average of 223 mV while during operation, ORP ranged from 158 to 260 mV with an average of 193 mV.  

ORP dropped as pH increased though less than at upstream locations.  During pre-operation, the DO was 

7.37 mg/L.  During interrupted operation, DO ranged from 3.28 to 9.9 mg/L with an average of 7.86 

mg/L while during operation, DO ranged from 7.08 to 25.1 mg/L with an average of 10.2 mg/L.  During 

pre-operation, the SC was 400 µS/cm.  During interrupted operation, SC ranged from 24 to 333 µS/cm 

with an average of 166 µS/cm while during operation, SC ranged from 44 to 628 µS/cm with an average 

of 190 µS/cm.  During pre-operation, the temperature was 4.06 °C.  During interrupted operation, 

temperature ranged from -0.02 to 4.12 °C with an average of 1.65 °C while during operation, 

temperature ranged from -2.52 to 6.38 °C with an average of 1.81 °C.  During pre-operation, the 

turbidity was 0.1 NTU.  During interrupted operation, turbidity ranged from 3.7 to 40.3 NTU with an 

average of 11.7 NTU while during operation, turbidity ranged from 0 to 10.5 NTU with an average of 5.5 

NTU.  Variations in DO, SC, temperature, and turbidity appear to have been independent of the 

operational status of the Aquafix unit.   

At location SDAQ6 – Carpenter Creek downstream of the confluence with Snow Creek, pH during pre-

operation was 5.58.  During interrupted operation, pH ranged from 6.02 to 7.96 with an average of 7.0 
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over 10 sampling events.  During four sampling events pH exceeded 7.   During normal operation, pH 

ranged from 5.62 to 8.69 with an average of 7.56 over 11 sampling events.  During four sampling events 

pH was less than 7 and none where pH exceeded 9.  During pre-operation, the ORP was 238 mV.  During 

interrupted operation, ORP ranged from 150 to 310 mV with an average of 215 mV while during 

operation, ORP ranged from 158 to 261 mV with an average of 200 mV.  During pre-operation, the DO 

was 7.65 mg/L.  During interrupted operation, DO ranged from 3.66 to 19.4 mg/L with an average of 

9.28 mg/L while during operation, DO ranged from 4.06 to 22.85 mg/L with an average of 9.63 mg/L.  

During pre-operation, the SC was 154 µS/cm.  During interrupted operation, SC ranged from 95 to 242 

µS/cm with an average of 174 µS/cm while during operation, SC ranged from 138 to 227 µS/cm with an 

average of 177 µS/cm.  During pre-operation, the temperature was 4.18 °C.  During interrupted 

operation, temperature ranged from -0.01 to 5.18 °C with an average of 1.88 °C while during operation, 

temperature ranged from -2.32 to 8.1 °C with an average of 2.08 °C.  During pre-operation, the turbidity 

was 0.2 NTU.  During interrupted operation, turbidity ranged from 8.2 to 13.8 NTU with an average of 11 

NTU while during operation, turbidity ranged from 0.5 to 15.9 NTU with an average of 7.5 NTU.  

Variation, in field parameters appears to have been independent of the operational status of the Aquafix 

unit. 

At location SDAQ7 – Carpenter Creek upstream of the confluence with Belt Creek, pH during pre-

operation was 6.11.  During interrupted operation, pH ranged from 6.04 to 8.41 with an average of 7.24 

over nine sampling events.  During six sampling events pH exceeded 7.  During normal operation, pH 

ranged from 5.62 to 8.64 with an average of 7.7 over 10 sampling events.  During two sampling events 

pH was less than 7 and none where it exceeded 9.  During pre-operation, the ORP was 228 mV.  During 

interrupted operation, ORP ranged from 100 to 270 mV with an average of 205 mV while during 

operation, ORP ranged from 169 to 267 mV with an average of 204 mV.  During pre-operation, the DO 

was 7.97 mg/L.  During interrupted operation, DO ranged from 6.15 to 16.01 mg/L with an average of 

9.98 mg/L while during operation, DO ranged from 4.24 to 11.31 mg/L with an average of 8.89 mg/L.  

During pre-operation, the SC was 152 µS/cm.  During interrupted operation, SC ranged from 130 to 235 

µS/cm with an average of 177 µS/cm while during operation, SC ranged from 138 to 220 µS/cm with an 

average of 174 µS/cm.  During pre-operation, the temperature was 3.92 °C.  During interrupted 

operation, temperature ranged from 0.0 to 4.87 °C with an average of 1.63 °C while during operation, 

temperature ranged from 0.04 to 7.54 °C with an average of 2.36 °C.  During pre-operation, the turbidity 

was 0.1 NTU.  During interrupted operation, turbidity ranged from 3.5 to 18.8 NTU with an average of 

9.6 NTU while during operation, turbidity ranged from 1.1 to 13.7 NTU with an average of 7.7 NTU.  

Variations in field parameters appear to have been independent of the operational status of the Aquafix 

unit. 

At location SDAQ8 – Belt Creek downstream of the confluence with Carpenter Creek, pH during pre-

operation was 6.16.  During interrupted operation, pH ranged from 6.19 to 7.92 with an average of 7.0 

over six sampling events.  During two sampling events pH exceeded 7.  During normal operation, pH 

ranged from 7.64 to 8.57 with an average of 8.09 over six sampling events.  There were no sampling 

events where pH was less than 7 or exceeded 9.  During pre-operation, the ORP was 222 mV.  During 

interrupted operation, ORP ranged from 150 to 270 mV with an average of 194 mV while during 
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operation, ORP ranged from 170 to 209 mV with an average of 184 mV.  During pre-operation, the DO 

was 7.76 mg/L.  During interrupted operation, DO ranged from 7.7 to 10.2 mg/L with an average of 9.12 

mg/L while during operation, DO ranged from 7.52 to 9.95 mg/L with an average of 8.88 mg/L.  During 

pre-operation, the SC was 147 µS/cm.  During interrupted operation, SC ranged from 134 to 769 µS/cm 

with an average of 251 µS/cm while during operation, SC ranged from 106 to 154 µS/cm with an average 

of 136 µS/cm.  During pre-operation, the temperature was 4.07 °C.  During interrupted operation, 

temperature ranged from 0.16 to 4.93 °C with an average of 3.03 °C while during operation, 

temperature ranged from 0.88 to 7.13 °C with an average of 3.70 °C.  During pre-operation, the turbidity 

was 0.0 NTU.  During interrupted operation, turbidity ranged from 4.8 to 13.2 NTU with an average of 

7.7 NTU while during operation, turbidity ranged from 2.5 to 9.5 NTU with an average of 7.6 NTU.  

Variations in field parameters appear to have been independent of the operational status of the Aquafix 

unit. 

5.2 METALS CONCENTRATIONS   

Fourteen metals were detected at a majority of sampling locations.  Of these, calcium, magnesium, 

potassium, silica, and sodium are not of concern.  The remaining metals include aluminum, cadmium, 

cobalt, copper, iron, lead, manganese, nickel, and zinc.  Arsenic and selenium were detected episodically 

at SDAQ1 at concentrations below the detection limit but greater than the quantitation limit.  They were 

only detected sporadically at downstream locations and are not included in the evaluation.  Dissolved 

metals concentrations are listed in Table 5-2 and the total metals concentrations, anion data, TDS, and 

TSS are listed in Table 5-3.  Table 5-4 presents a summary of the metals concentrations. Appendix D 

contains plots of metals concentrations by date and by location.   

At the Silver Dyke adit (SDAQ1) 21 samples were collected for analysis of dissolved metals, 21 and a 

duplicate for analysis of total metals, 19 for analysis of TDS and TSS, and 21 for analysis of anions.  

Dissolved metals concentrations of the adit discharge (SDAQ1 and CCSD-AD) from October 13, 2016 to 

March 21, 2017 were: 

• Aluminum – Minimum was 1,270 micrograms per liter (µg/L), maximum was 2,960 µg/L, and the 
mean was 2,213 µg/L. 

• Cadmium – Minimum was 661 µg/L, maximum was 886 µg/L, and the mean was 785 µg/L.  

• Cobalt – Minimum was 243 µg/L, maximum was 338 µg/L, and the mean was 295 µg/L.  

• Copper – Minimum was 5,820 µg/L, maximum was 14,900 µg/L, and the mean was 10,494 µg/L.  

• Iron – Minimum was 26,400 µg/L, maximum was 36,500 µg/L, and the mean was 32,152 µg/L.  

• Lead – Minimum was 765 µg/L, maximum was 950 µg/L, and the mean was 849 µg/L.  

• Manganese – Minimum was 127,000 µg/L, maximum was 159,000 µg/L, and the mean was 
140,905 µg/L.  

• Nickel – Minimum was 262 µg/L, maximum was 374 µg/L, and the mean was 323 µg/L.  

• Zinc – Minimum was 128,000 µg/L, maximum was 175,000 µg/L, and the mean was 145,476 
µg/L.  

Dissolved metals concentrations at the remaining locations on Sih-mem Creek varied according to 

whether the Aquafix treatment unit was operational.  At the outflow of the retention pond (SDAQ2), 21 
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samples (1 during pre-operation, 10 during interrupted operation, and 10 during operation) were 

collected and dissolved metals concentrations were as follows: 

• Aluminum – During pre-operation the concentration was 2,200 µg/L.  During interrupted 
operation, minimum was 146 µg/L, maximum was 2,060 µg/L, and the mean was 696 µg/L.  
During operation, minimum was 21 µg/L, maximum was 662 µg/L, and the mean was 202 µg/L. 

• Cadmium – During pre-operation the concentration was 677µg/L.  During interrupted operation, 
minimum was 92 µg/L, maximum was 935 µg/L, and the mean was 536 µg/L.  During operation, 
minimum was non-detect at 2 µg/L, maximum was 112 µg/L, and the mean was 35 µg/L. 

• Cobalt – During pre-operation the concentration was 253 µg/L.  During interrupted operation, 
minimum was 21 µg/L, maximum was 341 µg/L, and the mean was 194 µg/L.  During operation, 
minimum was 1.4 µg/L, maximum was 36 µg/L, and the mean was 10 µg/L. 

• Copper – During pre-operation the concentration was 8,880 µg/L.  During interrupted operation, 
minimum was 20 µg/L, maximum was 10,000 µg/L, and the mean was 3,263 µg/L.  During 
operation, minimum was 12 µg/L, maximum was 1,810 µg/L, and the mean was 297 µg/L. 

• Iron – During pre-operation the concentration was 21,100 µg/L.  During interrupted operation, 
minimum was non-detect at 1,250 µg/L, maximum was 30,100 µg/L, and the mean was 10,306 
µg/L.  During operation, minimum was 204 µg/L, maximum was 4,390 µg/L, and the mean was 
1,629 µg/L. 

• Lead – During pre-operation the concentration was 858 µg/L.  During interrupted operation, 
minimum was 0.5 µg/L, maximum was 804 µg/L, and the mean was 158 µg/L.  During operation, 
minimum was 1.1 µg/L, maximum was 48 µg/L, and the mean was 15 µg/L. 

• Manganese – During pre-operation the concentration was 124,000 µg/L.  During interrupted 
operation, minimum was 31,000 µg/L, maximum was 166,000 µg/L, and the mean was 109,090 
µg/L.  During operation, minimum was 58 µg/L, maximum was 50,700 µg/L, and the mean was 
8,446 µg/L. 

• Nickel – During pre-operation the concentration was 280 µg/L.  During interrupted operation, 
minimum was non-detect at 5 µg/L, maximum was 371 µg/L, and the mean was 220 µg/L.  
During operation, minimum was non-detect at 5 µg/L and the only detected concentration of 26 
µg/L was the maximum. 

• Zinc – During pre-operation the concentration was 118,000 µg/L.  During interrupted operation, 
minimum was 7,450 µg/L, maximum was 166,000 µg/L, and the mean was 92,705 µg/L.  During 
operation, minimum was 356 µg/L, maximum was 25,800 µg/L, and the mean was 4,942 µg/L. 

At the intersection of Sih-mem Creek with the Sih-mem Creek road (SDAQ3) 20 samples (one during pre-

operation, eight during interrupted operation, and 11 during operation) were collected and dissolved 

metals concentrations were as follows: 

• Aluminum – During pre-operation the concentration was 1,100 µg/L.  During interrupted 
operation, minimum was non-detect at 250 µg/L, maximum was 1,900 µg/L, and the mean was 
830 µg/L.  During operation, minimum was 66 µg/L, maximum was 405 µg/L, and the mean was 
187 µg/L. 

• Cadmium – During pre-operation the concentration was 261 µg/L.  During interrupted 
operation, minimum was 99 µg/L, maximum was 457 µg/L, and the mean was 318 µg/L.  During 
operation, minimum was 15 µg/L, maximum was 359 µg/L, and the mean was 92 µg/L. 
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• Cobalt – During pre-operation the concentration was 85.3 µg/L.  During interrupted operation, 
minimum was 27 µg/L, maximum was 164 µg/L, and the mean was 111 µg/L.  During operation, 
minimum was 0.652 µg/L, maximum was 124 µg/L, and the mean was 26 µg/L. 

• Copper – During pre-operation the concentration was 3,480 µg/L.  During interrupted operation, 
minimum was 680 µg/L, maximum was 6,020 µg/L, and the mean was 3,373 µg/L.  During 
operation, minimum was 12 µg/L, maximum was 2,100 µg/L, and the mean was 446 µg/L. 

• Iron – During pre-operation the concentration was 2,240 µg/L.  During interrupted operation, 
minimum was 1,770 µg/L, maximum was 13,500 µg/L, and the mean was 5,105 µg/L.  During 
operation, minimum was 166 µg/L, maximum was 5,990 µg/L, and the mean was 1,723 µg/L. 

• Lead – During pre-operation the concentration was 405 µg/L.  During interrupted operation, 
minimum was 34 µg/L, maximum was 626 µg/L, and the mean was 275 µg/L.  During operation, 
minimum was 1.9 µg/L, maximum was 137 µg/L, and the mean was 41 µg/L. 

• Manganese – During pre-operation the concentration was 41,800 µg/L.  During interrupted 
operation, minimum was 20,700 µg/L, maximum was 90,000 µg/L, and the mean was 60,538 
µg/L.  During operation, minimum was 2,170 µg/L, maximum was 70,000 µg/L, and the mean 
was 21,776 µg/L. 

• Nickel – During pre-operation the concentration was 102 µg/L.  During interrupted operation, 
minimum was 34 µg/L, maximum was 194 µg/L, and the mean was 130 µg/L.  During operation, 
minimum was non-detect at 5 µg/L, maximum was 139 µg/L, and the mean was 32 µg/L. 

• Zinc – During pre-operation the concentration was 45,800 µg/L.  During interrupted operation, 
minimum was 15,400 µg/L, maximum was 100,000 µg/L, and the mean was 62,425 µg/L.  During 
operation, minimum was 220 µg/L, maximum was 63,300 µg/L, and the mean was 11,827 µg/L. 

Metals concentrations at SDAQ3 generally exceeded those detected at SDAQ2.  Increases in 

concentrations may be due to further oxidation of iron producing acidity that dissolves stream sediment 

or entrained particulate.  At the intersection of Sih-mem Creek with the Carpenter Creek road (SDAQ4) 

18 samples (one and a duplicate during pre-operation, eight during interrupted operation, and nine 

during operation) were collected and dissolved metals concentrations were as follows: 

• Aluminum – During pre-operation the mean concentration was 1,436 µg/L.  During interrupted 
operation, minimum was non-detect at 112 µg/L, maximum was 1,070 µg/L, and the mean was 
452 µg/L. During operation, minimum was 51 µg/L, maximum was 480 µg/L, and the mean was 
201 µg/L. 

• Cadmium – During pre-operation the mean concentration was 174 µg/L.  During interrupted 
operation, minimum was 63 µg/L, maximum was 275 µg/L, and the mean was 199 µg/L.  During 
operation, minimum was 36 µg/L, maximum was 223 µg/L, and the mean was 125 µg/L. 

• Cobalt – During pre-operation the mean concentration was 24 µg/L.  During interrupted 
operation, minimum was 17 µg/L, maximum was 73 µg/L, and the mean was 54 µg/L.  During 
operation, minimum was 7.7 µg/L, maximum was 44 µg/L, and the mean was 23 µg/L. 

• Copper – During pre-operation the mean concentration was 2,240 µg/L.  During interrupted 
operation, minimum was 299 µg/L, maximum was 3,280 µg/L, and the mean was 1,949 µg/L.  
During operation, minimum was 25 µg/L, maximum was 1,250 µg/L, and the mean was 379 
µg/L. 

• Iron – During pre-operation the detected concentration was 740 µg/L.  During interrupted 
operation, minimum was 424 µg/L, maximum was 3,750 µg/L, and the mean was 2,011 µg/L.  
During operation, minimum was 102 µg/L, maximum was 1,950 µg/L, and the mean was 750 
µg/L. 
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• Lead – During pre-operation the mean concentration was 136 µg/L.  During interrupted 
operation, minimum was 25 µg/L, maximum was 237 µg/L, and the mean was 118 µg/L.  During 
operation, minimum was 1.9 µg/L, maximum was 75 µg/L, and the mean was 28 µg/L. 

• Manganese – During pre-operation the mean concentration was 22,150 µg/L.  During 
interrupted operation, minimum was 12,500 µg/L, maximum was 47,600 µg/L, and the mean 
was 34,688 µg/L.  During operation, minimum was 13,000 µg/L, maximum was 30,600 µg/L, and 
the mean was 20,656 µg/L. 

• Nickel – During pre-operation the mean concentration was 70 µg/L.  During interrupted 
operation, minimum was 26 µg/L, maximum was 193 µg/L, and the mean was 94 µg/L.  During 
operation, minimum was non-detect at 3.7 µg/L, maximum was 63 µg/L, and the mean was 35 
µg/L. 

• Zinc – During pre-operation the mean concentration was 446 µg/L.  During interrupted 
operation, minimum was 8,390 µg/L, maximum was 59,700 µg/L, and the mean was 39,249 
µg/L.  During operation, minimum was 816 µg/L, maximum was 27,200 µg/L, and the mean was 
15,968 µg/L. 

Below SDAQ4 Sih-mem Creek joins larger Carpenter Creek significantly diluting the adit discharge.  

Below the confluence of Sih-mem Creek with the Carpenter Creek (SDAQ5, SDAQ6, and SDAQ7), metals 

concentrations differed little between when the Aquafix system was operating and when it was not 

operating.  At SDAQ5 17 samples (one during pre-operation, eight during interrupted operation, and 

eight during operation) were collected and dissolved metals concentrations were as follows: 

• Aluminum – During pre-operation the concentration was 107 µg/L.  During interrupted 
operation, minimum was 25 µg/L, maximum was 204 µg/L, and the mean was 61 µg/L. During 
operation, minimum was 26 µg/L, maximum was 256 µg/L, and the mean was 91 µg/L. 

• Cadmium – During pre-operation the concentration was 50.5 µg/L.  During interrupted 
operation, minimum was 1.9 µg/L, maximum was 38 µg/L, and the mean was 15 µg/L.  During 
operation, minimum was 3 µg/L, maximum was 77 µg/L, and the mean was 39 µg/L. 

• Cobalt – During pre-operation the concentration was 0.482 µg/L.  During interrupted operation, 
minimum was non-detect at 0.2 µg/L, maximum was 1.69 µg/L, and the mean was 0.60 µg/L.  
During operation, minimum was non-detect at 0.2 µg/L, maximum was 0.97 µg/L, and the mean 
was 0.58 µg/L. 

• Copper – During pre-operation the concentration was 536 µg/L.  During interrupted operation, 
minimum was 20 µg/L, maximum was 429 µg/L, and the mean was 162 µg/L.  During operation, 
minimum was 12 µg/L, maximum was 1,080 µg/L, and the mean was 471 µg/L. 

• Iron – All concentrations were non-detect at 250 µg/L. 

• Lead – During pre-operation the concentration was 11.1 µg/L.  During interrupted operation, 
minimum was 1.8 µg/L, maximum was 9.4 µg/L, and the mean was 4.7 µg/L.  During operation, 
minimum was 0.3 µg/L, maximum was 52 µg/L, and the mean was 17 µg/L. 

