Field Pilot Test Report
Paraiso Hot Springs
Potable Water Treatment Plant

Fluoride Reduction
AD74 Adsorption

Pilot Conducted: March 13™ — 26th, 2012

Prepared for:
Culligan of Salinas/Thompson Holdings, LLC

Prepared by:

AdEdge Water Technologies, LLC
5152 Belle Wood Court

Buford, Georgia 30518
678-835-0052 678-835-0057 fax
www.adedgetechnologies.com

April 30, 2012



Table of Contents

Section Page
L Introduction 1
I1. Objectives 1
[II.  Treatment Approach 1
IV.  Pilot Scale 1
V. Well Water Quality 2
VI.  Pilot Setup 3
VII.  Test Conditions 3
VIII. Pilot Results 4
IX.  Conclusions and Recommendations 7

X. Attachments (Figures, Exhibits)

Exhibit 1 P&ID Drawing

Exhibit 2 Sampling and Analysis Matrix
Exhibit 3 Service Run Data

Exhibit 4 Laboratory with Field Results Table
Exhibit 5 Laboratory Analytical Report
Exhibit 6 Acid calculation for pH

Exhibit 7 Caustic calculation for pH

Exhibit 8 Well #2 Full Scale Operating Costs
Exhibit 9 Product Specifications & Instructions

W
T e o

AdEdge Water Technologies, L1.C Paraiso Pilot Report Page 1



Introduction

AdEdge Water Technologies, LL.C (AdEdge) was selected in conjunction with Culligan of Salinas to
provide a pilot demonstration for the Paraiso Springs Resort Project. The pilot demonstration is
based on a proposed fluoride treatment process utilizing an activate alumina (AD74) adsorption
media. Activate Alumina is considered by the USEPA a Best Available Technology (BAT) for
fluoride reduction. Field work commenced on March 13, 2012 and concluded on March 25, 2012.
The intention is to use information gathered in the pilot demonstration as not only proof of concept
but also for implementing a full scale potable water treatment system at the site. This report defines
the pilot operations, monitoring, sampling, laboratory analysis, quality assurance and calibration data
for the AD74 pilot from AdEdge.

I.  Objectives

A full scale treatment plant will be representatively scaled based on a demonstration of the following
performance objectives:

1. Determine fluoride removal efficiencies of the system with the goals of attaining the State of
California primary drinking water MCL of 2.0 mg/L for fluoride
2. Determine a consistent service throughput between regeneration

e

Determine waste water volumes and characteristics
4. Utilize information to refine full scale operational costs for chemicals

II.  Treatment Approach

The approach for reducing the targeted contaminant; fluoride, utilizes a dual stage down flow
adsorption process. The total water flow enters the first adsorption bed and then enters the second
vessel in a series or lead lag design. The fluoride adsorption process is preceded with an injection of
hydrochloric acid to create an optimized pH for addressing fluoride with AD74. Following fluoride
adsorption the pH is raised for distribution.

AD74 has a finite capacity for fluoride dependent on pH, with an optimal range of 5.5 to 6.5. As
adsorption sites on the media are filled, lower efficiencies are achieved until an exhaustion point is
reached. Prior to exhaustion a regeneration process breaks the bond between the contaminants and
the adsorbent media. The regeneration process restores the media capacity for adsorbing
contaminants.

S —————x
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Pilot Scale

The pilot design is based on a full scale proposed treatment solution prepared on October 11, 2011 in
response to a request for proposal by Culligan of Salinas. The scale of the pilot is based on a single
vessel due to the fact that both vessels in the lead lag design are identical. The pilot operation and
results provide critical information for final design of the proposed treatment solution. Table 1
summarizes the comparison of the proposed full scale parameters to the pilot design.

Table 1 System Design Full Scale Pilot

Pilot Scale ,
Target design flow (gpm) 35 2.30
Vessel diameter (Inches) 36 10
Number of vessels 2 2
Total square feet (system) Single Vessel 7.07 0.55
Hydraulic Loading Rate (gpm/ft*) 4.3 4.3
Bed Volume (Gallons) Single Vessel 150 11.22
Empty Bed Contact Time, EBCT (Minutes) 4,27 4.68
Media Bed Depth / Vessel (Inch) 34 32

III. Well Water Quality

The anticipated full scale operation of an adsorption plant and reflective pilot study consider site
specific operational requirements and groundwater water characteristics. Table 2 presents the
priority pre-pilot baseline water quality data provided in the RFP and raw water characteristics
observed for the pilot study..

The full scale plant will operate with Well #1 and / or Well #2 in operation. The pilot study
evaluated the difference in the well water qualities and determined to provide a study of well #2
being the worst case scenario,

Table 2 Raw Water Characteristics
Paraiso Springs Resort, California

Parameter Well #1 Well #1 Pilot Well #2 Well #2 Pilot
Lab Data Data (mg/L) l.ab Data Data (mg/L)
(mg/L) {mg/L.) 3/30/12
12/11/07 12/11/07

Fluoride 2.80 No Data 9.10 8.7

pH 8.10 No Data 8.90 9.2

Iron (Fe) 0.036 No Data <0.050 0.026

Total Sulfide No Data No Data No Data 2.4

Manganese {Mn) <(.01 No Data <0.010 <0.02

Arsenic (As) <(.002 No Data <0.002 <(.0003

Phosphate (PO4) No Data No Data No Data 0.34

W
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Silica (St02) No Data No Data No Data 28
Chloride (Cl) 52 No Data 48 51
Sulfate (SO4) 400 No Data 480 510
Calcium (Ca) 24 No Data 23 22
Hardness (CaCO3) 130 No Data 110 55
Total Alkalinity (CaCO3) 220 No Data 39 40
Bicarbonate 220 No Data 22 26
Total Organic Carbon No Data No Data No Data <1.0
Turbidity - NTU 0.31 No Data 0.10 0.42
Total Suspended Solids Na Data No Data No Data <1.2
Total Dissolved Solids 890 Na Data 850 900
Temperature F° No Data No Data No Data 85

IV. Pilot Setup

The AD74 pilot unit was set up and commissioned on March 13, 2012. Attached is the Process &
Instrumentation Diagram for the pilot system indicating the planned treatment process (Exhibit 1).
A connection was made to the existing water system at the well head.

The well water designated for the pilot study was injected with hydrochloric acid in a 1-inch hose
supply line 5 feet prior to a 10-inch pressure vessel with AD74 media. Following the first (lead)
vessel water entered the second (lag) 10-inch pressure vessel with AD74 media. Following the
adsorption process sodium hydroxide was injected in the treated water line prior to discharge.

Test Conditions

A target flow rate of 2.30 gpm equates to a 4.3 gpm / ft* filter loading rate. The target flow rate is
demonstrated on well #2 with consecutive service runs at the same velocity, The fluoride levels
were monitored following the lead vessel to determine regeneration frequency. When fluoride
reached 1.5 mg/L the lead vessel (A) was taken offline and the lag vessel (B) was rotated to the lead
position. With the rotation from the lag position to the lead position vessel (B) possesses capacity to
reduce the influent fluoride to acceptable levels while vessel (A) regenerates. The vessel rotation is
repeated when vessel (B) now in the lead position reaches a breakthrough of 1.5 mg/L.

Flow through the pilot is controlled by a series of gate valves and ball valves manually adjusted to
restrict water flow through the treatment system. The raw water supply is injected with hydrochloric
acid to achieve a pH range between 5.5 and 6.5 during service. Following the setup and
optimization over the course of 2 days, the pilot study was conducted for 24 hours a day for four
consecutive service runs. The pilot study was paused for the weekend on Friday, March 16 and was
initiated again on Monday, March 19.

Laboratory samples were obtained throughout the service run to monitor fluoride between the lead
and the lag vessel at Sample Valve (SV 102) per the Sampling Matrix (see Exhibit 2) and preserved
on ice during the study period. Off-site analyses were contracted to a state certified laboratory;
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Century Environmental Services. Off-site analysis were logged, labeled, packaged, and delivered
under a chain of custody in pre-determined lab sample bottles,

Field test results were obtained daily per the Sampling Matrix (see Exhibit 2). The following table
(Table 3) indicates the field instrumentation utilized for analyzing field samples.

Table3 Field Instruments

Hach, DR890, | Hach, Model Great Plains PGT, PRG- Taylor 9840N

portable 17-N Industrial, 100-S, pressure | — Instrument

spectro- TMO75, tflow gauge

photometer element

Fluoride pH Flow Rate Pressure Temperature
Total Gallons

Sample locations are designated on the Process and Instrumentation Diagram (P&ID) (Exhibit 1)
which identify the location of obtained samples. Also, an Operation Log was kept fo record time,
instantaneous and total flow, pressure readings, pH, temperature, as well as field results for fluoride
as summarized in (Exhibit 4)., A battery powered GPI 3/4-inch turbine flow meter and gallon
totalizing meter was used on the system influent to determine the amount of water processed.

V. Pilot Results

The study period lasted for four service runs as determined by fluoride breakthrough at the lead
vessel. A summary of pilot results follow:

A. Fluoride Removal Efficiency

Lead Vessel:
Influent fluoride levels at sample valve (SV-101) averaged 8.85 mg/L, ranging from 8.8 ~ 8.9
mg/l.

Efftuent fluoride levels at sample valve (SV-102) averaged 0.58 mg/L, ranging from the
minimum detection fimit of 0.10 — 1.50 mg/L.

Lag Vessel:
Effluent fluoride levels at sample valve (SV-103) averaged 0.74 mg/L, ranging from the

minimum detection limit of 0.10 — 1.3 mg/L. * Data point indicated 3.7 mg/L of fluoride at
SV-103 on March 15" at 6:50 pm is excluded from calculation. Explanation of exclusion is
provided with V1 Pilot Results, section E. Regeneration.

A comparison of lab and field fluoride results taken at the same time and location are
provided for comparison in Table 4.

5000000000
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Table 4 Field and Lab Fluoride Result Comparison

Sample Location Date / Time Field Result Laboratory Result
Fluoride mg/L. Fluoride mg/L
SV-101 3/14/12 12:25 9.6 8.8
SV-101 3/19/12 17:50 9.0 8.9
SV-102 3/14/12 12:24 0.6 0.1
SV-102 3/14/12 22:00 1.6 1.4
SV-102 3/16/12 10:00 1.3 1.4
SV-102 3/27/12 12:02 1.7 1.5
SV-103 3/14/12 12:45 0.0 <0.1
SV-103 3/19/12 18:20 1.4 1.3
SV-103 3/22/12 15:00 I.1 0.6

B. pH Adjustment

Raw water pH from the well measured at sample valve (§V-100} averaged 9.0, ranging from
8.9 - 9.1 units.

Influent pH adjustment at sample valve (SV-101) occurred with an average of 5.6, ranging
from 5.3 - 6.0 units. See (Exhibit 6) hydrochloric acid usage calculation for the pilot study.

Effluent pH adjustment at sampie valve (SV-104) occurred with an average of 6.8, ranging
from 6.5 — 7.0 units. See (Exhibit 7) sodium hydroxide usage calculation for the pilot study.

C. Service Operation — Run Length

Service run (#1) produced a run length of 4,311 gallons or 384 bed volumes of vessel (A) in
the lead position. The end point for the service run was determined by the effluent fluoride
levels between the lead and the lag vessel reaching 1.4 mg/L.

Service run (#1) continued to operate to 6,397 gallons with a lead vessel (A) fluoride
breakthrough of 6.6 mg/L at SV-102. Despite the breakthrough of the lead vessel (A) the
lag vessel (B) treated fluoride below treatment goal. Results from vessel (B) following
vessel rotation provide fluoride results below < 0.10 mg/L, indicating the (B) vessel had
remaining capacity to reduce fluoride below detection limits.

Service run (#2) produced a run length of 2,507 gallons or 223 bed volumes of vessel (B) in
the lead position. The end point for the service run was determined by the effluent fluoride
levels between the lead and lag vessel reaching 1.4 mg/L as verified by lab results.
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Service run (#2) continued to operate to 3,407 gallons with a lead vessel (B) fluoride
breakthrough of 2.1 mg/L at SV-102. Despite the breakthrough of the lead vessel (B) the lag
vessel (A) treated fluoride below treatment goal. Results from vessel (A) following vessel
rotation provide fluoride results at 0.17 mg/L, indicating the (A) vessel had remaining
capacity to reduce fluoride below 0.17 mg/L.

Service run (#3) produced a run length of 3,258 gallons or 290 bed volumes of vessel (A) in
the lead position. The end point of the service run was determined by the effluent fluoride
levels between the lead and lag vessel reaching 1.40 mg/L as indicated by field results.

Service run (#3) continued to operate to 4,148 gallons with a lead vessel (A) fluoride
breakthrough at 2.2 mg/L.

Service run (#4) produced a run length of 2,636 gallons or 235 bed volumes of vessel (B) in
the lead position. The end point for the service run was determined by the effluent fluoride
levels between the lead and lag vessel reaching 1.5 mg/L as verified by lab results.

D. Pressure Differential

The differential pressurc across the treatment process including the lead and lag vessels
averaged 2 psi, ranging from 1 — 2 psi. No correlation exists between the service run time
and differential pressure.

E. Regeneration

A regeneration cycle begins with the rotation of the lag vessel to the lead position to supply
treated water to the vessel in regeneration. Following the rotation of vessels the following
regeneration process was followed during the pilot.

e Backwash for 10 minutes at 9 gallons per minute (gpm) / square foot (f?) in an up flow
direction.

s Regeneration with 1% sodium hydroxide solution at 1.2 gpm / ft* in a down flow
direction. Until pH consistently reaches 11 pH for a duration of 35 minutes.

¢ Rinse for 5 minutes at 9 gpm / ft in a down flow direction.

e Neutralization with hydrochloric acid at 1.2 gpm / ft* in a down flow direction. Until
fluoride effluent is less than 2.0 mg/L while ensuring pH is not lowered to less than 5.5.

The regeneration volumes and water quality are presented in table 4.

M
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Table 4 Regeneration Waste Discharge

Regeneration Event Waste Volume Fluoride Aluminum
(Gallons mg/L mg/L

Prior to Service #1 175 N/A N/A

3/13/2012

Prior to Service #2 150% 250 56

3/15/2012

Prior to Service #3 317 110 99

3/19/2012

Prior to Service #4 371 140 28

3/21/2012

* Regeneration event on 3/15/2012 produced 150 gallons of discharge waste. Fluoride
results following regeneration indicate the vessel was brought online prior to complete
neutralization. Data point indicating 3.7 mg/L of fluoride at SV-103 on March 15th at 6:50
pm is excluded from fluoride breakthrough calculations, because the high fluoride was a
result of the regeneration procedure. Following regeneration and neutralization the lag vessel
is intended to be brought online at the point that fluoride and pH and are within operating
range for the system.

Backwash prior to service run #2 contained 141,750 mg of Fluoride, 31,752 mg of
Aluminum. Backwash prior to service run #3 contained 131,780 mg of Fluoride, 118,602 mg
of Aluminum. Backwash prior to service run #4 contained 196,280 mg of Fluoride, 39,256
mg of Aluminum.

For the purposes of the pilot, liquid discharge during regeneration was collected in multiple
polyethylene tanks for offsite disposal.

VI. Conclusions and Recommendations for Full Scale

1. The adsorption pilot achieved the primary objective of reducing fluoride to less than
California state primary drinking water MCL of 2.0 mg/L. for multiple service runs.

2. The operation of a lead-lag redundant design is critical to provide a tolerance for overrunning
the fluoride breakthrough point across the lead filter. Operation of the full-scale will be
aimed at regenerating when 1.5 mg/L of fluoride observed following the lead vessel (SV-
102). This aimed regeneration point and reserve capacity in the lag vessel provides a
safeguard in operation.

In cases where there are overruns of the lead vessel, as demonstrated in the pilot with 6.6
mg/L of fluoride, the lag vessel still has capacity for providing well below the 2.0 mg/L
treatment requirement. Specifically related to fluoride breakthrough, at no time did fluoride
levels exceed 2.0 mg/L across both treatment vessels despite service throughput overruns of
the lead vessel.
e ——————————— oo |
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3. The shortest run of the lead vessel with substantiated lab results near 1.5 mg/L occurred
during run #2 at 2,507 gallons. For full-scale design considerations the 2,507 is a
conservative estimate in ensuring the lead vessel comes off-line for regeneration.

The most accepted measurement for scaling service throughput of an adsorption treatment
process is a bed volume. A bed volume is the volume of media; in this case we are
evaluating the bed volume of one pilot vessel with 11.22 gallons of media. The service
throughput of 2,507 divided by a single bed volume (11.22) equates to 223 bed volumes per
service cycle.

When comparing 223 bed volumes to a vessel containing 150 gallons of media as proposed
in full scale, multiply 223 (service bed volumes) by 150 (media volume) resulting in 33,450
gallons for a service throughput of the lead vessel.

The full-scale system is recommended to operate with a routine regeneration every 33,450
gallons, which will allow for consistent fluoride loading of the lead and lag vessels.

In determining a consistent run length between regeneration of the lead vessel, service run
#1, #2 and #4 arc the primary considerations, given that no laboratory data was gathered to
substantiate field results for service run #3 beyond a result indicating fluoride of 0.25 mg/L.,
2,094 gallons at sample valve 102. However secondary consideration may be given to
service run #3 based on field and laboratory results tracking very close together throughout
the study. Field result of 1.4 mg/L, 3,258 gallons at SV-102 does indicate service run #3
provided treatment within operational guidelines beyond the 2,094 gallons.

4. Regenerate volumes averaged 344 gallons for the last two regeneration processes. When
compared to the service run time of 2,507 gallons, waste generation is approximately 14%.
For every 1000 gallons of treated water 140 gallons of waste generation will be created.

Discharged regenerate show high levels of fluoride and aluminum. While the fluoride
quantity does fluctuate due to operational loading of fluoride to the media, concentrations are
loosely related to the volume of water discharged, indicating a fixed quantity of fluoride is
released from the media during the regeneration process. The fluoride is then diluted or
concentrated based on the rinse and neutralization volume,

Aluminum levels appear to fluctuate from one regeneration process to the next, a
regeneration in which neutralization takes place at pH levels below 5.0 may contribute to
higher levels of aluminum being released from the media. Consistent regeneration
procedures at the site will minimize the fluctuations in aluminum levels.

The regeneration procedures did require adjustment by the site operator, as demonstrated in
the regeneration prior to service run #2 when the system was put online early. The
subsequent regenerations were neutralized longer to allow for the filter to rinse to quality.
Testing of pH, fluoride and aluminum to verify when to bring the filter online following
regeneration may be a necessary requirement until procedures are routine and repeatable for
the operator.

M
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The pilot utilized a single opening vessel, which followed the anticipated full scale design. A
modification to equipment is recommended to limit the regenerate volume, this would
include a top and bottom opening on the vessel to allow for the vessel to be drained of water
between regeneration steps. Approximately 60% of the vessel is displaced by media and the
other 40% is displaced with liquid. By allowing the vessel to drain following backwash,
regeneration with caustic and acid neutralization the chemicals are not diluted by the existing
liquid in the vessel. For instance following a backwash the 1% sodium hydroxide would not
be diluted by the existing water in the vessel and therefore requires less chemical wasted to
displace the water.

5. In a worst case scenario as demonstrated on Well #2, the AD74 will be able to effectively
address fluoride. The regeneration frequency is expected to decrease with the use of Well
#1. Given when the operation of the plant utilizes Well #1 the pre-treatment pH adjustment
remains inline with the 5.5 to 6.0 demonstrated on well #2.

When comparing the water quality of well #1 and well #2 a few known characteristics should
be noted. Well #1 has a high level of bicarbonates (220 mg/L.) compared to (26 mg/L) in
Well #2. In the treatment process utilized, pH adjustments will require greater quantities of
acids and bases to overcome the bicarbonate present.

Well #2 has a history of fluoride levels 3 times as high as Well #1. The amount of fluoride
present in the water is a key determinant in service throughput.

Well #2 has sulfates 20% higher than well #1. The AD74 adsorption process reduces sulfates.
‘The removal of sulfates in the process reduces the surface area availability on the media to
reduce fluoride. Fewer sulfates indicate more capacity for fluoride.

Therefore, the anticipated service life between regeneration is expected to be at least 3 times

greater for well #1. However, the feasibility and design shall consider the worst case as
presented in the pilot study of well #2.

VII. Attachments (Figures and Exhibits)

Exhibit | P&ID Drawing (Attached)
Exhibit 2 Sampling and Analysis Matrix (Attached)
Exhibit 3 Service Run Data {Attached)
Exhibit 4 Laboratory with Field Results Table (Attached)
Exhibit § Laboratory Analytical Report (Attached)
Exhibit 6 Acid calculation for pH (Attached)
Exhibit 7 Caustic calculation for pH {Attached)
Exhibit 8 Well #2 Full Scale Operating Costs {Attached)
Exhibit 9 Product Specifications & Instructions (Attached)
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Location

Proposed Frequency
Logation
Sampie Port Designation

On-site Field Analysis / Measurements -

pH

Temperature

Pressure

Flow rate

Flow totalizer readings
Fluaride

Parameler  unils
deg C C
Psi
Flow gpm
Flow U.5 gal
F mgiL

AdEdge Technologies, Inc.
Paraiso Hot Springs - Pilot
Pilot Test - Proposed Sampling Matrix

Exhibit 2: Sample Matrix

31812012 crm

Post Treatment : S ADTS
‘pH Adjust = AD74 Regeneration - Regeferation’
Daily Daily Daily Daily Weekly 2X during pilot 2X during pitat
Raw Water Inlet Cullet Qutlet Past - Treatment Regen Line Regen Tank
SV-100 SV-101 3v-102 SV-103 SV-104 SV-105 SV.106
{post chiorination)
and pH adjustment)
X X X X X X X
X ) X X
X X X
X
X
X X X X X (supernatant}

e

Proposed Freguency
Sample Port Designation
Location

Off-site Laboratory Analysis .
Suffides

Iron

Manganese

Silica

Phesphate

Turbidity

Total Organic Carbon
Suspended Sclids
Hardness

Alkalinity

Nitrate

Sulfates

Chlorides
Bicarbonate

Fluoride

Arsenic

Aluminum

Parameter  Uniis
S- mgil.
Fe mg/L
Mn mgiL
as Si0z2 mg/l
as PO4 mglL
units NTU
TGC mgiL
TSS mgiL
CaCO, mg/l.
CaCO, mg/L
NO3 mgiL
804 mgfl.
cl mg/L
HCQO3 mgiL
F mg/L
As g/l
Al mg/L
Notes:
1
Z
3
4

1X (baseline} Daily Daily Daity N/A N/A 2 X during pilot
Influent valve Infet Qutlet Qutlet Post-Treatment Regen Line Regen Tank
SV-100 SV-1061 SvV-192 SV-103 5V-104 SY-105 5V-106
Initial baseline analysis
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X X X X X
X {Once per Service Run) X

. Take Influent / Effivent samples at the same time during the weekly field sampling events
. i a Backwash s performed, be sure fo wait at least 30 minutes after a backwash before taking any samples
. Use stale cerlified laboratory with typical detection limits / methods to be used
. Temperature and pH to be measured in the field only.



