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WEST RIDGE COPY 9

P.O. Box 910, East Carbon, Utah 84520

RESOURCES, INC. Telephone (435) 888-4000 Fax (435) 8884002

Utah Division of Qil, Gas & Mining September 9, 2010
Utah Coal Program

1594 West North Temple, Suite 1210

P.0.Box 145801

Salt Lake City, UT 84114-5801

Attn: Daron Haddock
Permit Supervisor

Re: West Ridge Mine C/007/041

Clean Copies - Permit Change to Include Catchment Structures C and E
Response to Violation #10063

Dear Mr. Haddock:

Enclosed are six clean copies of an amendment to the West Ridge MRP _to inclqde
catchment structures C and E in the C canyon drainage below the minesite. This
submittal addresses items | and Il of the NOV.

If you have any questions or need any additional information, please contact me at

(435) 888-4000.

Sincerely,
SOl LD,

David Hibbs
President
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APPLICATION FOR COAL PERMIT PROCESSING % :o PY

Permit Change [X] New Permit[ ] Renewal [] Exploration [ ] Bond Release [] Transfer[ ]

Permittee: West Ridge Resources, Inc

Mine: West Ridge Mine Permit Number: C/007/041
Title: Clean Copies - Response to NOV #10063 ltems 1 and 11 , Coal Fines Catchment Structures

Description, Include reason for application and timing required to implement:

Response to NOV #10063

Instructions: If you answer yes to any of the first eight questions, this application may require Public Notice publication.

| | Yes x No 1. Change in the size of the Permit Area? Acres: ____ Disturbed Area: ____ D increase D decrease.

. Is the application submitted as a result of a Division Order? DO#
. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
. Does the application include operations in hydrologic basins other than as currently approved?
. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
. Does the application require or include public notice publication?
. Does the application require or include ownership, control, right-of-entry, or compliance information?
. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
. Is the application submitted as a result of a Violation? NOV # 10063 Items I and IT
. Is the application submitted as a result of other laws or regulations or policies?
Explain:
. Does the application affect the surface landowner or change the post mining land use?
. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
. Does the application require or include collection and reporting of any baseline information?
. Could the application have any effect on wildlife or vegetation outside the current disturbed area?
. Does the application require or include soil removal, storage or placement?
. Does the application require or include vegetation monitoring, removal or revegetation activities?
. Does the application require or include construction, modification, or removal of surface facilities?
. Does the application require or include water monitoring, sediment or drainage control measures?
. Does the application require or include certified designs, maps or calculation?
. Does the application require or include subsidence control or monitoring?
. Have reclamation costs for bonding been provided?
. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?
. Does the application affect permits issued by other agencies or permits issued to other entities?
[ Yes[XINo  24. Does the application include confidential information and is it clearly marked and separated in the plan?
Please attach three (3) review copies of the application. If the mine is on or adjacent to Forest Service land please submit four
(4) copies, thank you. (These numbers include a copy for the Price Field Office)

I hereby certify that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information
and belief in all respgcts with the laws of Utah in reference to gommitments, undertakings, and obw w
DA Ul‘J#ééJ Prest c.-/fL =4 09/

Print Name Position Date Signature (Right-click above choose certify then have notary sign below)
Subscribed and swomn to before me this j-g’day of SLQTE_ n’\b - VsV 1o /7744% // /&""'\
Notary Public: # )} 71L& 2+ ﬂf . }&A- T , state of Utah. : MARY V. KAVA -

/ = "\ NOTARY PUBLIC = STATE of UT:

My commission Expired: S=/4—=R0/Q } s/ COMMISSION # 674260
Commission Numbgr: s2¥2f O }ss COMM, EXP, 03-18-2012
s {0 Boxgs/ }

ity: i tonim State: [ Zip: FYUs 32 }
For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining

Number:
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* SEP 16 2010
DIV. OF OIL, GAS & MINING

Form DOGM- C1 (Revised December 10, 2007)




Permittee:

Mine:
Title:

APPLICATION FOR COAL PERMIT PROCESSING QOPY
Detailed Schedule Of Changes to the Mining And Reclamation

West Ridge Resources, Inc

West Ridge Mine

Clean Copies - Response to NOV #10063 Items I and 11 , Coal Fines Catchment Structures

Permit Number:

C/007/041

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.
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DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

[JRemove Appendix 5-15, Attachment 10

[JRemove Chapter 7, Page 7-38, 7-39 and 7-40

[[]Remove

[[]Remove

[JRemove

[(JRemove

[JRemove

[]Remove

[JRemove

[JRemove

[JRemove
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[]Remove
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EI Remove

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation Plan.