• Manganese – During pre-operation the concentration was 4,700 µg/L.  During interrupted 
operation, minimum was 104 µg/L, maximum was 3,540 µg/L, and the mean was 1,412 µg/L.  
During operation, minimum was 228 µg/L, maximum was 6,360 µg/L, and the mean was 3,458 
µg/L. 

• Nickel – During pre-operation the concentration was 21.2 µg/L.  During interrupted operation, 
minimum was 0.5 µg/L, maximum was 17 µg/L, and the mean was 6.7 µg/L.  During operation, 
minimum was 1.2 µg/L, maximum was 34 µg/L, and the mean was 17 µg/L. 
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• Zinc – During pre-operation the concentration was 10,700 µg/L.  During interrupted operation, 
minimum was 378 µg/L, maximum was 9,460 µg/L, and the mean was 3,486 µg/L.  During 
operation, minimum was 561 µg/L, maximum was 17,200 µg/L, and the mean was 8,345 µg/L. 

At SDAQ6, on Carpenter Creek below the confluence with Snow Creek, 19 samples (one during pre-

operation, nine during interrupted operation, and nine during operation) were collected, and dissolved 

metals concentrations were as follows: 

• Aluminum – During pre-operation the concentration was 47 µg/L.  During interrupted operation, 
minimum was 24 µg/L, maximum was 68 µg/L, and the mean was 39 µg/L. During operation, 
minimum was 21 µg/L, maximum was non-detect at 50 µg/L, and the mean was 29 µg/L. 

• Cadmium – During pre-operation the concentration was 6.08 µg/L.  During interrupted 
operation, minimum was 5.34 µg/L, maximum was 9.43 µg/L, and the mean was 6.76 µg/L.  
During operation, minimum was 5.04 µg/L, maximum was 9.1 µg/L, and the mean was 7.25 
µg/L. 

• Cobalt – During pre-operation the concentration was 0.108 µg/L.  During interrupted operation, 
minimum was 0.22 µg/L, maximum was 1.24 µg/L, and the mean was 0.45 µg/L.  During 
operation, minimum was 0.13 µg/L, maximum was 1.29 µg/L, and the mean was 0.59 µg/L. 

• Copper – During pre-operation the concentration was 41.8 µg/L.  During interrupted operation, 
minimum was 14 µg/L, maximum was 79 µg/L, and the mean was 34 µg/L.  During operation, 
minimum was 8.1 µg/L, maximum was 48 µg/L, and the mean was 26 µg/L. 

• Iron – All concentrations were non-detect at 250 µg/L. 

• Lead – During pre-operation the concentration was 2.04 µg/L.  During interrupted operation, 
minimum was 0.40 µg/L, maximum was 10.1 µg/L, and the mean was 2.16 µg/L.  During 
operation, minimum was non-detect at 0.2 µg/L, maximum was 2.25 µg/L, and the mean was 
1.42 µg/L. 

• Manganese – During pre-operation the concentration was 328 µg/L.  During interrupted 
operation, minimum was 295 µg/L, maximum was 761 µg/L, and the mean was 460 µg/L.  
During operation, minimum was 307 µg/L, maximum was 734 µg/L, and the mean was 503 µg/L. 

• Nickel – During pre-operation the concentration was 2.55 µg/L.  During interrupted operation, 
minimum was 2.6 µg/L, maximum was 4.52 µg/L, and the mean was 3.55 µg/L.  During 
operation, minimum was 3.19 µg/L, maximum was 4.91 µg/L, and the mean was 4.01 µg/L. 

• Zinc – During pre-operation the concentration was 1,200 µg/L.  During interrupted operation, 
minimum was 1,070 µg/L, maximum was 2,170 µg/L, and the mean was 1,426 µg/L.  During 
operation, minimum was 909 µg/L, maximum was 1,960 µg/L, and the mean was 1,478 µg/L. 

At SDAQ7, on Carpenter Creek above the confluence with Belt Creek, 16 samples (one during pre-

operation, eight during interrupted operation, and seven during operation) were collected, and the 

dissolved metals concentrations were as follows: 

• Aluminum – During pre-operation the concentration was 27 µg/L.  During interrupted operation, 
minimum was 21 µg/L, maximum was 47 µg/L, and the mean was 31 µg/L. During operation, 
minimum was 22 µg/L, maximum was non-detect at 50 µg/L, and the mean was 26 µg/L. 

• Cadmium – During pre-operation the concentration was 4.61 µg/L.  During interrupted 
operation, minimum was 2.94 µg/L, maximum was 7.4 µg/L, and the mean was 4.96 µg/L.  
During operation, minimum was 4.09 µg/L, maximum was 6.32 µg/L, and the mean was 5.26 
µg/L. 
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• Cobalt – During pre-operation the concentration was 0.1 µg/L.  During interrupted operation, 
minimum was 0.14 µg/L, maximum was 0.82 µg/L, and the mean was 0.28 µg/L.  During 
operation, minimum was 0.11 µg/L, maximum was 0.63 µg/L, and the mean was 0.32 µg/L. 

• Copper – During pre-operation the concentration was 26.5 µg/L.  During interrupted operation, 
minimum was 17 µg/L, maximum was 27 µg/L, and the mean was 21 µg/L.  During operation, 
minimum was 7.3 µg/L, maximum was 22 µg/L, and the mean was 16 µg/L. 

• Iron – All concentrations were non-detect at 250 µg/L. 

• Lead – During pre-operation the concentration was 0.953 µg/L.  During interrupted operation, 
minimum was 0.46 µg/L, maximum was 2.93 µg/L, and the mean was 1.37 µg/L.  During 
operation, minimum was 0.42 µg/L, maximum was 0.93 µg/L, and the mean was 0.77 µg/L. 

• Manganese – During pre-operation the concentration was 184 µg/L.  During interrupted 
operation, minimum was 175 µg/L, maximum was 523 µg/L, and the mean was 265 µg/L.  
During operation, minimum was 165 µg/L, maximum was 371 µg/L, and the mean was 281 µg/L. 

• Nickel – During pre-operation the concentration was 3.11 µg/L.  During interrupted operation, 
minimum was 2.37 µg/L, maximum was 3.76 µg/L, and the mean was 3.23 µg/L.  During 
operation, minimum was 3.27 µg/L, maximum was 4.87 µg/L, and the mean was 3.9 µg/L. 

• Zinc – During pre-operation the concentration was 1,060 µg/L.  During interrupted operation, 
minimum was 708 µg/L, maximum was 1,740 µg/L, and the mean was 1,180 µg/L.  During 
operation, minimum was 922 µg/L, maximum was 1,450 µg/L, and the mean was 1,210 µg/L. 

At SDAQ8, on Belt Creek below the confluence with Carpenter Creek, additional dilution from Belt Creek 

obscured any impact of the Aquafix system.  Twelve samples (one during pre-operation, six during 

interrupted operation, and five during operation) were collected, and dissolved metals concentrations 

were as follows: 

• Aluminum – During pre-operation the concentration was non-detect at 50 µg/L.  Six of the 
results were non-detect at 50 µg/L.  Remaining concentrations ranged from 21 to 57 µg/L. 

• Cadmium – During pre-operation the concentration was 2.64 µg/L.  During interrupted 
operation, minimum was 0.81 µg/L, maximum was 4.62 µg/L, and the mean was 2.44 µg/L.  
During operation, minimum was 1.42 µg/L, maximum was 3.65 µg/L, and the mean was 2.74 
µg/L. 

• Cobalt – During pre-operation the concentration was non-detect at 0.2 µg/L.  Four of the results 
were non-detect at 0.2 µg/L.  The remaining concentrations ranged from 0.11 to 0.27µg/L. 

• Copper – During pre-operation the concentration was 15.5 µg/L.  During interrupted operation, 
minimum was 3.27 µg/L, maximum was 27.5 µg/L, and the mean was 12.8 µg/L.  During 
operation, minimum was 6.04 µg/L, maximum was 17 µg/L, and the mean was 12.4 µg/L. 

• Iron – All concentrations were non-detect at 250 µg/L. 

• Lead – During pre-operation the concentration was 0.486 µg/L.  During interrupted operation, 
minimum was 0.183 µg/L, maximum was 1.86 µg/L, and the mean was 0.828 µg/L.  During 
operation, minimum was 0.231 µg/L, maximum was 0.862 µg/L, and the mean was 0.571 µg/L. 

• Manganese – During pre-operation the concentration was 113 µg/L.  During interrupted 
operation, minimum was 39 µg/L, maximum was 258 µg/L, and the mean was 143 µg/L.  During 
operation, minimum was 87 µg/L, maximum was 194 µg/L, and the mean was 142 µg/L. 

• Nickel – During pre-operation the concentration was 2.09 µg/L.  During interrupted operation, 
minimum was non-detect at 1 µg/L, maximum was 3.86 µg/L, and the mean was 2.19 µg/L.  
During operation, minimum was 0.71 µg/L, maximum was 5.02 µg/L, and the mean was 2.77 
µg/L. 
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• Zinc – During pre-operation the concentration was 648 µg/L.  During interrupted operation, 
minimum was 240 µg/L, maximum was 1,070 µg/L, and the mean was 576 µg/L.  During 
operation, minimum was 359 µg/L, maximum was 891 µg/L, and the mean was 655 µg/L. 

Samples for total metals analysis were collected at the Silver Dyke mine adit (SDAQ1) and at the outfall 

of the sedimentation basin (SDAQ2).  Total metals concentrations of the adit discharge (SDAQ1 and 

CCSD-AD) from October 13, 2016 to March 21, 2017, were as follows: 

• Aluminum – Minimum was 1,270 µg/L, maximum was 2,780 µg/L, and the mean was 2,138 µg/L. 

• Cadmium – Minimum was 661 µg/L, maximum was 879 µg/L, and the mean was 788 µg/L.  

• Cobalt – Minimum was 243 µg/L, maximum was 335 µg/L, and the mean was 297 µg/L.  

• Copper – Minimum was 5,820 µg/L, maximum was 15,000 µg/L, and the mean was 10,368 µg/L.  

• Iron – Minimum was 30,800 µg/L, maximum was 55,600 µg/L, and the mean was 38,955 µg/L.  

• Lead – Minimum was 806 µg/L, maximum was 977 µg/L, and the mean was 908 µg/L.  

• Manganese – Minimum was 127,000 µg/L, maximum was 162,000 µg/L, and the mean was 
143,227 µg/L.  

• Nickel – Minimum was 262 µg/L, maximum was 371 µg/L, and the mean was 327 µg/L.  

• Zinc – Minimum was 132,000 µg/L, maximum was 178,000 µg/L, and the mean was 149,545 
µg/L.  

At the outflow of the retention pond (SDAQ2) 21 samples (one during pre-operation, 10 during 

interrupted operation, and 10 during operation) were collected, and total metals concentrations were as 

follows: 

• Aluminum – During pre-operation the concentration was 2,340 µg/L.  During interrupted 
operation, minimum was 639 µg/L, maximum was 5,770 µg/L, and the mean was 2,365 µg/L. 
During operation, minimum was 92 µg/L, maximum was 3,920 µg/L, and the mean was 1,999 
µg/L. 

• Cadmium – During pre-operation the concentration was 681 µg/L.  During interrupted 
operation, minimum was 284 µg/L, maximum was 1,240 µg/L, and the mean was 740 µg/L.  
During operation, minimum was non-detect at 4.6 µg/L, maximum was 856 µg/L, and the mean 
was 552 µg/L. 

• Cobalt – During pre-operation the concentration was 250 µg/L.  During interrupted operation, 
minimum was 103 µg/L, maximum was 460 µg/L, and the mean was 276 µg/L.  During 
operation, minimum was 2.7 µg/L, maximum was 322 µg/L, and the mean was 206 µg/L. 

• Copper – During pre-operation the concentration was 8,850 µg/L.  During interrupted operation, 
minimum was 2,490 µg/L, maximum was 17,100 µg/L, and the mean was 8,961 µg/L.  During 
operation, minimum was 55 µg/L, maximum was 12,800 µg/L, and the mean was 6,823 µg/L. 

• Iron – During pre-operation the concentration was 26,300 µg/L.  During interrupted operation, 
minimum was 13,000 µg/L, maximum was 103,000 µg/L, and the mean was 39,380 µg/L.  During 
operation, minimum was 125 µg/L, maximum was 38,200 µg/L, and the mean was 26,954 µg/L. 

• Lead – During pre-operation the concentration was 904 µg/L.  During interrupted operation, 
minimum was 62 µg/L, maximum was 2,110 µg/L, and the mean was 771 µg/L.  During 
operation, minimum was 12 µg/L, maximum was 1,460 µg/L, and the mean was 386 µg/L. 

• Manganese – During pre-operation the concentration was 132,000 µg/L.  During interrupted 
operation, minimum was 64,900 µg/L, maximum was 196,000 µg/L, and the mean was 129,760 
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µg/L.  During operation, minimum was 1,290 µg/L, maximum was 122,000 µg/L, and the mean 
was 83,951 µg/L. 

• Nickel – During pre-operation the concentration was 276 µg/L.  During interrupted operation, 
minimum was 87 µg/L, maximum was 510 µg/L, and the mean was 298 µg/L.  During operation, 
minimum was non-detect at 5 µg/L, maximum was 344 µg/L, and the mean was 266 µg/L. 

• Zinc – During pre-operation the concentration was 134,000 µg/L.  During interrupted operation, 
minimum was 46,600 µg/L, maximum was 220,000 µg/L, and the mean was 137,650 µg/L.  
During operation, minimum was 1,240 µg/L, maximum was 153,000 µg/L, and the mean was 
102,624 µg/L. 

Total metals concentration at SDAQ2 were much greater than dissolved metals concentrations, 

suggesting that particulate was leaving the retention pond. 

At the adit discharge (SDAQ1), TDS concentrations were as follows:  minimum of 2,790 mg/L, maximum 

of 3,140 mg/L, and average of 3,050 mg/L.  At the sedimentation pond discharge (SDAQ2), TDS 

concentrations during interrupted operation were:  minimum of 2,240 mg/L, maximum of 3,130 mg/L, 

and average of 2,880 mg/L.  During Aquafix operation, concentrations were:  minimum of 1,430 mg/L, 

maximum of 3,150 mg/L, and average of 2,700 mg/L.   

At the adit discharge (SDAQ1), TSS concentrations were as follows:  minimum of 16 mg/L, maximum of 

73 mg/L, and average of 36 mg/L.  At the sedimentation pond discharge (SDAQ2), TSS concentrations 

during interrupted operation were:  minimum of 10 mg/L, maximum of 984 mg/L, and average of 308 

mg/L.  During Aquafix operation, concentrations were:  minimum of 18 mg/L, maximum of 1,520 mg/L, 

and average of 669 mg/L. 

TDS concentrations suggest that calcium was replacing other metals in solution after Aquafix treatment, 

while TSS concentrations suggest that significant amounts of fine-grained precipitate were forming.   

5.3 REMOVAL EFFICENCY 

Removal percentages were calculated by use of dissolved concentrations at the adit discharge (SDAQ1) 

and the dissolved metals concentrations at discharge from the retention pond (SDAQ2) during time 

periods when the Aquafix unit was operational.  Removal efficiency was not calculated at downstream 

locations due to the complicating factors of dilution and sediment dissolution.  Table 5-5 contains the 

calculated removal percentages.  Minimum, maximum, and mean removal percentages were as follows: 

• Aluminum – Minimum was 73.9 percent, maximum was 99.2 percent, and the mean was 89.1 
percent. 

• Cadmium – Minimum was 87.4 percent, maximum was 99.8 percent, and the mean was 96.1 
percent.  

• Cobalt – Minimum was 89.3 percent, maximum was 99.5 percent, and the mean was 96.8 
percent.  

• Copper – Minimum was 87.1 percent, maximum was 99.9 percent, and the mean was 97.2 
percent. 

• Iron – Minimum was 86.5 percent, maximum was 99.3 percent, and the mean was 95.5 percent. 
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• Lead – Minimum was 94.6 percent, maximum was 99.9 percent, and the mean was 98.3 
percent.  

• Nickel – Minimum was 93.0 percent, maximum was 98.4 percent, and the mean was 97.3 
percent.  

• Zinc – Minimum was 83.5 percent, maximum was 99.8 percent, and the mean was 96.7 percent. 

6.0     SUMMARY AND CONCLUSIONS 

The pilot test revealed that operation of the Aquafix system will require once or twice weekly visits.  The 

size of lime particles significantly affected system performance.  Even lime graded to exceed 0.25 inch 

contained enough fine-grained material, near the bottom of each super sack, to induce bridging.  Other 

lime suppliers may be able to provide material without fine-grained particles. 

The hopper frequently did not have sufficient volume to hold enough lime to treat water for an entire 

week.  Depending on water flow rate, the hopper may require refilling more than once every 7 days or a 

larger hopper could be installed.   

The TSS data suggest that a larger retention pond or several retention ponds in series are required to 

settle precipitate generated by the Aquafix treatment.  The current retention pond had a capacity of 

approximately 2,000 cubic yards.  By the end of operation in March, 2017 the pond was between half 

and two thirds full of precipitate of indeterminate density.  No sample was collected from the sludge for 

TCLP analysis since the pond was partially frozen and approach to unfrozen locations was difficult.  

Accurate determination of the amount of sludge cannot be made until the sludge is removed from the 

settling pond and dried. 

When the Aquafix system was operating properly the pH exceeded 10 and removal percentages for 

metals of concern generally exceeded 90 percent.   
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TABLES 

  



Date
Gallons 

of Lime

Valve 

Setting

Water 

Wheel 

RPM

Notes

19-Oct Pre-operation sampling

25-Oct 0 11 NM
Parameters measured prior to startup, hopper filled with lime to bottom of 

support brace.

26-Oct NM 5 NM Quick check, everything working.
27-Oct NM 2 NM Filled hopper to crossbar.  1st supersack is 1/4 empty.

28-Oct NM 2 NM Filled hopper to crossbar.  1st supersack is a little less than 1/2 empty.

31-Oct NM 1 NM Filled hopper to crossbar.  1st supersack is 1/4 remains, hopper empty.

2-Nov 30 1 NM Filled hopper to crossbar.  

4-Nov 52 1.25 NM Finished 1st supersack, started on second, hopper filled to very top.

7-Nov 16 1.5 NM
Apparent bridging in hopper after 16 gallons was dispensed (about 3 days 

worth), hopper completely filled.

10-Nov 40 1.25 NM Hopper completely filled and lime was packed in.

14-Nov 8 1.5 NM
Apparent bridging in hopper after 8 gallons was dispensed (about 1.5 days 

worth), hopper completely filled.

17-Nov 15 1.25 NM
Low amount of lime dispensed (about 3 days worth), filled hopper to below 

bar.

23-Nov 30 1.25 NM Hopper 1/4 full upon arrival. Filled hopper to below bar.

1-Dec -10 1.25 NM
Lime had bridged, appeared to have used <5 gallons of lime, 10 gallons lime 

removed - now 3" below crossbar.

7-Dec 10 1.25 NM Lime has bridged, added 10 gallons of lime, stirred hopper.

22-Dec 12 1.25 NM
Lime had bridged, removed all lime from hopper, added 3, 5-gallon buckets 

of lime, recalibrated flow meter.

29-Dec 32 1.25 NM Hopper empty, lime feeding through system, filled to cross bar.

5-Jan 36 1.25 NM Hopper empty, filled to cross bar.

11-Jan 32 1.25 NM Hopper empty, seived lime to 1/2 inch, filled to cross bar. 

16-Jan 37 1.25 NM Hopper empty, seived lime to 1/4 inch, filled to top. 

19-Jan 36 1.25 20.5 Hopper had some lime, seived lime to 1/4 inch, filled to top.

25-Jan 44 1.25 20.7 1 gallon of lime left in hopper, seived to 1/4 inch, filled to top.

31-Jan 50 1.25 19.5 Hopper empty, hopper filled to top.

14-Feb 50 1.06 18.3
Hopper empty, filled to top, 5 unopened sacks of lime remain, as well as 1 

sack about 1/3 full.

21-Feb 50 1 17
Hopper empty, lime size is approx 1/2 size of lime from previous sack, filled 

to top.