Service Run Times based on Fluecride Breakthrough of 1.5 mg/l. at SV-102

Adsorption Pilot
Fluoride Reduction
Paraiso Hot Springs-CA

Exhibit 3

crm 043012
1 Vessel 1 Vessel Raw Water Influent Water Lead Effluent Water Lag Effluent Water Post
Eead Flow Total Bed EBCT SV-100 SV-101 Sv-i02 SV-103 SV-104
Vessel Date Time Rate  Service Run Volumes pH Temp | Inlet pH F F Quflet pH F F Qutlet pH F F pH
GPM Gallons. F PSl my/l Lab PSI mg/l. Lat PSl ma/L. Lab
Service #1 o Mar 13 445 PM 247 4.5 9.00 85.0 54 6.00] 10,20 54 5.80 0.60 52 4.50 -
A Mar 13 10:00 PM 2.45 831 74 4.6 54 52 .10 52
A Mar 14 12:08 PM 2.44 2,689 257 4.6 9.00 54.0 54 6.00 9.60 §.80 54 8.80 .60 0.10 52 §.80 - 0.10 5.5
A Mar 14 10:00 PM 2.39 4,311 384 4.7 50 48 1.60 1.40 48
Service #2 B Mar 15 4:10 PM
B Mar 15 6:50 PM 247 263 23 4.5 9.00 86.9 50 5.70 8.80 A8 0.60 .10 48| 1000 >23 3.7
B Mar 15 8:30 PMi 6.50 0.7
B Mar 15 10:00 PM 243 776 69 4.6 50 48 48
B8 Mar 18 610 AM 245 1,96G 175 4.5 50 48 0.80 48
B Mar 16 10:00 AM 243 2,507 223 4.6 50 48 1.30 1.40 48
Service #3 A Mar 16 8.80 Q.15
A Mar 19 5:34 PM 2,47 317 28 4.5 9.10 86.5 56 565 9.06 8.90 48 6.10 0.50 48 8.68 0.8
A Mar 19 8:20 PM 235 453 40 4.8 017 §.51 1.4 1.3
A Mar 20 11:00 AM 465 41 1.3
A Mar 20 2:00 P 409 81 50 48 45
A Mar 20 215 PM 243 1,034 a2 4.6 5.54 3.0 50 5.39 9.00 8.90 58 617 0.50 45 8.17 1.4
A Mar 20 G:00 PM 2.51 1,499 134 4.5 50 48
A Mar 20 6:07 PM 2.51 1,522 136 4.5 50 43 45
A Mar 20 10:00 P 2.51 2,094 187 4.5 50 48 0.25 48
A Mar 20 10:11 P 241 2,415 189 4.7 50 48 48 0.52
A Mar 21 602 AM 245 3,258 290 4.8 50 48 1.40 48 7.65 0.5
Service #4 B Mar 21 12:38 PM 50 540 48 6.60 2.20 48 7.56 0.5
B Mar 21 713 PM 2.45 61 59 4.6 84.3 50 5.50 9.60 8.90 48 7.50 0.70 0.22 48 [ > 10 1.3 1.0
B8 Mar 22 3:40 PM 243 1,230 110 4.5 9.00 83.0 50 5.25 9.00 50 5.00 0.70 50 7.00 1.1 0.8 7.0
B Mar 22 622 PM 2.45 1,608 143 4.6 50 50 48
B Mar 22 9:30 PM 2.44 2,035 181 4.6 50 50 48
B Mar 23 10:02 AM 2.52 2,334 208 4.5 9.00 83.0 50 525 1040 48 0.90 48
B Mar 23 12:02 PM 2.54 2,636 235 4.4 50 1.70 1.50 43
Average 2.45 145 4.8 9.0 A4 51 49.57 9.5 8.85 49 5.4 1.01 (.58 49 7.5 0.79 .15 B.75
Min 2.35 2,507 223 4.4 8.9 83 50 5.25 5.0 8.80 48 5.0 (.50 .10 48 4.5 - .10 6.50
Max 2.54 4,311 384 4.8 g1 87 54 5.00 10.4 8.90 o8 7.5 2.20 1.50 52 10.0 1.40 2015 7.00

Service # 1 stayed online for 6,397 gallons with breakthrough at 6.6 mgfL of F at SV-102 {field resull)
Service # 2 stayed online for 3,407 gallons with breakthrough at 2.1 mgfL of F at SV-102 (field resu)
Service #3 stayed online for 4,148 gallons with breakthrough at 2.2 mgfL of F at Sv-102 {field result)



Adsorption Pilot

Fhzoride Reduction

Paraiso Hot Springs-CA

Lab and Field Data Combined

Lab Resuits in Red

Exhibit 4

crm (43012
Raw Water Influent Water taad Efftuert Watar L.ag Effluent Watar Post Lead
Flow = Totalizer SV-100 SV-101 Sv-102 SV-103 Sv-104 Regan Vossal
Date Time Rate. Readings{ pH Temp Fe fnlet pH F F Al Qutlat pH F F Qutlet pH F F Al eH Begln End AorB Comments & Ohservations
) GPM Gais F mgfl. PS5l maiL Lab Lab Pt magil Lai P8I mgl Lab Lab Gallons  Gallons
Mar 13 4145 PM 2.47 1,205 9.00 251 1020 54 6.00] 11020 54 680 2.60 52 4.50 - A START PILOT
Mar 13 050 PM 2.45 2,038 54 52 2,14 32 A Pulled Lab Sample
Mar 14 1208 PM| 244 4,994 9.00 24 950 54 8.00 $.60 54 630 9.60 .10 52 8.80 - 405 6.5 A Added J0GPM Bypass for Pump Protection
Mar 14 10:00 PM 2.39 5,516 50 48 1.60 40 48 A 4528 Run Reduced PS) {-4}
Mar 15 6:32 AM 2.37 6,729 30 48 4,30 48 A
Mar 15 10:05AM 239 7,243 50 48 5.40 48 A
Mar 15 150 PM 2.38 8.70 87 9.00 50 8.50 48 5.40 0.5 A
Mar 15 200 PM 240 7,602 50 48 6.60 43 A
Mar 15 410 PM 7.959 7.958 8,108 { A-B Regan Slart 7959 £nd 8109
Mar 15 650 PM 247 8.222 9.00 87 50 5.70 585 43 6.60 917 48 10.00 § >2.3 3.7 37 B
Mar 15 8.30 PM $.50 9.7 B
Mar 18 10:00 Pi 2.43 8.735% 50 48 48 B
Mar 18 510 AM 2.45 9.918 S0 48 0.80 48 B
Mar 18 10.02 AM 2.43 10,468 50 48 1.30 140 48 B
Mar 16 200 PM 244 13,047 50 48 1.90 48 8
Mar 16 413 PM| 241 11.366 8.50 9,60 50 £.00 $.50 48 700 2.10 48 $.00 08 245 5]
Mar 16 11.593 8,80 015 11,593 11,910 1 A Stopped Pilot- Reqen Lesd B
ar 19 534 FM 2.47 11,810 9.10 87 50 5.65 8,00 £.90 48 8.10 0.50 48 8.68 08 A Fost Regenaration
Mar 19 620 £M) 2.3% 12.048 .47 - 8.51 14 1.3 A Shut Bown 18:36 @ 12058Ga!
Mar 20 1100 AM| 12,058 1.3
kiar 20 200 Py 12,502 50 48 48 A Starl up 2nd Pilot {Restart foliowing shutdown)
Iar 20 2.15PM) 243 12,627 8.94 833 50 5.38 .00 B.3G 58 §.17 0.50 A8 8.17 1.1 A
Mar 20 600 FM 251 13,082 50 48 A
Mar 20 §:07 FM 251 13,115 0 48 48 A
Mar 20 1009 PM 2.51 13,687 50 48 {.25 48 A
Mar 20 10;17 P 241 135.708 50 48 48 0.5 000 A
far 21 5.02 AM] 2.45 14,851 S0 48 1.40 48 7.65 Q.5 A
Mar 21 507 AM 2.41 14,861 50 48 48 A Sample to LAB-Run= 3485
har 21 7.00 AM 250 15,135 S0 43 48 A
Mar 21 300AM 2.3% 15,135 50 48 48 A
Mar 21 811 Al 2.48 15,158 50 48 48 A
Mar 21 10:00 AW 2501 1543¢ 50 48 2.10 48 A
Mar 21 10:05 AM. 2.45 15443 50 48 48 A
Mar 21 1200 PM 2.53 15,725 50 48 48 A
war 21 1207 PM 245 15,741 30 48 48 A
Mar 21 12:35 PM 15.814 50 5.40 48 660 2.20 48 7.56 05 15,814 15,185 | A-B Stopped lo Regenerate vessel
Mar 21 T13PM 2.45 16475 84 50 5.50 .80 5.9 48 7.50 0.70 .22 45 | > 10 13 10 7 Shut Down for the Night
Mar 22 240 PM 2.43 17.044 8.00 83 9.00 S0 5.25 9.0 S0 5.00 0.70 50 700 1.1 0.6 7.0 B
Mar 22 6:22PM 245 17,422 5¢ 50 48 B
Mar 22 930 PH 2.44 17.848 50 50 48 B Shut Down for the Might
Mar 23 10:02 AN 2.52 18,148 8.00 82 10.40 50 5.2% 10.40 48 9.90 48 B
Mar 23 1282 PH 2.54 18,450 50 1.70 156 48 =]




ANALYTICAL CHEMISTS Exhibit 5: Lab Report
and
BACTERICLOGISTS
Approved by Stale of Calfornia

SOIL CONTROL LAB

Work Order #: 2030532
Reporting Date; March 27, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample |dentification: SV102-313-2200-L, sampled 3/13/2012 10:00:00PM
Sampler Name / Co.; LCR / Century Environmental Services
Matrix: Woater State
Laboratory #: 2030532-01 Drinking
Water Analysis Date
Results Units RL Limits + Method Analyzed Flags
Fluoride ND mg/L 0.10 2 EPA 300.0 03721412

RL - are levels down to which we can quantify with reliability, a vesult below this level is reported as "ND" for Not Detecled.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* .2 * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOCLOGISTS
Approved by State of Callfornia TEL: 831-724-5422

SOIL CONTROL LAB

Work Order#: 2030532
Reporting Date:  March 27, 2012

Century Environmental Servicas
18499 Moro Road

Satinas, CA 93907
Attn: Paul Schneider

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample |dentification: 8V102-314-1224-L, sampled 3/14/2012 12:24.00PM
Sampler Name / Co.: TPB / Century Environmental Services
Matrix: Water State
Laboratory #: 2030632-05 Drinking
Water Analysis Date
Results Units RL Limits 1 Method Analyzed Flags
Fluoride ND mg/l. 0.10 2 EPA 300.0 032112

RL - are fevels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22,
* . a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 5 of 16 m /%’7/



ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by _S_iaie of C_aii!arnia -

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Read

Salinas, CA 83907
Atin: Paul Schneider

4

March 20, 2012

Nene / Paraiso Springs

2701001 PARAISC HOT SPRINGS WS
SV101-314-1225-, sampled 3/14/2012 12:25:00PM
TPB / Century Environmental Services

Date Received:
Project # / Name:
Water System #:
Sample Identification:
Sampler Name / Co.:

TEL: 831-724-5422
FAX: 831-724-3188

Waork Order #: 2030532
Reporting Date:  March 27, 2012

Matrix: Water State
Laboratory #: 2030532-08 Drinking
Water Analysis Date
Results Units RL Limits Method Analyzed Flags
* Fluoride 88 mgiL 0,10 2 EPA 300.0 03/2112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" {or Not Detected.

State Prinking Water Limits, - as listed by California Administrative Code, Title 22,

% . a* in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 6 of 16
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ANALYTICAL CHEMISTS

angd

BACTERIOLOGISTS
Approved by State of Caiifarnia

SOIL CONTROL LAB

Century Environmental Services

18489 Moro Road

Salinas, CA 93907
Atin: Paul Schneider

Date Received:
Project # / Name:
Water System #:
Sample |dentificaticn:
Sampler Name / Co.:
Matrix:

l.aboratory #:

Fluoride
Aluminum

March 20, 2012
None / Paraiso Springs
2701001 PARAISO HOT SPRINGS WS

8V103-314-1245-L, sampled 3/14/2012 12:45:00PM

TPB / Century Environmental Services

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030532
Reporting Date:  March 27, 2012

Water State
2030532-04 Drinking
Water Analysis Date
Results Units RL Limits « Method Analyzed Flags
ND mg/L. 0.10 2 EPA 3000 0372112
ND ug/L 50 1000 EPA 200.7 03/2212

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Danking Water Limits, - as listed by California Administrative Code, Title 22.

* - a* in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits,

Page 4 of 16
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
App_royed by State of Califernia TEL: 831-724-5422

SOIL CONTROL LAB

Work Order # 2030332
Reporting Date: March 27, 2012

Century Enviranmental Services
18499 Moro Road

Salinas, CA 93807
Attn: Paul Schneider

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water Systermn #: 2701001 PARAISO HOT SPRINGS WS
Sample ldentification: SV102-314-2200-L., sampled 3/14/2012 10:00:00PM
Sampler Name / Co.: LCR / Century Environmentai Services
Matrix: Water State
Laboratory #: 2036532-07 Drinking
Water Analysis Date
‘ Results Units RL Limits « Method Analyzed Flags
Fluoride 1.4 mgit 0.10 2 EPA 300.0 Q3/21112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limnits: - as listed by California Administrative Code, Title 22.
* _a % in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 7of 16 m W



ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by State of California

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Aitn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Profile of Liquid Waste Discharge

Work Order#: 2030532
Reporting Date:  March 27, 2012

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sampie Identification: BWO01-315-1800-L, sampled 3/15/2012 6:00:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix: Water State
Laharatory #: 2030532-02 Drinking
Water Analysis Date
Resuits Units RL Limits s Method Analyzed Flags
* Fiuoride 250 mgiL 5.0 2 EPA 300.0 03/23/12
* Aluminum 56000 ug/ 50 1000 EPA 200.7 03/22/112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* -« a* in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 2 of 16
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
_Apprmd by__s_laie c_f _C_a_%i!pr_n;‘a _

SOIL CONTROL LAB

Century Environmenial Services
18489 Moro Road

Salinas, CA 83907
Attn; Paul Schneider

March 20, 2012

None / Paraise Springs

2701001 PARAISO HOT SPRINGS WS
SV101-315-1844-L., sampled 3M15/2012 6:44:00PM
RPS / Century Environmental Services

Date Received:
Project #/ Name:
Water Systemn #:
Sample Identification:
Sampler Name / Co.:

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030832
Reporting Date:  March 27, 2012

Matrix: Water State
Laboratory #: 2030532-08 Drinking
Water Analysis Date
Resuits Units RL Limits 1 Method Analyzed Flags
* Fluoride 8.8 mg/L 0.10 2 EPA 300.0 0321112

RL - are leveis down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected,

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

% _a % in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 8 of 16
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
_Am}mvgd t_:_y State of Califgr_e_jia_

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Read

Salinas, CA 93907
Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030532
Reporting Date: March 27, 2012

Date Received: March 20, 2012
Project # / Name: Nene / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: SV102-315-1850-., sampled 3/15/2012 6:50:00PM
Sampler Name / Co.: LCR / Century Environmental Services
Matrix: Water State
l.aboratory #: 2030532-09 Drinking
Water Analysis Date
Results Units RL Limits « Method Analyzed Flags
Flucride ND mgil. 0.18 2 EPA 300.0 03/21M12

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22,

* - a*in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 9 of 16
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ANALYTICAL CHEMISTS
and
BACTERIGLOGISTS
Approved by State of California. ) TEL: 831-724-5422

SOIL CONTROL LAB

Work Order # 20305632
Reporting Date:  March 27, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Atin: Paul Schneider

Date Received: March 20, 2012
Project # / Name: None / Paraisc Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: SV103-315-1853-L, sampled 3/15/2012 6:53:00PM
Sampler Name / Ca.: RPS / Century Environmenial Services
Matrix: Water State
Laboratory #: 203053210 Drinking
: Water Analysis Date
Results Units RL Limits s Method Analyzed Flags
* Fluoride 3.7 mgiL 010 2 EPA 300.0 0372112
* Aluminum 3700 ugil 50 1000 EPA 200.7 0322112

RL - are levels down to which we can quantify with reliability, a result below this tevel is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22,
% _a*in the left hand margin of the reporl means that particular constituent is above the California Drinking Water Limits,
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ANALYTICAL CHEMISTS
and

BACTERIOLOGISTS
Approved by State of Catifornia TEL: 831-724-5422

SOIL CONTROL LAR

Work Order #: 2030532
Reporting Date: March 27, 2012

Century Envirchmental Services
18498 Moro Road

Salinas, CA 93807
Atin: Paul Schneider

Date Received: March 20, 2012
Project # / Name: Nane / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sampie Identification: 8V102-316-1000-L, sampled 3/16/2012 10:00:00AM
Sampler Name / Co. LCR / Century Envirenmental Services
Matrix: Water State
Laboratory #: 2030532-11 Drinking
Water Analysis Date
Resuits Units RL Limits 1 Method Analyzed Flags
Flucride 1.4 mg/L 0.10 2 EPA 300.0 03/21/12

RL - are levels down to which we can quantify with reliability, a vesult below this fevel is reported as "ND* for Not Detected.
Stafe Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* - * in the left hand margin of the report means that particular constituent is above the California Drinking Water Linits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
-Approved by Stale of California TEL: 831-724-5422

SOIL CONTROL | AB FAX 031724 0788

Century Envircnmental Services Work Crder # 2030532

18499 Moro Road q%% Reporting Date: March 27, 2012
Salinas, CA 93907 %

Attn: Paut Schneider
Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sampte Identification; 8V103-316-1631-L, sampled 3M6/2012 4:31:.00PM
Sampler Name / Co.. RPS / Century Environmental Services
Matrix: Water State
Laboratory #: 2030532412 Drinking

Water Analysis Date
Resuits Units RL Limits 1 Method Analyzed Flags
Fluoride 0.15 mgil. 0.10 2 EPA 300.0 03/21112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limitss - as listed by California Administrative Code, Title 22.
* . a ¥ in the left hand margin of the report ieans that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS
Approved by State of Callfornia

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Satinas, CA 93807
Altn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030532
Reporting Date: March 27, 2012

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: SV101-316-1655-L, sampled 3/16/2012 4:55:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix: Water State
Laboratory #: 2030532-13 Drinking
Water Analysis Date
Results Units RL Limits 4 Method Analyzed Flags
* Flucride 8.8 mgil 0.10 2 EPA 300.0 03/21/12
Aluminum ND ugft 50 1000 EPA 200.7 03122112

RL - are levels down to which we can quantify with reliability, a result befow this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* - a* in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 13 of 16
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
' Approved by Slate of California TEL: 831-724-5422

SOIL CONTROL LAB

Century Environmentai Services : Waork Order #: 2030532
18499 Moro Road %%%% Reporting Date:  March 27, 2012
Salinas, CA 93907 %

Attn: Paul Schneider

Date Received: March 20, 2012
Project # / Name: Ncne / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: BW02-319-1730-L, sampled 3/19/2012 5:30:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix: Water State
Laboratory #: 2030532-03 Drinking
Water Analysis Date
Resuits Units RL Limits « Method Analyzed Flags
* Flucride 110 mg/L 5.0 2 EPA 300.0 03/23M12
* Aluminum 99000 ug/L 120 1606 EPA 2007 03122112

RL - are levels down 1o which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Prinking Water Limits: - as listed by Calitornia Administrative Cade, Title 22.
¥ .2 * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS
Approved by State of California

SOIL CONTROL LAB

Century Environmental Services
18489 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order # 2030532
Reporting Date: March 27, 2012

Date Received: March 20, 20142
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample |dentification: SV104-319-1750-L, sampled 3/19/2012 5:50:00PM
Sampler Name / Co.: TPB f Century Environmental Services
Matrix: Water State
l.aboratory #: 2030532-14 Drinking
Water Analysis bDate

Results Units RL Limits + Method Analyzed Flags

* Fluoride 8.8 mg/L 0.10 2 EPA 30C.C 03/21112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits, - as listed by California Administrative Code, Title 22.

* . a* in the left hand margin of the report means that particular constifuent is above the California Drinking Water Limils.

Page 14 of 16
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approvad by Slate of California TEL: 831-724-5422

SOLCONTROLLAB 5

Century Environmental Services Work Order #: 2030532

18499 Moro Road B Reporting Date: March 27, 2012
Salinas, CA 93907 &%

Afttn: Paut Schneider
Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISQO HOT SPRINGS WS
Sample |dentification: SV102-319-1805-L, sampled 3/19/2012 6:05:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix; Water State
Laboratory #: 2030532-15 Drinking

Water Analysis Date
Resuits Units RL Limits 1+ Method Analyzed Flags
Fluoride 0.17 mgiL 0.10 2 EPA 300.0 03721112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22,
* . a * in the lefl hand margin of the report means that particular constituent is above the California Drinking Waler Limits.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS
Agpproved by State of California

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

; 5
Salinas, CA 93607 %%'%

Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030532
Reporting Date:  March 27, 2012

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample |dentification: SV103-319-1820-L, sampled 3/19/2012 6:20:00PM
Sampier Name / Co.; RPS / Century Environmental Services
Matrix: Water State
Labaratory #: 2030532-18 Drinking
Water Analysis Date
Results Units RL Limits 1 Method Analyzed Flags
Fiuaride 1.3 mg/L 0.10 2 £PA 300.0 03721112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22,

* - a*in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by Stato of Calfornia

SOIL CONTROL LAB

Century Environmental Services
18489 Moro Road

Balinas, CA 93807
Attn: Paul Schneider

March 27, 2012

Paraiso / None

2704001 PARAISO HOT SPRINGS W3
8V101-320-1508-L, sampled 3/20/2012  3:06:00FPM
TPB / Century Enviranmental Services

Date Received:
Project # / Name:
Water System #:
Sample ldentification:
Sampler Name / Co.:

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #; 2030897
Reporting Date:  April 4, 2012

Matrix: Water State
Laboratory #: 2030697-01 Drinking
Water Analysis Date
Results Units RL Eimits Method Analyzed Flags
* Flueride 8.9 mgiL 0.10 2 ERA 300.0 03/28/12

RL - are levels down to which we can quantify with retiability, a result below this level is reported as “ND" for Not Detected,

State Drinking Water Limits, - as listed by California Administrative Code, Title 22.

% .3 % in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
.Ap;.nrqgad t_):.' S!_a!e_mf_Ca.E_lfomia

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn; Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030697
Reporiing Date:  April 4, 2012

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample |dentification: SV102-320-2200-L, sampied 3/20/2012 10:00:00PM
Sampler Name / Co.: LCR / Century Environmental Services
Matrix: Water State
L.aboratory #: 203089702 Drinking
Water Analysis Date
Resuits Units RL Limits + Method Analyzed Flags
Fluoride 0.25 mg/L 0.10 2 EPA 300.0 03/28M12

RL - are levels down to which we can quantify with refiability, a result below this level is reported as "NID" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Fitle 22.

* ~ a ¥ in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS
- Approved by State of C;iiﬁqmia_ - TEL: 831-724-5422

SOIL CONTROL LAB

Century Environmental Services Work Order#: 2030697

18489 Moro Road *Q% Reporting Date:  April 4, 2012
Salinas, CA 93907
Attn; Paul Schneider
Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample ldentification: 5V103-320-2211-L, sampled 3/20/2012 10:11:00PM
Sampler Name { Co.: LCR / Century Environmental Services
Matrix: Water State
Labaratory #: 2030697-03 Drinking
Water Analysis Date
Resuits Units RL Limits » Method Analyzed Flags
Fluoride 0.52 mg/L 0.10 2 EPA 300.0 03/28M12
Aluminum ND ug/L 50 1000 EPA 200.7 04/02/112

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits - as listed by California Administrative Code, Title 22,
* . a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits,
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approvad by State of Callfornia - TEL: 831-724-5422

SOIL CONTROL LAB

Work Order #: 2030897
Reporting Date:  April 4, 2012

Century Environmentat Services
18499 Moro Road

Salinas, CA 93807
Attn: Paul Schneider

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: BWQ3-321-1700-L, sampled 3/21/2012 5:00:00PM
Sampler Name / Co.: RPS ! Century Environmental Services
Matrix: Water State
Laboratory #: 2030697-04 Drinking
Water Analysis Date
Results Units RL Limits Method Analyzed Flags
* Fluoride 140 mg/l. 5.0 2 EPA 300.0 03/28/12
* Aluminum 28000 ug/L 50 1000 EPA 200.7 04/02/12

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* _a* in the lcft hand margin of the report means that particular constituent is above the California Prinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
--._Apprp_verﬁ_ by__S!;t__a U!’ C_a{i!pm_ia_ :

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Atin: Paul Schneider

March 27, 2012

Paraisc / None

2701001 PARAISO HOT SPRINGS WS
SV101-321-1827-1., sampled 3/21/2012 6:27:00PM
RPS / Century Environmental Services

Date Received:
Project # / Name:
Water System #:
Sample ldentification:
Sampler Name / Co.:

TEL: 831-724-5422
FAX: 831-724-3188

Work Order # 2030697
Reporting Date:  April 4, 2012

Matrix: Water State
L.aboratory #: 2030697-05 Drinking
Water Analysis Date
Results Units RL Limits Method Analyzed Fiags
* Fluoride 8.9 mg/L 0.10 2 EPA 300.0 03/2812

RIL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* . a *in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by State of Califernia.