Received by Qil, Gas & Mining

RECEIVED °
SEP 16 2010
DIV. OF OlL, GAS & MINING

Form DOGM - C2 (Revised December 10, 2007)




Attachment 1

Attachment 2

Attachment 3

Attachment 4

Attachment 5

Attachment 6

Attachment 7

Attachment 8

Attachment 9

Attachment 10

ATTACHMENTS

Location Map

BLM NEPA Document (Catagorical Exclusion)

BLM Right-of-Way Grant

Division of Water Rights Channel Alteration Permit

Catchment Structure A, As-Built Drawing

Catchment Structure A, As-Constructed Photos

Pre and Post-Reclamation Photos of Catchment Sites C, E and F
BLM Seed Mix

Addendum to address Second Violation #10063, Issued July 21, 2010
(Items III and IV)

Addendum to address Second Violation #10063, Issued July 21, 2010
(Items I and II)




APPENDIX 5-15... CATCHMENT STRUCTURES

ADD ATTACHMENT 10



ATTACHMENT 10

ADDENDUM TO ADDRESS SECOND
VIOLATION
(ITEMS I and II)

VIOLATION #10063
ISSUED JULY 21, 2010



. ATTACHMENT 10:
ADDENDUM TO ADDRESS SECOND VIOLATION (ITEMS I and II)
VIOLATION #10063, ISSUED JULY 21, 2010

On July 21, 2010, the company received a second violation for additional accumulations
of coal fines in the C Canyon drainage below the West Ridge Mine. The accumulations
were the result of non-compliance discharge which occurred after the successful channel
cleanup of the previous summer (2009). Representatives from the Division and DWQ
inspected the drainage and determined that the coal fines must be cleaned up from the
mine down to and including Catchment E.

Attachment 10 addresses the measures that the company will take to ensure that the coal
fine accumulations will not be an issue in the future.

L Visual Inspections

II. Underground Piping System

I11. Mine Water Monitoring/Treatment System (Turbidity Analyzer)
IV. Schroeder Industries Filtration System

V. Additional Underground Sampling

I I Visual Inspections:

On July 22" the company began visual inspections on the mine-water discharge
at Outfall 002. The visual inspections are being recorded every shift by a
qualified representative of the company. These records are kept in the shift
formans office and will be available for review anytime.

The inspection records will include the representative’s name, the date and time

of inspection and observations for oil and grease, floating or suspended solids,
foam and color. See Exhibit 1.

II. Underground Piping System: (See Map 1)

1. Water Filtration From the Mining Areas:

e Mains section water at the bottom of the mine is pumped up the right side
of the mine to a tank at xc78 (Cyan line) in the right return. From the
xc78 tank the water is pumped to a tank at xc67 (Dark brown line) in the
right return and relayed to anther tank at xc56. These tanks are designed to
settle out solids and are cleaned weekly. From xc56 the water is pumped
into the Sealed District 2 gob at 8" Right (Magenta line). The gob acts as
a settling area to collect solids from the water. The settled water is then
collected from the 9" Right sediment dam.




e West side water is pumped from sump to sump beginning at Sump 18 in
14" West, the water is then pumped to Sump16 in 13" West then from
i. Sump 16 in 13" West to Sump 15 in 12™ West (Blue line) then
from
ii. Sump 15in 12" West to Sump 14 in 11" West (Light brown line)
to
iii. Sump 14 in 11" West to Sump 13 in 10" West (Light Dark Green
line) to
iv. Sump 13 in 10" West to Sump 12 in 9" West (Light purple line)
to
v. Sump 12 in 9™ West to 8™ Right Seal into the Sealed District 1 gob
(Light brown line)
The gob acts as a settling area to collect solids from the water. The
settled water is then collected from the 9" Right sediment dam.

2, Treated Water Pumped to 4™ Right:

o The water is pumped out of 9™ Right through the treatment area, where it
is treated for iron and TSS through aeration and chemical injection. From
the treatment area the mine-water is pumped into the Sealed District 1 gob
at 4™ Right (Blue line). The gob acts as a settling area to collect solids
from the water. The settled water is then collected from the 5™ Right
sediment dam.

e Mine-water from 8" West to 6" West that comes out of the seals has
already settled in each of the §0bs. The water is thus pumped directly into
the Sealed District 1 gob at 4™ Right (Magenta lines). The gob acts as a
settling area to collect solids from the water. The settled water is then
collected from the 5™ Right sediment dam.

3. Water Run to the Surface:
e From the 5™ Right collection point there are three separate lines that run to
the surface (Lime green, dark red, and brown lines).

4, Water Filtration and Discharge:

o At the surface all the discharging pipes will join and run through the .
Schroeder Industries BH10 Multi-Bag Filters before being discharged into
the stream.