27-Feb 30 1 15.8 Hopper was approximately 1/3 full, filled to top.

4-Mar 35 1 16.3
Roughly half of hopper volume remained, filled to top.  Started new super 

sack, 4.8 remaining after loading.

9-Mar 30 1 12.7 Hopper was approximately 1/3 full, filled to top.

16-Mar 40 1 15
Lime remained, filled to top, 4.5 super sacks remaining.  Lime shed is 

starting to fall apart, zippers broken. 

21-Mar 0 Open 9.1
Hopper was approximatly 3/4 full, no lime added.  Adjusting valve did not 

appear to affect rpm.  Valve left completely open.

Notes: NM = Not measured

TABLE 3-1

AQUAFIX FIELD ACTIVITIES



Date Samples Collected Stations Not Sampled

19-Oct SDAQ1 to SDAQ8 None

27-Oct SDAQ1 to SDAQ8 None

28-Oct SDAQ1 to SDAQ8 None

31-Oct SDAQ1 to SDAQ8 None

2-Nov SDAQ1 to SDAQ8 None

4-Nov SDAQ1 to SDAQ8 None

7-Nov SDAQ1 to SDAQ8 None

10-Nov SDAQ1 to SDAQ8 None

14-Nov SDAQ1 to SDAQ8 None

17-Nov SDAQ1 to SDAQ8 None

23-Nov SDAQ1 to SDAQ8 None

1-Dec SDAQ1 to SDAQ8 None

7-Dec SDAQ1 to SDAQ7 SDAQ8, ice - unsafe access

14-Dec None SDAQ1 to SDAQ8, temperature -21° - hazardously cold

22-Dec SDAQ1 to SDAQ6 SDAQ7 and SDAQ8, ice - unsafe access

29-Dec SDAQ1, SDAQ2, and SDAQ6
SDAQ3, SDAQ4 iced over                                                                                                  

SDAQ5, SDAQ7, and SDAQ8, ice - unsafe access

5-Jan SDAQ1 and SDAQ2
SDAQ3 to SDAQ7,  iced over                                                                                                  

SDAQ8, ice - unsafe access

16-Jan SDAQ1 to SDAQ3
SDAQ4 to SDAQ7,  iced over                                                                                                  

SDAQ8, ice - unsafe access

31-Jan
SDAQ1 to SDAQ6

SDAQ7,  iced over                                                                                                  

SDAQ8, ice - unsafe access

27-Feb SDAQ1 to SDAQ7 SDAQ8, ice - unsafe access

9-Mar SDAQ1 to SDAQ7 SDAQ8, ice - unsafe access

21-Mar SDAQ1 to SDAQ8 None

Notes: Field parameters were measured on  10/25, 1/11, 1/19, 1/25, 2/14

TABLE 4-1

LOCATIONS SAMPLED



TABLE 5-1

FIELD PARAMETERS

Sample Name Date Status pH
ORP    

(mV)

DO 

(mg/L)

SC 

(µS/cm)

Temp    

(°C)

Tubidity 

(NTU)

SDAQ1-SW-L-001 10/19/2016 Adit 3.87 269 3.18 2,504 8.62 48.8

SDAQ1-SW-L-002 10/27/2016 Adit 3.62 295 2.86 2,771 8.67 36.5

SDAQ1-SW-L-003 10/28/2016 Adit 3.63 325 2.70 2,704 8.65 30.6

SDAQ1-SW-L-004 10/31/2016 Adit 3.60 309 2.50 2,749 8.65 29.3

SDAQ1-SW-L-005 11/2/2016 Adit 3.27 321 2.78 2,287 8.62 37.8

SDAQ1-SW-L-006 11/4/2016 Adit 3.67 347 2.84 2,736 8.67 38.1

SDAQ1-SW-L-007 11/7/2016 Adit 3.89 305 2.73 2,789 8.68 30.6

SDAQ1-SW-L-008 11/10/2016 Adit 3.66 315 2.70 2,816 8.67 32.4

SDAQ1-SW-L-009 11/14/2016 Adit 3.82 296 2.69 2,886 8.69 NA

SDAQ1 11/17/2016 Adit 3.71 302 2.60 2,827 8.67 26.2

SDAQ1-SW-L-010 11/23/2016 Adit 3.70 269 2.64 2,793 8.64 26.5

SDAQ1-SW-L-011 12/1/2016 Adit 3.84 281 2.63 2,017 8.64 24.5

SDAQ1-SW-L-012 12/7/2016 Adit 5.03 238 3.21 2,853 6.70 27.5

SDAQ1 12/21/2016 Adit 3.92 264 5.04 2,896 5.95 NA

SDAQ1-SW-L-013 12/22/2016 Adit 3.85 244 3.97 2,906 5.95 NA

SDAQ1-SW-L-014 12/29/2016 Adit 3.69 294 0.66 2,695 8.59 22.2

SDAQ1-SW-L-015 1/5/2017 Adit 3.83 287 0.68 3,283 8.59 7.1

SDAQ1 1/11/2017 Adit 3.76 117 0.93 4,147 NA 8.3

SDAQ1-SW-L-016 1/16/2017 Adit 3.29 227 0.57 2,801 8.58 4.3

SDAQ1-SW-L-017 1/31/2017 Adit 3.48 221 3.85 2,828 8.53 NA

SDAQ1-SW-L-018 2/14/2017 Adit 3.65 307 4.78 2,772 8.50 NA

SDAQ1 2/21/2017 Adit 3.71 311 3.53 3,104 8.50 NA

SDAQ1-SW-L-019 2/27/2017 Adit 3.75 218 3.63 2,983 8.49 NA

SDAQ1 3/4/2017 Adit 3.73 262 3.51 2,932 8.48 NA

SDAQ1-SW-L-020 3/9/2017 Adit 3.44 250 3.58 2,809 8.47 39.3

SDAQ1 3/16/2017 Adit 3.48 238 3.63 2,883 8.36 33.2

SDAQ1-SW-L-021 3/21/2017 Adit 3.98 229 3.61 2,736 8.31 24.6

Pretreatment Minimum 3.27 117 0.57 2,017 5.95 4.3

Maximum 5.03 347 5.04 4,147 8.69 48.8

Mean 3.74 272 2.89 2,834 8.30 27.8

SDAQ2-SW-L-001 10/19/2016 Pre-operation 3.87 278 6.25 2,626 5.58 10.2

SDAQ2 10/25/2016 Pre-operation 3.61 408 6.52 2,781 6.46 3.3

SDAQ2 10/26/2016 Operation 11.66 20 3.47 2,785 7.69 29.4

SDAQ2-SW-L-002 10/27/2016 Operation 12.04 -7 5.12 3,795 8.94 14.1

SDAQ2-SW-L-003 10/28/2016 Operation 11.54 32 5.71 3,032 7.14 9.7

SDAQ2-SW-L-005 11/2/2016 Operation 9.09 125 4.95 2,437 3.18 400

SDAQ2-SW-L-006 11/4/2016 Operation 9.60 122 6.67 2,787 8.02 166

SDAQ2-SW-L-008 11/10/2016 Operation 11.88 -2 5.60 2,951 5.71 649

SDAQ2 11/17/2016 Operation 10.60 30 2.47 2,422 5.26 393

SDAQ2-SW-L-013 12/22/2016 Operation 10.10 109 1.77 2,774 0.06 NA

SDAQ2-SW-L-016 1/16/2017 Operation 5.04 172 1.05 2,674 0.75 174

SDAQ2 1/19/2017 Operation 10.57 49 7.86 2,814 4.92 262

SDAQ2 1/25/2017 Operation 11.07 139 8.11 2,559 3.63 NA

SDAQ2-SW-L-017 1/31/2017 Operation 10.92 180 8.16 2,728 3.71 NA

SDAQ2-SW-L-019 2/27/2017 Operation 10.61 170 7.50 2,389 3.02 NA

SDAQ2 3/4/2017 Operation 10.06 123 6.88 2,878 4.28 NA
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TABLE 5-1

FIELD PARAMETERS

Sample Name Date Status pH
ORP    

(mV)

DO 

(mg/L)

SC 

(µS/cm)

Temp    

(°C)

Tubidity 

(NTU)

SDAQ2-SW-L-20 3/9/2017 Operation 10.54 110 7.83 2,817 5.15 250

SDAQ2 3/16/2017 Operation 9.90 154 7.94 2,674 5.36 165

SDAQ2-SW-L-004 10/31/2016 Interupted 6.22 190 6.09 2,807 5.05 39.6

SDAQ2-SW-L-007 11/7/2016 Interupted 7.24 175 4.40 2,817 4.62 NA

SDAQ2-SW-L-009 11/14/2016 Interupted 5.42 231 7.62 2,935 6.20 43.2

SDAQ2-SW-L-010 11/23/2016 Interupted 10.75 57 7.60 2,995 4.73 194

SDAQ2-SW-L-011 12/1/2016 Interupted 4.11 264 7.65 1,350 4.06 27.0

SDAQ2-SW-L-012 12/7/2016 Interupted 6.43 189 4.69 2,907 1.50 12.4

SDAQ2-SW-L-014 12/29/2016 Interupted 5.28 234 2.95 2,716 2.95 431

SDAQ2-SW-L-015 1/5/2017 Interupted 8.02 189 0.92 3,881 7.01 32.0

SDAQ2 1/11/2017 Interupted 5.62 188 1.72 3,308 NA 1.3

SDAQ2-SW-L-018 2/14/2017 Interupted 7.44 194 9.43 2,907 3.96 NA

SDAQ2 2/21/2017 Interupted 8.94 103 6.95 2,977 5.13 NA

SDAQ2-SW-L 3/21/2017 Interupted 7.15 199 7.42 2,359 8.53 84.1

Pre-operation Mean 3.74 343 6.39 2,704 6.02 6.8

Operation Minimum 5.04 -7.3 1.05 2,389 0.06 9.7

Maximum 12.04 180 8.16 3,795 8.94 649

Mean 10.33 95 5.69 2,782 4.80 228

Interupted Minimum 4.11 57 0.92 1,350 1.50 1.3

Maximum 10.75 264 9.43 3,881 8.53 431

Mean 6.89 184 5.62 2,830 4.89 96.1

SDAQ3-SW-L-001 10/19/2016 Pre-operation 4.91 248 7.33 1,214 3.92 1.8

SDAQ3-SW-L-002 10/27/2016 Operation 9.40 137 6.85 1,430 7.97 46.1

SDAQ3-SW-L-003 10/28/2016 Operation 9.41 149 7.06 1,427 5.97 20.1

SDAQ3-SW-L-005 11/2/2016 Operation 8.31 192 8.44 1,260 2.12 74.2

SDAQ3-SW-L-006 11/4/2016 Operation 7.60 206 8.01 1,651 5.27 86.0

SDAQ3-SW-L-008 11/10/2016 Operation 9.38 129 8.28 1,792 6.20 162

SDAQ3 11/17/2016 Operation 8.05 158 9.01 1,634 0.65 64.6

SDAQ3-SW-L-013 12/22/2016 Operation 6.00 190 17.15 37 -2.53 NA

SDAQ3-SW-L-016 1/16/2017 Operation 5.03 207 1.59 1,965 0.70 34.8

SDAQ3-SW-L-017 1/31/2017 Operation 6.36 145 9.07 2,102 0.54 NA

SDAQ3-SW-L-019 2/27/2017 Operation 8.01 154 8.98 1,924 0.06 NA

SDAQ3 3/4/2017 Operation 6.10 188 9.09 1,918 0.59 NA

SDAQ3-SW-L-20 3/9/2017 Operation 9.73 180 10.03 1,973 0.80 245

SDAQ3 3/16/2017 Operation 5.35 196 10.31 1,327 1.43 52.6

SDAQ3-SW-L-004 10/31/2016 Interupted 6.00 217 7.03 1,346 4.43 23.4

SDAQ3-SW-L-007 11/7/2016 Interupted 6.88 209 8.14 1,537 5.18 36.9

SDAQ3-SW-L-009 11/14/2016 Interupted 5.22 237 8.49 1,673 5.34 72.4

SDAQ3-SW-L-010 11/23/2016 Interupted 9.27 148 9.17 1,805 0.58 85.6

SDAQ3-SW-L-011 12/1/2016 Interupted 6.14 236 8.47 1,387 0.72 9.3

SDAQ3-SW-L-012 12/7/2016 Interupted 6.57 195 5.35 1,752 0.32 9.4

SDAQ3-SW-L-018 2/14/2017 Interupted 7.63 225 11.19 2,003 0.68 NA

SDAQ3 2/21/2017 Interupted 8.96 196 8.54 1,875 0.90 NA

SDAQ3-SW-L-021 3/21/2017 Interupted 5.41 182 9.77 785 3.17 42.7

Operation Minimum 5.03 129 1.59 37 -2.53 20.1

Maximum 9.73 207 17.15 2,102 7.97 245
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TABLE 5-1

FIELD PARAMETERS

Sample Name Date Status pH
ORP    

(mV)

DO 

(mg/L)

SC 

(µS/cm)

Temp    

(°C)

Tubidity 

(NTU)

Mean 7.59 172 8.76 1,572 2.29 87.3

Interupted Minimum 5.22 148 5.35 785 0.32 9.3

Maximum 9.27 237 11.19 2,003 5.34 85.6

Mean 6.90 205 8.46 1,574 2.37 40.0

SDAQ4-SW-L-001 10/19/2016 Pre-operation 5.04 247 7.48 400 4.06 0.1

SDAQ4-SW-L-002 10/27/2016 Operation 8.70 174 6.76 1,208 8.31 15.7

SDAQ4-SW-L-003 10/28/2016 Operation 8.81 178 7.19 1,216 6.07 16.0

SDAQ4-SW-L-005 11/2/2016 Operation 8.08 205 8.44 1,080 2.66 47.3

SDAQ4-SW-L-006 11/4/2016 Operation 7.27 219 7.74 1,269 6.63 57.7

SDAQ4-SW-L-008 11/10/2016 Operation 9.32 150 8.54 1,367 6.30 88.2

SDAQ4 11/17/2016 Operation 7.75 167 9.62 1,350 0.85 129

SDAQ4-SW-L-013 12/22/2016 Operation 6.23 209 29.53 160 -2.53 NA

SDAQ4-SW-L-017 1/31/2017 Operation 6.98 144 5.76 239 0.75 NA

SDAQ4-SW-L-019 2/27/2017 Operation 7.91 186 9.26 1,472 0.41 NA

SDAQ4 3/4/2017 Operation 6.40 195 9.00 1,445 1.01 NA

SDAQ4-SW-L-20 3/9/2017 Operation 6.87 234 9.90 1,471 0.35 213

SDAQ4 3/16/2017 Operation 5.43 215 10.04 1,077 2.57 23.0

SDAQ4-SW-L-004 10/31/2016 Interupted 6.01 217 7.13 1,169 4.73 13.9

SDAQ4-SW-L-007 11/7/2016 Interupted 6.56 210 7.94 1,243 6.08 12.3

SDAQ4-SW-L-009 11/14/2016 Interupted 5.17 237 8.30 1,373 5.97 16.7

SDAQ4-SW-L-010 11/23/2016 Interupted 8.84 167 9.12 1,456 1.40 17.4

SDAQ4-SW-L-011 12/1/2016 Interupted 6.82 237 8.48 996 0.80 76.3

SDAQ4-SW-L-012 12/7/2016 Interupted 7.07 191 3.11 49 -0.02 248

SDAQ4-SW-L-018 2/14/2017 Interupted 6.44 324 11.71 1,500 0.05 NA

SDAQ4 2/21/2017 Interupted 6.01 312 8.68 1,441 1.36 NA

SDAQ4-SW-L-21 3/21/2017 Interupted 5.52 193 9.89 731 3.41 15.9

Operation Minimum 5.43 144 5.76 160 -2.53 15.7

Maximum 9.32 234 29.53 1,472 8.31 213

Mean 7.48 190 10.15 1,113 2.78 73.7

Interupted Minimum 5.17 167 3.11 49 -0.02 12.3

Maximum 8.84 324 11.71 1,500 6.08 248

Mean 6.49 232 8.26 1,106 2.64 57.2

SDAQ5-SW-L-001 10/19/2016 Pre-operation 5.61 230 7.37 400 4.06 0.1

SDAQ5-SW-L-002 10/27/2016 Operation 8.85 163 7.22 230 6.38 9.7

SDAQ5-SW-L-003 10/28/2016 Operation 8.56 185 7.35 198 5.28 10.5

SDAQ5-SW-L-005 11/2/2016 Operation 8.04 205 8.56 191 2.25 5.2

SDAQ5-SW-L-006 11/4/2016 Operation 7.55 207 8.92 116 2.40 2.0

SDAQ5-SW-L-008 11/10/2016 Operation 9.09 161 9.31 99 3.09 7.4

SDAQ5 11/17/2016 Operation 7.65 260 9.59 102 0.86 7.4

SDAQ5-SW-L-013 12/22/2016 Operation 6.58 193 25.10 44 -2.52 NA

SDAQ5-SW-L-017 1/31/2017 Operation 6.91 158 7.08 628 0.75 NA

SDAQ5-SW-L-019 2/27/2017 Operation 8.10 186 9.23 168 0.24 NA

SDAQ5 3/4/2017 Operation 6.70 186 9.27 152 0.93 NA

SDAQ5-SW-L-020 3/9/2017 Operation 9.47 198 10.51 123 0.39 0.0

SDAQ5 3/16/2017 Operation 5.45 209 10.28 223 1.71 2.1

SDAQ5-SW-L-004 10/31/2016 Interupted 6.40 206 7.03 250 4.12 11.0
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TABLE 5-1

FIELD PARAMETERS

Sample Name Date Status pH
ORP    

(mV)

DO 

(mg/L)

SC 

(µS/cm)

Temp    

(°C)

Tubidity 

(NTU)

SDAQ5-SW-L-007 11/7/2016 Interupted 6.89 189 9.04 100 2.91 3.9

SDAQ5-SW-L-009 11/14/2016 Interupted 5.38 233 8.86 133 4.09 7.3

SDAQ5-SW-L-010 11/23/2016 Interupted 8.89 157 8.78 242 0.73 7.3

SDAQ5-SW-L-011 12/1/2016 Interupted 7.18 188 9.07 176 0.03 8.2

SDAQ5-SW-L-012 12/7/2016 Interupted 7.34 192 3.28 24 -0.02 40.3

SDAQ5-SW-L-018 2/14/2017 Interupted 6.30 354 5.58 90 0.06 NA

SDAQ5 2/21/2017 Interupted 6.34 298 9.24 145 0.91 NA

SDAQ5-SW-L-21 3/21/2017 Interupted 5.77 187 9.90 333 2.05 3.7

Operation Minimum 5.45 158 7.08 44 -2.52 0.0

Maximum 9.47 260 25.10 628 6.38 10.5

Mean 7.75 193 10.20 190 1.81 5.5

Interupted Minimum 5.38 157 3.28 24 -0.02 3.7

Maximum 8.89 354 9.90 333 4.12 40.3

Mean 6.72 223 7.86 166 1.65 11.7

SDAQ6-SW-L-001 10/19/2016 Pre-operation 5.58 238 7.65 154 4.18 0.2

SDAQ6-SW-L-002 10/27/2016 Operation 8.69 177 7.10 151 8.10 15.9

SDAQ6-SW-L-003 10/28/2016 Operation 8.55 182 7.47 153 5.82 9.1

SDAQ6-SW-L-005 11/2/2016 Operation 8.06 200 8.98 138 1.70 6.2

SDAQ6-SW-L-006 11/4/2016 Operation 7.75 197 8.98 157 2.49 4.2

SDAQ6-SW-L-008 11/10/2016 Operation 8.64 178 8.82 167 5.24 9.2

SDAQ6 11/17/2016 Operation 7.77 158 9.94 168 0.51 7.4

SDAQ6-SW-L-013 12/22/2016 Operation 6.93 195 22.85 139 -2.32 NA

SDAQ6-SW-L-017 1/31/2017 Operation 6.70 176 9.88 227 0.00 NA

SDAQ6-SW-L-19 2/27/2017 Operation 7.82 210 4.06 200 0.03 NA

SDAQ6 3/4/2017 Operation 7.52 261 10.15 224 0.19 NA

SDAQ6-SW-L-020 3/9/2017 Operation 6.63 256 7.15 205 0.13 0.5

SDAQ6 3/16/2017 Operation 5.62 215 10.22 198 3.09 7.1

SDAQ6-SW-L-004 10/31/2016 Interupted 6.47 207 7.50 162 4.70 10.8

SDAQ6-SW-L-007 11/7/2016 Interupted 6.81 199 8.64 154 4.75 13.8

SDAQ6-SW-L-009 11/14/2016 Interupted 6.02 257 8.90 158 5.18 9.0

SDAQ6-SW-L-010 11/23/2016 Interupted 7.09 162 9.30 164 0.02 12.0

SDAQ6-SW-L-011 12/1/2016 Interupted 6.90 207 9.14 127 0.03 8.2

SDAQ6-SW-L-012 12/7/2016 Interupted 7.68 168 4.66 95 -0.01 12.4

SDAQ6-SW-L-014 12/29/2016 Interupted 7.96 150 3.66 238 0.18 NA

SDAQ6-SW-L-018 2/14/2017 Interupted 6.63 310 11.97 233 0.03 NA

SDAQ6 2/21/2017 Interupted 6.65 296 9.58 242 0.88 NA

SDAQ6-SW-L-021 3/21/2017 Interupted 7.74 191 19.40 171 3.01 NA

Operation Minimum 5.62 158 4.06 138 -2.32 0.5

Maximum 8.69 261 22.85 227 8.10 15.9

Mean 7.56 200 9.63 177 2.08 7.5

Interupted Minimum 6.02 150 3.66 95 -0.01 8.2

Maximum 7.96 310 19.40 242 5.18 13.8

Mean 7.00 215 9.28 174 1.88 11.0

SDAQ7-SW-L-001 10/19/2016 Pre-operation 6.11 228 7.97 152 3.92 0.1

SDAQ7-SW-L-002 10/27/2016 Operation 8.64 182 7.26 157 7.54 13.7

SDAQ7-SW-L-003 10/28/2016 Operation 8.50 188 7.47 157 6.35 9.2
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TABLE 5-1