SOIL CONTROL LAB

Century Environmentat Services
18498 Moro Read

Salinas, CA 93907
Attn: Paul Schneider

TEL: B31-724-5422
FAX: 831-724-3188

Work Order #; 2030697
Reporting Date:  April 4, 2012

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample ldentification: SV102-321-1842-1., sampled 3/21/2012 6:42:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix: Water State
Laboratory #: 2030697-06 Drinking
Water Analysis Date
Results Units RL. Limits 1 Method Analyzed Flags
Fluoride £.22 mgiL 0.10 2 EPA 300.0 (3/28M12

RL - are levels down to which we can quantify with reliabifity, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits - as listed by California Administrative Code, Title 22,

* - a * in the left hand margin of the report means that particufar constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
- Approvad !_::,_I_Sia_l_:;_o_! Caii{orni_a_ : TEL: 831-724-5422

SOIL CONTROL LAB

Work Order # 2030697
Reporting Date:  April 4, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93807
Attn: Paul Schneider

Date Received: March 27, 2012

Project # / Name: Paraiso / None

Water System #: 2701001 PARAISO HOT SPRINGS WS

Sample ldentification: SV103-321-1843-L, sampled 3/21/2012 6:43:00PM

Sampler Name / Co.: RPS / Century Environmental Services

Matrix: Water State

Laboratory #: 2030697-07 Drinking

Water Analysis Date
Results Units RL Limits « Method Analyzed Flags

Fluoride 1.0 mgiL 0.1G 2 EPA 300.0 03/28M2
Aluminum 710 ug/L 80 1000 EPA 200.7 4/02112

RL - are levels down 1o which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by Califernia Administrative Cade, Title 22.
* _a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL GHEMISTS
and
BACTERICLOGISTS
Approved by State of California

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order # 2030697
Reporting Date:  April 4, 2012

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample ldentification: SV103-322-1500-L, sampled 3/22/2012 3:00:C0PM
Sampler Name / Co.: TPB / Century Environmental Services
Matrix: Water State
Laboratory #: 2030697-08 Drinking
Water Analysis Date
Results Units Rl Limits Method Analyzed Flags
Fluaride 0.56 mg/L 0.10 2 EPA 300.0 03/28M12

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits,
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
- Approved by S!_a__!e_ 9!_’ Caii{_u_rn_ia_ TEL: 831-724-5422

SOIL CONTROL LAB

Work Qrder #: 2030697
Reporting Date:  April 4, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Samgle Identification: SV102-323-1202-L, sampled 3/23/2012 12:02:00PM
Sampler Name / Co.: LCR / Century Environmental Services
Matrix: Water State
Laboratory #: 2030697-09 Drinking
Water Analysis Date
Results Units RL Limits 1 Method Analyzed Flags
Fluoride 1.5 ma/L 0.10 2 EPA 300.0 03/28/12

R - are levels down to which we ¢an quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
% . a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approvad by State of California

SOIL CONTROL LAB

Century Environmental Services
18489 Moro Read

Satinas, CA 83907
Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work QOrder # 2030687
Reporting Date:  April 4, 2012

Date Received; March 27, 2012

Project # / Name: Paraisc / None

Water System #: 2701001 PARAISO HOT SPRINGS WS

Sample |dentification: SV103-323-1945-L, sampled 3/23/2012 7:45:00PM

Sampler Name / Co.: LCR / Century Envircnmental Services

Matrix: Water State

Laboratory #: 2030697-10 Drinking

Water Analysis Date
Results Units RL Limits 4 Method Analyzed Flags

Fluoride 1.9 mg/L 0.10 2 EPA 300.0 03/28/12
Aluminum ND ugiL 50 1000 EPA 200.7 0402112

RL - arc levels down to which we can quantify with reliability, a result below this tevel is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* - a* in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
ang
BACTERICLOGISTS
;Approved by State of Catlfornia . - TEL: 831-724-5422

S OI L CO NTR O L L AB FAX: 831-724-3185

Work Order #: 2030697
Reporting Date:  April 4, 2012

Century Environmental Services
18489 Moro Road

Salinas, CA 93807
Altn: Paul Schneider

Date Received: March 27, 2012
Project # / Name: Paraiso / None
Water System #: 2701001 PARAISO HOT SPRINGS WS
Sample Identification: SV103-316-1631-L, sampled 3/16/2012 4:31:.00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix: Water State
Laboratory i 2030697-11 Drinking
Water Analysis Date
Results Units RL Limits « Method Analyzed Flags
Aluminum 50 ugiL 50 1000 EPA 200.7 04102112

RL - are levels down to which we ¢an quantify with reliability, a result below this leve! is reported as "ND" for Not Detected.
State Drinking Water Linzits: - as listed by California Administrative Code, Title 22.
* . a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS
“Appeoved by State of Ca_ilfp_rnia TEL: 831-724-5422

SOLCONTROLLAB -

Work Order #: 2030531
Reporting Date:  March 30, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Date Received: March 20, 2012
Project # / Name: None / Paraiso Springs
Sample ldentification: SV1006-319-1500-A,B,C,D E, F, sampled 3/19/2012 3:00:00PM
Sampler Name / Ca.: RFS / Century Environmental Services
Matrix: Water
Laboratory #: 2030531-01
Analysis Date

Results Units RL Method Analyzed Flags
pH 9.2 pH Units 0.1 SM4500-H+ B 0320112
Carbonate as CO3 11 magfL. 2.0 SM 23208 03/20M2
Bicarbonate as HCO3 26 mg/L 2.0 SM 23208 03/20M12
Total Alkalinity as CaCQO3 40 mg/L 2.0 SM 23208 03/20M2
Total Organic Carbon ND my/l. 1.0 8M 53108 03/28M12
Chloride 51 mgiL 1.0 EPA 300.0 032112
Fluaride 8.7 mg/l. 2.10 EPA 300.0 03/21112
Hardness 55 mg/l 5.0 SM 2340 B 03/2212
Hydroxide as OH ND mgiL 2.0 SM 2320B 0372012
Specific Conductance (EC) 1400 uSfem 1.0 SM25108 03/20112
Sulfate as 504 510 mgil. 1.0 EPA 300.0 0312112
Total Sulfide 2.4 mg/L 0.10 SM4500-8-F 03/21M2
Turbidity 0,42 NTU 0.10 SM 2130B 03/20M2
Nitrate as NO3 ND mg/l. 0.5C EPA 300.0 8372112
Total Phosphate (as PO4) 0.34 mg/L 0.03¢ SM4500-P E 03/28M12
Totai Dissolved Solids 900 mg/L 10 SM2540C 3/21/12
Total Suspended Solids N mg/L 1.2 SM 2840D 03/2112
silica (Si02) 28 mail 1.0 EPA 200.7 03/22/12
Total Aluminum (Al) ND ugil. 25 EPA 200.7 03/22/12
Total Arsenic (As) ND ugil. 0.50 EPA 200.8 03/22/12
Total Calcium (Ca) 22 mgi 0.50 EPA 200.7 03/22/12

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by State of Cailfornia TEL: 831-724.5422

SOILCONTROLLAB =558

Work Order #: 2030531
Reporting Date:  March 30, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93807
Attn: Paul Schneider

Date Received: March 26, 2012
Project # / Name: None / Paraiso Springs
Sample |dentification: SV100-318-1500-A,B,C.D.E, F, sampled 3/19/2012 3:00:00PM
Sampler Name / Co.: RPS / Century Environmental Services
Matrix; Water
l.aboratory #: 2030531-01
Analysis Date

Results Units RL Method Analyzed Flags
Total Copper {Cu) ND ugil 20 EPA 200.7 0372212
Total ron (Fe} 26 ug/l. 25 EPA 200.7 Q32212
Total Magnesium (Mg) ND mgil 4.50 EPA 200.7 03/2212
Total Manganese (Mn) ND ug/L 20 EPA 200.7 03/22/12
Total Potassium (K) 40 mg/it 0.50 EPA 200.7 03/22142
Total Sodium {Na) 260 mgii. 0.50 EPA 200.7 03/22/12
Total Zinc (Zn} ND ugfl. 10 EPA 200.7 0372212

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND” for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
_A_p;_ar_o_veci _b:_; Sla!e_: of Cali!prnfa :

SOIL CONTROL LAB

Century Environmental Services
18499 More Road

Salinas, CA 93907
Alin: Paut Schneider

Nitrogen - Quality Control

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030531
Reporting Date:  March 30, 2012

Soit Conirol Lab

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Lewvel Result %REC Lirnits RPD Linit Notes
Batch PC20248 - Default Prep GenChem
Blank (I'C20248-BLK1) Prepared & Analyzed: 21-Mar-12
Mitrate as NO3 NI 0.50 mg/L,
L.CS (PC20248-BS1) Prepared & Analyzed: 21-Mar-12
Nitrate as NO3 9.180 0.50 my/L 10,0 9i.8 80-120
L.CS Dup (PC26248-BSD1) Prepared & Analyzed: 21-Mar-12
Nitrate as NO3 9.148 0.50 mpA. £0.0 91.5 30-120 0.249 20
Duplicate (PC20248-DUP1) Source: 2030548-01 Prepated & Analyzed: 21-Mar-12
Nitrate as NOQ3J 0.1430 0.50 mg/L 0.1480 3.44 20
Matrix Spike (PC20248-MS1) Souree: 2030548-01 Prepared & Analyzed: 21-Mar-12
Nitrate as NO3 9,819 2.50 mg/L 10.0 0.1480 96,7 20-120
Matrix Spike Dup (PC20248-MSD1) Source: 2030548-01 Prepared & Analyzed: 2F-Mar-12
Nitrate as NO3 9.480 0.50 REGR 16.8 6.1480 93.3 80-126 1.31 34
Reference (PC20248-SRM 1) Prepared & Analyzed: 21-Mar-12
Nitrate as NO3 3530 Lo mg/L 357 98.9 80-120

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected,
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS

‘Approved by State of Catlfornia

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Read

Salinas, CA 83807
Aftn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030531

Reporting Date:  March 30, 2012

Phosphorus - Quality Control

Soil Control Lab

Reporting Spike Source YoREC RPD
Analyte Result MDL Limit Units Level Result %REC Limits RPDY Limit Nates
Baich PC20337 - Default Prep GenChem
Blank (PC20337-BLK1) Prepared & Analyzed: 28-Mar-12
Total Phosphate (as PO4) ND 0.030 mg/L
Dugphlcate (PC20337-Dupl) Source: 2030610-02 Prepared & Analyzed: 28-Mar-12
Total Phosphate (as PO4) 3.925 0,30 mg/L 4,003 1.95 20
Matrix Spike (PC20337-MS1) Source: 2030610-02 Prepared & Analyzed: 28-Mar-12
Total Phosphate {as PO4) 6.740 0.30 mg/L 3.07 4.603 89.2 80-120
Matrix Spike Dup (PC20337-MSDI) Source: 2030610-02 Prepared & Analyzed: 28-Mar-12 ‘
Tetal Phosphate (as PO4) 6.792 0.30 mafL 3.07 4.003 90.8 %0-120 0.763 20
Reference (PC26337-SRM1) Prepared & Analyzed: 28-Mar-12
Total Phosphate {as PO4) 10.28 6.60 mg/L 122 84,2 80120

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERICLOGISTS

Approved by State of Callfornia

SOIL CONTROL LAB

Century Environmental Services
18498 Mero Road

Salinas, CA 93907
Attn: Paul Schneider

Classical Chemistry Parameters -~ Quality Control
Soil Contrsl Lab

TEL: 831-724.5422
FAX: 831-724-3188

Work Order #. 2030531
Reporting Date:

March 30, 2012

Reporting Spike Source %REC RPD .
Analyte Result MDL Limit Units Level Result %REC Limits RPD Limit Mates
Batch PC20239 - Default Prep GenChem
Duplicate (PC20239-Dupl) Source: 2030540-01 Prepared & Analtyzed: 20-Mar-12
pH §.20 0.1 pH Units 8.19 0.122 20
Reference (PC20239-SRM1) Prepared & Analyzed: 20-Mare12
pH 6.93 0.1 pH Units 7.22 9.0 80-120
Batch PC20246 - Default Prep GenChem
Blank (PC20240-BLK1) Prepared & Analyzed: 20-Mar-12
Specific Conductance {ECY ND 1.0 uSiem
Duplicate (PC20240-Dupl) Source: 2030540-01 Prepared & Analyzed: 20-Mar-12
Specific Cenductance (EC) 846.0 1.0 uSfem 846.0 0.00 )
Reference (PC20240-SRM1) Prepared & Analyzed: 20-Mar-12
Specific Conductance (EC) 504.0 1o uSfem 495 102 80-120
Batch PC20242 - Default Prep GenChemn
Blank (PC20242-BLK1) Prepared & Analyzed: 20-Mar-12
Total Alkaiinity as CaCO3 ND La mg/L
Duplicate (PC20242-Dupl) Source: 2030540-01 Prepared & Analyzed: 20-Mar-12
Total Alkalinity as CaC03 218.1 2.0 mg/L 220.4 1.06 20
Batch PC20245 - Default Prep GenChem
Blank (PC20245-BLK1) Prepared & Analyzed: 20-Mar-12
Turbidity ND 0.10 NTU

RL - are levels down to which we can quantify with relzability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS

“Approvad by State of Ca;!f_cm_ia_ _

SOIL CONTROL LAB

Century Envirenmental Services
18499 Moro Road

Salinas, CA 93967
Attr: Paul Schneider

A

Classical Chemistry Parameters - Quality Control

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030531
Reporting Date:

March 30, 2012

Soil Control Lab

Reporting Spike Source YWREC RPD
Analyte Result MDL Limit Units Level Result Y%REC Limits RPD Limit Notes
Batch PC20245 - Default Prep GenChem
Duplicate (PC20245-Dupl) Souyce: 2030543-01 Prepared & Analyzed: 20-Mar-12
Turbidity 5.670 0.10 NTU 5.540 2.32 20
Bateh PC20246 - Default Prep GenChem
Blank (PC20246-BLKI) Prepared & Analyzed: 21-Mar-12
Total Sulfide ND 0.10 me/.
Duplicate (PC20246-Dupl}) Source: 2030531-01 Prepared & Analyzed: 21-Mar-12
Total Sulfide 2.290 0.10 mg/L 2.350 2.59 20
Batch PC20248 - Default Prep GenChem
Blank (PC20248-BLK1) Prepared & Analyzed: 21-Mar-12
Sulfate as S04 NI 1.0 mg/L
Chioride ND L0 "
Fluoride NI G.10
LCS (PC20248-BS1) Prepared & Analyzed: 21-Mar-12
Flueride 0.4450 0.10 mgiL 0.300 89.0 80-120
Chicride 18.55 1.0 " 20.0 92.8 $0-120
Suifate as 504 19.22 1.0 20.0 96.1 80-120
LCS Dup (PC20248-BSD1) Prepared & Analyzed: 21-Mar-12
Chloride 18.44 L0 mg/l 20.0 92.2 80-120 0.584 20
Fluoride 0.4610 0.10 0.500 92.2 80-120 3.33 20
Sulfate as S04 19.10 1.0 i 20.0 95.3 80-120 0.637 20

RL - are levels down to which we can quantify with reliability, a result below this tevel is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
andl
BACTERIOLOGISTS
Approved by Siate of California TEL: 831-724-5422

SOLCONTROLLAB

Work Order #: 2030531
Reporting Date: March 30, 2012

Century Environmental Services
18498 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Classical Chemistry Parameters - Quality Control

Soil Control Lab

Repotting Spike Source %REC RPD
Analyte Result MDL Limit Units Level Result %REC Limits RPD Lirit Notes
Batch PC20248 - Default Prep GenChem
Daplicate (PC20248-DUP1) Source: 2030548-01 Prepared & Analyzed: 21-Mar-12
Sulfate as 504 6252 1.0 mg/L. 6272 0.319 20
Fluoride ND 8.10 " 0.08100 20
Chloride 5707 1.0 " 5734 0.472 20
Matrix Spilce (PC20248-M3S1) Source: 2030548-01 Prepared & Analyzed: 21-Mar-12
Sulfate as 504 26.23 1.0 mg/L. 20.0 6.272 0u.8 80-120
Chioride 25.15 1.0 " 200 5.734 97.1 80120
Fluoride 0.5330 0.10 " 0.506  0.08100 90.8 80-120
Matrix Spike Dup (PC24248-MSD1) Source: 2030548-01 Prepared & Analyzed: 2)-Mar-12
Fluoride 0.5340 0.10 mg/l 0.508 0.68100 90.6 80-120 0.187 20
Sulfate as S04 25.50 1.0 " 20.0 6272 96.2 80-120 2.80 20
Chloride 24.43 1.0 " 20.0 5.734 93.5 80-120 2.92 20
Reference (PC20248-SRM 1) Prepared & Analyzed: 2]-Mar-12
Fluoride 7.552 0.20 mg/L, 7.66 98.6 80-120
Sulfate as 504 91.74 2.0 " 94.1 104 80-120
Chloride 25.56 2.0 " 25.5 100 80-120
Batck PC20252 - Defauit Prep GenChem
Blank (PC20252-BLK1) Prepared & Analyzed: 21-Mar-12
Total Suspended Sclids ND 1.0 mg/l
Blank (PC206252-BLK2) Prepared & Analyzed: 21-Mar-12
Total Suspended Sclids ND Lo my/L

RL - are levels down to which we can quantify with reliability, a resuit befow this fevel is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS

Approved by State of Catifornia

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

|

Classical Chemistry Parameters - Quality Control

TEL: 831-724-5422
FAX: 831.724-3188

Work Order #: 2030531
Reporting Date:

March 30, 2012

Soil Contrel Lab

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Level Result %REC Limits RPD Limit MNotes
Batch PC20252 - Default Prep GenChem
Duplicate (PC20252-Dupl) Source: 2030427-01 Prepared & Analyzed: 21-Mar-12
Total Suspended Solids 5i.50 4.3 mg/l 48.67 5.65 20
Duplicate (PC20252-Dup2) Source: 2030486-01 Prepared & Analyzed: 21-Mar-12
Total Suspended Solids 302.1 41 mg/L 369.6 20.1 20 A-03
Batch PC20254 - Default Prep GenChem
Blank (PC20254-BLK1) Prepared & Analyzed: 28-Mar-12
Total Crganic Carben ND 1.0 mg/L
Duplicate (PC20254-Dup1) Source: 2038486-01 Prepared & Analyzed: 28-Mar-12
Total Crganic Carbon 20.64 4.0 mg 22.64 9.24 20
Matrix Spike (PC20254-MS1) Source: 2030486-01 Prepared & Analyzed: 28-Mar-12
Totat Organic Carbon 61.60 4.0 mg/L. 40.0 22.64 974 80-120
Matrix Spike Dup (PC20254-MSDI) Source: 2030486-01 Prepared & Analyzed: 28-Mar-12
Total Organic Carbon 63.52 4.0 mg/l 40.0 22.64 142 80-120 3.07 20
Reference (PC20254-SRM1) Prepared & Analyzed: 28-Mar-12
Total Organic Carbon 65.92 4.0 mg/l, 62.5 105 80-120
Batch PC20255 - Default Prep GenChem
Blank (PC20255-BLK1) Prepared & Analyzed: 21-Mar-12
Total Dissolved Solids ND 10 mg/L

RL - are levels down to which we can quantify with reliability, a result betow this level is reported as "ND” for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIODLOGISTS

Approved by State of California

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attr: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order#:. 2030531

Reporting Date:  March 30, 2012

Classical Chemistry Parameters - Quality Control

Seil Control Lab

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Level Result WREC Limmits RPD Limit Notes
Bateh PC20255 - Defautt Prep GenChem
Duplicate (PC20255-Dupl) Source: 2030531-0F Prepared & Analyzed: 21-Mar-12
Total Dissolved Solids 914.0 10 mg/L 902.0 1.32 20
Reference (PC20255-SRM 1) Prepared & Analyzed: 21-Mar- 12
Total Dissolved Solids 720.0 10 myg/L. 746 96.5 §0-120
Batch PC20265 - EPA 3005A
Blank (PC20265-BLK1) Prepared & Analyzed: 22-Mar-12
Hardness ND 5.0 mg/L.
Blank (?C20265-BLK2) Prepared & Analyzed: 22-Mar-12
Hardness WD 5.0 mg/L
LCS (PC20265-BS1) i Prepared & Analyzed: 22-Mar-12
Hardness 167.9 50 mg/l, 167 101 80-120
Duplicate (PC20265-DUP1) Source: 2030495-01 Prepared & Analyzed: 22-Mar-12
Hardness 1134 5.0 mg/L 1138 0.407 20
Duplicate (PC20265-DUP2) Source: 2030497-01 Prepared & Analyzed: 22-Mar-12
Hardness 2283 50 mg/lL 230.7 0973 20
Matrix Spike (PC20265-MS1) Source: 2630495-0% Prepared & Analyzed: 22-Mar-12
Hardness 275.0 5.0 mg/L, 167 38 96.5 80-120
Matrix Spike (PC20265-MS2) Source: 203849701 Prepared & Analyzed: 22-Mar-12
Hardness 389.1 5.0 mp/l 147 2307 %4.9 80-120

RL - are fevels down to which we can quantity with reliability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS

and

BACTERIOLOGISTS
Approved by State of California

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 2030531

Reporting Date:  March 30, 2012

Classical Chemistry Parameters - Quality Control

Soil Control Lab

Reporting Spike Source Y%REC RPD
Analyte Result MDL Limit Units Level Result %REC Limits RPD Limit Notes
Batch PC20265 - EPA 3005A
Matrix Spike Dup {PC20265-MSD1) Source: 2030495401 Prepared & Analyzed: 22-Mar-12
Hardness 275.6 50 mg/L 167 1138 9.9 80-120 0.200 20
Matrix Spike Dup (FC20265-MSD3) Source: 2030497-01 Prepared & Analyzed: 22-Mar-12
Hardness 388.8 5.0 mg/L 167 230.7 94.7 80-120 0.0750 20
Reference (PC20265-SRM2) _ Prepared & Analyzed: 22-Mar-12
Hardness 54,28 50 mg/L 542 100 80-120
Reference (PC20265-SRM4) Prepared & Analyzed: 22-Mar-12
Hardness 54.46 5.0 mg/L 54.2 100 80-120

RL - are levels down to which we can quantify with reliability, a result below this level is reperted as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by_s_la_sfe of Caii!ornia TkL: 831-724-5422

SOIL CONTROL LAB

Work Order #: 2030531
Reporting Date:  March 30, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Attn: Paut Schneider

Metals - Quality Control

Soil Control Lab

Reporting Spike Soures %REC RPE>
Analyte Resuit MDL Limit Units Level Result %REC Limits RPD Limit Nates
Batch PC20265 - EPA 3005A
Blank (PC20265-BLK 1) Prepared & Analyzed: 22-Mar-12
Teotal Sodium {Na) ND 0.50 my/L
Silica (5i02) ND 1.0 "
Total Copper (Cu) ND 20 ug/l
Totat Calcium (Ca) ND 0.50 gL
Tatai iron (Fe) N 25 upfl,
Total Manganese {Mn} ND 20 "
Total Potassium (K) ND 0.30 mg/L.
Total Zinc (Zn} ND 10 ug/L.
Total Aluminum (Al ND 25 "
Tetal Magnesium {hMg} D .50 mg/l.
Blank (PC20265-BLK2) Prepared & Analyzed: 22-Mar-12
Total Caicium (Ca) ND 0.50 mg/L
Total Iron (Fe) ND 25 ug/L
Totat Sodium (Na) ND 0.50 mg/l
Total Manganese {Mn} ND 20 ug/L
Silica {Si02) ND 1.6 mg/L
Total Alumirum (Al ND 25 u/l
Total Potassium () ND 0.30 mg/L
Total Magnesium (Mg) ND 0.50 "
Total Copper {Cu) ND 20 ug/L.
Total Zing (Zn) ND 10 "
LCS (PC20265-BS1) Prepared & Analyzed: 22.Mar-12
Total Magnesium (Mg) 25.15 0.50 mg/L 25.0 101 85-115
Totat Copper (Cu) 356.0 20 ug/L 360 98.9 85-115
Silica (8i02) 7.103 1.0 mg/l 85-115
Total fran (Fe) 4344 25 ug/L. 435 99.9 85-115
Total Calcium (Ca) 25.25 0.50 mg/L 25.0 101 85-115