HlI.

Mine Water Monitoring/Treatment System (Turbidity Analyzer):

West Ridge has chosen the HACH Solitax sc sensor that will be capable of
monitoring both turbidity and total suspended solids (TSS) from the 5" Right
sump area. Fifth Right is the collection area for the majority of the water pumped
from the West Ridge Mine. The Solitax sensor measures using a combined
infrared absorption scattered light technique that measures turbidity values in
accordance with DIN EN 27027. An additional sensor photo receptor is used to
measure suspended solids. The mine is proposing sensors for both turbidity and
TSS; these sensors will be installed in the suction line of the pumps in 5™ Right
sump that connects to all discharge lines. This arrangement will allow for
monitoring of all discharge water from the mine.

The Sensors will be installed and maintained according to the manufactures
recommendations. The sensor will be installed fully immersed in a horizontal up-
flow pipe section on the suction line of the pumps. The controller will be installed
within 7.8M of the sensors.

The Calibration for turbidity will be done using the 800 NTU Turbidity Standard
Solutions and Calibration Kit (at. No. 57330-00) standard. Also a zero-point
calibration will be done using deionized water. The 800 NTU standard will be
divided by the measured value to determine the new Factor to be entered into the
sc-100 controller. Calibration for turbidity will be done on a monthly basis. If the
sensor is drifting in calibration, calibrating will be done more frequently.

Calibration for TSS will be done using a single point calibration using actual
samples. A grab sample will be taken monthly and sent out to a water lab to
determine the TSS value. The lab value will then be divided by the measured
value resulting in a new Factor. This new Factor will then be entered into the sc-
100 controller. Calibration for TSS will be done on a monthly basis. If the sensor
is drifting in calibration, calibrating will be done more frequently.

Digital data from the sensors will be sent to the sc-100 controller and to the
conspec system simultaneously where it will be analyzed and stored. The
Continuous Mine Monitoring System (“Conspec”) is monitored on the surface by
an attendant at all times.

An audio and visual alarm will be initiated at the conspec terminal when the TSS
limit exceeds 35 mg/l. This alarm will be considered the low level alarm. The
conspec operator will immediately notify the responsible person (person in
charge) who will, as soon as practical, investigate the low level alarm and take
appropriate action.




IV.

Should the TSS level reach 70 mg/l or above, a high level alarm will be initiated
using both audio and visual means. The conspec operator will immediately notify
the responsible person who will take appropriate actions which could include
turning the pumps off. By turning off the pumps all mine water discharge will
cease.

During times of maintenance or breakdown, when and if both sensors go off line,
visual monitoring will be initiated at mine-water Qutfall discharge 002. Visual
observations will be taken at least twice a shift and recorded in a logbook. The
observer will note any changes in flow, amount of foam, suspended solids, color
or general condition of the outflow. If any obvious visual changes are observed
all mine water discharge will cease and the system evaluated.

A hardbound logbook will be maintained at the mine that includes the dates,
times, and personnel who performed maintenance and calibration on the mine-
water monitoring/treatment system and will be available for inspection upon
request.

The SOLITAX sc Suspended Solids and Turbidity Analyzer is on order and is

expected to arrive in 30 days with 10 days for installation and setup. See Exhibit
4 for the SOLITAX sc User Manual.

Schroeder Industries Filtration System:

On July 30, 2010, West Ridge Resources ordered the Schroeder Industries BH10
Multi-Bag Filtration System. The BH10 is estimated to arrive in 4 to 6 weeks.
This system will be installed on the surface near the main ventilation fan (See
Map 1). It should be noted that after the installation of the Filtration System, the
company will try different micron sized bags to see what filters will work best for
this application. The BH10 filters will then be used to ensure discharge water
meets effluent limitations outlined in the UPDES Permit.

All mine-water discharge pipes will join together at the surface before being
filtered. All mine-water will then be routed to the Schroeder BH10 Filtration
System (Exhibit 3). This system is designed to filter up to 2000 gpm of discharge
water. A bypass pipe will be installed to provide for filter changes and cleaning.
Filters will be changed out on a regular basis.