FIELD PARAMETERS

Sample Name Date Status pH
ORP    

(mV)

DO 

(mg/L)

SC 

(µS/cm)

Temp    

(°C)

Tubidity 

(NTU)

SDAQ7-SW-L-005 11/2/2016 Operation 7.76 220 9.17 138 2.07 6.7

SDAQ7-SW-L-006 11/4/2016 Operation 7.97 174 9.55 160 1.61 4.1

SDAQ7-SW-L-008 11/10/2016 Operation 8.61 179 9.60 169 3.43 8.7

SDAQ7 11/17/2016 Operation 7.60 169 10.27 167 0.61 7.4

SDAQ7-SW-L-019 2/27/2017 Operation 7.77 208 9.70 220 0.04 NA

SDAQ7 3/4/2017 Operation 8.07 237 10.32 217 0.27 NA

SDAQ7-SW-L-020 3/9/2017 Operation 6.44 267 4.24 170 0.15 1.1

SDAQ7 3/16/2017 Operation 5.62 217 11.31 184 1.57 11.0

SDAQ7-SW-L-004 10/31/2016 Interupted 6.43 212 7.67 161 4.87 18.8

SDAQ7-SW-L-007 11/7/2016 Interupted 6.89 202 9.39 157 2.73 3.5

SDAQ7-SW-L-009 11/14/2016 Interupted 6.04 270 8.90 166 4.56 7.0

SDAQ7-SW-L-010 11/23/2016 Interupted 7.64 148 9.84 173 0.36 8.0

SDAQ7-SW-L-011 12/1/2016 Interupted 7.46 173 9.47 130 0.03 6.1

SDAQ7-SW-L-012 12/7/2016 Interupted 8.41 100 6.15 183 0.00 14.0

SDAQ7-SW-L-018 2/14/2017 Interupted 7.44 269 12.63 224 0.03 NA

SDAQ7 2/21/2017 Interupted 7.80 247 9.73 235 0.81 NA

SDAQ7-SW-L-021 3/21/2017 Interupted 7.05 226 16.01 161 1.24 NA 

Operation Minimum 5.62 169 4.24 138 0.04 1.1

Maximum 8.64 267 11.31 220 7.54 13.7

Mean 7.70 204 8.89 174 2.36 7.7

Interupted Minimum 6.04 100 6.15 130 0.00 3.5

Maximum 8.41 270 16.01 235 4.87 18.8

Mean 7.24 205 9.98 177 1.63 9.6

SDAQ8-SW-L-001 10/19/2016 Pre-operation 6.16 222 7.76 147 4.07 0.0

SDAQ8-SW-L-002 10/27/2016 Operation 8.57 180 7.84 143 7.13 9.3

SDAQ8-SW-L-003 10/28/2016 Operation 8.38 190 7.52 143 6.21 9.2

SDAQ8-SW-L-005 11/2/2016 Operation 7.82 209 8.98 130 2.28 7.7

SDAQ8-SW-L-006 11/4/2016 Operation 7.65 176 9.50 141 2.42 2.5

SDAQ8-SW-L-008 11/10/2016 Operation 8.50 181 9.49 154 3.26 9.5

SDAQ8 11/17/2016 Operation 7.64 170 9.95 106 0.88 7.6

SDAQ8-SW-L-004 10/31/2016 Interupted 6.52 207 7.70 134 4.93 13.2

SDAQ8-SW-L-007 11/7/2016 Interupted 6.95 196 9.21 144 2.96 4.8

SDAQ8-SW-L-009 11/14/2016 Interupted 6.19 270 8.94 152 4.80 7.3

SDAQ8-SW-L-010 11/23/2016 Interupted 7.53 150 9.72 162 0.85 7.7

SDAQ8-SW-L-011 12/1/2016 Interupted 7.92 156 10.20 145 0.16 5.4

SDAQ8-SW-L-21 3/21/2017 Interupted 6.88 185 8.93 769 4.48 NA

Operation Minimum 7.64 170 7.52 106 0.88 2.5

Maximum 8.57 209 9.95 154 7.13 9.5

Mean 8.09 184 8.88 136 3.70 7.6

Interupted Minimum 6.19 150 7.70 134 0.16 4.8

Maximum 7.92 270 10.20 769 4.93 13.2

Mean 7.00 194 9.12 251 3.03 7.7

Notes: NA = Not analyzed

Mean = Arithmetic mean
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

SDAQ1-SW-L-001 10/19/2016 Adit 2,250 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-002 10/27/2016 Adit 2,650 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-003 10/28/2016 Adit 2,660 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-004 10/31/2016 Adit 2,540 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-005 11/2/2016 Adit 2,810 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-006 11/4/2016 Adit 2,960 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-007 11/7/2016 Adit 2,560 <5 U 4.18 J <50 U <25 U

SDAQ1-SW-L-008 11/10/2016 Adit 2,540 <5 U 3.07 J <50 U <25 U

SDAQ1-SW-L-009 11/14/2016 Adit 2,550 <5 U 2.88 J <50 U <25 U

SDAQ1-SW-L-010 11/23/2016 Adit 2,470 <25 U <50 U <250 U <25 U

SDAQ1-SW-L-011 12/1/2016 Adit 2,280 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-012 12/7/2016 Adit 2,130 <10 U <20 U <100 U <50 U

SDAQ1-SW-L-013 12/22/2016 Adit 2,050 <5 U 2.79 J <50 U <25 U

SDAQ1-SW-L-014 12/29/2016 Adit 1,890 <5 U 3.05 J <50 U <25 U

SDAQ1-SW-L-015 1/5/2017 Adit 1,770 <5 U 3.08 J <50 U <25 U

SDAQ1-SW-L-016 1/16/2017 Adit 1,610 <5 U 3.52 J <50 U <25 U

SDAQ1-SW-L-017 1/31/2017 Adit 1,560 <5 U 2.82 J <50 U <25 U

SDAQ1-SW-L-018 2/14/2017 Adit NA <5 U <10 U <50 U <25 U

CCSD-AD-L-099 2/27/2017 Adit NA <5 U <10 U <50 U <25 U

SDAQ1-SW-L-020 3/9/2017 Adit 1,500 <5 U 4.28 J <50 U <25 U

CCSD-AD-L-100 3/21/2017 Adit 1,270 <10 U <20 U <100 U <50 U

Pretreatment Minimum 1,270 NC 2.79 NC NC

Maximum 2,960 NC <50 NC NC

Mean 2,213 NC 3.30 NC NC

SDAQ2-SW-L-001 10/19/2016 Pre-operation 2,200 <10 U <20 U <100 U <50 U

SDAQ2-SW-L-002 10/27/2016 Operation <500 U <10 U <20 U <100 U <50 U

SDAQ2-SW-L-003 10/28/2016 Operation 21 J <10 U <20 U <100 U <5 U

SDAQ2-SW-L-005 11/2/2016 Operation 75 <10 U <20 U <100 U <5 U

SDAQ2-SW-L-006 11/4/2016 Operation 62 <10 U <20 U <100 U <5 U

SDAQ2-SW-L-008 11/10/2016 Operation 662 <5 U <10 U <50 U <25 U

SDAQ2-SW-L-013 12/22/2016 Operation 240 J <5 U <10 U <50 U <25 U

SDAQ2-SW-L-016 1/16/2017 Operation 146 J <5 U <10 U <50 U <25 U

SDAQ2-SW-L-017 1/31/2017 Operation 149 J <5 U <10 U <50 U <25 U

SDAQ2-SW-L-019 2/27/2017 Operation NA <5 U <10 U <50 U <25 U

SDAQ2-SW-L-020 3/9/2017 Operation 265 <5 U <10 U <50 U <25 U

SDAQ2-SW-L-004 10/31/2016 Interupted 856 <10 U <20 U <100 U <50 U

Aluminum Antimony Arsenic Barium Beryllium
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium Beryllium

SDAQ2-SW-L-007 11/7/2016 Interupted 207 J <10 U <20 U <100 U <50 U

SDAQ2-SW-L-009 11/14/2016 Interupted 231 J <5 U 2.71 J <50 U <25 U

SDAQ2-SW-L-010 11/23/2016 Interupted 1,210 <25 U <50 U <250 U <25 U

SDAQ2-SW-L-011 12/1/2016 Interupted 2,060 <10 U <20 U <100 U <50 U

SDAQ2-SW-L-012 12/7/2016 Interupted 235 J <10 U <20 U <100 U <50 U

SDAQ2-SW-L-014 12/29/2016 Interupted 146 J <5 U <10 U <50 U <25 U

SDAQ2-SW-L-015 1/5/2017 Interupted 228 J <5 U <10 U <50 U <25 U

SDAQ2-SW-L-018 2/14/2017 Interupted NA <5 U <10 U <50 U <25 U

SDAQ2-SW-L-021 3/21/2017 Interupted 1,090 <10 U <20 U <100 U <50 U

Operation Minimum 21 NC NC NC NC

Maximum 662 NC NC NC NC

Mean 202 NC NC NC NC

Interupted Minimum 146 NC NC NC NC

Maximum 2,060 NC NC NC NC

Mean 696 NC NC NC NC

SDAQ3-SW-L-001 10/19/2016 Pre-operation 1,100 <1 U 1.04 J 16.3 <5 U

SDAQ3-SW-L-002 10/27/2016 Operation 110 <10 U <20 U <100 U <5 U

SDAQ3-SW-L-003 10/28/2016 Operation 405 <10 U <20 U <100 U <5 U

SDAQ3-SW-L-005 11/2/2016 Operation 66 <5 U <10 U <50 U <5 U

SDAQ3-SW-L-005 11/2/2016 Operation 71 <1 U <2 U 15 <5 U

SDAQ3-SW-L-006 11/4/2016 Operation 275 <10 U <20 U <100 U <5 U

SDAQ3-SW-L-008 11/10/2016 Operation 268 <5 U <10 U <50 U <25 U

SDAQ3-SW-L-013 12/22/2016 Operation 107 J <5 U <10 U <50 U <25 U

SDAQ3-SW-L-016 1/16/2017 Operation 318 <5 U <10 U <50 U <25 U

SDAQ3-SW-L-017 1/31/2017 Operation 103 J <5 U <10 U <50 U <25 U

SDAQ3-SW-L-019 2/27/2017 Operation 148 J <5 U <10 U <50 U <25 U

SDAQ3-SW-L-020 3/9/2017 Operation <250 U <5 U <10 U <50 U <25 U

SDAQ3-SW-L-004 10/31/2016 Interupted 351 <5 U <10 U <50 U <5 U

SDAQ3-SW-L-007 11/7/2016 Interupted <250 U <5 U <10 U <50 U <25 U

SDAQ3-SW-L-009 11/14/2016 Interupted 274 <5 U <10 U <50 U <25 U

SDAQ3-SW-L-010 11/23/2016 Interupted 1,900 <25 U <50 U <250 U <25 U

SDAQ3-SW-L-011 12/1/2016 Interupted 1,580 <10 U <20 U <100 U <50 U

SDAQ3-SW-L-012 12/7/2016 Interupted 953 <10 U <20 U <100 U <50 U

SDAQ3-SW-L-018 2/14/2017 Interupted 350 <5 U <10 U <50 U <25 U

SDAQ3-SW-L-021 3/21/2017 Interupted 402 J <10 U <20 U <100 U <50 U

Operation Minimum 66 NC NC NC NC
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium Beryllium

Maximum 405 NC NC NC NC

Mean 187 NC NC NC NC

Interupted Minimum <250 NC NC NC NC

Maximum 1,900 NC NC NC NC

Mean 830 NC NC NC NC

SDAQ4-SW-L-001 10/19/2016 Pre-operation 901 <1 U 0.719 J 14.1 <5 U

SDAQ4B-SW-L-001 10/19/2016 Pre-operation 1,970 <1 U 0.568 J 13.6 <5 U

SDAQ4-SW-L-002 10/27/2016 Operation 303 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-003 10/28/2016 Operation 77 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-005 11/2/2016 Operation 364 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-006 11/4/2016 Operation 480 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-008 11/10/2016 Operation <250 U <5 U <10 U <50 U <25 U

SDAQ4-SW-L-013 12/22/2016 Operation 69 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-017 1/31/2017 Operation 193 J <5 U <10 U <50 U <25 U

SDAQ4-SW-L-019 2/27/2017 Operation 51 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-020 3/9/2017 Operation 74 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-004 10/31/2016 Interupted 112 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-007 11/7/2016 Interupted 180 J <5 U <10 U <50 U <25 U

SDAQ4-SW-L-009 11/14/2016 Interupted 330 <5 U <10 U <50 U <25 U

SDAQ4-SW-L-010 11/23/2016 Interupted 1,070 <25 U <50 U <250 U <5 U

SDAQ4-SW-L-011 12/1/2016 Interupted 515 <5 U <10 U <50 U <25 U

SDAQ4-SW-L-012 12/7/2016 Interupted 929 <5 U <10 U <50 U <25 U

SDAQ4-SW-L-018 2/14/2017 Interupted 190 <5 U <10 U <50 U <5 U

SDAQ4-SW-L-021 3/21/2017 Interupted 292 <5 U <10 U <50 U <25 U

Pre-operation Mean 1,436 NC 0.64 13.9 NC

Operation Minimum 51 NC NC NC NC

Maximum 480 NC NC NC NC

Mean 201 NC NC NC NC

Interupted Minimum 112 NC NC NC NC

Maximum 1,070 NC NC NC NC

Mean 452 NC NC NC NC

SDAQ5-SW-L-001 10/19/2016 Pre-operation 107 <1 U <2 U 14.6 <5 U

SDAQ5-SW-L-002 10/27/2016 Operation 256 <1 U <2 U 15.1 <5 U

SDAQ5-SW-L-003 10/28/2016 Operation 82 <1 U <2 U 15.2 <5 U

SDAQ5-SW-L-006 11/4/2016 Operation <50 U <1 U <2 U 14.4 <5 U

SDAQ5-SW-L-008 11/10/2016 Operation 26 J <1 U <2 U 16.7 <5 U
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium Beryllium

SDAQ5-SW-L-013 12/22/2016 Operation 29 J <1 U <2 U 15.2 <5 U

SDAQ5-SW-L-017 1/31/2017 Operation 90 <1 U <2 U 14.4 <5 U

SDAQ5-SW-L-019 2/27/2017 Operation 119 <1 U 0.508 J 14.5 <5 U

SDAQ5-SW-L-020 3/9/2017 Operation 35 J <1 U <2 U 16.8 <5 U

SDAQ5-SW-L-004 10/31/2016 Interupted 75 <1 U <2 U 14.8 <5 U

SDAQ5-SW-L-007 11/7/2016 Interupted 25 J <1 U <2 U 16.1 <5 U

SDAQ5-SW-L-009 11/14/2016 Interupted 32 J <1 U <2 U 16.4 <5 U

SDAQ5-SW-L-010 11/23/2016 Interupted 204 <1 U <2 U 15.2 <5 U

SDAQ5-SW-L-011 12/1/2016 Interupted 26 J <1 U <2 U 15.1 <5 U

SDAQ5-SW-L-012 12/7/2016 Interupted 36 J <1 U <2 U 14.9 <5 U

SDAQ5-SW-L-018 2/14/2017 Interupted <50 U <1 U <2 U 17.8 <5 U

SDAQ5-SW-L-021 3/21/2017 Interupted 28 J <1 U <2 U 15.4 <5 U

Operation Minimum 26 NC NC 14 NC

Maximum 256 NC NC 17 NC

Mean 91 NC NC 15 NC

Interupted Minimum 25 NC NC 15 NC

Maximum 204 NC NC 18 NC

Mean 61 NC NC 16 NC

SDAQ6-SW-L-001 10/19/2016 Pre-operation 47 J <1 U <2 U 20.6 <5 U

SDAQ6-SW-L-002 10/27/2016 Operation 41 J <1 U <2 U 20.8 <5 U

SDAQ6-SW-L-003 10/28/2016 Operation 35 J <1 U <2 U 21.9 <5 U

SDAQ6-SW-L-006 11/4/2016 Operation 21 J <1 U <2 U 18.5 <5 U

SDAQ6-SW-L-005 11/2/2016 Operation 33 J <1 U <2 U 21.1 <5 U

SDAQ6-SW-L-008 11/10/2016 Operation <50 U <1 U <2 U 22.1 <5 U

SDAQ6-SW-L-013 12/22/2016 Operation 22 J <1 U <2 U 22.8 <5 U

SDAQ6-SW-L-017 1/31/2017 Operation <50 U <1 U <2 U 23.3 <5 U

SDAQ6-SW-L-019 2/27/2017 Operation <50 U <1 U <2 U 24.9 <5 U

SDAQ6-SW-L-020 3/9/2017 Operation 21 J <1 U <2 U 23.9 <5 U

SDAQ6-SW-L-004 10/31/2016 Interupted 57 <1 U <2 U 20.3 <5 U

SDAQ6-SW-L-007 11/7/2016 Interupted 31 J <1 U <2 U 22.2 <5 U

SDAQ6-SW-L-009 11/14/2016 Interupted 28 J <1 U <2 U 21.1 <5 U

SDAQ6-SW-L-010 11/23/2016 Interupted 68 <1 U <2 U 21.5 <5 U

SDAQ6-SW-L-011 12/1/2016 Interupted 27 J <1 U <2 U 22 <5 U

SDAQ6-SW-L-012 12/7/2016 Interupted 24 J <1 U <2 U 22.2 <5 U

SDAQ6-SW-L-014 12/29/2016 Interupted <50 U <1 U <2 U 22.3 <5 U

SDAQ6-SW-L-018 2/14/2017 Interupted <50 U <1 U <2 U 25.7 <5 U
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium Beryllium