RL - are levels down to which we can quantify with reliability, a result below this fevel is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS
and
BACTERIOLOGISTS
Approved by State of California TEL: 831-724-5422

SO“— CONTROL | AR FAX: 8817243165

Work Order #: 2030531
Reporting Date:  March 30, 2012

Century Environmenial Services
18499 Moro Road

Saiinas, CA 93907
Attn: Paut Schneider

Metals - Quality Cantrol

Soil Conirol Lab

Reporting Spike Source Y%REC RPD
Analyte Result MDL Limit Units Level Result UREC Limits RPD Limit Notes
Batch PC20265 - EPA 3005A
L.CS (PC20265-BS1) Prepared & Analyzed: 22-Mar-12
Total Zinc {Zn) 913.8 10 ug/l 966 101 85-115
Total Alusinum (Ai) 1992 25 " 1970 101 85-115
Total Potassium {K) 25.18 0.50 mg/L 25.0 162 85-115
Total Sodium (Na) 26,19 0.50 " 25.0 103 85-11%
Total Manganese (Mn} 1697 20 ug/l 1690 100 85-115
Dupticate (PC20265-DUP1) Source: 2030493-01 Prepared 8 Analyzed: 22-Mar-12 ]
Total Manganese (Mn) 1253 20 ug/l. 1252 0.0798 20
Total Potassium (K} 2.308 0.50 mg/L. 2,254 2.37 20
Total Zinc {Zn) ND 19 g/l 2.100 20
Silica {5i02) 26.04 L0 mg/L 23.40 249 20
Total Iron (Fe) 154.6 25 ugfl. 165.0 6.51 20
Total Copper (Cu} ND 20 " ND 20
Totai Sodium {Na) 14.92 0.50 mg/L 14.95 4.201 20
Total Aluminum (Al) ND 25 g/l 3.200 20
Total Magnesium (Mg) 4.200 0.50 mg/L 4.203 0.0714 20
Total Caleium (Ca) 38.34 0.50 " 18.52 0.468 20
Duplicate (PC20265-DUP2) Sonrce: 2030497-01 Prepared & Analyzed: 22-Mar-12 -
Total Sodium (Na) 34.87 8.50 mg/L 35.23 1.03 20
Totai Magnesium (Mg) 24.91 0.50 u 25.14 0.919 20
Tatal Patassium (K) 14.05 0.36 " 14.17 0.850 20
Total Zinc {Zn) 7.100 10 ug/l 5.500 254 20 QR-04
Total Aluminum (A1) ND 25 " ND 20
Total Calcium {Ca) 49.87 4.50 mg/L 30.38 1.02 20
Total Copper (Cu) ND 26 ug/L ND 20
Tolai Manganese (Mn) 284.4 20 " 285.7 0.456 26
Total Iron (Fe) 2562 23 " 2575 0.506 20
Silica {8i02) 39.83 £.0 ma/l 39.79 0,100 20

RL - are levels down to which we can quantity with reliability, a result below this leve! is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS

ang
BACTERIOLOGISTS
Approved by State of California TEL: 831-724-5422
SR - FAX: 831-724-3188

Century Environmental Services Work Order # 2030531
18498 Mora Road %% Reporting Date:  March 30, 2012

Salinas, CA 93907 1
Attn: Paul Schneider

Metals - Quality Control

Sail Control Lab

Reporling Spike Source %REC RPD
Analyte Result MDIL Limit Units Level Result YREC Limits RPD fimit Notes
Batch PC20265 - EPA 3005A
Matrix Spike (PC20265-MS1) Source: 2030495-01 Prepared & Analyzed: 22-Mar-12
Total Calcium (Ca) 62.34 0.350 mg/L 25.0 38.52 95.3 80-120
Total Zinc {Zn) 8823 10 ugfl. 906 2,100 97.2 80-120
Total Magnesium (Mg} 28.60 6.50 mg/L. 250 4.203 97.6 80-120
Total iron (Fe) 580.3 25 ug/L, 435 165.0 95.5 80-120
Total Copper (Cu) 348.6 20 " 360 ND 96.8 20-120
Sifica (Si02) 2593 1.0 mg/t, 25.40 80-120
Total Potassium (K} 26.87 0.50 " 25.0 2.254 98.5 80-120
Total Manganese (Mn} 1785 20 ug/L 1690 125.2 982 8§0-120
Total Aluminum {Al} 1879 25 " 1970 3,200 95,2 30-120
Total Sedium (Na) 40.14 0.50 mg/L 25.0 14.95 10l 80-120
Matrix Spike (PC20265-M82) Souree: 2030497-01 Prepared & Analyzed: 22-Mar-12
Total Manganese (Mn) 1903 20 e 1650 2857 95.7 80-120
Total Copper (Cu) 3398 20 " 360 ND 944 20-120
Total Sodium (Na) 56.96 0.50 mg/l, 250 35.23 98.9 80-120
Total Calcium {Ca) 73.68 0.50 " 25.0 50.38 93.2 80-120
Silica (Si02) 39,88 1.0 " 39.79 80-120
Total Zinc (Zn) 897.2 10 ug/l, 906 5,500 98.4 80-120
Total lron {Fe) 2036 25 " 435 2575 81.0 80-120
Total Aluminum (Al) 1901 25 " 15710 WD 96.5 80-120
Total Potassium (K} 38.59 0.50 mp/L. 25.0 14.17 97.7 80-120
Total Magnesium (Mg) 49.18 0.50 “ 25.0 25,14 96,2 80-120
Matrix Spike Dup (PC20265-MSD1) Source: 203049501 Prepared & Analyzed: 22-Mar-12
Total Zing (Zn) 888.6 10 ug/L 906 2.100 97.8 86-120 0.712 20
Total Manganese (Mn) 1792 20 " 1690 1252 98.6 80-120 0.391 20
Totai Sodium {Na) 40.26 0.50 mg/L 25.0 14.95 10l 80-120 0.299 20
Totat Aluminum {Al} 1897 25 ug/L 1970 3.200 96.1 0120 0.953 20
Silica (Si02} 2611 1.0 mg/L 25.40 0-120 0.692 20

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMISTS

and
BACTERIOLOGISTS
Approved by State of Catifornia TEL: 831-724-5422
S T R FAX: 831-724-3188

Work Order # 2030531
Y%i% Reporting Date:  March 36, 2012

Century Environmental Services
18499 Moro Road

Salinas, CA 93907
Adtn: Paul Schneider

Metals - Quality Control

Soil Control Lab

Reporting 3pike Source %REC RPD
Analyte Rasuit MDL Limit Units Level Result YBREC Limits RPFD Limit Notes
Batch PC20265 - EPA 3005A
Matrix Spike Dup (PC20265-MSD1) Source: 2030495-01 Prepared & Analyzed: 22-Mar-12
Total Magnesium {Mg) 28.81 0.50 me/L. 25.0 4.203 98.4 80-120 0.732 20
Total Iron (Fe} 5757 25 ugfl. 435 165.0 944 80-120 0.796 20
Total Copper (Cu) 346,0 20 " 360 ND 96.1 80-120 0.749 30
Total Potassium (K) 26.98 8.30 mg/L. 25.0 2,254 98.9 30-120 0.409 20
Total Calclum (Ca) 62.24 .50 " 25.0 38.52 94.8 80-120 0,209 20
Matrix Spike Dup (PC20263-MSD2) Seurce: 2030497-01 Prepared & Analyzed: 22-Mar-12
Totat Copper (Cu) 342.0 20 ug/L. 360 ND 950 $0-120 0.645 20
Total Manganese (Mn) 1900 20 " 1660 285.7 95.5 80-120 0.158 20
Total Potassium (K) 38.60 0.50 g/l 25.0 14.17 977 80-120  0.0259 20
Total Iron {Fe) 2939 25 ug/L 435 2575 83.7 80-120 0.102 20
Total Magnesium (Mg) 49.17 0.5¢ me/L. 25.0 25.14 96.1 80-120  0.0203 20
Tetal Caloium (Ca) 73.58 0,50 - 25.0 5038 928 80-120 0.136 20
Silica {8i02) 40.28 1.0 o 39.79 80-120 0.998 20
Total Sedium {Na) 60.06 0,50 " 230 35.23 99.3 £0-120 0,167 20
Total Aluminum {Al} 1899 25 ugfl 1970 ND 96,4 80-120 0.105 20
Total Zing {Zn) 3963 10 " 905 5.500 98.3 30-120 0.100 20
Reference (PC20265-SRM1) Prepared & Analyzed: 22-Mar-12
Totat Zinc (Zn) 1149 19 ug/L 1130 102 80-120
Total Manganese (Mn) 6532 20 - 640 102 80-120
Total Cepper (Cu} 365.8 20 " 359 102 80-120
Total Aluminum (Af) 850.6 23 " 810 105 80-120
Total Iron {Fe) 307.2 25 " 308 99.7 30-120
Reference (PC20265-SRM2) ) Prepared & Analyzed: 22-Mar-12
Total Petassium {K) 6.834 0.50 mg/l, 6,70 102 80-120
Total Caicium {Ca) 2771 0.5 " .52 99.4 80-120
Total Magnesium {Mg) 7.765 0.50 “ 7.85 58.9 $0-120
Total Sodium (Na) 1452 0.50 " 14.3 100 80-120

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "N for Not Detected.
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ANALYTICAL CHEMISTS

and

BACTERIOCLOGISTS
Approvad by State of Cadifornia

SOIL CONTROL LAB

Century Environmental Services
18499 Moro Road

Salinas, CA 83907
Attn: Paul Schneider

Metals - Quality Control

TEL: 831-724-5422
FAX: 831-724-3188

Work Qrder #: 2030531
Reporting Date:  March 30, 2012

Soil Control Lab

Reporting Spike Souree YREC RPD
Analyte Result MDL Limit Units fLevel Resuit YoREC Limits RPD Lirmit Nates
Batch PC20265 - EPA 3005A
Reference (PC20265-SRM3) Prepaved & Analyzed: 22-Mar-12
Total Cepper (Cu) 156.9 20 ugfl, 359 99.4 80-120
Total lron {Fe) 302.3 25 ) 308 98.1 §0.120
Total Manganese (Mn) 647.3 20 " 640 101 80-120
Total Aluminum (Al) 839.6 23 o 810 104 80-120
Total Zinc (Znj £158 10 " 1130 102 $0-120
Reference (PC20265-SRM4) Prepared & Analyzed: 22-Mar-12
Total Calcium (Ca) 8.733 0.50 mg/L .82 99.0 #0-120
Total Sodium (Na) 14.68 0.50 o 14.5 101 £0-120
Total Magnesium (Mg} 7.830 0.50 “ 7.85 99,7 80-120
Total Potassium (K) 6.852 0.50 " 6.70 102 80-120
Batch PC20271 - EPA 3005A
Blank (PC26271-BLK1) Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) ND 0.50 ug/LL
LCS (PC20271-BS1) Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) 38.16 0.50 ug/L 40.0 95.4 85-115
1.CS Dup (PC20271-BSDI) Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) 38.26 0.50 ug/l, 400 93.6 35-115 0.262 20
Duplicate (PC20271-DUP1) Source: 2030543-01 Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) 89550 0.50 ug/L 0.9040 5.49 20
Duplicate (PC20271-DUP2) Souree: 2030497-01 Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) 1.305 0.5¢ ug/L 1.334 2.20 20

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
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ANALYTICAL CHEMIBTS
and
BACTERICLOGIETS
‘Approved by _Szata pf Ca_lil’o_rnig TEL: 831-724-5422

SOIL CONTROL LAB

Century Environmentat Services
18498 Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Work Order # 2030531
Reporting Date: March 30, 2012

Metals - Quality Control

Soil Contrel Lab

Reporting Spike Souree WREC RPD
Analyte Result MDL Limit Units Level Result YREC Limits RPD Limit Notes
Batch PC20271 - EPA 3005A
Matrix Spike (PC20271-MS1) Source: 2030543-01 Prepared & Analyzed: 22-Mar-12
Tolal Arsenic {As) 38.92 0.56 ug/L 40.0 0.9040 95.0 80-120
Matrix Spike (PC20271-MS2) Source: 2030497-01 Prepared & Analyzed: 22-Mar-12
Total Arsenic (As) 38.39 0.50 ug/LL 40.0 1.334 92.4 80-120
Matrix Spike Dup (PC20271-MSD1) Source: 2030543-01 Prepared & Analyzed: 22-Mar-12 o
Total Arsenic (As) 37.80 0.50 ug/l. 40.0 0.9040 92,2 30-120 2.92 20
Matrix Spike Dup (PC26271-MSD2) Source: 2030497-01 Prepared & Analyzed: 22-Mar-12
Totat Arsenic (As) 39.34 0.50 ug/l 400 1.334 95.0 80-120 2.44 20
Reference {PC20271-SRM1) Prepared & Analyzed: 22-May-12
Total Arsenic (As} 2298 0.50 g/l 213 108 80-130

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "NID" for Not Detected,

Page 16 of 17 m /@M



ANALYTICAL CHEMISTS
andl
BACTERICLOGISTS
_App_rover_ﬂ by S.#a!e of Ca!l_f_om_ia _ TEL: 831-724-5422

SOLCONTROLLAB

Work Order #: 2030531
Reporting Date:  March 30, 2012

Century Environmental Services
1849% Moro Road

Salinas, CA 93907
Attn: Paul Schneider

Notes and Definitions
QR-04 The RPD of the sample dupiicates was outside the normal acceptance range, but this is because the analyte concentration was
below or near the reporting limit. This leads to high RPDs.

A-Cl The RPD of the TSS results for this sample was slightly beyond the control limits for the analysis, this was due to the presence of
coarse particles that settle very quickly and make reproducibility a challenge.

RL - are levels down to which we can guantify with reliability, a result below this level is reported as "ND" for Not Detected.
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Acid Chemical Feed Pump Sizing and Usage

Exhibit 6

Well #2 - Pilot
Project: Paraisa Hot Springs, Lower pH Date: 3/1/12 By: CRM
Design Basis:
Gals per day usage IRy » _-_'_3_,_312 gallens per day {per site profile)
Gallons per minute flow comn 2.3 gpm max design flow rate
Initial pH -+ 8.90 (site specific from worksheet)
Final pH {desired) 6.00 (site specific from worksheet)
Acid (H2504) 0.00 mg/L (from RTW calculation sheet)
Acid (HCI) 19.00 mg/L (from RTW calculation sheet)
Base (NaCH} ~ 0.00 mg/L (frem RTW caleulation sheet)
Other "0.00 mg/L (from RTW caiculation sheet)
Chemical Ll HC
Chemical % {as purchased) 0T 36 % solution
FPump type . Stenner pump
injection Pressure - - 50-100 psi
Pump Sizing
Well pump rate (gpm) x Required dosage {ppm) x 1440 / Solution strength ppm = Feed pump cutput (gpd)
Well pump rate = 2.3 (from above)
Desage for pH adjustment = . 19.00 mg/L {from RTW calculation sheet)
Concentration of chemical = . 36.00 % sclution
Chemical strength =~ 360,000 ppm
Dilution = 7000601 dilution of delivered chemical
Finat concentration as Fed = .- © 51,429 ppm
Feed pump output {GPD} = *.:. ' - 1.22 Gals per day capacity needed
Feed pump output {GPH) = S _-Q_.'_U_51 Gels per hr capacity needed
Feed pump output (IPH) = 700,193 liters per hr capacity needed
Stroke setting % 100% (typical mid point for chem metering diaphragm)

Frequency {speed) setting = 40%. (typical mid point for chem metering diaphragm)

Chemical Usage  Tank Sizing

Hrs per day pump runs . 24.00 {based on utilization above)
Daily usage . 1,22 {(gals)
Weekly usage [ 8.57 gals / week

Monthly usage 36.71 gals / month




Base Chemical Feed Pump Sizing and Usage

Well #2, Pilot
Project: Paraiso Hot Springs, Raise pH

Design Basis:

Gals per day usage
Galfons per minute flow
Initial pH

Final pH (desired)

Acid {H2504)

Acid {HCI)

Base {(NaOH)

COther

Chemical

Chemical % (as purchased)
Pump type

Injection Pressure

Pump Sizing

Date: 3/1/12 By:

JReE " 3,312 gallons per day {per site profile)
1027 2.3 gpm max design flow rate

6.20 {site specific from worksheet)

6.80 {site specific from worksheet)
-0.60 mg/L (from RTW calculation sheet)
0.00 mg/L. (from RTW calculation sheet)
~20.00 mg/l (from RTW calculation sheet)
-:0.00 mg/L (from RTW calculation sheet)

Ui NaOH
R =:50. % solution
" Stenner: pump
©50-100 psi

CRM

Exhibit 7

Well pump rate (gpm) x Required dosage (ppm) x 1440 / Solution strength ppm = Feed pump output (gpd)

Weli pump rate =

Dosage for pi adjustment =
Concentraticn of chemical =
Chemical strength =

Dilution =

Final concentration as Fed =

Feed pump output {GPD)
Feed pump output {GPH)
Feed pump cutput (IPH)

o1 i

Stroke setting
Frequency (speed) setting ..

Chemical Usage / Tank Sizing
Hrs per day pump runs
Daily usage
Weekly usage
Monthly usage

2.3 (from above}

20.00 mg/L {from RTW calculation sheet)
50.00 % solution
500,000 ppm
oerert  dilution of delivered chemical
71,429 ppm

0.93 Gals per day capacity needed
0.039 Gals per hr capacity needed
0.146 liters per hr capacity needed

- 100% {(typicai mid point for chem metering diaphragm)
-30% (typical mid point for chem metering diaphragm)

24,00 {based on utilization above)
- 0.83 (gals)
" 6.49 gals / week
27.82 gals / menth




Exhibit 8

Caustic Regen

Acid Regen

Total Regen

IpH adjust

Media replace

Totals

TOTAL =

Operating Costs - Chemical and Media
Paraiso Well #2

4,919 total gallons wastewater per event (all vesseis)
2,460 Total galions per ONE vessel
1652 Min of Total cycle time
365 # regenerations per year
7,764.82 Total gations of NaOH (50%) used
$4.00 NaOH cost / gailon
I - $31,059 | Est. chemical NaOH cost per year
2,180.90 Total galions of H2S04 {98%) used
$5.00 H2304 cost / gallon (quotation)
I °$10,804 :l Est. chemical H2S04 cost per year
I SR Y& ,864'.I Total Chemical per annum for Regeneration
$3.00 Cost of acid for pH adjustment . Gallon
179.00 gallons/month
2,148.00 Gallons/year
$4.00 Cost of caustic for pH adjustment per Gallon
66.00 gallons/month
792.00 Gallons/year
| sgs1200] cost / year
14.60 Media replacement per year {at 25 regens)
$584.00 Cost to project ($2.0/1b)
l '$9,782_.:001 Total cost per annum
:.$41,863.78 Total Regen Chemicai Costs
: $9,61200 Total pH adjustment chemical costs
©$9,782.00 Media Replacement pro-rated Cost
.$61,257.78 Total Operating Cost

crm 043012




Exhibit 9

Method 8029
FLUORIDE (0 to 2.00 mg/L F7) For water, wastewater and seawater

SPADNS Method™ (Reagent Solution or AccuVac Ampuls)
Using SPADNS Reagent Solution

. (RECALL) [ PRGM
2 7
ENTER

1. Enter the stored 2. Press: 27 ENTER 3. Pipet 10.0 mL of

PRGM
7

4, Measure 10.0 mL of

program number for The display will show ~ sample into a dry 10-mL deionized water into 2
fluoride (F} powder mg/L, I and the sample cell (the second dry sample cell
pillows. ZERO icon. prepared sample). (the blank).
Press: PRGM Note: The sample and

. . blank should be at the same
The display will show: temperature (:1 °C).

PRGM ? Temperature adjushments
may be made before or
after reagent addition.

ZERO

5. Pipet 2,00 mL of 6. Press: 7. When the timer 8. Press: ZERO

SPADNS Reagent into TIMER ENTER beeps, place the blank  The cursor will move to
each cell. Swirl to mix. A one minute reaction 1L the cell holder. the right, then the
Note: SPADNS Reagent is pﬁ[‘i(}d will bcgln Tlghtly cover the sample d1spiay will show:
toxic and corrosive; use cell with the
: , . 0.00 mg/L F
care while measuring. Use mstrument cap.

a pipet filler

Note: The SPADNS
Reagent must be measured
accurately:.

* Adapted from Standard Methods for the Examination of Water and Wastewater. The procedure for this instrument
uses an alternate wavelength outside the accepted 350-380 nm range. The reagents used ave the same as those in
the USEPA accepted method.
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FLUORIDE, continued

9, Place the prepared
sample into the cell
hoider, Tightly cover the
sample celi with the
instrument cap.

10. Press: READ
The cursor will move to
the right, then the resuit
in mg/L fluoride will be
displayed.

Note:r Use of the Standard
Adjust feature with each
rew lot of reagent is highly
recommended. See
Accuracy Check jollowing
these steps.

Using AccuVac Ampuls

RECALL|{ SETUP
2 8

ENTER

1. Enter the stored

program number for

fluoride (¥7)- AccuVac

Ampuls.

Press: PRGM

The display will show:
PRGM ?

2. Press: 28 ENTER

The display will show
mg/L, F and the
ZERO icon.

3. Collect at ieast 40
mL of sample in a
50~mL beaker. Pour at
least 40 mL of
deionized water into a
second beaker.

212

4. Fill a SPADNS

Fluoride Reagent
AccuVac Ampul with
sample by breaking the
tip on the bottom of the
beaker. Fill a second
AccuVac Ampul with
deionized water

(the blank).

Note: Keep the tip
immersed while the ampule

Jills completely,



FLUORIDE, continued

5. Quickly invert the
ampules several times to
mix. Wipe off any
liquid or fingerprints.

Note: Do not place finger
aver the broken tip- the
liguid will vemain in

the ampul.

9. Place the AceuVac
Ampul containing the
sample into the
instrument. Tightly
cover the sample cell
with the instrument cap.

6. Press:

TIMER ENTER

A one-minute reaction
period will begin.

10, Press: READ
The cursor will move to
the right, then the resuit
in mg/L fluoride will be
displayed.

Note: Use of the Standard
Adjust feature with each
new lot of veagent is highfy
recommended. See
Accuracy Check following
these steps.

7. After the timer beeps
place the blank into the
cell holder. Tightly
cover the ampule with
the instrument cap.

213

8. Press: ZERQ

The cursor will move to
the right, then the
display will show:

0.0 mg/L F



FLUORIDE, continued

Sampling and Storage

Accuracy Check

Method Performance

Collect samples in plastic bottles. Samples may be stored up to
28 days.

Standard Solution Method

A variety of standard solutions covering the entire range of the
test are available from Hach. Use these in place of sample to
verify technique. Minor variations between lots of reagent
become measurable above

1.5 mg/L.. While results in this region are usable for most
purposes, better accuracy may be obtained by difuting a fresh
sample 1:1 with deionized water and retesting. Multiply the
result by 2.

Standard Adjust

To adjust the calibration curve using the reading obtained with a
1.80-mg/L. Standard Solution, press SETUP and use the arrow
keys to scroll to the “STD” setup option. Press ENTER to activate
the option. Then enter 1.80 to edit the standard concentration to
match that of the standard used. Press ENTER to complete the
adjustment. See Standard Curve Adjustment in Section I for more
information.

Precision

In a single laboratory, using standard solutions of 1.00 mg/L
fluoride and two lots of SPADNS Reagent with the instrument, a
single operator obtained standard deviations of £0.035 mg/L
fluoride.

In a single laboratory, using standard solutions of 1.00 mg/L.
fluoride and two lots of SPADNS AccuVac Reagent with the
instrument, a single operator obtained standard deviations of
+0.040 mg/L fluoride.