SDAQ6-SW-L-021 3/21/2017 Interupted <50 U <1 U <2 U 20 <5 U

Operation Minimum 21 NC NC 18.5 NC

Maximum <50 NC NC 24.9 NC

Mean 29 NC NC 22.1 NC

Interupted Minimum 24 NC NC 20.0 NC

Maximum 68 NC NC 25.7 NC

Mean 39 NC NC 21.9 NC

SDAQ7-SW-L-001 10/19/2016 Pre-operation 27 J <1 U <2 U 20.3 <5 U

SDAQ7-SW-L-002 10/27/2016 Operation 30 J <1 U <2 U 21.1 <5 U

SDAQ7-SW-L-003 10/28/2016 Operation 22 J <1 U <2 U 22.4 <5 U

SDAQ7-SW-L-005 11/2/2016 Operation 25 J <1 U <2 U 20.9 <5 U

SDAQ7-SW-L-006 11/4/2016 Operation <50 U <1 U <2 U 20.2 <5 U

SDAQ7-SW-L-008 11/10/2016 Operation <50 U <1 U <2 U 28.2 <5 U

SDAQ7-SW-L-019 2/27/2017 Operation <50 U <1 U <2 U 26.9 <5 U

SDAQ7-SW-L-020 3/9/2017 Operation <50 U <1 U <2 U 27.6 <5 U

SDAQ7-SW-L-004 10/31/2016 Interupted 38 J <1 U <2 U 47.2 <5 U

SDAQ7-SW-L-007 11/7/2016 Interupted 23 J <1 U <2 U 21.7 <5 U

SDAQ7-SW-L-009 11/14/2016 Interupted 25 J <1 U <2 U 23 <5 U

SDAQ7-SW-L-010 11/23/2016 Interupted 39 J <1 U <2 U 22.6 <5 U

SDAQ7-SW-L-011 12/1/2016 Interupted 28 J <1 U <2 U 25.4 <5 U

SDAQ7-SW-L-012 12/7/2016 Interupted 21 J <1 U <2 U 22.8 <5 U

SDAQ7-SW-L-018 2/14/2017 Interupted 24 J <1 U <2 U 27.8 <5 U

SDAQ7-SW-L-021 3/21/2017 Interupted 47 J <1 U <2 U 20.6 <5 U

Operation Minimum 22 NC NC 20 NC

Maximum <50 NC NC 28 NC

Mean 26 NC NC 24 NC

Interupted Minimum 21 NC NC 21 NC

Maximum 47 NC NC 47 NC

Mean 31 NC NC 26 NC

SDAQ8-SW-L-001 10/19/2016 Pre-operation <50 U <1 U <2 U 52.8 <5 U

SDAQ8-SW-L-002 10/27/2016 Operation 21 J <1 U <2 U 46.4 <5 U

SDAQ8-SW-L-003 10/28/2016 Operation <50 U <1 U <2 U 47.5 <5 U

SDAQ8-SW-L-005 11/2/2016 Operation 27 J <1 U <2 U 42.9 <5 U

SDAQ8-SW-L-006 11/4/2016 Operation <50 U <1 U <2 U 77.8 <5 U

SDAQ8-SW-L-008 11/10/2016 Operation <50 U <1 U <2 U 67 <5 U

SDAQ8-SW-L-004 10/31/2016 Interupted 36 J <1 U <2 U 20.8 <5 U
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date Status

Method 201 200.8 200.8 200.8 200.7

Unit ug/L ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium Beryllium

SDAQ8-SW-L-007 11/7/2016 Interupted <50 U <1 U <2 U 73.4 <5 U

SDAQ8-SW-L-009 11/14/2016 Interupted <50 U <1 U <2 U 56.7 <5 U

SDAQ8-SW-L-010 11/23/2016 Interupted 36 J <1 U <2 U 60.1 <5 U

SDAQ8-SW-L-011 12/1/2016 Interupted <50 U <1 U 0.601 J 93.9 <5 U

SDAQ8-SW-L-021 3/21/2017 Interupted 57 <1 U 0.557 J 67.9 <5 U

Operation Minimum 21 NC NC 43 NC

Maximum <50 NC NC 78 NC

Mean 24 NC NC 56 NC

Interupted Minimum 36 NC NC 21 NC

Maximum 57 NC NC 94 NC

Mean 43 NC NC 62 NC
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/L

737 279,000 <20 U 274 10,800 28,600 798

812 290,000 <20 U 298 14,300 27,000 810

782 290,000 <20 U 296 13,700 27,300 799

796 285,000 <20 U 295 13,900 26,400 809

836 287,000 <20 U 307 14,800 26,600 868

832 317,000 <20 U 308 14,300 29,500 871

874 324,000 <10 U 329 14,200 29,900 862

886 327,000 <10 U 338 14,000 32,600 889

872 326,000 <10 U 330 14,900 32,000 950

741 330,000 <50 U 291 10,800 33,400 844

833 344,000 <20 U 313 11,000 36,500 899

805 340,000 <20 U 303 10,100 35,300 880

771 317,000 6.83 J 294 8,850 35,100 891

771 312,000 5.21 J 288 8,370 34,400 889

762 321,000 5.49 J 291 7,820 34,100 872

763 325,000 7.57 J 287 7,150 35,700 808

754 321,000 <10 U 278 6,850 35,000 838

730 340,000 <10 U 274 6,470 36,500 809

723 347,000 <10 U 268 5,940 32,300 765

746 329,000 9.46 J 282 6,310 36,200 878

661 309,000 <20 U 243 5,820 30,800 806

661 279,000 NC 243 5,820 26,400 765

886 347,000 NC 338 14,900 36,500 950

785 317,143 NC 295 10,494 32,152 849

677 281,000 <20 U 253 8,880 21,100 858

<2 U 792,000 <20 U 1.39 J 11.9 <2,500 U 14

2.69 981,000 <20 U 2.15 29.6 218 J 6.11

13.1 825,000 <20 U 4.43 80.7 484 4.49

5.44 748,000 <20 U 1.6 J 23.8 204 J 1.13 J

112 979,000 <10 U 36.2 1,810 4,390 47.8

29.2 681,000 <10 U 10.9 330 1,440 20.3

81.6 556,000 <10 U 13.1 93.1 <1,250 U 11.8

5.98 679,000 <10 U 3.14 54.6 <1,250 U 5.41

6.34 753,000 <10 U 3.4 60.6 <1,250 U 5.73

55.6 605,000 <10 U 20.1 473 3,040 33.7

735 318,000 <20 U 275 9,260 16,200 271

ug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

SDAQ3-SW-L-001 10/19/2016

SDAQ3-SW-L-002 10/27/2016

SDAQ3-SW-L-003 10/28/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-006 11/4/2016

SDAQ3-SW-L-008 11/10/2016

SDAQ3-SW-L-013 12/22/2016

SDAQ3-SW-L-016 1/16/2017

SDAQ3-SW-L-017 1/31/2017

SDAQ3-SW-L-019 2/27/2017

SDAQ3-SW-L-020 3/9/2017

SDAQ3-SW-L-004 10/31/2016

SDAQ3-SW-L-007 11/7/2016

SDAQ3-SW-L-009 11/14/2016

SDAQ3-SW-L-010 11/23/2016

SDAQ3-SW-L-011 12/1/2016

SDAQ3-SW-L-012 12/7/2016

SDAQ3-SW-L-018 2/14/2017

SDAQ3-SW-L-021 3/21/2017

Operation

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/Lug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron

935 342,000 <20 U 341 1,200 1,560 J 32.3

836 388,000 <10 U 313 1,960 2,940 51.6

286 654,000 <50 U 92.4 4,200 11,300 83.4

800 336,000 <20 U 298 10,000 30,100 804

701 416,000 <20 U 269 1,230 5,650 13.9

241 530,000 <10 U 85.2 20.2 <1,250 U 0.52 J

333 425,000 <10 U 108 432 2,070 49.5

91.6 544,000 <10 U 21.2 300 3,730 47.1

397 431,000 <20 U 140 4,030 19,200 229

<2 556,000 NC 1.4 12 204 1.1

112 981,000 NC 36 1,810 4,390 48

35 759,900 NC 10 297 1,629 15

92 318,000 NC 21 20 <1,250 0.5

935 654,000 NC 341 10,000 30,100 804

536 438,400 NC 194 3,263 10,306 158

261 117,000 <2 U 85.3 3,480 2,240 405

71.4 295,000 <20 U 17.3 131 <250 U 25

71.6 290,000 <20 U 20.9 651 383 134

73.8 266,000 <10 U 16 71.7 166 J 6.29

21 24,100 <2 U 0.652 168 <250 U 3.78

108 313,000 <20 U 27.2 800 1,540 52

42.2 413,000 <10 U 13.5 617 1,280 39.1

199 293,000 <10 U 46.5 84.2 <1,250 U 10.1

359 253,000 <10 U 124 2,100 5,990 137

37 377,000 <10 U 7.56 118 <1,250 U 15.5

16.9 375,000 <10 U 5.84 154 979 J 23.2

15.4 375,000 <10 U 2.99 12.3 <1,250 U 1.86

248 160,000 <10 U 86.2 2,030 2,060 103

347 194,000 <10 U 126 1,700 1,770 34.1

378 201,000 <10 U 135 4,380 6,570 209

409 256,000 <50 U 144 6,010 13,500 426

457 224,000 <20 U 164 6,020 5,460 626

425 206,000 <20 U 151 5,410 6,550 574

178 331,000 <10 U 58.9 680 2,980 107

99.2 132,000 <20 U 26.6 755 1,950 J 123

15 24,100 NC 0.7 12 166 1.9
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

Interupted

SDAQ4-SW-L-001 10/19/2016

SDAQ4B-SW-L-001 10/19/2016

SDAQ4-SW-L-002 10/27/2016

SDAQ4-SW-L-003 10/28/2016

SDAQ4-SW-L-005 11/2/2016

SDAQ4-SW-L-006 11/4/2016

SDAQ4-SW-L-008 11/10/2016

SDAQ4-SW-L-013 12/22/2016

SDAQ4-SW-L-017 1/31/2017

SDAQ4-SW-L-019 2/27/2017

SDAQ4-SW-L-020 3/9/2017

SDAQ4-SW-L-004 10/31/2016

SDAQ4-SW-L-007 11/7/2016

SDAQ4-SW-L-009 11/14/2016

SDAQ4-SW-L-010 11/23/2016

SDAQ4-SW-L-011 12/1/2016

SDAQ4-SW-L-012 12/7/2016

SDAQ4-SW-L-018 2/14/2017

SDAQ4-SW-L-021 3/21/2017

Pre-operation

Operation

Interupted

SDAQ5-SW-L-001 10/19/2016

SDAQ5-SW-L-002 10/27/2016

SDAQ5-SW-L-003 10/28/2016

SDAQ5-SW-L-006 11/4/2016

SDAQ5-SW-L-008 11/10/2016

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/Lug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron

359 413,000 NC 124 2,100 5,990 137

92 297,645 NC 26 446 1,723 41

99 132,000 NC 27 680 1,770 34

457 331,000 NC 164 6,020 13,500 626

318 213,000 NC 111 3,373 5,105 275

184 117,000 <2 U 46.3 2,410 740 218

163 109,000 <2 U 1.38 2,070 <250 U 53

106 213,000 <10 U 16.8 530 168 J 59

96.3 216,000 <10 U 15.3 265 <250 U 10.2

164 204,000 <10 U 31 850 1,270 56.9

178 206,000 <10 U 38.6 1,250 1,950 75.4

81 255,000 <10 U 14.7 25.9 <1,250 U 1.91

223 207,000 <10 U 43.9 56.6 <250 U 4.62

119 241,000 <10 U 22.5 335 773 J 32.7

36.4 241,000 <10 U 7.66 24.6 102 J 2.97

124 226,000 <10 U 19.9 75.7 239 J 9.78

172 145,000 <10 U 46.9 1,220 424 24.9

227 165,000 <10 U 64.9 2,240 1,650 76.8

251 173,000 <10 U 69.9 2,830 3,000 152

242 180,000 <50 U 69.2 2,230 3,750 201

262.0 165,000 <10 U 68.60 3,070 1290 158.0

275 171,000 <10 U 73.3 3,280 2,300 237

114 250,000 <10 U 22 299 994 31.8

62.6 94,700 <10 U 16.9 426 2,680 61.1

174 113,000 NC 24 2,240 NC 136

36.4 204,000 NC 7.7 25 102 1.9

223 255,000 NC 44 1,250 1,950 75

125 223,222 NC 23 379 750 28

63 94,700 NC 17 299 424 25

275 250,000 NC 73 3,280 3,750 237

201 167,963 NC 54 1,949 2,011 118

50.5 40,300 <2 U 0.482 536 <250 U 11.1

46.8 37,600 <2 U 0.493 528 <250 U 13.6

48.1 41,000 <2 U 0.652 496 <250 U 10.6

7.92 14,000 <2 U 0.969 11.9 <250 U 0.301

2.95 10,300 <2 U <0.2 U 32.7 <250 U 1.9
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ5-SW-L-013 12/22/2016

SDAQ5-SW-L-017 1/31/2017

SDAQ5-SW-L-019 2/27/2017

SDAQ5-SW-L-020 3/9/2017

SDAQ5-SW-L-004 10/31/2016

SDAQ5-SW-L-007 11/7/2016

SDAQ5-SW-L-009 11/14/2016

SDAQ5-SW-L-010 11/23/2016

SDAQ5-SW-L-011 12/1/2016

SDAQ5-SW-L-012 12/7/2016

SDAQ5-SW-L-018 2/14/2017

SDAQ5-SW-L-021 3/21/2017

Operation

Interupted

SDAQ6-SW-L-001 10/19/2016

SDAQ6-SW-L-002 10/27/2016

SDAQ6-SW-L-003 10/28/2016

SDAQ6-SW-L-006 11/4/2016

SDAQ6-SW-L-005 11/2/2016

SDAQ6-SW-L-008 11/10/2016

SDAQ6-SW-L-013 12/22/2016

SDAQ6-SW-L-017 1/31/2017

SDAQ6-SW-L-019 2/27/2017

SDAQ6-SW-L-020 3/9/2017

SDAQ6-SW-L-004 10/31/2016

SDAQ6-SW-L-007 11/7/2016

SDAQ6-SW-L-009 11/14/2016

SDAQ6-SW-L-010 11/23/2016

SDAQ6-SW-L-011 12/1/2016

SDAQ6-SW-L-012 12/7/2016

SDAQ6-SW-L-014 12/29/2016

SDAQ6-SW-L-018 2/14/2017

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/Lug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron

41.2 37,700 1.35 J 0.412 479 <250 U 11.6

66.5 58,300 1.08 J 0.624 887 <250 U 35.3

77.2 75,900 <2 U 0.694 1,080 <250 U 51.6

24.4 30,300 1.92 J 0.245 252 <250 U 9.59

20.2 21,900 <2 U 0.254 189 <250 U 4.21

2.87 10,100 <2 U <0.2 U 31.9 <250 U 1.76

9.24 14,300 <2 U 1.69 75.1 <250 U 3.43

20.2 22,200 <2 U 0.233 245 <250 U 8.97

3.68 12,700 <2 U <0.2 U 36.7 <250 U 2.07

38.4 38,500 <2 U 0.37 429 <250 U 9.36

1.87 11,500 1.53 J <0.2 U 19.8 <250 U 1.94

26.2 36,000 <2 U 0.428 269 <250 U 5.99

3.0 10,300 NC <0.2 12 NC 0.3

77 75,900 NC 0.97 1,080 NC 52

39 38,138 NC 0.58 471 NC 17

1.9 10,100 NC <0.2 20 NC 1.8

38 38,500 NC 1.69 429 NC 9.4

15 20,900 NC 0.60 162 NC 4.7

6.08 16,900 <2 U 0.108 J 41.8 <250 U 2.04

5.04 17,700 <2 U 0.127 J 33.9 <250 U 1.8

7.12 17,300 <2 U 0.138 J 47.5 <250 U 2.25

5.56 16,800 <2 U 0.291 20.6 <250 U 0.953

7.54 17,600 <2 U 0.253 40.3 <250 U 1.64

8.04 17,400 <2 U 0.869 12.7 <250 U 0.49

6.33 19,400 1.27 J 0.224 32.7 <250 U 0.977

9.1 22,000 1.58 J 1.29 15.1 <250 U 1.08

8.14 24,200 <2 U 1.03 8.14 <250 U <0.2 U

8.36 23,800 1.9 J 1.11 22 <250 U 2.14

6.49 18,500 <2 U 0.262 41.7 <250 U 2.88

6.52 16,600 <2 U 0.454 30.9 <250 U 1.04

5.55 16,800 <2 U 0.42 30.5 <250 U 1.25

7.14 18,100 <2 U 0.604 78.6 <250 U 10.1

6.72 19,900 <2 U 0.232 28.8 <250 U 1.24

6.85 20,100 <2 U 0.256 35.4 <250 U 1.01

6.79 19,600 1.39 J 0.376 25.4 <250 U 0.569

9.43 24,900 <2 U 1.24 14 <250 U 0.943
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ6-SW-L-021 3/21/2017

Operation

Interupted

SDAQ7-SW-L-001 10/19/2016

SDAQ7-SW-L-002 10/27/2016

SDAQ7-SW-L-003 10/28/2016

SDAQ7-SW-L-005 11/2/2016

SDAQ7-SW-L-006 11/4/2016

SDAQ7-SW-L-008 11/10/2016

SDAQ7-SW-L-019 2/27/2017

SDAQ7-SW-L-020 3/9/2017

SDAQ7-SW-L-004 10/31/2016

SDAQ7-SW-L-007 11/7/2016

SDAQ7-SW-L-009 11/14/2016

SDAQ7-SW-L-010 11/23/2016

SDAQ7-SW-L-011 12/1/2016

SDAQ7-SW-L-012 12/7/2016

SDAQ7-SW-L-018 2/14/2017

SDAQ7-SW-L-021 3/21/2017

Operation

Interupted

SDAQ8-SW-L-001 10/19/2016

SDAQ8-SW-L-002 10/27/2016

SDAQ8-SW-L-003 10/28/2016

SDAQ8-SW-L-005 11/2/2016

SDAQ8-SW-L-006 11/4/2016

SDAQ8-SW-L-008 11/10/2016

SDAQ8-SW-L-004 10/31/2016

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/Lug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron

5.34 18,700 <2 U 0.217 17.9 <250 U 0.398

5.04 16,800 NC 0.13 8.1 NC <0.2

9.10 24,200 NC 1.29 48 NC 2.25

7.25 19,578 NC 0.59 26 NC 1.42

5.34 16,600 NC 0.22 14 NC 0.40

9.43 24,900 NC 1.24 79 NC 10.10

6.76 19,244 NC 0.45 34 NC 2.16

4.61 16,300 <2 U 0.10 J 26.5 <250 U 0.953

4.09 16,900 <2 U 0.113 J 22.2 <250 U 0.921

4.69 17,100 <2 U 0.117 J 22.4 <250 U 0.866

4.99 17,500 <2 U 0.159 J 22.4 <250 U 0.931

5.21 17,400 <2 U 0.224 17.6 <250 U 0.644

5.39 17,700 <2 U 0.45 10.8 <250 U 0.416

6.1 23,500 1.01 J 0.522 7.32 <250 U <0.2 U

6.32 23,800 2.5 0.632 12.6 <250 U 0.82

2.94 17,200 <2 U 0.15 J 17.2 <250 U 0.997

4.85 17,100 <2 U 0.284 20.2 <250 U 0.664

4.8 17,300 <2 U 0.308 20.6 <250 U 1.24

5.03 18,200 <2 U 0.241 27.4 <250 U 2.93

5.12 20,300 <2 U 0.143 J 19.5 <250 U 1.23

5.28 19,400 <2 U 0.163 J 20 <250 U 0.461

7.4 23,800 <2 U 0.823 26.3 <250 U 2.84

4.28 17,700 1.58 J 0.153 J 16.6 <250 U 0.586

4.09 16,900 NC 0.11 7.3 NC 0.42

6.32 23,800 NC 0.63 22 NC 0.93

5.26 19,129 NC 0.32 16 NC 0.77

2.94 17,100 NC 0.14 17 NC 0.46

7.40 23,800 NC 0.82 27 NC 2.93

4.96 18,875 NC 0.28 21 NC 1.37

2.64 16,200 <2 U <0.2 U 15.5 <250 U 0.486

2.75 16,900 <2 U 0.107 J 16.1 <250 U 0.862

3.12 16,900 <2 U <0.2 U 15.7 <250 U 0.666

3.65 17,400 <2 U 0.127 J 17.0 <250 U 0.712

1.42 17,200 1.19 J <0.2 U 6.04 <250 U 0.231

2.76 17,100 <2 U 0.268 7.35 <250 U 0.386

4.62 17,600 <2 U 0.189 J 27.5 <250 U 1.86
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ8-SW-L-007 11/7/2016

SDAQ8-SW-L-009 11/14/2016

SDAQ8-SW-L-010 11/23/2016

SDAQ8-SW-L-011 12/1/2016

SDAQ8-SW-L-021 3/21/2017

Operation

Interupted

200.8 201 200.8 200.8 200.8 200.7 200.8

ug/L ug/L ug/L ug/L ug/L ug/Lug/L

LeadCadmium Calcium Chromium Cobalt Copper Iron

2.11 16,800 <2 U 0.129 J 8.41 <250 U 0.242

3.07 17,100 <2 U 0.204 13 <250 U 0.573

2.82 18,200 <2 U 0.239 18.6 <250 U 1.85

0.812 19,000 1.22 J <0.2 U 3.27 <250 U 0.183 J

1.22 16,200 3.51 <0.2 U 5.80 <250 U 0.261

1.42 16,900 NC 0.11 6.04 NC 0.231

3.65 17,400 NC 0.27 17.0 NC 0.862

2.74 17,100 NC 0.17 12.4 NC 0.571

0.81 16,200 NC 0.13 3.27 NC 0.183

4.62 19,000 NC 0.24 27.5 NC 1.860

2.44 17,483 NC 0.19 12.8 NC 0.828
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

125,000 134,000 303 5,000 J <20 U 18,800

134,000 143,000 335 5,090 J <20 U 18,600

134,000 144,000 328 5,110 J <20 U 19,000

131,000 144,000 326 4,820 J <20 U 18,600

135,000 148,000 344 4,960 J <20 U 19,300

148,000 159,000 344 5,940 J <20 U 19,900

140,000 146,000 365 4,540 J 11.3 20,600

140,000 146,000 374 4,610 J 8.83 J 20,400

138,000 146,000 372 4,540 J 8.89 J 20,800

142,000 141,000 319 4,680 J <50 U 20,300

140,000 159,000 343 4,940 J <20 U 20,600

133,000 154,000 335 4,920 J <20 U 19,800

136,000 136,000 316 4,810 J 7.7 J 20,500

131,000 135,000 310 4,670 J 8.22 J 19,900

136,000 135,000 313 4,770 J 9.32 J 20,100

136,000 135,000 309 4,810 J 8.91 J 20,100

131,000 132,000 297 4,550 J 8.37 J 20,000

131,000 134,000 293 4,770 J 8.31 J 20,100

135,000 133,000 J 286 4,980 J 8.37 J 20,000

132,000 128,000 304 4,830 J 9.32 J 19,600

121,000 127,000 262 4,580 J <20 U 19,800

121,000 127,000 262 4,540 7.70 18,600

148,000 159,000 374 5,940 <50 20,800

134,714 140,905 323 4,853 8.87 19,848

117,000 124,000 280 4,750 J <20 U 19,200

<2,500 U 58 <10 U 4,880 J <20 U <10,000 U

3,250 1,100 <10 U 4,290 <20 U 2,220

59,200 3,910 <10 U 4,680 <20 U 1,250

91,200 3,350 <10 U 4,630 <20 U 929 J

18,800 12,800 26 4,260 J <10 U 4,100 J

38,800 3,820 <5 U 4,860 J <10 U 1,660 J

88,900 50,700 <5 U 4,720 J <10 U 1,700 J

20,500 870 <5 U 4,610 J <10 U <5,000 U

22,400 851 <5 U 5,470 <10 U <5,000 U

61,100 7,000 <5 U 4,730 J <10 U 2,160 J

125,000 134,000 304 4,810 J <20 U 17,000

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

SDAQ3-SW-L-001 10/19/2016

SDAQ3-SW-L-002 10/27/2016

SDAQ3-SW-L-003 10/28/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-006 11/4/2016

SDAQ3-SW-L-008 11/10/2016

SDAQ3-SW-L-013 12/22/2016

SDAQ3-SW-L-016 1/16/2017

SDAQ3-SW-L-017 1/31/2017

SDAQ3-SW-L-019 2/27/2017

SDAQ3-SW-L-020 3/9/2017

SDAQ3-SW-L-004 10/31/2016

SDAQ3-SW-L-007 11/7/2016

SDAQ3-SW-L-009 11/14/2016

SDAQ3-SW-L-010 11/23/2016

SDAQ3-SW-L-011 12/1/2016

SDAQ3-SW-L-012 12/7/2016

SDAQ3-SW-L-018 2/14/2017

SDAQ3-SW-L-021 3/21/2017

Operation

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)

144,000 166,000 371 4,410 J <20 U 16,400

136,000 152,000 337 4,380 J 8.23 J 15,900

96,800 31,000 87.8 4,570 J <50 U 8,530

130,000 151,000 328 4,490 J <20 U 19,600

130,000 149,000 280 5,040 J <20 U 12,700

92,000 59,600 64.8 4,640 J <10 U 4,840 J

140,000 115,000 59.9 4,710 J <10 U 4,050 J

105,000 61,700 <5 U 4,600 J <10 U 2,050 J

98,100 71,600 149 4,140 J <20 U 14,500

<2,500 58 <5 4,260 NC 929

91,200 50,700 26 5,470 NC <10,000

44,906 8,446 NC 4,713 NC 2,003

92,000 31,000 <5 4,140 NC 2,050

144,000 166,000 371 5,040 NC 19,600

119,690 109,090 220 4,579 NC 11,557

47,900 41,800 102 2,460 3.31 19,800

14,200 11,500 15.7 2,650 <20 U 12,100

16,500 14,000 24.4 2,700 <20 U 13,700

39,200 23,300 9.08 2,370 <10 U 8,660

8,110 2,170 9.67 930 J <2 U 11,000

54,700 34,500 21 2,660 <20 U 8,630

33,500 7,460 10.1 2,760 J <10 U 3,840 J

58,300 42,000 27.8 2,950 J <10 U 8,200

77,700 70,000 139 3,170 J <10 U 14,800

53,500 19,900 <5 U 3,100 J <10 U 3,240 J

42,400 3,710 <5 U 3,310 J <10 U 2,520 J

47,000 11,000 <5 U 3,160 J <10 U 2,890 J

45,900 43,000 J 106 2,380 <10 U 17,400

60,100 67,000 146 2,340 J <10 U 17,100

64,500 72,000 162 2,440 J 5.08 J 19,300

70,800 64,300 165 2,680 J <50 U 19,100

78,500 90,000 194 3,030 J <20 U 20,300

72,900 82,800 178 2,840 J <20 U 19,800

63,800 44,500 53.7 3,340 J <10 U 10,000

29,900 20,700 34.2 <10,000 U <20 U 13,000

8,110 2,170 <5 930 NC 2,520
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

Interupted

SDAQ4-SW-L-001 10/19/2016

SDAQ4B-SW-L-001 10/19/2016

SDAQ4-SW-L-002 10/27/2016

SDAQ4-SW-L-003 10/28/2016

SDAQ4-SW-L-005 11/2/2016

SDAQ4-SW-L-006 11/4/2016

SDAQ4-SW-L-008 11/10/2016

SDAQ4-SW-L-013 12/22/2016

SDAQ4-SW-L-017 1/31/2017

SDAQ4-SW-L-019 2/27/2017

SDAQ4-SW-L-020 3/9/2017

SDAQ4-SW-L-004 10/31/2016

SDAQ4-SW-L-007 11/7/2016

SDAQ4-SW-L-009 11/14/2016

SDAQ4-SW-L-010 11/23/2016

SDAQ4-SW-L-011 12/1/2016

SDAQ4-SW-L-012 12/7/2016

SDAQ4-SW-L-018 2/14/2017

SDAQ4-SW-L-021 3/21/2017

Pre-operation

Operation

Interupted

SDAQ5-SW-L-001 10/19/2016

SDAQ5-SW-L-002 10/27/2016

SDAQ5-SW-L-003 10/28/2016

SDAQ5-SW-L-006 11/4/2016

SDAQ5-SW-L-008 11/10/2016

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)

77,700 70,000 139 3,310 NC 14,800

40,465 21,776 32 2,705 NC 8,144

29,900 20,700 34 2,340 NC 10,000

78,500 90,000 194 <10,000 NC 20,300

60,800 60,538 130 2,721 NC 17,000

41,700 30,400 73.8 2,270 2.28 22,000

37,900 13,900 66 2,300 1.79 J 25,200

27,600 16,900 40.3 2,410 <10 U 18,200

27,000 14,900 37.2 2,480 <10 U 17,700

42,400 24,800 46.6 2,400 <10 U 16,600

45,400 27,800 52.7 2,360 <10 U 16,000

36,400 17,900 20 2,260 J <10 U 10,200

52,600 30,600 J 62.5 2,580 <10 U 15,500

46,600 22,900 27.4 2,410 J <10 U 10,000

44,000 13,000 3.72 J 2,640 <10 U 7,280

44,300 17,100 24.5 2,480 <10 U 11,100

40,200 29,800 76.9 2,390 <10 U 19,700

46,800 40,700 96.7 2,220 J <10 U 18,400

50,100 44,400 193 2,210 J <10 U 19,700

55,100 37,800 98.1 2,610 <50 U 19,300

53,000 44,500 110.0 2,500 J <10 U 20,700

55,600 47,600 117 2,450 J <10 U 20,800

47,500 20,200 26.4 2,600 <10 U 10,600

23,300 12,500 30.5 1,840 J <10 U 14,100

39,800 22,150 70 2,285 2.04 23,600

27,000 13,000 3.7 2,260 NC 7,280

52,600 30,600 63 2,640 NC 18,200

40,700 20,656 35 2,447 NC 13,620

23,300 12,500 26 1,840 NC 10,600

55,600 47,600 193 2,610 NC 20,800

46,450 34,688 94 2,353 NC 17,913

14,100 4,700 21.2 1,250 <2 U 14,400

13,400 4,500 21 1,160 <2 U 14,300

13,900 4,820 21.3 1,240 <2 U 14,300

4,970 808 2.44 774 J <2 U 9,770

3,910 228 1.24 758 J <2 U 9,290
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ5-SW-L-013 12/22/2016

SDAQ5-SW-L-017 1/31/2017

SDAQ5-SW-L-019 2/27/2017

SDAQ5-SW-L-020 3/9/2017

SDAQ5-SW-L-004 10/31/2016

SDAQ5-SW-L-007 11/7/2016

SDAQ5-SW-L-009 11/14/2016

SDAQ5-SW-L-010 11/23/2016

SDAQ5-SW-L-011 12/1/2016

SDAQ5-SW-L-012 12/7/2016

SDAQ5-SW-L-018 2/14/2017

SDAQ5-SW-L-021 3/21/2017

Operation

Interupted

SDAQ6-SW-L-001 10/19/2016

SDAQ6-SW-L-002 10/27/2016

SDAQ6-SW-L-003 10/28/2016

SDAQ6-SW-L-006 11/4/2016

SDAQ6-SW-L-005 11/2/2016

SDAQ6-SW-L-008 11/10/2016

SDAQ6-SW-L-013 12/22/2016

SDAQ6-SW-L-017 1/31/2017

SDAQ6-SW-L-019 2/27/2017

SDAQ6-SW-L-020 3/9/2017

SDAQ6-SW-L-004 10/31/2016

SDAQ6-SW-L-007 11/7/2016

SDAQ6-SW-L-009 11/14/2016

SDAQ6-SW-L-010 11/23/2016

SDAQ6-SW-L-011 12/1/2016

SDAQ6-SW-L-012 12/7/2016

SDAQ6-SW-L-014 12/29/2016

SDAQ6-SW-L-018 2/14/2017

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)

12,900 3,640 17.9 1,100 <2 U 13,100

19,100 5,450 28.7 1,390 1.05 J 15,500

24,000 6,360 34.1 1,720 1.66 J 17,200

9,700 1,860 11.4 1,030 <2 U 11,800

7,790 1,950 9.83 959 J <2 U 11,500

3,870 228 1.25 733 J <2 U 9,370

5,180 1,310 3.66 792 J <2 U 9,780

7,930 1,790 8.27 863 J <2 U 10,800

4,160 303 1.39 722 J <2 U 9,990

11,600 3,540 16.5 1,030 <2 U 13,200

4,000 104 0.513 J 807 J <2 U 10,100

11,200 2,070 11.9 1,260 <2 U 12,500

3,910 228 1.2 758 1.05 9,290

24,000 6,360 34 1,720 1.66 17,200

12,735 3,458 17 1,147 1.36 13,158

3,870 104 0.5 722 NC 9,370

11,600 3,540 17 1,260 NC 13,200

6,966 1,412 6.7 896 NC 10,905

5,270 328 2.55 992 J <2 U 12,700

5,450 317 3.62 1,060 <2 U 12,500

5,340 402 4.11 999 J <2 U 12,500

5,440 374 3.55 880 J <2 U 11,400

5,360 494 4.91 953 J <2 U 12,000

5,540 675 3.19 927 J <2 U 11,600

6,110 307 3.43 999 J <2 U 12,600

6,700 734 4.7 1,010 <2 U 12,600

6,770 624 4.15 1,120 <2 U 13,700

6,720 599 4.41 1,060 <2 U 13,100

5,640 514 4.01 1,080 <2 U 13,000

5,100 541 2.83 905 J <2 U 11,700

5,350 437 3.31 893 J <2 U 11,500

5,820 528 3.26 883 J <2 U 11,600

6,040 322 3.68 969 J <2 U 12,400

6,020 338 4.08 990 J <2 U 12,400

6,190 402 3.62 992 J <2 U 12,600

7,440 761 4.52 1,140 <2 U 13,600
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ6-SW-L-021 3/21/2017

Operation

Interupted

SDAQ7-SW-L-001 10/19/2016

SDAQ7-SW-L-002 10/27/2016

SDAQ7-SW-L-003 10/28/2016

SDAQ7-SW-L-005 11/2/2016

SDAQ7-SW-L-006 11/4/2016

SDAQ7-SW-L-008 11/10/2016

SDAQ7-SW-L-019 2/27/2017

SDAQ7-SW-L-020 3/9/2017

SDAQ7-SW-L-004 10/31/2016

SDAQ7-SW-L-007 11/7/2016

SDAQ7-SW-L-009 11/14/2016

SDAQ7-SW-L-010 11/23/2016

SDAQ7-SW-L-011 12/1/2016

SDAQ7-SW-L-012 12/7/2016

SDAQ7-SW-L-018 2/14/2017

SDAQ7-SW-L-021 3/21/2017

Operation

Interupted

SDAQ8-SW-L-001 10/19/2016

SDAQ8-SW-L-002 10/27/2016

SDAQ8-SW-L-003 10/28/2016

SDAQ8-SW-L-005 11/2/2016

SDAQ8-SW-L-006 11/4/2016

SDAQ8-SW-L-008 11/10/2016

SDAQ8-SW-L-004 10/31/2016

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)

5,040 295 2.60 1,040 <2 U 13,900

5,340 307 3.19 880 NC 11,400

6,770 734 4.91 1,120 NC 13,700

5,937 503 4.01 1,001 NC 12,444

5,040 295 2.60 883 NC 11,500

7,440 761 4.52 1,140 NC 13,900

5,849 460 3.55 988 NC 12,522

5,160 184 3.11 936 J <2 U 11,700

5,420 165 4.34 950 J <2 U 11,800

5,410 181 4.54 974 J <2 U 11,700

5,530 256 4.87 930 J <2 U 11,900

5,490 289 3.42 902 J <2 U 11,500

5,560 360 3.39 859 J <2 U 11,100

6,680 342 3.27 1,030 <2 U 12,900

6,740 371 3.44 1,050 <2 U 12,600

5,370 175 3.24 894 J <2 U 10,100

5,470 299 3.53 885 J <2 U 11,300

5,520 299 3.51 905 J <2 U 11,200

6,000 266 3.01 924 J <2 U 11,400

6,060 180 3.04 969 J <2 U 12,300

6,100 201 3.39 980 J <2 U 12,100

7,070 523 3.76 1,090 <2 U 13,200

5,030 178 2.37 982 J <2 U 12,800

5,410 165 3.27 859 NC 11,100

6,740 371 4.87 1,050 NC 12,900

5,833 281 3.90 956 NC 11,929

5,030 175 2.37 885 NC 10,100

7,070 523 3.76 1,090 NC 13,200

5,828 265 3.23 954 NC 11,800

5,200 113 2.09 854 J <2 U 9,780

5,380 120 3.05 873 J <2 U 10,100

5,370 128 5.02 893 J <2 U 10,200

5,520 182 3.18 871 J <2 U 10,500

5,470 87 0.708 J 769 J <2 U 8,260

5,530 194 1.87 805 J <2 U 9,190

5,470 258 3.86 984 J <2 U 11,600
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ8-SW-L-007 11/7/2016

SDAQ8-SW-L-009 11/14/2016

SDAQ8-SW-L-010 11/23/2016

SDAQ8-SW-L-011 12/1/2016

SDAQ8-SW-L-021 3/21/2017

Operation

Interupted

201 201 200.8 201 200.8 201

ug/L ug/L ug/L ug/L ug/L ug/L

Magnesium Manganese Nickel Potassium Selenium Silica (SiO2)

5,360 130 1.46 771 J <2 U 8,800

5,520 184 2.13 875 J <2 U 9,720

6,030 185 1.32 828 J <2 U 9,470

6,270 39 <1 U 831 J <2 U 8,110

5,400 62 <1 U 824 J <2 U 8,600

5,370 87 0.71 769 NC 8,260

5,530 194 5.02 893 NC 10,500

5,454 142 2.77 842 NC 9,650

5,360 39 <1 771 NC 8,110

6,270 258 3.86 984 NC 11,600

5,675 143 2.19 852 NC 9,383
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

<10 U 6,100 J <20 U <30 U 128,000 1,210

<10 U 6,210 J <20 U <30 U 133,000 1,270

<10 U 6,240 J <20 U <30 U 135,000 1,280

<10 U 6,060 J <20 U <30 U 135,000 1,250

<10 U 6,220 J <20 U <30 U 140,000 1,270

<10 U 6,700 J <20 U <30 U 145,000 1,400

<5 U 6,200 <10 U <15 U 154,000 1,380

<5 U 6,220 <10 U <15 U 156,000 1,400

<5 U 6,170 <10 U <15 U 159,000 1,380

<25 U 6,590 <50 U <75 U 148,000 1,410

<10 U 6,760 J <20 U <30 U 175,000 1,440

<10 U 6,410 J <20 U <30 U 171,000 1,400

<5 U 6,960 NA <15 U 145,000 1,350

<5 U 6,820 NA <15 U 142,000 1,320

<5 U 7,040 NA <15 U 144,000 1,360

<5 U 7,130 NA <15 U 144,000 1,370

<5 U 6,810 NA <15 U 140,000 1,340

<5 U 6,540 NA <15 U 146,000 1,390

<5 U 6,890 NA <15 U 143,000 1,420

<5 U 6,780 NA <15 U 139,000 1,370

<10 U 6,340 J NA <30 U 133,000 1,270

NC 6,060 NC NC 128,000 1,210

NC 7,130 NC NC 175,000 1,440

NC 6,533 NC NC 145,476 1,347

<10 U 5,970 J <20 U <30 U 118,000 1,180

<10 U 5,990 J <20 U <30 U 377 1,980

<10 U 4,980 <20 U <30 U 819 2,460

<10 U 5,390 <20 U <30 U 1,520 2,300

<10 U 5,470 <20 U <30 U 356 2,240

<5 U 5,530 <10 U <15 U 25,800 2,520

<5 U 6,860 NA <15 U 5,660 1,860

<5 U 7,020 NA <15 U 2,180 1,760

<5 U 6,700 NA <15 U 1,040 1,780

<5 U 7,410 NA <15 U 1,270 1,970

<5 U 6,460 NA <15 U 10,400 1,760

<10 U 6,180 J <20 U <30 U 122,000 1,310

HardnessSilver Sodium Thallium Vanadium Zinc
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