Estimated Detection Limit (EDL)

The EDL for programs 27 and 28 is 0.05 mg/L. ¥, For more
information on derivation and use of Hach’s estimated detection
limit, see Section 1,
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FLUORIDE, continued

Interferences

This test is sensitive to small amounts of interference. Glassware
must be very clean. Repeating the test with the same glassware is
recommended to ensure that results are accurate.

The following substances interfere to the extent shown:

Substance Concentration Error

Alkalinity (as CaCOy) 5000 mg/L -0.1 mg/L F°
Aluminum 0.1 mg/l. 0.1 mglL F
Chiloride 7000 mg/L +0.1 mg/L. F
Iron, ferric 10 mg/L 01 mgill F
Phosphate, ortho 16 mg/L +0.1 mg/lL F
Sodium Hexametaphosphate 1.0 my/L +0.1 mg/l. ¥
Sulfate 200 mg/L +0.1 mg/L 7

SPADNS Reagent contains enough arsenite to climinate
interference up to 5 mg/L chlorine. For higher chlorine levels,
add one drop of Sodium Arsenite Solution to 25 mL of sample for
each 2 mg/L. of chlorine.

To check for interferences from aluminuin, read the concentration
one minute after reagent addition, then again after 15 minutes.
An appreciable increase in coneentration suggests aluminum
interference. Waiting two hours before making the final reading
will eliminate the effect of up to 3.0 mg/L aluminum.

Most interferences can be climinated by distilling the sample
from an acid solution as described below:

a) Set up the distillation apparatus for the general purpose
distillation. See the Hach Distillation Apparatus Manual.
Turn on the water and make certain it is flowing through
the condenser.

b} Measure 100 mL of sample into the distillation flask.
Add a magnetic stirring bar and turn on the heater power
switch.

Turn the stir control to 5.

¢) Cautiously measure 150 ml, of Still Ver Distillation
Sotution (2:1 Sulfuric Acid) into the flask. If high levels
of chloride are present, add 5 mg silver sulfate for each
mg/L chloride present,
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FLUORIDE, continued

d) Turn the heat control to setting 10, with the thermometer
in place. The yellow pilot lamp shows when the heater is
on.

¢) When the temperature reaches 180 °C (about one hour),
turn the still off,

f) Dilute the collected distiiiate to 100 mL, if necessary.
Analyze the distillate by the above method.

Summary of Method
The SPADNS Method for fluoride determination involves the
reaction of fluoride with a red zirconium-dye solution. The
fluoride combines with part of the zirconium to form a coiorless
complex, thus bleaching the red color in an amount proportional
to the fluoride concentration. Seawater and wastewater samples
require distillation. See Optional Apparatus for Distillation
Apparatus listing.

Pollution Prevention and Waste Management
SPADNS Reagent contains sodium arsenite. Final solutions will
contain sodium arsenite (D004) in sufficient concentration to be
regulated as hazardous waste for Federal RCRA. See Section 3
for more information on disposal of these materials.

REQUIRED REAGENTS (Using Solution)

Quantity Reguired

Description Per Test Unit Cat. No.
SPADNS Reagent for Fluoride ..., dmL.. S00mL............ 444-49
Water, Gelonized. . .ooviiviiriceiernir e e e 10mL v 4L 272-56
REQUIRED APPARATUS (Using Solution)

Pipet Filler safety bulb.......o P each. ... 14651-00
Pipet, volumetric, Class A, 10.00mL.......ccoeiivinen. | O PRRRSN cach........ 14515-38
Pipet, volumetric, Class A, 2.00mL......ccooiiiiiiinnn Lo each......... 14515-36
Sample Cell, 10-20-25 mL w/ €ap......cccoeircciniiinn 2 6/pKg v 24019-06
Thermometer, —20 to 110°C, non-mercury .....voeeeeeeeee. | SO each......... 26357-02
REQUIRED REAGENTS (Using AccuVac Ampuls)

SPADNS Fluoride Reagent AccuVac Ampuls........ 2 ampuls....ocoieene 25/pkg. i, 25060-25
Water, deionized. ..o VAITES vearirereeeeeerieneeens 4L 272-56
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FLUORIDE, continued

REQUIRED APPARATUS (Using AccuVac Ampuls)

Beaker, SO ML oo 2 cach . 500-41H
OPTIONAL REAGENTS
Drinking Water Inorganics Standard

for Fry NOy, PO, and SO& e S00mE ... 28330-49
Fhuoride Standard Solution, 0.2 mg/L F oo onnrnricresranraen S00ml . 405-02
Fluoride Standard Solution, 0.5 mg/L F™ oo 500 mL .............. 405-05
Fluoride Standard Solution, 0.8 mg/L F e S00mL 405-08
Fluoride Standard Selution, 1.0 mg/L F™ o 000 mbL .............. 291-53
Fluoride Standard Solution, 1.0 mg/L F e, 500mL ... 291-49
Fluoride Standard Solution, 1.2 mg/L F™ o 500 mL .. 405-12
Fluoride Standard Solution, 1.5 mg/L F oo S00 mb 405-15
Fluoride Standard Solution, 2.0 mg/L F e 500 mL ..o 405-20
Sikver Sulfate, ATS (e et e H3g 334-14
Sodium Arsenite SOIHON ..c.coiiiiiriier e 100l MDB ........... 1047-32
StillVer Distillation SOIUHON «..cvooiiereccce e 500 mL ............. 446-49
OPTIONAL APPARATLUS
AccuVae Snapper Kit ..o each ... 24052-00
Cylinder, graduated, 100 mL.....oooooovi i cach .o 508-42
Cylinder, graduated, 250 ML ..o each ... 508-46
Distillation Heater and Support Apparatus Set, 115V, 30/60 Hz ............... each.......... 22744-00
Distillation Heater and Support Apparatus Set, 230V, 50/60 Hz.....ooo gach ... 22744-02
Distillation Apparatus General Purpose ACCESSOMIES ... each....... 22653-00
pH Meter, sensior™ I, portable, with ¢lectrode...ovrvmreonireececneecne cach.......... 51700-10
Pipet, TenSette, 1.0 10 10.0mEL oo cach .. 19700-10
Pipet Tips, for 19700-10 TenSette PIpet ..o 50/pkg ..o 21997-96
SEOPPET ettt ceteee ettt nre sttt et e e e et bt e et 6/pkE .. 1731-06

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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TM Series Electronic Water Meters
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© IMPORTANT NOTICE =

Use TM Series meters with water and other
chemicals compatible with wetted components
(see Specifications Section). Do notuseto meter
fuel or incompatible chemicals. TM Series me-
ters are available with either a computer forlocal
electronic display, or a conditioned signal output
module to provide a digital signal to customer
interfacing equipment. TM Series meters with
computer display measure in galions or litres.
Refer to the Calibration Section for details.

03/09

These meters are not legal for trade applica-
tions.

TM Series meters are very sensitive 10 electric
noise if operated within 1 to 2 inches of some
electric motors or other sources of efectronic
noise.

INSTALLATION .

Connections

Instalf your meter in-line either horizontaily or
vertically or at the end of the hose adjacent to
the nozzle. Instaliation to metal connections is
not recommended., Install as follows:

1. Plan 1o install turbine with a minimum

stra:ght pipe length as follows:
Upstream from the turbine, allow a mini-
mum straight pipe length of 10timesthe
internal diameter of the turbine,

~  Downstream from the turbine, allow a
minimum straight pipe length of 5times
the internal diameter of the turbine,

2. For Spigot {Pipe) End use only primer and
solvents approved for PVC gluing.

Rev. - 920786-02
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For NPT Fittings wrap all connections with
3Jic 4 wraps of thread tape. Make sure the
tape does not intrude into the flow path.

3. Attach meter with arrow pointed in the
direction of flow.

4. For NPT Fittings - Hand tighten the meter
at the housing ends. Do no use a wrench
or similar tool to tighten. This can damage
the housing.

Conditioned Signal Output

Module Wiring

This conditioned signal output module can be
wired to provide an open collector signat output
or 6-volt square wave output.

Open Collector Signal Output

To achieve an open collector signal cutput,
reference Wiring Diagram 1. The terminal block
is located on the back side of the module. The
module is factory assembled for open collec-
tor signal output. Please provide the (820 chm
minimum) resistor.

Ten feet (3m) of cable is provided with the
module. Trim it to desired iength or extend

Wiring Diagram 1

OPEN COLLEGTOR SIGNAL OUTPUT

it as necessary. Distances up to 5,000 feet
(1,524m) can be achieved for open collector
signal output.

Square Wave Ouiput

To achieve square wave output, reference
Wiring Diagram 2 and use an Electronic Digital
Meter Battery Kit (sold separately) for battery
power. The terminal block and battery location
are located on the back side of the module.
Access as folfows:

1. Removethe four Phillips-head screws from
the front of the module and lift the module
from the turbine.

2. To change terminal block connections,
loosen the appropriate screws. Reconnect
the wiresin the proper positions andtighten
the screws,

3. Instaltthe batteries, Make sure the positive
post is in the correct position.

4, Positionthemoduleonthe turbing housing.
To avoid moisture damage, make sure the
seal is fully seated, Tighten the four screws
on the front of the module.

Red +9to 35 valt DC
Resistor é ;
Terminal i
Block R R
n ok c ‘Gustomar
ac < ommaon + Interfacing
n {Ground)} |-  Equipment .
White

Pin #3 Cammon Ground

Opesn Callector
Signal

The terminal hlock is identified as follows:
Pin#1 6 volt square wave {not used)
Pin#2 +9to 35 volt BC laput

Pin#4 Open Collector signal Output




Wiring Diagram 2

SQUARE WAVE QUTPUT

White 6 volt Square

Wave Signal

Terminal
Block

n Customer -
Interfacing

E _ Equipmem ]

Black

Gommon
(Ground)

The terminal hlock is identified as follows:
Pin #1 6 volt square wave
Pin #2 +3 to 35 volt DG Input (not used)
Pin #3 Common Ground
Pin #4 Open Collector signal Output {not used}

Ten feet {(3m) of cable is provided with the

modute. Trim the cabile to desired length o
extend it as necessary.

Verify Meter Accuracy

Before using, check the meter's accuracy and
verify calibration,

1. Make sure there is no air in the system by
starting the flow until it runs steadily. Then,
stop the flow using a valve or nozzle.

2. Meter an exact known volume into an ac-
curate container. For best results, meter
with one continuous full stream.

3. Check the volume against the display or
recerding equipment, If the amount metered
is accurate, further calibrationis notneces-
sary. If not, refer to the Calibration Section
for further instructions,

OPERATION

Computer Display -
Batch and Cumulative Totals

The computermaintains twototals, The Cumula-
tive Total provides continuous measurement and
cannot be manually reset. The Batch Total can
be reset to measure flow during a single use.
The Cumulative Total Is labeled with TOTAL
1 LOCKED indicating that this total is iocked
and cannet be manually zeroed. Batch Tetal is
labeled with TOTAL 2,

When the Cumulative Total reaches amaximum
reading of 998,889, it will automatically reset
to zero.

Press the DISPLAY button briefly to switch
between the batch, cumulative fotal, and
flowrate,

NOTE: Totalization counts total units without
differentiating between gallons, litres or
field calibrated units.



Flowrate Feature

To use this feature, press and release DISPLAY
untit FLOWRATE appears to the left of the
bottom line,

When FLOWRATE is displayed, the numbers
on the middle fine reflect the rate of flow, for
exampte, the current gallons per minute (GPM}
or litres per minute {LPM}.

Activate the Meter

Turn the computer display ON by starting water
flow or briefly pressing the DISPLAY button,
The Batch or Cumulative Total from last use
will be displayed.

Press DISPLAY briefly{o display the Batch Totat.
Hold the DISPLAY button down for 3 seconds
to reset the Batch Total to zero,

The computer display is programmed to turn
off automatically if not used for 4 minutes.

Factory and Field Calibration Curves

All cafibration information is visible to the user
as words In the upper part of the display, above
the numeric digits.

All units are configured with a “factory” calibra-
tion curve. Both gallons and litres are available
{“GAL" or “LTR" will be displayed}, Use the
CALIBRATE and DISPLAY buttons to switch
between gallons and litres. This curve is NOT
user adjustabie: the word “PRESET" is displayed
to show this. (The factory calibration is stored
permanently in the computer's memory.)

The “field” calibration curve may be set by the
user, and can be changed or modified at any
time using the calibration procedure described
below in the Calibration Saction. Totals or flow-
rate derived from the field calibration are visible
when the field calibration setting is selected
(“CAL B" will be visible on the top line).

Selecting a Different
Calibration Setting

You can switch between GAL and LTR modes
at will without “corrupting” totalizer contents.
Faor example, the computer can totalize 10,00
gallons. If the user switches to LTR mede, the
display will immediately change to “37.85"
{the same amount in units of litres). GAL / LTR
switching also works in FLOWRATE mode.
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Toselect adifferent calibration setting, first press
and hold the CALIBRATE button. Continue to
hofd it while also pressing and releasing the
DISPLAY button, (Youmay thenalsorelease the
CALIBRATE button.) The flag indicators in the
top line of the display will change to show the
newly selected calibration setting. Calibration
settings change in this order: GAL, LTR, CAL
B, GAL, etc. While fluid is fiowing, only the GAL
and LTR selections may be made. However,
when NO fluid fiow is occuring, any setting
may be selected,

CALIBRATION

Before Beginning Field Calibration
For the most accurate resuits, dispense at a
flowrate which best simulates your actual cper-
ating conditions, Aveid “dribbling” more fluid or
repeatedly starting and stopping the flow, This
can result in iess accurate calibrations.

Make sure you meet the meter's minimum
flowrate requirements:

TM Series Meters

1/2 inch meter 1 GPM (3.8 LPM)
3/4 inch meter 2 GPM (7.5 LPM)

1 inch meter 5 GPM (18.8 LPM)
1-1/2 inch meter 10 GPM (37.5 LPM)
2 inch meter 20 GPM (75 LPM)

The use of a uniformly dependable, accurate
calibration containeris highly recommended for
the most acourate results. Due tohigh flowrate,
it is strongly recommended that calibration be
completed with a combination of volume and
weight using fine resolution scales.

For best results, the meter should be installed
and purged of air before field calibration.

Field Calibration with

Computer Display

Field Calibration and Factory Calibration are
defined in the previous section. Factory cali-
bration settings are custom programmed intc
each computer during production, using water
at 70°F {21°C). Readings using the standard
factory calibration curves may not be accurate
in some situations, for example, under extreme
temperature conditions or with fluids other
than water.



For improved accuracy under such gonditions,
the GPI flow computer allows for “figld” calibra-
tion, that is, user entry of custom calibration
parameters. A “single point® calibration may
yield acceptable accuracy in the middle of the
flow range, but five or more calibration points
may vield a higher level of accuracy, especially
at the lower end of the fiow range. Up t0 15
custom calibration points can be entered.

Dispense/Display Field
Calibration Procedures

1. Hold down CALIBRATE while pressing and
releasing DISPLAY until the field calibration
curve appears {“CAL B" message will be
displayed). Release hoth buttons.

2. To calibrate, press and hold the CALI-
BRATE bution. While continuing to hold
CALIBRATE, also press and hold the
DISPLAY button. Hold both buttons for
about 3 seconds until you see a blinking
"dd GAL" message. Once the "dd CAL"
message appears, release both buttons.
You are now in field calibration mode.

3. Oncethe buttons have been released from
Step 2, the display will show the blinking
message “run 077, if you want to exit the
calibration now before dispensing any fluid,
go to Step 11.

4. Ifyou wanttc continue with the calibration,
but have not dispensed any fluid yet, make
your final preparations to your pumping
system, but don’t start pumping vet.

5. Start your pumping system so that fiuid
flows through the meter. The display wilt
stop blinking and show the “run 01" mes-
sage. Dispense into a container that aliows
vou to judge the ameunt of fluid pumped,
Whenyouhave pumped the desired amount
(for example, 10 gallons}, stop the fluid flow
quickly.

8. Once the flow has stopped, briefly press
and release both buttons. At this point the
computer display will change te "0GGG.60"
with the left-hand digit blinking.

7. Enterthe volume (amount) of fluid that you
dispensed ({for example, if your 10-galon
container is full, enter "10.0" for gallons
or “37.85" for fitres). To enter numbers,
use the CALIBRATE button to change the
value of the digit that is blinking and use

the DISPLAY button to shift the “biink” to
the next digit.

8. Oncethe carrect number is entered, briefly
press and release both buttons, The display
will now change to a blinking “run 02" mes-
sage. You have instalied the new cal-curve
point, You areready to end calibration (Step
10) or enter another new calibration point
(Step ).

9. To enter another calibration point, go back
and repeat Steps 3 through 8. [tis possible
to set up to 15 cal-curve poinis, and the
“run ##” message will increment each time
you repeat the calibration process (run 01,
run 02, run 03, etc., up to run 15),

10. To end calibration, press and hold both
buttens for about 3 seconds until you see
the “CAL End” message. After you release
the buttons the computer will resume nor-
mal operaticns with the new cal point(s)
active,

11, tf you HAVE NOT dispensed any fluid, you
canexit catibration withcut changing the cal
curve, If the message “run 01" is showing
and you have not dispensed any fluid, hold
both buttons for about 3 seconds until you
see a “CAL End” message. After you re-
leasethe buttons, the computer will resume
normat operation and the old curve {if you
entered one in the past) is still intact.

Calibration with Conditioned
Signal Output Module

The K-factor of your meter appears on the
calibration report as the number of puises per
gallon. The factor is determined during produc-
tion using water at 70°F (21°C). This K-factor
may be used for “single peint” calibration
and provide acceptable accuracy. However,
readings may not be accurate when using
this calibration method in some situations.
One example is when using the meter under
exireme femperature conditions or with fluids
other than water,

For improved accuracy under such conditions,
we recemmend that a K-factor specific to the
application be determined and used for cali-
bration. A "single point” calibration may vyieid
acceptable accuracy in the middle of the fiow
range, but five or more calibration points may
yield a high level of accuracy, especially at the
lower end of the flow range.

5



MAINTENANCE

Proper handling and care will extend the life
and service of the meter,

Turbine Rotor

The meter is virtually maintenance-free. How-
ever, itis important the rotar moves freely. Keep
the meter clean and free of contaminants.

If the rotor does not turn freely, apply a pene-
trating lubricant on the rotor, shaft, and bearings.
Remave any debris or deposits from the rotor
using a soft brush or small probe, Be carefuinot
t¢ damage the turbine rotor or supports.

A CAUTION

Blowing compressed air through the tur-
bine assembly couid damage the rotor.

Battery Replacement

The computer display is powered by two 3-
volt lithium batteries which may be replaced
while the meter is instailed. When batteries are
removed or lose power, the batch and cumula-
tive totals reset to zero but the field and factory
calibrations are refained.

If the display becomes dim or blank, replace
the batteries as follows:

1. Removethe four Phitlips-head screws from
the face of the meter and lift the faceplate
from the turbine.

2, Remove the old batteries and clean any
corrosion from the terminals.

3. Install newbatteries. Make sure the positive
post is in the correct position.

4. When the batteries are replaced, the face-
plate will power ON. Check the display to
ensure normal functions have resumed
before assembling again.

5. Reseat batteries, if necessary, and posi-
tion the faceplate on the turbine housing.
To avoid moisture damage, make sure the
seal is fully seated. Tighten the four screws
on the faceplate.

SPECIFICATIONS

Inlet and Qutlet:
Spigot {Pipe} End Models:
TMOSQ/TMO50-P 172 inch Schd, 80,

Spigot {Pipe)
TMO75/TMO75-P  3/4 inch Schd. 80,
Spigot (Pipe)
TMI00/TM100-P 1 inch Schd. 80,
Spigot (Pipe)
TM150/TM150-P  1-1/2 inch Schd. 80,
Spigot (Pipe)
TM200/TM200-P 2 inch Schd. 80,
Spiget (Pipe)
NPT Models:
TMO50-N/TMOS0-
TMOTH-N/ThMO75-

N-P 1/2inch NPT
N-P

T 00-N/FM100-N-P
N-p
N-P

3/4 inch NPT

1 inch NPT
1-1/2 inch NPT
2inch NPT

TM150-NTM150-
Ti200-N/TM200-

Design Type: Turbine

Welted Components:

Housing: PVC

Journal Bearings: Ceramic

Shaft: Tungsten Carbide

Rotor and Supporis: PVDF

Retaining Washer: Stainless Steel
Fitting Types: Spigot-Schd. 80or NPT {female)

Max. Working Pressure: 225 PSIG @ 73°F

U.8. Measurement
Unit of Measure: Gallon

Flow Range:
1/2 inch 1-10GPM
34 inch 2 - 20 GPM
1inch 5-50 GPM
1-1/2inch 10 - 100 GPM
2 inch 20 - 200 GPM

Accuracy with Computer: + 3.0% (Accuracy
can ba improved with field calfibration)

Operating Temperature: +32°to +140° F
(Do net allow fluid to freeze inside meter))

Storage Temperature: -40°to +158° F



Product Weight:*

Spigot (Pipe)
.38 Ibs.
.43 Ibs,
49 [bs.

1-1/2 inch .66 |bs. 1.38 |bs.

2 inch .78 |bs, 1.78 ths.,

Dimensions - Inches (W x H x L)**
Without Fitting ~ With Fitting
12" 20x28x38 20x28x55
3/4"  2.0x27x38 2.0x29x55
1" 20x31x41 2.0x33x62
1-1/2" 21x3.7x54 23x3.8x76
2" 24x42x55 3.5x45x7.9

NPT
.55 lbs.
67 s,
.84 Ibs.

1/2 inch
3/4 inch
1inch

Weight with computer display. Conditioned
signal output module adds .30 Ibs.
Dimensions with computer display. Conditioned
signal output module adds 1.1 inch to height.

*%

Metric Measurement
Unit of Measure: Litre

Flow Range:
1/2inch 3.8-38 LPM
3/4 inch 7.6-76 LPM
1 inch 19 - 180 LPM
1-1/2inch 38 - 380 LPM
2 inch 76 - 760 LLPM

Accuracy with Computer: = 3.0% (Accuracy
can be improved with field calibration)

Operating Temperature: 0°to +60°C
{Do not allow fluid to freeze inside meter.)

Storage Temperature: ~40° to +70° C

Product Weight:*
Spigot {Pipe) NPT
1/2 inch 72 kg 249 kg
3/4 inch 195 kg 304 kg
1 inch 222 kg 381 kg
1-1/2 inch 299 kg 626 kg
2inch 354 kg 807 kg
Dimensions ~ cm (W x H x L):**
Without Fitting  With Fitling
12" b0x66x96 50x7.1x13.9
3/4" B0x68x96 50x73x139
1" 50x78x104 5.0x83x15.7
1-1/2" 5.8x 9.3 x 137 58x99x193

Tk

2" 6.0x106x13.9 88x11.4x200

Weight with computer display. Conditioned
signal output moduie adds 136 kg.

Dimensions with computer display. Conditioned

signal output medule adds 2.8 em to height.

PARTS

The following replacement paris and acces-
sories are available for the TM Series meters:

Part No.

113435-1

113520-1

116000-1

125508-03
125508-04
125510-03
125510-04
125512-03
125512-04
125514-03
125514-04

Deascription

Cenditioned Signal Cutput Module
Battery Replacement Kit

Calibration Container, Large {5 gallon)
1/2 inch, Turbine Assy Kit

1/2 inch NPT, PVC Turbine Assy Kit
3/4 inch, Turbine Assy Kit

3/4 inch NPT, PVC Turbine Assy Kit

1 inch, Turbine Assy Kit

1 inch NPT, PVC Turbine Assy Kit
1-1/2 inch, Turbine Assy Kit

1-1/2 inch NPT, PVC Turbine Assy Kit
125516-03 2 inch, Turbine Assy Kit

125516-04 2 inch NPT, PVC Turbine Assy Kit
901002-52 Seal

Computer Kits:

128508-03  1/2 inch, Computer Assy Kit
125511-03 3/ inch, Computer Assy Kit
125513-03 1 insh, Computer Assy Kit
125615-03  1-1/2 inch, Computer Assy Kit
1268517-03 2 inch, Computer Assy Kit

SERVICE

For warranty consideration, contact your local
distributor, If youneed further assistance, contact
the GPI Customer Service Department at:

1-800-835-0113
You will need to:

+  Provide information from the decal on your
meter.

+ Receive a Return Authorization number.

+ Flush any fluid from the meter before ship-
ping to the factory.

+ |fpossibleleave customerinstalled fittings or
ampile length of bare pipe for reinstallation,

4 CAUTION

Do not return the meter without specific
authority from the GPI Customer Service De-
partment. Due to strict regulations govern-
ing transportation, handling, and disposal
of hazardous or flammabie liquids, GP1 will
not accept meters for rework unless they
are completely free of liquid residue.
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Declaration of Conformity

Manufacturer’s Name: Great Plains Industries, Inc.
Manufacturer's Address: 5252 East 36th Street North
Wichita, KS USA 6§7220-3205

Declares, that the product:

Product Name: Conditioned Signal Module
TM Water Meter / Pulse Out
Model Numbers: ON-0278
TP
TM***-N-P

Model numbers include alil combinations
of an alpha-numeric series as illustrated above.

Canform to the following Standards:

EMC: EN 50081-1 {Reference EN 55022)
EN 55082-1
EN $1000-3-2
EN 81000-3-3
EN 61000-4-2
EN 61000-4-3

Suppiemeniary Information:
“The preducts comply with the requirements of the EMC Directive 89/336/EEC.”

1, the undersigned, hereby declare that the equipment specified above conforms to the
above Directive(s) and Standard(s).

et

Signature:
Full Name: Mr. Grant Nutter
Position: President
Great Plains industries, Inc.
Place: Wichita, KS USA
Nevember 2007

Ce



Declaration of Conformity

Manufacturer's Name: Great Plaing Industrigs, Ing,
Manufacturer's Address: 5252 East 36th Streset North
Wichita, KS USA 67220-3205

Declares, that the product:

Product Name: TM Series Water Meter
Model Numbers: TMO50

TMO75

ThM100

Th150

ThM200

Mods! numbers may include the suffix “-N"
to indicate thread type.
Conform to the foliowing Standards:

EMGC: EN 50081-1 (Reference EN 55022)
EN 55082-1

Supplementary Information:
“The products comply with the requirements of the EMC Directive 89/336/E£C."

I, the undersigned, hereby declare that the equipment speacified above conforms to the
above Directivels) and Standard(s).

e e

Signature:
Full Name: Mr, Grant Nutter
Position: President
Great Plains industries, Inc.
Place: Wichita, KS USA
November 2007

Cce
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Limited Warranty Policy

Great Plains Industries, Inc. 5252 £, 36" Street North, Wichita, KS USA 67220-3205, hereby provides a
limited warranty against defects in material and workmanship on aif products manufactured by Great Plains
Industries, Inc. This product includes a 1 year warranty. Manufacturer's sole obifigation under the foregoing
warranties will be limited to either, at Manufacturer's option, replacing or repairing defective Goods (subject
to limitations hereinafter provided) or refunding the purchase price for such Goods theretofore paid by the
Buver, and Buyer's exclusive remedy for breach of any such warranties will be enforcement of such cbliga-
tions of Manufacturer, The warranty shall extend to the purchaser of this product and to any person to whom
such product is transferred during the warranty period.

The warranty period shall begin on the date of manufacture or on the date of purchase with an criginal sales
receipt. This warranty shail not apply if:

A, the product has been altered or modified outside the warrantor's duly appointed reprasentative;
B. the product has been subjected to neglect, misuse, abuse or damage or has been instalied or
aperated other than in accordance with the manufacturer’s operating instructions.

To make a claim against this warranty, contact the GP! Customer Service Depariment at 316-686-7361 or
§88-986-3837. Or by mafl at:
Great Plains Industries, Inc.
5252 E. 36" St. North
Wichita, KS, USA 67220-3205

The company shall, notify the customer to either send the product, transporiation prepaid, to the company at
its office in Wichita, Kansas, or to a duly authorized service center. The company shall perform alf obligations
imposed on it by the terms of this warranty within 80 days of receipt of the defective product.

GREAT PLAINS INDUSTRIES, INC., EXCLUDES LIABILITY UNDER THIS WARRANTY FOR DIRECT, [NDI-
RECT, INCIDENTAL AND CCNSEQUENTIAL DAMAGES INCURRED IN THE USE OR LOSS OF USE OF THE
PRODUCT WARRANTED HEREUNDER.

The company herewith expressly disclaims any warranty of merchantability or fitness for any particular
purpose other than for which it was designed.

This warranty gives you specific rights and you may also have cother rights which vary from U.S. state to
U.S. state.

Nate: In compliance with MAGNUSON MOSS CONSUMER WARRANTY ACT - Part 702 (governs the resale
availabitity of the warranty terms).

5252 East 36th Street North
Wichita, K5 USA B7220-32065
TEL: 316-886-7361

® FAX: 316-686-6746

GREAT PLAINS INDUSTRIFS, INC.

"A Gregl Plaing Vgnlures Subsidiary”
www.gpi.net

1-888-996-3837

GPlis a registered trademark of Great Plains Industries, Inc.
© 2008 GREAT PLAINS INDUSTRIES, INC., Wichita, KS

Printed in U.S.A.  03/09 Rev, - 920786-02



Fluoride Treatment
AdEdge AD74 Fluoride Treatment Systems

Q: Why do we need to remove excessive fluoride from drinking water?

A.

The US EPA has set a Maximum Contaminant Level {MCL) for fluoride in drinking water at 4.0 mg/L and a
secondary limit of 2.0 mg/L because fluoride can cause chronic health issues such as bone and tooth density lass,
heart problems, respiratory disease and cancer at higher levels. More and more communities are taking steps to
remave excess fluoride from drinking water due to these known health concerns.

Q: What is AD74 technology?

A,

AD74 is an adsorptive alumina-based metal oxide which has been certified for
use In drinking water under NSF Standard 61. This media has been designated
as the “Best Available Technology” for fluoride removal in drinking water by
the Water Quality Association, the American Water Works Association, and the
US Environmental Protection Agency. It is capable of removing fluoride at
levels of 1-8 mg/L with > 90% removal efficiency. The media is used in
AdEdge’s manual or automated filtration systems that are pre-engineered,
customized, and packaged by AdEdge for site-specific requirements,

AdEdge APU Treatment System

Q: What are the two treatment options for removing fluoride using AD74 technology?

A

The AD74 adsorption based technology can be utilized in one of twe ways depending on the site specific
requirements, limitations, and permitting requirements: (1) as a one-time use media that is discarded when the
capacity is reached; or (2) in reusable mode through the process of on-site regeneration of the media enabling it
to be used repeatedly without offsite disposal.

Oution 1:  One-time use mode (disposai)

The AD74 media has a high affinity for fluoride. Therefore the media can be run to exhaustion without any regeneration
or on-site wastewater discharges and then disposed offsite as non-hazardous waste, This process is most often used in
very small to medium sized water systems and in cartridges for point-of-use (household) units. Features of this option
include:

One time use Is best utilized when fluoride concentrations are less than 4 mg/L.

Media life will depend on daily water usage, pH, fluoride level, and other parameters such as silica and sulfates.
Capacity is very pH dependent; lower the better; optimal is 5.5 pH. Therefore, pH adjustment of the raw water is
common for optimizing performance.

Typical life is days to several months, depending on size/throughput and water chemistry.

Requires minimal operator effort and attention.

Media can be disposed as non-hazardous waste.

Relatively high overall operating cost due to media replacement frequency.

AdEdge 01-2010




Ogtion 2:  On-site Regeneration (continuous use}

AD74 can be regenerated on-site with dilute caustic (sodium hydroxide} after the media has been run to exhaustion, as

measured by fluoride breakthrough. This removes the fluoride from the media

so it can be placed back in service.

Process control is required to neutralize the media before it is put back in service and the wastewater before disposal in

sanitary sewer, drain or leach field, wastewater plant, or other option.
Features of this option include:

Fffective fluoride removal up to 8 mg/L.

Moderate filtration rates.
Typical media life is 3-4 years as capacity exhausts with time,

wastewater plant, or other option.
Lowest overall capital and operating cost option.
adjustment prior to the adsorption process.

handling.

Q: How long does the media last before replacement is needed?

A

AdEdge provides ancillary equipment for regeneration and neutralization as part of the packaged solution.
Wastewater is non-hazardous after neutralization and can be discharged to sonitary sewer, drain or leach field,

Optimum operating pH is from 5.5 — 6.5. Adjustment may be necessary using sulfuric or hydrochloric acid for pH

Requires more operator time and involvement than single use option because of the regeneration and chemical

The AD74 media life is based on several primary factors, including specific site water quality parameters

(fluoride concentration, pH, silica, and other anions) treatment objectives, and water usage. Capacity
predictions are run by AdEdge using a proven, predictive model for calculating run life and media capacity at the
proposal stage prior to installation to establish expectations for performance.

Q: How do | obtain a site specific proposal or determine the best option for my water system?

A,
our website at www.adedgetechnologies.com. You will be asked to provide

For specific information or cost and sizing proposal, contact Adkdge Technologies, Inc. at 678-835-0052 or visit

some site specific information and a

complete water analysis upon which a proposal can gladly be provided by our technical staff.

AD74 ELUORIDE REDUETION
PROCESS SCHEMATIC
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AdEdge Technologies In¢, 5152 Belle Wood Ct. Buford, GA 30518 (678} 835-0052
info@adedgetechnologies.com www. adedgetechnoiogies.com
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Paraiso Hot Springs

Site Profile and Proposal

Contact information
o Customer / Utility
Sita ar Wall ldontity / Location:
{.ocal Engineer f Firm:
Other Pertinent Notes:
Operator:
Target Dato for Installation:
Treatment Goals:

Paraiso Hot Springs Dato:
California AdEdge Rep:
CHM2 Hill Rep Email;

Site Contaclt:
18D Phone
8D

Emall: Jimb@culliganqwe.com

Fluoride < 1.5 m;g_,'L

10/11/2011

Mot Applicable

Not Applicable

Tim Bushman - Culligan Salinas
cell: 831-320-8589

crm

Systern Parameters / Site Speclflc Info

System Typanpplicahoa: PWS (utifity, school, MHP, othar} Site Specific Notes:
Poputatian Served: [TBD (estimated) Design based on informalion provided lo AdEdge at lhe time of
Number of Connections: [1 tne proposal.
Number of Welis to be treated: |2 (# webs to be treated) Process Flow:
‘Design Flow (GPM): |35 {Max design flow rate} Well>>HCl> » APU7 4> »NaCH>> Storage> >Distribution
Ave Flow {GPM): [35 {Typical demend)
Adedge Sizing Basis ({GPM); (35 (Sizing Basis - Adedge) Water quality based on 50/50 blend of weil 1 & 2
Gallens per day: 43000 [Ave throughput per day}
Est. Usage (Gals { Year): 15695000 {Best estimate)
. :Exlstlng Pretreatment or disinfection: {None
Equipment available for offloading: {Nene
Pumg Operation / Pressure; {TED
Eloctrical Power Avallabllity: {TBD
Alm Storage Tank Present/ Size: 11,000,000 gatlan Slte Shipping Address:
" Hydropnoumatic Tank Present | Size: [TBD
Building presant: |{TBD
- Any additives le, phosphates, fluoride: {None
Discharge Qptions avaitablo: {Sanitary Discharge
Water Analysis Codes Parameters Cotes Paramsters
All pH 8.50 bunits All Total Qrganic Carbon No Datamgt TOC
1,2 Total As <0.002mghk As All Sulfate| 44000 mgt. as S04
Project Specific Parameters 1,2 As{ill) <0.002tmgtt. (average) 4,5 Nitrates 2.55imgit as NO3
All Suifides No Datarmglt. 4,5 Chlorides 50.00imgt. CI
Codes: 1= Arsenic project All Hardness 120.00:mgt @ CaCC3 4 Uranium No Dalajmgt U
2 = Argenic, ron / Mn /S project All Alkalinity 129.50imgh. @ CaCO3 4 Gross Alpha No DataipCitl.
3 = Fiuoride project All Sitica No Datafmgit Si02 3,45 TOS: 870.00 mg
4 = Uranium, Radiur project All Phosphate Mo Dataimgh P04 3 Flugride 5.95img. F
5 = Nitrate project 3,4, 5 Bicarbonato 121,00:mgh. HCO3 All Turbidity: 0.21INTU
5 = General Fillration All iron <0.05imgt Fe All Suspended Solids No Dataimgl. TSS
All Manganese <0.01Imght Mn All Temporature No Dalajdegrees
Fluoride - T R
PRRAES ABT4 Packaged Systemn: | Apu7a-067260-24L : CnnmcHI;m (EBCT} 8.5 thased on peak flow) -
) iNoof vessels; | {2} 36" x 72" S AV ﬂow rate: 45 (typicatexpected) "
o L Qt!'nf medla (cu i) 400 Ave gatlons.’day 43000 (l)aséd 6n u!.iizaticu) ’
: Approxnmale System !uotprlnt: R 100"L x 60“W % 105"H Hydrnuhc Utllization % 85.32% (acluaiaystem uul!?auOn 24T}
: ] ADT4 :' . Est working capacl‘:y' 1,396
L ._"-Fiﬂrat!nn Rate; 4.3 gpm {59 1t 71 Bed volumesiday: 44
L “Service Operétlon: Series Est Gailons 1o breakthrough: 417,534 [msdm regen)
" - Backwash Flow Rate: . 64 gpm L Bt Rogen (Days) por vessol: 10 (est Trequancy of ragen)
) : 'Est_. Regen water {gallons) por \_mss{:l: K 1.752 L Est, Medta Reptacament {Days): (est media rephicement) . -

466




AdEdge Treatment Solution
System Scope of Supply and Features

Paraiso Hot Springs

Pressure Vessels/Media

Model APU74-3672CQ-2-LL., regeneraling fluoride treatment system
Pre-packaged, skid mounted system

Stainless sfeel lubular skid

(2} 36 x 72-inch composite vessel

SCH 80 PVC hub and lateral collection sysfem

AD74 Activaled Alumina, 28x48 mesh, {40} cubic feet total

Garnef underbedding

Process Valves & Piping
(2) 2.0-inch top mount Noryl ® process control valve, chemical resistant

Throflling valves for backwash and service flow control

SCH 80 PVC interconnecting pipe, check valves, unions & isolation valves

2.0-inch flanged inlet / oullet / backwash connection on skid
2.0-inch flange for auxilfary backwash supply

2.0-inch diaphragm valve for backwash flow confrol

In-line sight glass

Local and panel mounted sample valves

Instrumentation & Controls

{2) 2.0-inch top mount Noryi ® process control valve, chemical resistant
0-100 psi pressure gavges, local and pane! mount

0-15 differential pressure gauge panel mount

In-line flow sensor with panel mount display

InGenius mechanical logic panel '

pH Adjustment Module

(2} Peristaltic dosing purnp

Flow paced pump rate

Foot valve and infection valve

Potable grade NaGH supplied by others
Potable grade HC! supplied by others

Customer Provided Support

Single phase 115v, 20 amp electrical service

Drain or discharge point for perfodic backwash water
Concrele slab or base for treatment skid

Encicsure / weather protected if outdoors as necessary
Consistent water supply at 30 to 100 PSIG

Plumbing & electrical connections

Terms
Lead time is 7-10 weeks for shipment upon release fo mfg

Freight is not included in capital pricing; FOB mfg location Aflanta, GA

10/11/211

Example: APU74-3672C0-2-LL

Field Services & Miscellaneous

Sysfemn starfup & commissioning by AdEdge

AdEdge onsite training with cerlified cperaior

System installation & final efectrical connecfions by site
AdEdge shop drawings & design report for submittals
(1) O & M manual hard copy, (1} Electronic Disk

10% due upon order; 20% release {0 mig; 65% shipment; 5% balance on starfup
1 year manufacturer warranty on equipment (terms and conditions to be provided}

Pricing valid for 30 days
Sales / use tex nol included



AD-74 Technical Information

Description of the Product

AD-74 is a granutar activated alumina designed for removal of fluoride from water. Itis
available in several sizes although tests have shown the 14 x 28 mesh size to be most
suitable, Conditioning of the material with dilute aluminum sulfate prior to use greatly
ehhances performance.

Background

Fluoride containing effluents which are treated with lime still contain about 8 ppm of
fluoride. This level is not acceptable to most poliution boards and further treatment is
required. Moreover some natural waters contain too much fluoride for drinking purposes
and also many people wish to remove the municipality-added fluoride from their water.
Activated alumina is known to adsorb fluoride efficiently at these low fevels and Adedge
is offering a superior product with good adsarption capacity and long life.

Advantages

Easy to Condition: the adsorbent needs only to be contacted for
1 h with 29 g/L aluminum sulfate (ALx(SO.)3 18H,0) solution and is ready for use.

Easy to Use: the feed solution is simply pumped through the bed, to vield an effluent
containing less than 1 ppm fluoride.

Highly Adsorbent: AD-74 is able to adsorb as much as 1.4 g fluoride per 100 g alumina.
For example, a 10 kg unit will keep a stream containing 8 ppm F with 120L/h flow rate
virtually free of F for 6 days without risking flucride break-through.

Easy to Regenerate:  Once saturated, the alumina bed can be regenerated by following
three simple steps:

= Neutratization with 1% NaOH

»  Rinse with H,O

= Reactivation with 0.05 N H,S0,

Economical. Because of its high adsorption capacity, a unit will be operative for a longer
time before change out. This means savings on handling costs too.

80
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Natice: Information is befleved to be reliable and is cffered in good faith with no warranties or implied warranties or fitness for & particular use.
Customer is responsible for determining whether use conditions and information in this document are appropriate for specific applications and for
ensuring compliznce with applicable laws and regulaticns,

adedge technologies, inc., 5152 Belle Wood Court, Suite A, Buford, GA 30518
Toll Free: (866) BADEDGE Toll Free Fax: (866) 823-3243 .
www.adedgetechnglogies.com info@adedgetechnclogies.com




AD-74 Media Technical Specifications

AD-74 Media from Adedge Technologies, Inc. is a synthetic granular aluminum oxide material for
specialty water treatment applications. AD-74 Media shows particular adsorptive affinity for
fluoride, arsenic (V) and heavy metals. The AD-74 Media has been designed with particle size
distribution and surface area which make it ideal for incorporation into new filter materials.

Physical Properties AD-74 Media

Matrix Activated Alumina

Physical Form Flowable, dry, granular

CAS # 1344-28-1

Color White

Particle Size Distribution 28x48 or 14x28 mesh options

Mean Particle Size | (0.6 x 0.3 mm) or (1.7 mm x 0.5) typical range

Moisture Content < 5% by wt,

Density 45 b/ at 20° C

Specific Surface Area Min. 250-350 m?/g

Packaged Dry, drums or supersacks
Typical Analysis Results

FeOOH 0.02%

H20 5.0%

Sio2 0.02%

Na20 0.35%

Al203 94.0%

TiO2 0.002%

adedge technologies, inc., 5152 Belle Wood Court, Suite A, Buford, GA 30518
Toll Free: (866) 8ADEDGE Toll Free Fax: (866) 823-3243
www.adedgetechnologies.com infe@adedgetechnologies.com

Notice: Information is believed to be reliable and is offered in good faith with no warranties or implied warranties or fitness for a particular use.
Customer is responsible for determining whether use conditions and information in this document are appropriate for specific applications and for
ensuring compliance with applicable laws and regulations.




NSF Certified Products - Public Water Supply System Components Page 1 of 2

ose window Lo
exit NSF Listings.

NSF Product and Service Listings

These Listings were Last Updated on Monday, May 05, 2008 at 4:15 AM Eastern Time.
Please contact NSF Internaticnal to confirm the status of any Listing, report errors, or make
suggestions,

Warning: NSF is concerned about fraudulent downioading and manipulation of website text. If you have
received this listing in hard copy, always confirm this certification/listing information by going directly to
http:ifwww.nsf.org/Certified/PwsComponents/Listings . asp? Company=77300& Standard=061& for the latest

maost accurate information.

NSF/ANSI STANDARD 61
Drinking Water System Components - Health Effects

NOTE: Uniess otherwise indicated for Materials, Certification is only for the Water Contact Material shown in
the Listing. Click here for a list of Abbreviations used in these Listings.

ALCAN INC.

1188 SHERBROOKE STREET WEST
MONTREAL, QUEBEC H3A 3G2
CANADA

514-848-8000

Facility : BROCKVILLE, ONTARIO, CANADA

Process Media

Water Water
Contact Contact
Trade Designation Size Temp Material
Activated Alumina
Activated Alumina AA-400G 14 x 28 mesh CLD 23 AL203
Activated Alumina AA-400G 28 x 48 mesh CLD 23 AL203
Activated Alumina AAFS-50 14 x 28 mesh CLD 23 AL203
Activated Alumina AAFS-50 28 x 48 mesh CI.D23 AL203

NOPE: Certified for water treatment plant applications.
This product has not been evaluated for point of use applications.

Number of matching Manufacturers is 1
Number of matching Products is 4
Processing time was 0 seconds

Search Listings |

About NSE |
Careers |

hitp://www.nsf.org/Certified/PwsComponents/listings.asp?standard=061 &company=77300&  5/5/2008
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NSF Certified Products - Drinking Water Treatment Units Page [ of 9

NSF ) Live -S-?’f?.f».";:f

NSF Product and Service Listings

These NSF Official Listings are current as of Monday, April 18, 2011 at 12:15 a.m. Fastern Time. Please
contact NSF International o confirm the status of any Listing, report errors, or make suggestions.

Alert: NSF is concerned about fraudulent downloading and manipulation of website text. Always confirm
this information by clicking on the below [ink for the most accurate information:
http://nsf.org/Certified/DWTU/Listings.asp? Standard=044 & Company=0T0640&

Note: Certain claims, such as Arsenic (Pentavalent) Reduction, appear as active links, allowing you to access
additional information regarding the specific contaminants.

NSF/ANSI STANDARD 044
Cation Exchange Water Softeners

Wave Cyber (Shanghai) Co., Ltd.
No. 218 Songhai Road

Songze Industries Zone

Shanghai New City, Shanghai 201703

China

86 21 6975 8588

Visit this company's website

Facility : Shanghai, China

COMPONENTS: Tanks, Water Softener[1] [2] [PD]
6x10, 2.5" Inlet
6x12, 2.5" Inlet
6x13, 2.5" Inlet
6x17,2.5" Iniet
6x18,2.53" Inlet
6x29, 2.5" Inlet
6x35, 2.5" Inlet
7x13,2.5" Inlet
7x17,2.5" Inlet
7x19,2.5" Inlet
7x24, 2.5" Inlet
7x30, 2.5" Inlet
7x35, 2.5" Inlet
x40, 2.5" Inlet

http://sf.org/Certificd/DWTU/Listings.asp?Company=0T640& Standard=044 4/18/2011



NSF Certified Products - Drinking Water Treatment Units

10x30, 2.5" Inlet
10x30, 2.5" x 2.5" Inlet
10x30, 4" Inlet

10x30, 4" x 2.5" Inlet
10x35, 2.5" Inlet
10x35, 2.5" x 2.5" Inlet
10x35, 4" Inlet

10x35, 4" x 2.5" Inlet
10x40, 2.5" Inlet
10x40, 2.5" x 2.5" Inlet
10x40, 4" Inlet

10x40, 4" x 2.5" Inlet
10x44, 2.5" Inlet
10x44, 2.5" x 2.5" Inlet
10x44, 4" Inlet

10x44, 4" x 2.5" Inlet
10x47, 2.5" Inlet
10x47,2.5" x 2.5" Inlet
10x47, 4" Inlet

10x47, 4" x 2.5" Inlet
10x54, 2.5" Iniet
10x54, 4" Inlet

10x34, 2.5" x 2.5" Inlet
10x54, 4" x 2.5" Iulet
12x48, 2.5" Inlet
12x48, 4" Inlet

12x48, 2.5" x 2.5" Inlet
12x48, 4" x 2.5" Inlet
12x48, 4" x 4" Inlet
12x52, 2.5" Inlet
12x52,2.5" x 2.5" Inlet
12x52, 4" Inlet

12x52, 4" x 2.5" Inlet
12x52, 4" x 4" Inlet
13x44, 2.5" Inlet
13x44, 2.5" x 2.5" Inlet
13x44, 4" Inlet

13x44, 4" x 2.5" Inlet
13x44, 4" x 4" Inlet
13x54, 2.5" Inlet
13x54, 2.5" x 2.5" Inlet
13x54, 4" Inlet

13x54, 4" x 2.5" Inlet
13x54, 4" x 4" Inlet
14x47, 2.5" Inlet
14x47, 2.5" x 2.5" Inlet
14x47, 4" Inlet

14x47, 4" x 2.5" Inlet
14x47, 4" x 4" Inlet
14x52, 2.5" Inlet
14x52, 2.5" x 2.5" Inlet
14x52, 4" Inlet

14x52, 4" x 2.5" Inlet
14x52, 4" x 4" Inlet

http://msf.org/Certified/DWTU/Listings.asp? Company=0T640& Standard=044
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CLASSIC 45 PUMP SERIES SPECIFICATIONS PUMPS

SINGLE HEAD ADJUSTABLE QOUTPUT

100 psi (6.9 bar) MODELS
- 45MHPZ

- A5MHP10

- 45MHP22

25 psi (1.7 bar) MODELS
- 45M1

SINGLE HEAD FIXED OUTPUT

100 psi (6.9 bar) MODELS
- A5MPHP2

- A5MPHP1C

- A5MPHP22

25 psi (1.7 bar) MODELS
- 45MP1

- 45M2  45MP2
- 45M3 - 45MP3
- 45M4 - 45MP4
L - 45M5 - 45MP5
A
h
10.6"
| 8.0
— /|
=
Y Y "
-«— 53" -
SHIPPING WEIGHT 9 ibs (4 kg) SHIPPING WEIGHT 8 Ibs (3.6 kg)
FEATURES

METERING PUMP METERING PUMP
LR79585 1PX4

@- @ C¢f

A6FG C US

arow st THIS FRONUCT IS TESTED AND

CERTIFIED 8Y \WATER QUALITY
ASSALIATION ACCORDING TO
NSF/ANS] 61 AND WA 00907
FOR LOW LEAD COMPLIAHCE

Intertek
94247
CONFORMS TO
STD. NSF-50

CGRCULATION SYSTER.
COMPONENTS FOR SWIMMING:
PODLS, SPAS, OR HOTTUES

Product listings vary by model. Contact factory for details.