SDAQ3-SW-L-001 10/19/2016

SDAQ3-SW-L-002 10/27/2016

SDAQ3-SW-L-003 10/28/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-005 11/2/2016

SDAQ3-SW-L-006 11/4/2016

SDAQ3-SW-L-008 11/10/2016

SDAQ3-SW-L-013 12/22/2016

SDAQ3-SW-L-016 1/16/2017

SDAQ3-SW-L-017 1/31/2017

SDAQ3-SW-L-019 2/27/2017

SDAQ3-SW-L-020 3/9/2017

SDAQ3-SW-L-004 10/31/2016

SDAQ3-SW-L-007 11/7/2016

SDAQ3-SW-L-009 11/14/2016

SDAQ3-SW-L-010 11/23/2016

SDAQ3-SW-L-011 12/1/2016

SDAQ3-SW-L-012 12/7/2016

SDAQ3-SW-L-018 2/14/2017

SDAQ3-SW-L-021 3/21/2017

Operation

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

HardnessSilver Sodium Thallium Vanadium Zinc

<10 U 6,040 J <20 U <30 U 154,000 1,450

<5 U 5,720 <10 U <15 U 165,000 1,530

<25 U 6,460 <50 U <75 U 53,500 2,030

<10 U 6,330 J <20 U <30 U 166,000 1,370

<10 U 6,720 J <20 U <30 U 131,000 1,580

<5 U 6,830 NA <15 U 32,700 1,700

<5 U 7,090 NA <15 U 14,500 1,640

<5 U 6,390 NA <15 U 7,450 1,790

<10 U 5,630 J NA <30 U 80,900 1,480

NC 4,980 NC NC 356 1,760

NC 7,410 NC NC 25,800 2,520

NC 6,181 NC NC 4,942 2,063

NC 5,630 NC NC 7,450 1,310

NC 7,090 NC NC 166,000 2,030

NC 6,339 NC NC 92,705 1,588

0.516 J 4,860 <2 U <3 U 45,800 490

<10 U 4,860 <20 U <30 U 8,930 796

<10 U 4,900 <20 U <30 U 15,300 792

<5 U 4,700 <10 U <15 U 2,110 826

<1 U 2,000 <2 U <3 U 4,130 94

<10 U 4,860 <20 U <30 U 14,600 1,010

<5 U 4,790 J <10 U <15 U 8,510 1,170

<5 U 5,890 NA <15 U 7,700 970

<5 U 6,200 NA <15 U 63,300 952

<5 U 6,070 NA <15 U 2,270 1,160

<5 U 6,200 NA <15 U 3,030 1,110

<5 U 5,870 NA <15 U 220 1,130

<5 U 4,700 <10 U <15 U 44,100 589

<5 U 4,630 J <10 U <15 U 69,200 732

<5 U 4,810 J <10 U <15 U 79,800 768

<25 U 5,510 <50 U <75 U 75,400 930

<10 U 5,580 J <20 U <30 U 100,000 883

<10 U 5,600 J <20 U <30 U 92,400 815

<5 U 6,110 NA <15 U 23,100 1,090

<10 U 4,120 J NA <30 U 15,400 452

NC 2,000 NC NC 220 94
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

Interupted

SDAQ4-SW-L-001 10/19/2016

SDAQ4B-SW-L-001 10/19/2016

SDAQ4-SW-L-002 10/27/2016

SDAQ4-SW-L-003 10/28/2016

SDAQ4-SW-L-005 11/2/2016

SDAQ4-SW-L-006 11/4/2016

SDAQ4-SW-L-008 11/10/2016

SDAQ4-SW-L-013 12/22/2016

SDAQ4-SW-L-017 1/31/2017

SDAQ4-SW-L-019 2/27/2017

SDAQ4-SW-L-020 3/9/2017

SDAQ4-SW-L-004 10/31/2016

SDAQ4-SW-L-007 11/7/2016

SDAQ4-SW-L-009 11/14/2016

SDAQ4-SW-L-010 11/23/2016

SDAQ4-SW-L-011 12/1/2016

SDAQ4-SW-L-012 12/7/2016

SDAQ4-SW-L-018 2/14/2017

SDAQ4-SW-L-021 3/21/2017

Pre-operation

Operation

Interupted

SDAQ5-SW-L-001 10/19/2016

SDAQ5-SW-L-002 10/27/2016

SDAQ5-SW-L-003 10/28/2016

SDAQ5-SW-L-006 11/4/2016

SDAQ5-SW-L-008 11/10/2016

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

HardnessSilver Sodium Thallium Vanadium Zinc

NC 6,200 NC NC 63,300 1,170

NC 5,122 NC NC 11,827 910

NC 4,120 NC NC 15,400 452

NC 6,110 NC NC 100,000 1,090

NC 5,133 NC NC 62,425 782

<1 U 5,180 <2 U <3 U 38,000 464

<1 U 5,080 <2 U <3 U 33,600 428

<5 U 5,350 <10 U <15 U 25,700 647

<5 U 5,520 <10 U <15 U 20,900 650

<5 U 5,570 <10 U <15 U 23,900 683

<5 U 5,550 <10 U <15 U 26,400 702

<5 U 5,140 <10 U <15 U 2,370 786

<5 U 6,320 NA <15 U 27,200 735

<5 U 6,300 NA <15 U 8,260 795

<5 U 6,260 NA <15 U 816 782

<5 U 5,950 NA <15 U 8,170 746

<5 U 5,380 <10 U <15 U 34,000 527

<5 U 5,010 <10 U <15 U 45,300 604

<5 U 5,110 <10 U <15 U 53,900 639

<25 U 6,130 <50 U <75 U 44,100 677

<5 U 6,000 <10 U <15 U 56,500 630

<5 U 6,020 <10 U <15 U 59,700 657

<5 U 6,330 NA <15 U 8,390 820

<5 U 3,980 J NA <15 U 12,100 332

NC 5,130 NC NC 35,800 446

NC 5,140 NC NC 816 647

NC 6,320 NC NC 27,200 795

NC 5,773 NC NC 15,968 725

NC 3,980 NC NC 8,390 332

NC 6,330 NC NC 59,700 820

NC 5,495 NC NC 39,249 611

<1 U 2,630 <2 U <3 U 10,700 159

<1 U 2,560 <2 U <3 U 9,910 149

<1 U 2,650 <2 U <3 U 10,300 160

<1 U 1,590 <2 U <3 U 1,300 55

<1 U 1,450 <2 U <3 U 561 42
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ5-SW-L-013 12/22/2016

SDAQ5-SW-L-017 1/31/2017

SDAQ5-SW-L-019 2/27/2017

SDAQ5-SW-L-020 3/9/2017

SDAQ5-SW-L-004 10/31/2016

SDAQ5-SW-L-007 11/7/2016

SDAQ5-SW-L-009 11/14/2016

SDAQ5-SW-L-010 11/23/2016

SDAQ5-SW-L-011 12/1/2016

SDAQ5-SW-L-012 12/7/2016

SDAQ5-SW-L-018 2/14/2017

SDAQ5-SW-L-021 3/21/2017

Operation

Interupted

SDAQ6-SW-L-001 10/19/2016

SDAQ6-SW-L-002 10/27/2016

SDAQ6-SW-L-003 10/28/2016

SDAQ6-SW-L-006 11/4/2016

SDAQ6-SW-L-005 11/2/2016

SDAQ6-SW-L-008 11/10/2016

SDAQ6-SW-L-013 12/22/2016

SDAQ6-SW-L-017 1/31/2017

SDAQ6-SW-L-019 2/27/2017

SDAQ6-SW-L-020 3/9/2017

SDAQ6-SW-L-004 10/31/2016

SDAQ6-SW-L-007 11/7/2016

SDAQ6-SW-L-009 11/14/2016

SDAQ6-SW-L-010 11/23/2016

SDAQ6-SW-L-011 12/1/2016

SDAQ6-SW-L-012 12/7/2016

SDAQ6-SW-L-014 12/29/2016

SDAQ6-SW-L-018 2/14/2017

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

HardnessSilver Sodium Thallium Vanadium Zinc

<1 U 2,680 NA <3 U 8,610 147

<1 U 3,440 NA <3 U 13,700 224

<1 U 4,180 NA <3 U 17,200 288

<1 U 2,390 NA <3 U 5,180 116

<1 U 1,970 <2 U <3 U 4,340 87

<1 U 1,440 <2 U <3 U 560 41

<1 U 1,580 <2 U <3 U 1,740 57

<1 U 2,000 <2 U <3 U 3,980 88

<1 U 1,520 <2 U <3 U 863 49

<1 U 2,360 <2 U <3 U 9,460 144

<1 U 1,750 NA <3 U 378 45

<1 U 2,500 NA <3 U 6,570 136

NC 1,450 NC NC 561 42

NC 4,180 NC NC 17,200 288

NC 2,618 NC NC 8,345 148

NC 1,440 NC NC 378 41

NC 2,500 NC NC 9,460 144

NC 1,890 NC NC 3,486 81

<1 U 2,280 <2 U <3 U 1,200 64

<1 U 2,420 <2 U <3 U 909 67

<1 U 2,340 <2 U <3 U 1,440 65

<1 U 1,980 <2 U <3 U 1,200 64

<1 U 2,230 <2 U <3 U 1,450 66

<1 U 2,110 <2 U <3 U 1,270 66

<1 U 2,540 NA <3 U 1,400 74

<1 U 2,590 NA <3 U 1,960 82

<1 U 2,960 NA <3 U 1,850 88

<1 U 2,730 NA <3 U 1,820 87

<1 U 2,400 <2 U <3 U 1,260 69

<1 U 2,110 <2 U <3 U 1,140 62

<1 U 2,020 <2 U <3 U 1,070 64

<1 U 2,230 <2 U <3 U 1,460 69

<1 U 2,340 <2 U <3 U 1,550 75

<1 U 2,370 <2 U <3 U 1,600 75

<1 U 2,570 NA <3 U 1,450 74

<1 U 2,930 NA <3 U 2,170 93
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ6-SW-L-021 3/21/2017

Operation

Interupted

SDAQ7-SW-L-001 10/19/2016

SDAQ7-SW-L-002 10/27/2016

SDAQ7-SW-L-003 10/28/2016

SDAQ7-SW-L-005 11/2/2016

SDAQ7-SW-L-006 11/4/2016

SDAQ7-SW-L-008 11/10/2016

SDAQ7-SW-L-019 2/27/2017

SDAQ7-SW-L-020 3/9/2017

SDAQ7-SW-L-004 10/31/2016

SDAQ7-SW-L-007 11/7/2016

SDAQ7-SW-L-009 11/14/2016

SDAQ7-SW-L-010 11/23/2016

SDAQ7-SW-L-011 12/1/2016

SDAQ7-SW-L-012 12/7/2016

SDAQ7-SW-L-018 2/14/2017

SDAQ7-SW-L-021 3/21/2017

Operation

Interupted

SDAQ8-SW-L-001 10/19/2016

SDAQ8-SW-L-002 10/27/2016

SDAQ8-SW-L-003 10/28/2016

SDAQ8-SW-L-005 11/2/2016

SDAQ8-SW-L-006 11/4/2016

SDAQ8-SW-L-008 11/10/2016

SDAQ8-SW-L-004 10/31/2016

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

HardnessSilver Sodium Thallium Vanadium Zinc

<1 U 2,590 NA <3 U 1,130 67

NC 1,980 NC NC 909 64

NC 2,960 NC NC 1,960 88

NC 2,433 NC NC 1,478 73

NC 2,020 NC NC 1,070 62

NC 2,930 NC NC 2,170 93

NC 2,396 NC NC 1,426 72

<1 U 2,040 <2 U <3 U 1,060 62

<1 U 2,100 <2 U <3 U 922 65

<1 U 2,100 <2 U <3 U 1,110 65

<1 U 2,060 <2 U <3 U 1,230 66

<1 U 2,030 <2 U <3 U 1,210 66

<1 U 1,900 <2 U <3 U 1,130 67

<1 U 2,760 NA <3 U 1,420 86

<1 U 2,710 NA <3 U 1,450 87

<1 U 1,920 <2 U <3 U 708 65

<1 U 1,980 <2 U <3 U 1,140 65

<1 U 1,990 <2 U <3 U 1,080 66

<1 U 2,220 <2 U <3 U 1,190 70

<1 U 2,300 <2 U <3 U 1,330 76

<1 U 2,330 <2 U <3 U 1,270 74

<1 U 2,840 NA <3 U 1,740 89

<1 U 2,470 NA <3 U 980 65

NC 1,900 NC NC 922 65

NC 2,760 NC NC 1,450 87

NC 2,237 NC NC 1,210 72

NC 1,920 NC NC 708 65

NC 2,840 NC NC 1,740 89

NC 2,256 NC NC 1,180 71

<1 U 1,850 <2 U <3 U 648 62

<1 U 1,910 <2 U <3 U 639 64

<1 U 1,930 <2 U <3 U 778 64

<1 U 1,960 <2 U <3 U 891 66

<1 U 1,700 <2 U <3 U 359 65

<1 U 1,750 <2 U <3 U 607 66

<1 U 2,100 <2 U <3 U 1,070 66
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TABLE 5-2

AQUAFIX FILTERED METAL CONCENTRATIONS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ8-SW-L-007 11/7/2016

SDAQ8-SW-L-009 11/14/2016

SDAQ8-SW-L-010 11/23/2016

SDAQ8-SW-L-011 12/1/2016

SDAQ8-SW-L-021 3/21/2017

Operation

Interupted

200.8 201 200.8 200.8 201 2340B

ug/L ug/L ug/L ug/L ug/L mg/L

HardnessSilver Sodium Thallium Vanadium Zinc

<1 U 1,670 <2 U <3 U 485 64

<1 U 1,810 <2 U <3 U 673 65

<1 U 1,900 <2 U <3 U 673 70

<1 U 1,850 <2 U <3 U 240 73

<1 U 2,180 NA <3 U 315 63

NC 1,700 NC NC 359 64

NC 1,960 NC NC 891 66

NC 1,850 NC NC 655 65

NC 1,670 NC NC 240 63

NC 2,180 NC NC 1,070 73

NC 1,918 NC NC 576 67

Notes:

U = Nondetect at reported concentration

J = Estimated concentration

D = Sample diluted prior to analysis

µg/L = Micrograms per liter

mg/L = Milligrams per liter

NA = Not analyzed

NC = Not calculated

Mean = arithmetic mean of detected concentrations
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date Status

Method 200.7 200.8 200.8 200.8

Unit ug/L ug/L ug/L ug/L

SDAQ1-SW-L-001 10/19/2016 Adit 2,300 <10 U <20 U <100 U

SDAQ1-SW-L-002 10/27/2016 Adit 2,670 <10 U <20 U <100 U

SDAQ1-SW-L-003 10/28/2016 Adit 2,600 <10 U 5.18 J <100 U

SDAQ1-SW-L-004 10/31/2016 Adit 2,680 <10 U <20 U <100 U

SDAQ1-SW-L-005 11/2/2016 Adit 2,780 <10 U <20 U <100 U

SDAQ1-SW-L-006 11/4/2016 Adit 2,770 <10 U <20 U <100 U

SDAQ1-SW-L-007 11/7/2016 Adit 2,610 <5 U 4.09 J <50 U

SDAQ1-SW-L-008 11/10/2016 Adit 2,590 <5 U 2.80 J <50 U

SDAQ1-SW-L-009 11/14/2016 Adit 2,510 <5 U 4.01 J <50 U

SDAQ1-SW-L-010 11/23/2016 Adit 2,400 <25 U <50 U <250 U

SDAQ1-SW-L-011 12/1/2016 Adit 2,400 <10 U <20 U <100 U

SDAQ1-SW-L-012 12/7/2016 Adit 2,170 <10 U <20 U <100 U

SDAQ1-SW-L-013 12/22/2016 Adit 2,120 <5 U 3.22 J <50 U

SDAQ1-SW-L-014 12/29/2016 Adit 2,000 <5 U 3.39 J <50 U

SDAQ1-SW-L-015 1/5/2017 Adit 1,740 <5 U 2.64 J <50 U

SDAQ1-SW-L-016 1/16/2017 Adit 1,770 <5 U 2.67 J <50 U

SDAQ1-SW-L-017 1/31/2017 Adit 1,640 <5 U <10 U <50 U

SDAQ1-SW-L-018 2/14/2017 Adit 1,600 <5 U 4.27 J <50 U

CCSD-AD-L-099 2/27/2017 Adit 1,520 <5 U 3.95 J <50 U

SDAQ1-SW-L-020 3/9/2017 Adit 1,510 <5 U 3.71 J <50 U

CCSD-AD-L-100 3/21/2017 Adit 1,390 <10 U <20 U <100 U

CCSD-AD-L-100 3/21/2017 Adit 1,270 D <10 U <20 U <100 U

Pretreatment Minimum 1,270 NC 2.64 NC

Maximum 2,780 NC <20 NC

Mean 2,138 NC 3.63 NC

SDAQ2-SW-L-001 10/19/2016 Pre-operation 2,340 <10 U <20 U <100 U

SDAQ2-SW-L-002 10/27/2016 Operation 437 J <10 U <20 U <100 U

SDAQ2-SW-L-003 10/28/2016 Operation 92 <5 U <10 U <50 U

SDAQ2-SW-L-005 11/2/2016 Operation 3,060 <10 U <20 U <100 U

SDAQ2-SW-L-006 11/4/2016 Operation 2,660 <10 U <20 U <100 U

SDAQ2-SW-L-008 11/10/2016 Operation 3,920 <5 U 3.1 J <50 U

SDAQ2-SW-L-013 12/22/2016 Operation 2,410 <5 U <10 U <50 U

SDAQ2-SW-L-016 1/16/2017 Operation 1,640 <5 U 5.3 J <50 U

SDAQ2-SW-L-017 1/31/2017 Operation 2,070 <5 U <10 U <50 U

SDAQ2-SW-L-019 2/27/2017 Operation 1,840 <5 U <10 U <50 U

SDAQ2-SW-L-020 3/9/2017 Operation 1,860 <5 U <10 U <50 U

SDAQ2-SW-L-004 10/31/2016 Interupted 2,000 <10 U <20 U <100 U

SDAQ2-SW-L-007 11/7/2016 Interupted 2,450 <5 U 3.6 J <50 U

SDAQ2-SW-L-009 11/14/2016 Interupted 2,330 <5 U 5.5 J <50 U

SDAQ2-SW-L-010 11/23/2016 Interupted 3,300 <25 U <50 U <250 U

SDAQ2-SW-L-011 12/1/2016 Interupted 2,170 <10 U <20 U <100 U

SDAQ2-SW-L-012 12/7/2016 Interupted 639 <10 U <20 U <100 U

Aluminum Antimony Arsenic Barium
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date Status