+ 3-point roller design assists in anti-siphon protection

+ Pump head requires no valves, allows for easy maintenance

+ Seif-priming against maximum working pressure, foot valve not required
+ Pump does not lose prime or vapor lock

+ Pumps off-gassing solutions and can run dry

- Quiput valume is not affected by back pressure

* Injection check valve included with models rated up to

100 psi (6.9 bar)

+ Easy to change pump tube; lubrication is not required
+ Pump tubes and pump heads interchange between models
+ Models tested by Water Quality Association to conform to

ANSI/NSF STD 61 (Santoprene” only)

- Adjustable models tested by ETL to conform to ANSI/NSF STD 50
« All pump accesseries included allow a fast and easy instailation

Stenner Pump Cempany Phone
-y 3174 DeSaivo Road US Toll Free
Jacksonville, Florida 32246 USA Fax

ETFNNFRE

504.641.1666
800.683.2378
904.642.1012

www.stenner.com
sales@stenner.com
© Stenner Pump Company All Rights Reserved




CLASSIC 45 PUMP SERIES SPECIFICATIONS PUMPS|

OUTPUT CONTROL
Adjustable models only, external dial ring _
adjustment from 5%-100% in 2.5% increments :

MAXIMUM WORKING PRESSURE

100 psi (6.9 bar) 45MHP2, 45MHP10, ;
45MHP22, 45MPHP2, 45MPHP10, 45MPHP22
25 psi {1.7 bar) 45M1, 45M2, 45M3, 45M4,
45M5, 45MP1,45MP2, 45MP3, 45MP4, 45MPS |

MAXIMUM OPERATING TEMPERATURE
125° F{52° {)

MAXIMUM SUCTION LIFT
25 ft (7.6 m} vertical fift, based on water

MOTOR TYPE
1/30 HB shaded pole, class B

APPROXIMATE GEAR MOTOR RPM
26

DUTY CYCLE
Continuous

MOTOR VOLTAGE (AMP DRAW)
120V 60Hz 1PH {1.7)
220V 60Hz 1PH (0.9)
230V 50Hz 1PH (0.9) International
250V 50Hz 1PH (0.9) International

POWER CORD TYPE
SJTOW

- POWER CORD PLUG END
. 120V B0Hz NEMA 5/15

220V 60Hz NEMA 6/15

© 230V 50Hz CEE 7/VII
¢ 260V 50Hz CEE 7/VII

MATERIALS OF CONSTRUCTION

i All Housings Polycarbonate

Pump Tube & Check Valve Duckhilt

FDA approved

CV Duckbill with Tygothane™ Tube Peliathane™ -

Pump Head Rollers HOPE

Roiter Bushings Qil impregnated sintered bronze
Suction/ Discharge Tubing, Ferrules 1/4" &
6 mm LDPE polyethylene, NSF and FDA approved
Tube Fittings, Check Vaive Fittings

Gray fittings; Type 1 Rigid PVC , NSF listed
Black fittings: PP N3F listed

Connecting Nuts PP or Type 1 Rigid PVC

Suction Strainer PP or Type 1 Rigid PYC body
with Type 1 Rigid PVC cap, NSF listed;
ceramic weight

All Fasteners Stainiess steel

ACCESSORY KIT SHIPPED WITH
EACH PUMP

3 connecting nuts 1/4" or 3/8"
3 ferrules 1/4" or 6 mm Europe
OR 2 ferrules 3/8"

1 injection check vaive 100 psi (6.9 bar)

OR 1 injection fitting 25 psi (1.7 bar)

' 1 weighted suction line strainey
- Santoprene™, optional Tygothane™ #2,#5 whes, .

1/4",3/8" or 6 mm Europe

1 20" roll suction/discharge tubing
/4" or 3/8", white or UV black
0OR & mm white Europe

1 additional pump tube

1 mounting bracket

1 manual

" Santoprene” is a registered trademark of
Exxen Mobit Comoratian,

: " Tygothane” is a registered trademark of Saint-Gobain

Performance Plastics.

© 7 Pellathane” is a registered wademark of The Dow Company.

45 SERIES PUMP ADJUSTABLE OUTPUT

Appraximate Output @ 60Hz

Approximate Qutput @ 50Hz

Single Hea& Maximum Pump Tube Gallons Liters Gallons Liters Ounces Mitliliters ﬁters Liters Millititers '
. Maodel Pressure Number per Day per Day per Hour per Hour per Minute per Minute per Day per Heur per Minute
45MHP2’ 100 psi (6.9 bar) #1
4501 25 psi (1.7 bar) 41 0.210 30 i 08to 114 | 001100.13 | C.O3t0 048 | 0,021 0.27 | 0561w 7.92 0.61t0 9.1 1 0.031w038] 03110 632
45MHP1G" | 100 psi (6.2 bar} #2 1 4 4
45M2 25 ps (1.7 bar) o 0510100 18w 379 0.0l2”t0 0421 0081w 1.58 0'.?_‘_.‘_10 0.89 | 1.321028.32 1510303 | 0.0610 1.26 10 fo 21.04
45MHP22° | 100 psi 6.9 ban) #7
45M3 25 si {1.7 bar) B -1.1 to 22.0 | 4.2 10 833 005t0092 0.181w0 347 | 01016 1,96 | 2.821057.85 | 3310666 | 0141w 2.7? 2,29 10 46.25
45M4 25 psi (1.7 bar} #4 1.710350 (64101325 | 007w 1.46 | 02710552 | 01510 3.11 | 4.441092.01 [{5.110106.0 1 0.21 10 4,42 | 3.5410 73.61
45M5 25 psi {1.7 bar} #5 2510500 |95t 1833 [ 0.10102.08 | 04010 7.89 | 0.22104.44 | 6.6010 131.43 || 7.6t 1514 | 03210 6.31 [5.28 10 105.14

45 SERIES PUMP FIXED OUTPUT

Approximate Output @ 60Hz

¢ Approximate Qutput @ S0Hz
Gallons Liters Gallans Uters Ounces Miltititers Liters Liters Milliliters
per Day per Day per Hoar per Hour per Minute per Mirute per Day per Hour per Minute

Single Head Maximum Pump Rube
Madel Pressure Number
45MPHP2" 100 psi (6.9 bar) #1
Caawe | ospsben | o | PO M4 | 0 oo A * R A
45MPHP10® | 100 psi {8.9 bar} #2
asmp2 25 psi (1.7 ba) o 10.0 379 0.42 l.Sg 089 26.32 303 1.26 21.04
45MPHP22" | 100 psi (6.9 bar) #7
45MP3 25 psi {1.7 bar} 0| 22.0 833 0.92 3.47 1.96 ”57.85 66.6 2,78 ” 46.25
45MP4 25 psi {1.7 bar} #a 350 1325 1.4 5.52 3141 92.01 106.0 4.42 73.61
45MP5 25 psi (1.7 barn) #5 50.0 189.3 2.08 789 4.44 131.43 151.4 6.31 105.14

"injection chack vaive included with pumps rated 26-100 psi (1.8-6.9 bar},

0 NOTICE: Te information within this chart is solely intended for use as a guide. The output data is an approximation based on pumping water under a controlled testing environmgnt. Mary
I variables can affect the output of the pump. Stenner Pump Company recommends that all metering pumps undergo field callbration by means of analytical testing to confirm their outputs.
The information contained in this fiyer is not intended for specific application purposes, Sterner Pump Company reserves the night to make changes to prices, products, and specifications

at any time without prior notice,

4550111




Performa” Cv Control Valves

273 and 278 Configurations

Pentair Water® offers a full range of Autotrol® Control Valves to
meet a wide range of water conditioning applications.

Logix™ Searies

742 Time Clock

* Simple, economic elecironic
time clock {chronometric)

= 7- or 89~-day regeneration
setting

+ 12-volt operation

« Filter or conditioner setting
in one control

* Fully programmable
cycle times

+ Salt setting in 1-pound
increments

* Operates 255, 263, 268,
273, 278, and Magnum®
IT with one controller

762 Demand

+ Simple, economic electronic
demand (volumetric)

# Calendar override

= 12-volt operation

+ 28-day variable reserve

+ Automatic capacity
calculations

« Fully programmabile

cycle times

* Salt setting in 1-pound

increments

» Operates 255, 263, 268,

273, 278, and Magnum IT
with one controller

764 DPemand

Same features as the
762, plus:

¢ Multi-tank applications
{twin alternating, muiti-
tank parallel)

« Control lockout
* Remote regeneration

Autotrol

Pentair Water



COMMERCIAL

Dvdciaes i Perform Cv Control Valves

\_IA_L_VES Dyotd "-r:' | 273and278 Confsgurat;ons

Speciﬁcations

i _-E_Iectrlcal

:_:'_.:_'-;: Controller. Operatmg Voltage Sl _"12 Volt - AC (Requires use of Pentair Weter®-supplied transformer)
Enput Supply Frequency . 50 or 60 Hz (Controller conflguratron dependent} '
: Motorlnput Voltage ; S 12 Volt ~ AC

': __Control!er System Power Consumpt:on |3 Watts average

Transformer - All Controllers .
All Contrallers require the use of a F‘entasr Water-supplied traneforrner

Transformer Qutput Voltage . -~ .+ " 12 Volt - AC 400mA S : S L
Transformer Input Options ' . IR 115 Volt — AC 50/80 Hz; 230 Volt AC 50/60 Hz, 100 Voit »—AC 50/60 Hz :
Transformer Plug Options -~~~ &  Indoor North American Piug . " Taiwan/Korea Plug ()
' .Qutdoor North American | Australian Plug U _':
{UL Listed for outdoor usej " United Kingdom Plug Oy RS

Japanese Plug 1 . Mam[aﬁd Europe Plug . .

Additional fransformers may be available ~ ¢all for more information.

Design Specifications/Ratings

Vaive Body Glass-filled thermopiastic — NSF Listed material
Rubber Components Compounded for cold water — NSF Listed material
Valve Materiais Certification WQA Gold Seal Certified to ORD0902 and
NSF/ANS| 44 Rated component for material safety

Weight (Valve with Controf) 5.34 Ibs {2.42 kg)
Recommended Operating Pressure 20 - 120 psi (1.38 - 8,27 bar)

Canada 20 - 100 psi (1.38 - 6.89 bar)
Hydrostatic Test Pressure 300 psi (20.69 bar)
Water Temperature 35° - 100°F (2° - 38°C)
Ambient Temperature® 35° -~ 120°F (2° - 48,9°C)

*Recommend use of outdoor cover for direct sunlight applications.

Options

Turbine for Demand Systems Internal Standard Autotrol® 1-inch (25 mm) turbine

Bypass Valve, Model 1265 Thermoplastic, 1-inch flow path

Bypass Fitting Kits:

Copper, Sweat Tube Adapter 1-1/4-inches, 1-inch or 3/4 inch (32 mm, 25 mm or 19 mm)

CPVC, Solvent Weld Tube Adapter 1-inch or 3/4-inch {25 mm or 19 mm)

Plastic NPT or BSPT Pipe Adapter 1-inch male or 3/4-inch male 25 mm cr 19 mm)

Stainless Steel NPT or BSPT Pipe Adapter 1-inch male or 3/4-inch male {25 mm cr 19 mm)

Brine Refill Controls .33 gpm {1.25 Ipm) fixed; .74 gpm (2.8 lpm) fixed; 1.3 gpm {(4.92 lpm) fixed
Compatible with Regenerants/Chemicals Sedium chloride, potassium chloride, potassium permanganate, sodium

bisulfite!, sadium hydroxide?, hydrochloric acid?, chiorinett and chloraminestt

tSee owners manual for specific concentrations. "Valve for use on potable water supply.



Dimensions
Valve Connections

Tank Thread 2-1/2-inches - 8, male
Inlet/Outlet Threads 1-3/4-inches ~ 12 UNC-2A male
Drain Line 3/4-inch NPT, male

Brine Line 3/8-inch NPT, maie

Distributor Tube Diameter  1.050 inches (27 mm)
Distributor Tube L.ength 1/2 + 1/2-inches (13 = 13 mm) above top of tank

Outline Dimensions

| “’4@% o _Fﬁ

o

Units A B ¢ D E F G H t

inches 14.9 7.8 7.1 8.5 8.0 53 58 3.4 3.4
cm 37.8 19.9 17.9 215 127 13.5 14.8 8.7 8.7

Performance

Flow Rates {Valve Only)
Service @ 15 psi (1.03 bar) drop 25,0 gpm (5.7 m¥h)

Backwash @ 25 psi (1.72 bar) drop 20.0 gpm (4.5 m%h)
Service Cv = 6.50 (Kv = 5.6)
Backwash Cv = 4,00 (Kv = 3.5}
Logix™ Series Controller Flow Rate Characteristics Backwash Flow Control Table
Flow Rate (m®/hr) S R
0 11 23 34 45 57 68 78 Backwash = Flow Rate ~ Flow Rate
30 200 Number* = - {gpm) . {lpm}
/ 9 2.2 - 83
25 1.75
7 & - 10 2.7 10.2
% 1.50 § 12 38 14.76
£ 20 d o
o 125 E 13 R ) _ i7.0
£ @ 14 5.3 20.0
% 15 10 Y
5 'g “Backwash flow controls sized for 5.0 gpm/ft2.
g 10 0.75 ,a
@ 1y
a / 050
5 NOTE: External drain line flow controls available
4/ 028 for flow rates from 1.3 gpm (4.9 Ipm) to 20 gpm
0 wrEE S g0 (75.7 lpm).
o 5 10 15 20 25 3 35

Flow Rate in Gallons Per Minute



injector* Performance
Logix™ Series Controellers
Injector “H" (Light Purple)

For g-inch Tanks
har

2 35 5 £ 75

Gallons per Minute

20 40 60 80

TOTAL et SRINE DAAW writirany FINSE e

Injector "K” (Pink)

Injectar “J* {Light Blue)
Fer 10-inch Tanks

i
018

Gallons per Minute

LWRELS1
120

0.00

20 40 &0 80 100
Psi
BHENE DRAW samsnuan

TOTAL it RUINSE —

Injector “L" [Orange) tnjector “N” {Green)

For 12-inch Tanks For 13- and 14-inch Tanks For 16-inch Tanks
bar 3 bar 3
. 7. mfhr e
120 150 35 5 8 5 2 35 . 5 B . 7.5 m
pRa] 125
3
£ 080 e é 100 - :
3 2 g
5 B oous - g ;
s b :
g 5 ‘ H =
3 o4 3 om0 L i :
020 e 0.25 ;
0.00 i i H : LUTEI8T 00 0.00 i LWREIH 000 000 ! : H : I 000
20 40 50 80 0 1o 20 a0 50 80 w00 120 20 0 50 8 100 120
PSI PSt PSI
TOTAL wesssssamm  BRINE DAAW commiitiois  RINSE ctmtssussn TOTAL mmmemm  BRINE DRAVW RINSE waemewem BRINE DRAW sssmscrre  BINSE st

Injector "Q" (Purple)
For 18-inch Tanks
bar

TOTAL it

Injector "R" [Dark Grey}
For 21-inch Tanks

2 3.5 5 6 75
.20 T T

3.60

3.00

2.50 Foe-

200 oy

Gallons per Minute

1.50

Gallens per Minute

100

000

Q.50 i,

0.00

20 40 0 &0 106 120

P51

TOTAL BRINE DRAW susssenssi

HINSE s

20 40 £0 80 100
sl
TOTAL ummwews  BRINE DAAW wonmcema  AINSE msatstar.

*New injectors for high-efficiency regeneration sequence are standard with Logix Controliers.
NOTE: Actual injector performance is dependent on the resin used, tank geometry, elevated drain, etc. This injecter data was taken using an

empty tank (no resin).

20580 Enterprise Avenue
Brookfield, W1 53045
Tel: 262.784.4490

Fax: 262.784.7794

Pentair
Water

Customer Care: 800.279.9404

©2010 Pentair Residential Filtration, LLC
4000570 Rev A AP10

5730 North Glen Park Road
Milwaukee, WI 53209

Tel: 262.238.4400

Fax: 262.238.4402

www.pentairaguapro.com



Sierra Chemical Co.

Material Safety Data Sheet

This MSDS has been prepared within the guidelines of the Federal OSHA Hazard Communication Standard,
29CFR 1910.1200.

Product Name: Caustic Soda Solution 50%, Commercial Grade

I |. GENERAL INFORMATION I

Manufacturer: Sierra Chemical Co. Emergency Phone: (800) 424-9300
Address: 2302 Larkin Cr. Information Phone: (775) 358-0888
Sparks, NV 89431 CHEMTREC Phone: (800) 424-9300

Issue Date: 03/23/2010

I Il. HAZARDS IDENTIFICATION I

Color: Colorless Physical State: Liquid above freezing point
Odor: Odorless

Hazards of Product: DANGER! Causes severe eye bums. Causes severe skin burns. Causes burns of
the mouth and throat. Causes respiratory tract irritation. Aspiration hazard. Can enter lungs and cause
damage. May react with water, Evacuate area. Keep upwind of spiil

OSHA Hazard Communication Standard: This product is a “Hazardous Chemical” as defined by the OSHA
Hazard Communication Standard, 29 CFR 1910.1200

|III. COMPOSITION INFORMATION I

Componet CASH# Amount
Water 7732-18-5 49 -51%
Sodium Hydroxide 1310-73-2 51 - 49%

] IV. POTENTIAL HEALTH AFFECTS I

Eye Contact: May cause severe irritation with corneal injury which may resuit in permanent impairment of
vision, even blindness. Chemical burns may occur. Mist may cause eye irritation.

Skin Contact: Brief contact may cause severe skin burns, Symptoms may include pain, severe local
redness and tissue damage.

Skin Absorption: Prolonged skin contact is uniikely to result in absorption of harmful amounts.
inhalation: Mist may cause severe irritation of upper respiratory tract (nose and throat).

ingestion: Swallowing may result in burns of the mouth and throat. Swallowing may result in

Caustic Soda $0%, Comeercial Srade
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g Sierra Chemical Co.  MSDS: Caustic Soda 50%, Commercial Grade

gastrointestinal irritation or uiceration.

Aspiration hazard: Aspiration into the lungs may occur during ingestion or vomiting, causing tissue
damage or lung injury.

V. FIRST AID MEASURES

Eye Contact: Wash eyes immediately and continuously with water for 30 minutes. Remove contact
lenses after the first 5 minutes and continue washing. Seek medical attention immediately, preferably from
an ophthalmologist. Wash eyes in route if possible. Washing with water is the only acceptable method of
removal of caustic soda (lye) from the eyes and skin. You may have 10 seconds or less to avoid serious
permanent injury.

Skin Contact: Immediate continued and thorough washing in flowing water for at least 30 minutes is
imperative while removing contaminated clothing. Prompt medical consultation is essential. Wash clothing
before reuse. Properly dispose of leather items such as shoes, belts, and watchbands. Remove chemical
goggles last to keep material from washing into the eyes. First Aid responders should pay attention to seif-
protection and use the recommended protective clothing {chemical resistant gloves, splash protection).

inhalation: Move person to fresh air, If not breathing, give artificial respiration; if by mouth to mouth use
rescuer protection (pocket mask, etc). If breathing is difficult, oxygen should be administered by qualified
personnel. Call a physician or transport to a medical facility.

Ingestion: Do not Induce vomiting. Give one cup (8 ounces or 240 ml} of water or milk if available and
transport to a medical facility. Do not give anything by mouth unless the person is fully conscious.

Notes to Physician: Material is a strong alkali. First Aid responders should pay attention to self-protection
and use the recommended protective clothing (chemical resistant gioves, splash protection). Due to
irritant properties, swallowing may result in burns/ulceration of mouth, stomach and lower gastrointestinai
tract with subsequent stricture. Aspiration of vomitus may cause lung injury. Suggest
endotracheallesophageal control if lavage is done. Eye irrigation may be necessary for an extended period
of time to remove as much caustic as possible. Duration of irrigation and treatment is at the discretion of
medical personnel. Maintain adequate ventilation and oxygenation of the patient. For burns of skin only. If
burn is present, treat as any thermal burn, after decontamination. No specific antidote. Treatment of
exposure should be directed at the control of symptoms and the clinical condition of the patient.

Vl. FIRE FIGHTING MEASURES

Extinguishing Media: This material does not burn. If exposed to fire from another source, use suitable
extinguishing agent for that fire. Do not use water.

Fire Fighting Procedures: Keep people away. Isolate fire and deny unnecessary entry. Water is not
recommended, but may be applied in large quantities as a fine spray when other extinguishing agents are
not availabie. This material does not burn. Fight fire for other material that is burning.

Special Protective Equipment for Firefighters: Wear positive-pressure self-contained breathing
apparatus (SCBA) and protective fire fighting clothing {includes fire fighting helmet, coat, trousers, boots,
and gloves). Avoid contact with this material during fire fighting operations. If contact is fikely, change to
full chemical resistant fire fighting clothing with self-contained breathing apparatus. If this is not available,

Cauztie Seda 0%, Comeergaal drade
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@ |'Sierm Chemical Co. MSDS: Caustic Soda 50%, Commercial Grade

wear full chemical resistant clothing with self-contained breathing apparatus and fight fire from a remote
location. For protective equipment in post-fire or non-fire clean-up situations, refer to the relevant sections.

Unusual Fire and Explosion Hazards: Product reacts with water. Reaction may produce heat and/or
gases. This reaction may be violent. Vioient steam generation or eruption may occur upon application of
direct water stream to hot liquids.

Hazardous Combustion Products: Not applicable

Vil. ACCIDENTAL RELEASE MEASURES

Steps to be taken if material is released or spilled: Contain spilled material if possible.
Small spills: Dilute with water.

Large spills: Dike area to contain spiif. Collect in suitable and properly labeled containers. Attempt to
neutralize by adding materials such as Acetic acid. See Section XV, Disposal Considerations, for
additional information,

Personal Precautions: Evacuate area. Only trained and properly protected personnel must be involved in
clean-up operations, Refer to Section VI, Handling, for additional precautionary measures. Keep upwind
of spill. Ventilate area of leak or spill. See Section X| for more specific information. Use appropriate safety
equipment. For additional information, refer fo Section X, Exposure Controls and Personal Protection.

Environmental Precautions: Prevent from entering into soil, ditches, sewers, waterways and/or
groundwater. See Section Xil, Ecological Information.

|V|Ii. HANDLING AND STORAGE I

General Handling: Do not get in eyes. Do not get on skin or clothing. Do not swallow. Avoid breathing
mist. Keep container closed. Use with adequate ventilation. Wash thoroughly after handling.

1. ALWAYS add caustic soda solution to water with constant agitation. NEVER add water to the
caustic soda sotution.

2. The water should be lukewarm (27-38°C or 80-100°F). NEVER start with hot or cold water,
The addition of caustic soda to liquid wilt cause a rise in temperature. If caustic soda becomes
concentrated in one area, is added too rapidly, or is added to hot or cold liquid, a rapid
temperature increase can result in DANGEROUS mists, boiling or spattering which may cause
an immediate VICLENT ERUPTION. See Section iX, EXPOSURE CONTROLS AND
PERSONAL PROTECTION.

Storage: Keep container closed.
Bo not store in: Zinc. Aluminum. Brass. Tin. See Section X for more specific information.
Storage temperature: > 16 °C

Shelf life: Use within 24 Months

Coustre Sada 0%, Comeercial Grade
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@ Sierra Chemical Co. MSDS: Caustic Soda 50%, Commercial Grade

IX. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure Limits

Component List Type Value

Sodium Hydroxide ACGIH Ceiling 2mg/m3
OSHA Table PEL 2mg/m3
Z-1

Personal Protection

Eye/Face Protection: Use chemical goggles. Eye wash and drench shower should be located in
immediate work area.

Skin Protection: Use protective clothing chemically resistant to this material. Selection of specific items
such as face shieid, boots, apron, or full body suit will depend on the task. Safety shower shouid be
located in immediate work area. Remove contaminated clothing immediately, wash skin area with soap
and water, and launder clothing before reuse cor dispose of properly. Items which cannot be
decontaminated, such as shoes, belts and wafchbands, should be removed and disposed of properly.

Hand protection: Use gloves chemically resistant to this material, Examples of preferred giove barrier
materials include Polyethylene. Neoprene. Natural rubber {“iatex"). Polyvinyl chioride ("PVC" or "vinyl").
Nitrile/butadiene rubber ("nitrile” or "NBR"). Ethyl vinyl alcohol laminate ("EVAL"). Avoid gloves made of:
Polyvinyl afconol ("PVA"). NOTICE: The selection of a specific glove for a particular application and
duration of use in a workplace should also take into account all relevant workplace factors such as, but not
limited to other chemicals which may be handled, physical requirements {(cut/puncture protection,
dexterity, thermal protection), potential body reactions to glove materials, as well as the
instructions/specifications provided hy the glove supplier.

Respiratory Protection: Respiratory protection should be worn when there is a potential to exceed the
exposure limit requirements or guidelines. If there are no applicable exposure limit requirements or
guidelines, wear respiratory protection when adverse effects, such as respiratory irritation or discomfort
have been experienced, or where indicated by your risk assessment process. In misty atmospheres, use
an approved particulate respirator.

ingestion: Avoid ingestion of even very small amounts; do not consume or store food or tobacco in the
work area; wash hands and face before smoking or eating.

Engineering Controls:
Ventilation: Use engineering controls to maintain airborne level below exposure limit requirements or

guidelines. If there is no applicable exposure limit requirements or guidelines, use only with adequate
ventilation. Local exhaust ventilation may be necessary for some operations.

X. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid above freezing point Color: Colorless

Caustins fada 30%, Commercial Grade
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Odor: Odorless Flash Point — Closed Cup: None

Flammable Limits in Air:

Upper: Not applicable Lower: Not applicable

Autoignition Temperature: Not applicable Vapor Pressure: 1.5 mmHg @ 20 °C Literature
Vapor Density {air-1): Not applicable Specific Gravity (H20 = 1): 1.52 Literature
Liquid Density: 1.5 g/cm3 @ 20 °C Literature Freezing Point: 14 °C (87 °F} Literature
Melting Point: 14 °C (57 °F) Calculated pH: 14

Decomposition: No test data available
Kinematic Viscosity: 0.35 St @ 25 °C Calculated

Boiling Point {760 mmHg): 145 °C (293 °F) Literature

IXI. STABILITY AND REACTIVITY I

Stability/Instability: Stable under recommended storage conditions. See Stqrage, Section VIt

Conditions to Avoid: Avoid moisture. Product absorbs carbon dioxide from the air.

Incompatible Materials: Heat is generated when mixed with water. Spattering and boiling can occur,
Caustic soda solution reacts readily with various reducing sugars (i.e. fructose, galactose, and maltose,
dry whey solids) to produce CO. Take precautions including monitoring the tank atmosphere for CO to
ensure safety of personnel before vessel entry.

Avoid contact with: Acids. Glycols. Halogenated organics. Organic nitro compounds. Fiammable
hydrogen may be generated from contact with metals such as Zinc, Aluminum, Tin and Brass.

Mazardous Polymerization: Will not accur.

Thermal Decomposition: Does not decompose.

IX!I. TOXICOLOGICAL INFORMATION I

Acute Toxicity

Ingestion: Single dose oral LD50 has not been determined.
Skin Absorption: The dermal LD50 has not been determined.

Repeated Dose Toxicity: Based on available data, repeated exposures are not anticipated to cause
additional significant adverse effects.

Cavstie Soda 305, Cormercial Grade
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Genetlc Toxicology: For the major component(s); In vitro genetic toxicity studies were negative

Xlil. ECOLOGICAL INFORMATION

Chemical Fate
Data for Compeonent: Scdium Hydroxide

Movement & Partitioning: No bioconcentration is expected because of the relatively high water solubility.
Potential for mobility in sail is very high (Koc between 0 and 50).

Partition coefficient, n-octanoliwater (log Pow): -3.88 Estimated.

Partition coefficient, soil organic carbon/water {(Koc): 14 Estimated.

Persistence and Degradability Biodegradation is not applicable.

Data for Component; Sodium Chloride

Movement and Partitioning: No bioconcentration is expected because of the relatively high water
solubility. Potential for mobility in soil is very high (Koc between 0 and 50). Partitioning from water to n-
octanol is not applicable.

Ecotoxicity

Data for Component: Sodium hydroxide. Material is slightly toxic to aquatic organisms on an acute basis
(LCB0/EC50 between 10 and 100 mg/L in the most sensitive species tested). May increase pH of aquatic
systemns to > pH 10 which may be toxic to aquatic organisms,

Fish Acute & Prolonged Toxicity: |.C50, rainbow trout (Oncorhynchus mykiss), 96 h: 456.5 mg/l
Aquatic Invertebrate Acute Toxicity: LC50, water flea Daphnia magna: 40 - 246 mg/t

Data for Component: Sodium Chlcride. Material is practicaily non-toxic o aquatic organisms on an acute
basis. (LC50/ECS0 =100 mg/L in the most sensitive species tested).

Fish Acute & Prolonged Toxicity: LC50, fathead minnow {Pimephales promelas): 10,610 mg/|
Agquatic invertebrate Acute Toxicity: 1.C50, water flea Daphnia magna: 4,571 mg/l

Toxicity to Micro-organisms: 1C50, OECD 209 Test; activated sludge, respiration inhibition: >1,000 mg/!

XIV. DISPOSAL CONSIDERATIONS

DO NOT DUMP INTO ANY SEWERS, ON THE GROUND, OR INTO ANY BODY OF WATER. All
disposal practices must be in compiiance with all Federal, State/Provincial and local laws and reguiations.
Regulations may vary in different locations. Waste characterizations and compiiance with applicable laws
are the responsibility solely of the waste generator, AS YOUR SUPPLIER, WE HAVE NO CONTROL

Couvstia foda 304, Commersial Grade
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OVER THE MANAGEMENT PRACTICES OR MANUFACTURING PROCESSES OF PARTIES
HANDLING OR USING THIS MATERIAL. THE INFORMATION PRESENTED HERE PERTAINS ONLY
TO THE PROBUCT AS SHIPPED IN ITS INTENDED CONDITION AS DESCRIBED iN MSDS SECTION:
Composition Information. FOR UNUSED & UNCONTAMINATED PRODUCT, the preferred options
include sending fo a licensed, permitted recycler.

IXV. TRANSPORT INFORMATION I

DOT Non-Bulk
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION
Hazard Class: 8 ID Number: UN1824 Packing Group: PG I}

DOT Bulk
Proper Shipping Name: SODIUM HYDROXIDE SOLUTION
Hazard Class: 8 1D Number: UN1824 Packing Group: PG i

iMDG

Proper Shipping Name: SODIUM HYDROXIDE SOLUTION
Hazard Class: 8 ID Number: UN1824 Packing Group: PG I
EMS Number: F-A, S-B

Marine poliutant: No

ICAQNATA

Proper Shipping Name: SODIUM HYDROXIDE SOLUTION
Hazard Class: 8 ID Number: UN1824 Packing Group: PG Il
Cargo Packing Instruction: 812

Passenger Packing Instruction: 808

Additional Information

Reportable quantity: 1,961 Ib — SODIUM HYDROXIDE

This information is not intended to convey all specific regulatory or operational requirements/information
relating to this product. Additional transportation system information can be obtained through an

authorized sales or customer service representative. It is the responsibility of the transporting organization
to follow all applicable laws, regulations and rules relating to the transportation of the material.

XVI. REGULATORY INFORMATION I

OSHA Hazard Communication Standard

This product is a "Hazardous Chemical” as defined by the OSHA Hazard Communication Standard, 29
CFR 1910.1200.

Superfund Amendments and Reauthorization Act of 1886 Title Hll (Emergency Planning and
Community Right-to-Know Act of 1986) Sections 311 and 312

Immediate (Acute) Health Hazard: Yes
Delayed (Chronic) Health Hazard: No

Gaustic Soda 50%, Comsercisl Grade
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Fire Hazard: No

Reactive Hazard: Yes

Sudden Release of Pressure Hazard: No

Superfund Amendments and Reauthorization Act of 1986 Title Il (Emergency Planning and
Community Right-to-Know Act of 1988) Section 313

To the best of our knowledge, this product does not contain chemicals at levels which require reporting
under this statute. ‘

Pennsylvania {Worker and Community Right-To-Know Act): Pennsylvania Hazardous Substances
l.ist and/or Pennsylvania Environmental Hazardous Substance List:

The following product components are cited in the Pennsylvania Hazardous Substance List and/or the
Pennsylvania Environmental Substance List, and are present at levels which require reporting.

Component CAS # Amourt

Sodium hydroxide 1310-73-2 <=51.0%

Pennsylvania (Worker and Community Right-To-Know Act): Pennsylvania Special Hazardous
Substances List:

To the best of our knowledge, this product does not contain chemicals at levels which require reporting
under this statute.

California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986):
This product contains no listed substances known to the State of California to cause cancer, birth defects
or other reproductive harm, at ievels which would require a warning under the statute,

U.S. Toxic Substances Controi Act:

All components of this product are on the TSCA Inventory or are exempt from TSCA Inventory
requirements under 40 CFR 720.30. European Inventory of Existing Commercial Chemical Substances
(EINECS). The components of this product are on the EINECS inventory or are exempt from inventory
requirements.

CEPA - Domestic Substances List (DSL):
All substances contained in this product are listed on the Canadian Domestic Substances List (DSL.) or
are not required to be listed.

NFPA Hazard Rating System

Health Fire Reactivity
3 0 1
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IXVII. OTHER INFORMATION l

Recommended Uses and Restrictions: Pulp and paper industry {pulping and bleaching, de-inking waste
paper, water treatment). Textile industry (fiber processing and dyeing). Soaps and detergents industry
{saponification of fats and oils, anionic surfactant manufacturing). Bleach manufacturing. Petroleum
exploration and processing. Aluminum production. Chemical processing. Waste neutralization. Acid gas
scrubbing. Neutralizing of acids and acid gases.

Legend

N/A: Not available

WIW: Weight/Weight

OEL.: Occupational Exposure Limit

STEL: Short Term Exposure Limit

TWA: Time Weighted Average

ACGIH: American Conference of Governmental Industrial Hygienists, Inc.
Disclaimer

Sierra Chemical Co. expressly disclaims all express or implied warranties of merchantibility and fitness for
a particular purpose with respect to the product or information provided herein, and shall under no
circumstances be liable for incidental or consequential damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a product specification.
For preduct specification information, refer to a Product Specification Sheet andfor a Certificate of
Analysis. These can be obtained from your local Sierra Chemical Co. Sales Office.

All information appearing herein is based upon data abtained from the manufacturer and/or recognized
technical sources. While the information is believed to be accurate, Sierra Chemical Co. makes no
representations as to its accuracy or sufficiency. Conditions of use are beyond Sierra Chemical's control.
Therefore, users are responsible to verify this data under their own operating conditions to determine
whether the product is suitable for their particular purposes, and they assume all risks of their use,
handling, and disposal of the product or from the publication or use of, or reliance upon, information
contained herein. This information relates onty to the product designated herein and does not relate to its
use in combination with any other materiai or in any other process.

Cavstic Seda 30%, Commercial Grade
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Sierra Chemical Co.

Material Safety Data Sheet

This MSDS has been prepared within the guidelines of the Federal OSHA Hazard Communication Standard,
29CFR 1910.1200.

Product Name: Hydrochloric Acid — 17 to 39%

I I. GENERAL INFORMATION I
Supplier: Sierra Chemical Co. Emergency Phone: (800} 424-9300
Address: 2302 Larkin Cr. information Phone: (775) 358-0888

Sparks, NV 89431 CHEMTREC Phone: (800) 424-9300

ssue Date: 03/18/2010

li. PRODUCT INGREDIENTS

Product Name: Hydrochioric Acid, HCI {17 to 39%)
General or Generic fdentification: Inorganic Acid, Muriatic Acid, Dilute Hydrochloric Acid

Chemical Formula: HCI

Hazardous Componenis

Ingredient Baume Degree % by Weight Ceiling Pel Ceiting TLY
Hydrogen Chioride 11.4to 23° 17 t0 39% 5PPM 7 TMGIME - SPPM / TMGIV®
Water N/A 61 to 83% ‘ N/A N/A

ill. HAZARDOUS HEALTH DATA

PRINCIPLE HEALTH HAZARDS, INCLUDING SIGNIFICANT ROUTES, EFFECTS, SYMPTOMS OF
OVEREXPOSURE, AND MEDICAL CONDITIONS AGGRAVATED BY EXPOSURES MAY BE:

Eye: Rapidly causes severe burns, possibly with permanent impairment of vision.

Skin Contact: Rapidly causes severe burns.

Skin Absorption: Not likely to be absorbed in toxic amounts.

Inhalation: OSHA 8 hour “TWA" and ACGIH “TLV" = § PPM (TMG/MP). These are also ceiling limits.

Ingestion: The greatest hazard is the corrosive action.



@ Sierra Chemical Co. MSDS: Hydrochloric Acid — 17 to 39%

Carcinogenicity: Not listed as carcinogen by IARC, NTF, OSHA or ACGIH

IV, FIRST AID

Eye Contact: Immediately flush with clean water, holding eyelids open for fifteen (15) minutes. Call a
physician. Do not use chemical antidotes. Speed is essential,

Skin Contact: Immediately flush exposed area with water for fifteen (15) minutes. Remove all contaminated
clothing (do not reuse untit laundered). Seek medical evaluation. Keep affected area cool.

Inhalation: Immediately remove to fresh air. Call a physician. if breathing is difficult, give oxygen (8 liters per
minute). If breathing has stopped, give artificial respiration.

Ingestion: DO NOT INDUCE VOMITING. Give large quantities of water. Call a physician immediately. Keep
warm. Never give anything by mouth o an uncenscious person.

IV. FIRE AND EXPLOSION HAZARD DATA I

Flash point: N/A {(Will not burn)

Explosive Limits
Upper: N/A
Lower: N/A

Extinguishing media: Water fog, CO,, Dry Chemical, or as appropriate for combustibles in area.

Hazardous Thermal Decomposition Products: May form toxic materiais; hydrogen chloride, acid
vapors.

Unusual Fire and Explosion Hazards: Reacts with most metals to produce potentially explosive
hydrogen gas. Explosive concentrations of hydrogen may accumulate inside metal equipment,

Special Fire Fighting Procedures: Use water spray to cool containers and control vapors. Run-off from
fire control may cause polfution. Wear self-contained breathing apparatus with a full face-piece operated
in pressure-demand or other positive pressure mode and full body protection (see section 8 for more
information on perscnal protective equipment} clothing when fighting fires.

IVI. SPILL OR LEAK PROCEDURES |

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

REPORTABLE QUANTITY (RQ): 5,000 ib {100% Basis) APPROX. 1,300 GALLONS

Small spills: Cover the contaminated surface with Sodium Bicarbonate, Soda Ash or Lime. Mix and add
water if necessary to form a slurry. Scoop up siurry and wash site with Sedium Bicarbonate solution.

Large spills: Evacuate persons from area that are not equipped with proper protective equipment (see

dydrochlorie fead 17 Lo 200
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section 8). Stay upwind of any spill. Stop leak at source. Dike to prevent spreading. Pump to non-metallic
salvage truck / tank.

VIl. SAFE HANDLING AND STORAGE

Do not get in eyes, on skin or clothing

Avoid breathing vapors

Wash thoroughiy with soap and water after handling

Wear all recommended protective equipment when handling

Keep containers tightly closed

Keep away from heat, sparks and flame

Keep in coal place

Do not store or mix with cyanides, amines, sulfides, oxidizers or formaldehyde
Protect containers from mechanical damage

Vili. PERSONAL PROTECTION DATA

Ventilation: If possible, provide sufficient mechanical (general andfor local exhaust) ventilation to
maintain exposure below exposure limits.

Respiratory protection: For exposure levels greater than 5PPM but no more than 50PPM use a NIOSH
approved respirator for Hydrogen Chioride gas, or Mydrogen Chioride mists in order {o maintain exposure
levels below exposure fimits. For gas concentration greater than 50PPM, use supplied air, full face-piece
respirator or self-contained breathing apparatus.

Protective gloves: Wear acid resistant gloves such as; rubber or neoprene polyvinyl chloride,

Eye protection: Chemical splash goggles as a minimum. Face shieid use is also advisable.

Other protective equipment: Rubber or plastic aprons, coats, shoes, hard hat with brim. Long sleeve
wool, polyester, or acrylic clothing as a minimum. jn_case of emergency, or where there is a possibility of

considerable exposure, Wear complete acid suit with hood and forced air or self-contained breathing
apparatus.

I IX. PHYSICAL AND CHEMICAL PROPERTIES l

Property Refinement Value

17% 25% 315% 35.2% 38.5%

Initiat Boiling Paint Water=212°F 221°F 218°F 183° 144°F 106°F
Vapor Pressure 760 MM Hg @ 20°C 0. 1MM 2MM 20MM 84MM  260MM
Freezing Point Water=32°F -40°F  -122°F -49°F -29°F -18°F
Specific Gravity Water=1.0 1.085 113 116 118 1.20
Evaporation Rate Butyl Acetate=1 >1

Solubility in Cold Water 45%

Description: Ceolorless to yellow, acrid, pungent liquid

Kydrechiorie acsd 17 o 393
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X. REACTIVITY DATA

Stability: Stable

Incompatibility: Materials to avoid; most metals, bases,alkalis, metallis oxides, amines, carbonates,
sulfides,strong oxidizers and hypochlorite sotution.

Reacts with metals to give hydrogen gas

Reacts with oxidizers to give chlorine gas

Reacts with cyanides to give hydrogen cyanide gas

Reacts with sulfides to give hydrogen suifide gas

Reacts with formaldehyde to give hischloromethyl ether (an OSHA regulated carcinogen)
Reacts with amines to form ammonia

Reacts with carbonates to form carbon dioxide

Hazardous Polymerization: Will not occur

Xl. TOXICOLOGICAL INFORMATION

Notes to Physician
Eyes

Liquid: Conjuctival edema and comeal destruction that may cause blindness. Pain, tearing and
photophobia.

Vapor: Eye irritant. May cause permanent eyesight damage.

Skin: Sever pain with burns and possibie ulceration. Usually penetrates the full thickness of the skin.
Significant skin permeation and systemic toxicity after contact appears unlikely.

Inhalation: Can completely destroy mucous membranes. Can cause choking, coughing, headache,
dizziness. Pulmonary edema may follow after several hours (24-48 hours). Fatality may occur from gross
overexposure, particularly in individuals with pre-existing lung diseases.

Ingestion: Severe burning of the mouth, pharynx, abdomen, corrosion of upper gastro-intestinal tract,
foilowed by vomiting. Dental erosions, weakness from falling blood pressure. Asphyxda may occur from
edema of the glotfis,

Target Organs: Respiratory system, eyes and skin.

Xll. ECOLOGICAL INFORMATION

Animal Test Data

1. LCso (RAT): 3124 PPMi1 HOURS @ 100% HCI
2. LDy {RABBIT): 900 mg/kg 100% HCI

Eydrechlorie Acid 17 to 204
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3. AQUATIC TOXICITY: Hydrochloric Acid is slightly toxic (96 hour LC50 = 50 — 500 mg/liter). The
96 hour LC50 in Mosguito Fish is 282 mg/liter

Xlil. DISPOSAL CONSIDERATIONS I

Waste disposal methods: Comply with all federal, state and local reguiations.

I XIV. TRANSPORTATION INFORMATION I

Hazard Classification (DOT): Corrosive

’ Proper D.O.T. Shipping name: Hydrochloric Acid, 8, UN 1789, PGl
D.Q.T. Code Number: 49-302-28

Standard Transportation Commodity Code {STTC): 28-194-50

| XV. REGULATORY INFORMATION I

CAS Number: 7647-01-0

NIOSH Registry No.: MW 4025000

Other Registries: ANABSTR, APILIT, APILITZ, APIPAT, APIPAT2, BEILSTEIN, BIOBUSINESS,
BIOSIS, CA, CAOLD, CAPREVIEWS, CASREACT, CEN, CHEMINFORMRX, CHEMLIST, CBNE, CIN,
CJACS, CSCHEM, CSNB, DETHERM, DIPPR, DSL, EINECS, EMBASE, GMELIN, HSDS, IFICDE,
IFIPAT, IFIUDB, IPA, JANAF, MEDLINE, MRCK, MSDS-PEST, MSDS-5UM, PBLCOM, PIRA, PNI,
PROMT, RTECS, TOXLINE, TOXLIT, TRCTHERMO, TSCA, USAN, VTB,

OSHA Hazard Communications Health Hazard Classification: Corrosive

Sara Title il Hazard Category: This product is a toxic chemical subject to the reporting requirements of
Section 313 of Title [li of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part
372

Hazardous Materials Identification System (HMIS) Rating:

Health Flammability Reactivity Protective Equipment
3 0 0 X

National Fire Protection Association (NFPA) Rating:

Heaith Flammability Reactivity Special Notice
3 0 y; None

Bydrachlorss Acsd 17 re 33t
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XVI. MISCELLLANEOQUS INFORMATION

Disclaimer

Sierra Chemical Co. expressly disclaims alf express or implied warranties of merchantibility and fitness for
a particular purpose with respect to the product or information provided herein, and shall under no
circumstances be liable for incidental or consequential damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a product specification.
For product specification information, refer to a Product Specification Sheet andf/or a Certificate of
Analysis. These can be abtained from your local Sierra Chemical Co. Sales Office.

All information appearing herein is based upon data obtained from the manufacturer andfor recognized
technical sources. While the information is believed to be accurate, Sierra Chemical Co. makes no
representations as to its accuracy or sufficiency. Conditions of use are beyond Sierra Chemical's control.
Therefore, users are responsible to verify this data under their own operating conditions to determine
whether the product is suitable for their particular purposes, and they assume ail risks of their use,
handling, and disposal of the product or from the publication or use of, or reliance upon, information
contained herein, This informaticn refates only to the product designated herein and does not relate to its
use in combination with any other material or in any other process.

fydrochlorie Amd 17 to 30
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