Method 200.7 200.8 200.8 200.8

Unit ug/L ug/L ug/L ug/L

Aluminum Antimony Arsenic Barium

SDAQ2-SW-L-014 12/29/2016 Interupted 833 <5 U <10 U <50 U

SDAQ2-SW-L-015 1/5/2017 Interupted 5,770 <5 U 4.6 J <50 U

SDAQ2-SW-L-018 2/14/2017 Interupted 2,880 <5 U 5.2 J <50 U

SDAQ2-SW-L-021 3/21/2017 Interupted 1,280 <10 U <20 U <100 U

Operation Minimum 92 NC 3 NC

Maximum 3,920 NC <20 NC

Mean 1,999 NC 4 NC

Interupted Minimum 639 NC 4 NC

Maximum 5,770 NC <50 NC

Mean 2,365 NC 5 NC
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

200.7 200.8 200.7 200.8 200.8 200.8

ug/L ug/L ug/L ug/L ug/L ug/L

<50 U 699 311,000 <20 U 271 10,900

<50 U 755 318,000 <20 U 297 14,400

<50 U 809 309,000 <20 U 298 13,800

<50 U 829 311,000 <20 U 307 14,700

<50 U 879 313,000 <20 U 313 15,000

<50 U 837 316,000 <20 U 311 14,500

<25 U 837 322,000 <10 U 324 13,600

<25 U 861 325,000 <10 U 335 13,700

<25 U 832 326,000 <10 U 326 12,700

<25 U 799 348,000 <50 U 307 11,400

<50 U 867 356,000 <20 U 324 11,300

<50 U 835 342,000 <20 U 298 10,100

<25 U 788 323,000 <10 U 299 9,070

<25 U 802 326,000 <10 U 299 8,730

<25 U 750 317,000 <10 U 288 7,720

<25 U 759 328,000 <10 U 289 7,540

<25 U 765 338,000 <10 U 294 7,200

<25 U 756 336,000 <10 U 291 6,730

<25 U 736 336,000 <10 U 275 6,160

<25 U 782 331,000 <10 U 297 6,760

<50 U 696 313,000 <20 U 256 6,270

<50 U 661 D 309,000 D <20 U 243 D 5,820 D

NC 661 309,000 NC 243 5,820

NC 879 356,000 NC 335 15,000

NC 788 325,182 NC 297 10,368

<50 U 681 300,000 <20 U 250 8,850

<50 U 13 877,000 <20 U 6.1 168

<5 U 4.6 843,000 <10 U 2.7 55

<50 U 728 677,000 <20 U 260 12,700

<50 U 667 620,000 <20 U 244 11,500

<25 U 856 1,020,000 <10 U 322 12,800

<25 U 672 691,000 <10 U 249 7,740

<25 U 582 555,000 <10 U 224 5,390

<25 U 720 737,000 <10 U 276 6,690

<25 U 612 730,000 <10 U 228 5,230

<25 U 661 639,000 <10 U 251 5,960

<50 U 744 347,000 <20 U 271 10,400

<25 U 825 326,000 <10 U 314 12,700

<25 U 860 341,000 <10 U 324 11,300

<25 U 759 741,000 <50 U 289 11,300

<50 U 858 356,000 <20 U 304 10,500

<50 U 699 416,000 <20 U 270 2,490

CadmiumBeryllium Calcium Chromium Cobalt Copper
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

200.7 200.8 200.7 200.8 200.8 200.8

ug/L ug/L ug/L ug/L ug/L ug/L

CadmiumBeryllium Calcium Chromium Cobalt Copper

<25 U 284 529,000 <10 U 103 2,790

<25 U 1,240 434,000 <10 U 460 17,100

<25 U 655 547,000 <10 U 251 6,430

<50 U 477 438,000 <20 U 173 4,600

NC 4.6 555,000 NC 2.7 55

NC 856 1,020,000 NC 322 12,800

NC 552 738,900 NC 206 6,823

NC 284 326,000 NC 103 2,490

NC 1,240 741,000 NC 460 17,100

NC 740 447,500 NC 276 8,961
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

200.7 200.8 200.7 200.7 200.8

ug/L ug/L ug/L ug/L ug/L

44,600 846 129,000 142,000 306

55,600 879 138,000 152,000 336

36,200 855 135,000 151,000 332

35,400 893 136,000 154,000 346

33,300 899 139,000 158,000 347

38,700 899 139,000 156,000 349

35,500 875 139,000 145,000 360

35,100 916 141,000 146,000 371

36,200 913 140,000 144,000 365

39,500 924 145,000 145,000 J 340

40,600 944 144,000 162,000 359

39,000 901 137,000 154,000 332

40,700 943 138,000 138,000 324

38,800 967 138,000 139,000 322

37,800 897 132,000 133,000 309

39,500 929 138,000 136,000 311

41,200 903 135,000 136,000 320

39,600 975 135,000 137,000 312

43,000 915 131,000 136,000 J 295

38,500 977 135,000 132,000 J 319

37,400 914 123,000 128,000 278

30,800 D 806 D 121,000 D 127,000 D 262 D

30,800 806 121,000 127,000 262

55,600 977 145,000 162,000 371

38,955 908 135,818 143,227 327

26,300 904 119,000 132,000 276

4,510 83 2,240 J 2,620 <10 U

125 J 12 2,410 1,290 <5 U

27,800 285 125,000 115,000 282

26,600 245 130,000 106,000 265

35,900 95 150,000 113,000 344

32,800 283 123,000 95,300 252

31,900 1,460 119,000 102,000 223

38,200 653 127,000 122,000 275

36,900 315 121,000 88,000 235

34,800 434 128,000 94,300 255

30,700 609 126,000 140,000 299

29,300 778 136,000 139,000 356

34,500 868 139,000 146,000 360

38,100 62 140,000 95,700 303

34,800 881 138,000 157,000 338

14,300 233 130,000 147,000 281

Iron Lead Magnesium Manganese Nickel
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

200.7 200.8 200.7 200.7 200.8

ug/L ug/L ug/L ug/L ug/L

Iron Lead Magnesium Manganese Nickel

13,000 355 97,200 64,900 87

103,000 2,110 165,000 196,000 510

72,900 1,260 127,000 118,000 263

23,200 558 99,400 92,000 182

125 12 2,240 1,290 <5

38,200 1,460 150,000 122,000 344

26,954 386 102,765 83,951 266

13,000 62 97,200 64,900 87

103,000 2,110 165,000 196,000 510

39,380 771 129,760 129,560 298
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

200.7 200.8 200.7 200.8 200.7

ug/L ug/L ug/L ug/L ug/L

4,650 J 11 J 20,400 <10 U 6,350 J

4,650 J <20 U 20,700 <10 U 6,450 J

4,540 J <20 U 20,500 <10 U 6,230 J

4,470 J 11 J 20,600 <10 U 6,220 J

4,470 J 12 J 20,900 <10 U 6,310 J

4,640 J 11 J 20,600 <10 U 6,300 J

4,820 J 9.2 J 20,500 <5 U 6,260

4,840 J 8.0 J 20,800 <5 U 6,450

4,650 J 9.5 J 20,700 <5 U 6,520

4,830 J <50 U 20,700 <25 U 6,710

5,120 J <20 U 21,000 <10 U 7,020 J

4,670 J <20 U 19,900 <10 U 6,590 J

4,940 J 9.4 J 20,600 <5 U 7,210

4,830 J 8.2 J 20,700 <5 U 7,120

4,680 J 8.5 J 19,900 <5 U 6,960

4,880 J 10 J 20,300 <5 U 7,320

4,850 J 7.2 J 20,700 <5 U 7,130

5,070 11 20,800 <5 U 7,370

5,160 11 20,900 <5 U 7,050

4,930 J 11 20,500 <5 U 7,040

4,740 J <20 U 20,300 <10 U 6,640 J

4,580 JD <20 U 19,800 D <10 U 6,340 JD

4,470 7 19,800 NC 6,220

5,160 <50 21,000 NC 7,370

4,773 10 20,536 NC 6,709

4,460 J <20 U 21,200 <10 U 6,050 J

4,740 J <20 U <10000 U <10 U 6,050 J

4,540 <10 U 2,420 <5 U 5,970

4,190 J 10 J 21,000 <10 U 6,280 J

4,150 J <20 U 18,900 <10 U 6,270 J

3,940 J 9.4 J 26,000 <5 U 6,350

4,270 J 7.5 J 20,300 <5 U 7,060

5,080 7.3 J 16,900 13 7,280

4,450 J 7.2 J 22,200 <5 U 7,140

4,630 J 9.5 J 19,900 <5 U 7,500

4,730 J 7.6 J 20,100 <5 U 6,990

4,460 J <20 U 18,900 <10 U 6,220 J

4,630 J 9.2 J 19,900 <5 U 6,250

4,820 J 10 J 21,800 <5 U 6,490

3,850 J <50 U 23,600 <25 U 6,670

4,890 J <20 U 20,500 <10 U 6,690 J

4,560 J <20 U 13,700 <10 U 6,570 J

Silica (SiO2)Potassium Selenium Silver Sodium
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

200.7 200.8 200.7 200.8 200.7

ug/L ug/L ug/L ug/L ug/L

Silica (SiO2)Potassium Selenium Silver Sodium

4,930 J <10 U 7,730 <5 U 7,220

5,010 14 41,000 4.3 J 7,350

5,160 8.2 J 23,900 3.3 J 7,230

4,090 J <20 U 16,300 <10 U 5,910 J

3,940 7.2 2,420 <5 5,970

5,080 <20 26,000 13 7,500

4,472 8.4 18,636 13 6,689

3,850 8.2 7,730 3.3 5,910

5,160 <50 41,000 <25 7,350

4,640 10 20,733 3.8 6,660
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

200.8 200.8 200.7 EPA 160.1 EPA 160.2

ug/L ug/L ug/L mg/L mg/L

<20 U <30 U 144,000 2,820 42

<20 U <30 U 152,000 2,980 36

26 <30 U 152,000 3,040 42

18 J <30 U 155,000 3,080 42

<20 U <30 U 159,000 3,000 24

<20 U <30 U 157,000 3,120 18

<10 U <15 U 152,000 3,110 J 34 J

13 <15 U 152,000 3,120 J 30 J

<10 U <15 U 152,000 3,110 34

<50 U <75 U 153,000 3,140 38

24 <30 U 178,000 3,130 36

12 J <30 U 168,000 3,120 16

-- <15 U 144,000 3,070 39

-- <15 U 146,000 3,090 38

-- <15 U 140,000 3,070 39

-- <15 U 143,000 3,050 28

-- <15 U 148,000 3,080 32

-- <15 U 146,000 3,090 43

-- <15 U 146,000 -- --

-- <15 U 138,000 3,040 34

-- <30 U 132,000 -- --

-- <30 U 133,000 D -- --

12 NC 132,000 2,820 16

<50 NC 178,000 3,140 43

19 NC 149,545 3,066 34

<20 U <30 U 134,000 2,750 <10 U

<20 U <30 U 3,000 3,050 62

<10 U <15 U 1,240 2,800 18

<20 U <30 U 137,000 2,840 662

<20 U <30 U 127,000 2,890 606

<10 U <15 U 153,000 3,150 J 1,520 J

-- <15 U 122,000 2,750 844

-- <15 U 107,000 2,850 407

-- <15 U 137,000 1,430 952

-- <15 U 120,000 2,640 768

-- <15 U 119,000 2,640 850

<20 U <30 U 138,000 2,990 <10 U

<10 U <15 U 143,000 2,980 J 50 J

<10 U <15 U 153,000 3,050 46

<50 U <75 U 153,000 2,930 822

<20 U <30 U 175,000 3,130 10

<20 U <30 U 132,000 3,000 10

Total Suspended SolidsThallium Vanadium Zinc
Total Dissolved 

Solids
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

200.8 200.8 200.7 EPA 160.1 EPA 160.2

ug/L ug/L ug/L mg/L mg/L

Total Suspended SolidsThallium Vanadium Zinc
Total Dissolved 

Solids

-- <15 U 46,600 2,890 47

-- <15 U 220,000 2,880 984

-- <15 U 128,000 2,780 568

-- <30 U 87,900 2,240 B 234

NC NC 1,240 1,430 18

NC NC 153,000 3,150 1,520

NC NC 102,624 2,704 669

NC NC 46,600 2,240 <10

NC NC 220,000 3,130 984

NC NC 137,650 2,887 308
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016

SDAQ1-SW-L-002 10/27/2016

SDAQ1-SW-L-003 10/28/2016

SDAQ1-SW-L-004 10/31/2016

SDAQ1-SW-L-005 11/2/2016

SDAQ1-SW-L-006 11/4/2016

SDAQ1-SW-L-007 11/7/2016

SDAQ1-SW-L-008 11/10/2016

SDAQ1-SW-L-009 11/14/2016

SDAQ1-SW-L-010 11/23/2016

SDAQ1-SW-L-011 12/1/2016

SDAQ1-SW-L-012 12/7/2016

SDAQ1-SW-L-013 12/22/2016

SDAQ1-SW-L-014 12/29/2016

SDAQ1-SW-L-015 1/5/2017

SDAQ1-SW-L-016 1/16/2017

SDAQ1-SW-L-017 1/31/2017

SDAQ1-SW-L-018 2/14/2017

CCSD-AD-L-099 2/27/2017

SDAQ1-SW-L-020 3/9/2017

CCSD-AD-L-100 3/21/2017

CCSD-AD-L-100 3/21/2017

Pretreatment

SDAQ2-SW-L-001 10/19/2016

SDAQ2-SW-L-002 10/27/2016

SDAQ2-SW-L-003 10/28/2016

SDAQ2-SW-L-005 11/2/2016

SDAQ2-SW-L-006 11/4/2016

SDAQ2-SW-L-008 11/10/2016

SDAQ2-SW-L-013 12/22/2016

SDAQ2-SW-L-016 1/16/2017

SDAQ2-SW-L-017 1/31/2017

SDAQ2-SW-L-019 2/27/2017

SDAQ2-SW-L-020 3/9/2017

SDAQ2-SW-L-004 10/31/2016

SDAQ2-SW-L-007 11/7/2016

SDAQ2-SW-L-009 11/14/2016

SDAQ2-SW-L-010 11/23/2016

SDAQ2-SW-L-011 12/1/2016

SDAQ2-SW-L-012 12/7/2016

Sulfate as SO4

EPA 300.0 EPA 300.0 2340B

mg/L mg/L mg/L

<16 U 1,810 --

<16 U 1,930 --

<16 U 1,960 --

<16 U 1,940 --

<16 U 2,030 --

<16 U 2,010 --

<8 U 2,040 --

<8 U 2,050 --

<8 U 2,080 --

<8 U 2,000 --

<8 U 2,100 --

<8 U 2,020 --

<8 U 1,980 --

<8 U 2,060 --

<8 U 2,050 --

<8 U 2,050 --

<20 U 2,040 --

<20 U 2,110 --

<20 U 2,040 --

<20 U 2,110 --

<20 U 1,810 --

-- -- 1,270 D

NC 1,810 --

NC 2,110 --

NC 2,010 --

<8 U 1,820 --

<16 U 1,800 --

<16 U 1,760 --

<16 U 1,890 --

<16 U 1,910 --

<8 U 1,830 --

<8 U 1,890 --

<8 U 1,980 --

<20 U 1,880 --

<20 U 1,820 --

<20 U 1,790 --

<16 U 1,900 --

<8 U 2,010 --

<8 U 1,990 --

<8 U 1,930 --

<8 U 2,010 --

<8 U 2,010 --

Chloride Hardness
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TABLE 5-3

AQUAFIX UNFILTERED METALS

Sample Date

Method

Unit

SDAQ1-SW-L-001 10/19/2016SDAQ2-SW-L-014 12/29/2016

SDAQ2-SW-L-015 1/5/2017

SDAQ2-SW-L-018 2/14/2017

SDAQ2-SW-L-021 3/21/2017

Operation

Interupted

Sulfate as SO4

EPA 300.0 EPA 300.0 2340B

mg/L mg/L mg/L

Chloride Hardness

<8 U 1,980 --

<8 U 2,050 --

<20 U 2,050 --

<20 U 1,550 --

NC 1,760 --

NC 1,980 --

NC 1,855 --

NC 1,550 --

NC 2,050 --

NC 1,948 --

Notes:

U = Nondetect at reported concentration

J = Estimated concentration

D = Sample diluted prior to analysis

µg/L = Micrograms per liter

mg/L = Milligrams per liter

Mean = Arithetic mean of detected concentrations
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Analyte Location Status Minimum Maximum Mean Minimum Maximum Mean

ug/L ug/L ug/L ug/L ug/L ug/L

Aluminum SDAQ1 Pretreatment 1,270 2,960 2,213 1,270 2,780 2,138

SDAQ2 Operational 21 662 202 92 3,920 1,999

SDAQ2 Interrupted 146 2,060 696 639 5,770 2,365

Cadmium SDAQ1 Pretreatment 661 886 785 661 879 788

SDAQ2 Operational <2 112 35 5 856 552

SDAQ2 Interrupted 92 935 536 284 1,240 740

Cobalt SDAQ1 Pretreatment 243 338 295 243 335 297

SDAQ2 Operational 1.39 36 10 2.68 322 206

SDAQ2 Interrupted 21 341 194 103 460 276

Copper SDAQ1 Pretreatment 5,820 14,900 10,494 5,820 15,000 10,368

SDAQ2 Operational 12 1,810 297 55 12,800 6,823

SDAQ2 Interrupted 20 10,000 3,263 2,490 17,100 8,961

Iron SDAQ1 Pretreatment 26,400 36,500 32,152 30,800 55,600 38,955

SDAQ2 Operational 204 4,390 1,629 125 38,200 26,954

SDAQ2 Interrupted <1,250 30,100 10,306 13,000 103,000 39,380

Lead SDAQ1 Pretreatment 765 950 849 806 977 908

SDAQ2 Operational 1.13 48 15 12 1,460 386

SDAQ2 Interrupted 0.52 804 158 62 2,110 771

Manganese SDAQ1 Pretreatment 127,000 159,000 140,905 127,000 162,000 143,227

SDAQ2 Operational 58 50,700 8,446 1,290 122,000 83,951

SDAQ2 Interrupted 31,000 166,000 109,090 64,900 196,000 129,560

Nickel SDAQ1 Pretreatment 262 374 323 262 371 327

SDAQ2 Operational <5 26 NC <5 344 266

SDAQ2 Interrupted <5 371 220 87 510 298

Zinc SDAQ1 Pretreatment 128,000 175,000 145,476 132,000 178,000 149,545

SDAQ2 Operational 356 25,800 4,942 1,240 153,000 102,624

SDAQ2 Interrupted 7,450 166,000 92,705 46,600 220,000 137,650

TDS SDAQ1 Pretreatment NA NA NA 2,820 3,140 3,066

SDAQ2 Operational NA NA NA 1,430 3,150 2,704

SDAQ2 Interrupted NA NA NA 2,240 3,130 2,887

TSS SDAQ1 Pretreatment NA NA NA 16 43 34

SDAQ2 Operational NA NA NA 18 1,520 669

SDAQ2 Interrupted NA NA NA <10 984 308

Notes: NA = Not Applicable

NC = Not calculated

TDS = Total Dissolved Solids

TSS = Total Suspended Solids

ug/L = Micrograms per liter

Dissolved Metals Total Metals

TABLE 5-4

METAL CONCENTRATIONS SUMMARY



Date Aluminum Cadmium Cobalt Copper Iron Lead Manganese Nickel Zinc

10/27/2016 81.1% 99.8% 99.5% 99.9% 95.4% 98.3% 100.0% 97.0% 99.7%

10/28/2016 99.2% 99.7% 99.3% 99.8% 99.2% 99.2% 99.2% 97.0% 99.4%

11/2/2016 97.3% 98.4% 98.6% 99.5% 98.2% 99.5% 97.4% 97.1% 98.9%

11/4/2016 97.9% 99.3% 99.5% 99.8% 99.3% 99.9% 97.9% 97.1% 99.8%

11/10/2016
a

73.9% 87.4% 89.3% 87.1% 86.5% 94.6% 91.2% 93.0% 83.5%

12/22/2016
a

88.3% 96.2% 96.3% 96.3% 95.9% 97.7% 97.2% 98.4% 96.1%

1/16/2017
b

90.9% 89.3% 95.4% 98.7% 96.5% 98.5% 62.4% 98.4% 98.5%

1/31/2017 90.4% 99.2% 98.9% 99.2% 96.4% 99.4% 99.3% 98.3% 99.3%

2/27/2017 NA 99.1% 98.7% 99.0% 96.1% 99.3% 99.4% 98.3% 99.1%

3/9/2017 82.3% 92.5% 92.9% 92.5% 91.6% 96.2% 94.5% 98.4% 92.5%

Minimum 73.9% 87.4% 89.3% 87.1% 86.5% 94.6% 62.4% 93.0% 83.5%

Maximum 99.2% 99.8% 99.5% 99.9% 99.3% 99.9% 100.0% 98.4% 99.8%

Mean 89.1% 96.1% 96.8% 97.2% 95.5% 98.3% 93.9% 97.3% 96.7%

Note: NA = Data not available
a
 = The lime had bridged in the hopper.

b
 = The hopper was empty

TABLE 5-5

REMOVAL PERCENTAGES



 

 

 

 

 

 

APPENDIX A 

FIELD NOTES 

  





















































































































































































 

 

 

 

 

 

APPENDIX B 

FIELD PARAMETER PLOTS  
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APPENDIX C 

LABORATORY DATA 
(on attached CD)  



 

 

 

 

 

 

APPENDIX D 

METALS DATA PLOTS 
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