Additional Underground Sampling:

A monthly sample of the in-mine water will be collected prior to treatment and
analyzed for operational field and laboratory parameters. Parameters will include
total and dissolved iron, suifate, alkalinity, total and dissolved solids, field
conductivity, field temperature, field dissolved oxygen and field pH. The sample
will be collected in 9" right between the seal and treatment area. This sample
point will be called UG-1. See Map 1 for location.
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Multi Bag
Housing

150 psi
10 bar

Multiple Bag
Housing
Dimensions

Specifications

Multi Bag Housings

J
] K
)
| miml
c =" -]
q
INLET OUTLET FLOOR MOUNTING
+ [ il | PATTERN
A | | ~—1 B |
* - E - *
NOTE:
Drawings may change without notice. Contact Factory for certified drawings.
Number J K Max
of Available A B C E (dia) (dia) M Flow
Bags Porting | Inches' mm |inches| mm inches | mm | inches | mm | inches | mm mches \ mm |nches\ mm | gpm lLImin
3= Flange 4,25 108 |4.25| 108 52.99 1346/22.99| 584|067 17 20 31 i 516 10_00 254 400_' 1514
2 4" Flange | 5.00 127 500| 127 |55.00 1397 |25.98 660 |0.67 17 | 20.31 516 | 10.00| 254 409_ ___1514
___3" Flange ES_ 108 | 4.25 _108 62 01 1575 27.01 | 6 686 0.67_1__7_ _22.32_ | _597 _ 17;(!1 __432 I 600__ _271_
3 4" Flange | 5.00 127 5.005 127 [64.02 1626 2850 724|067 | 17| 2232 | 567 |17.01] 432 | 600 | 2271
3" Flan_ge | 4.25 108 | 4.25 | 108 | 57. 99 1473 17_4:8__ 698 067 | l_7__ 27.72 . 704 | 15.98| 406 | 800 | 3028
4 4 Flange _-FS.OO_ 127 | 5. 00| 127 62 o1 1575 29.02 737 0.67__17 27 72 | 7011 17&_:"51 800 _3028
6" Flange 5.98 152 598 152 164.02 1626 3449 876 0.67 | 17 2953 | 750 | 15.75| 400 | 8003028
| 3" Flange 4.25I 108 425_ 108 59 02 11499 28. 50 724 | 0.67 | 17 | 29.53 . 750 16'77. 426 11200 | 4542
6 | 4 Flange 5.00_I 1?7 5.00 | 127 60_9§ 1549 30_00 762 267__ 17 29.53_‘ 750 | 16.73___4%5_ 1_200_ 4542
6" Flange 5.98 | 152 | 5.98 152 64.02 1626134 49| 876 |0.67 | 17 | 2953 | 750 | 15.75] 400 | 1200 | 4542
4" Flangi_ 500 127 | 5.00 | 127 | 65.00 ]651_ 3_4 02 864 067 | 17 | 37.80 | 960 | 18.74_ 476 11600 | 6057
8 6" Flange 598 152 |5.98 152 |70.00 1778 39. 02 991 067 17 | 37.80 = 960 | 20.75 527 | 1600 | 6057
D Flange 7.24 184 (7.24 184 |72.01 182_9 41.22 1047 | 0.67 | 17 | 37.80 960 | 22.76 578 | 1600 | 6057
6" Flange 598 152 §98 152 170.98 1803 [42.99 | 1092 067 17 | 41.81 | 1062 20.98' 533 | 2000 | 7571
10 8" Flange 724 184 | 7.24_ 184 | 71. 10 11806 | 42. 01 1067 067 17 | 41.81 | 1062 21'10. 536 2000‘17571
10" Flange 850 216|850 216 787 200 47.9_9'_12_19_ 067 | 17 | 45.79 | 1163 | 23.50| 597 |2000 | 7571

Max, Working Pressure:
Max. Working Temperature:

Support Legs: Fixed

Lid Closure:

Swing Bolts

150 psi (10 bar)
165°F (75°C)

EXHIBIT 2
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Catalog Number DOC023.54.03232

SOLITAX sc

USER MANUAL

October 2005, Edition 3
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EXHIBIT 4
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. ©Hach Company, 2005. All rights reserved. Printed in Germany.
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Section 1

Specifications

Specifications are subject to change without notice.

Measuring Technique

Infrared Duo scattered light technique for color-independent turbidity measurement
Turbidity in accordance with DIN EN 27027 / TS equivalent DIN 38414

Measuring Range

t-line turbidity: 0.000-4000 FNU/NTU
ts-line, inline turbidity: 0.001—4000 FNU/NTU; TSS content: 0.001-50 g/l
hs-line, highline turbidity: 0.001-4000 FNU/NTU; TSS content: 0.001-150 g/l TSS

Reproducibility

Turbidity<1%, Total Suspended Solids (TSS) <3 %

Measuring Accuracy

Turbidity: Less than 1% of reading or £0.001 NTU, whichever is greater

Suspended Solids: Less than 5% of reading (depends on homogeneity of municipal
activated sludge)

Response Time

15 <T90 < 300 s (adjustable)

Turbidity Formazin or StablCal® Standard (at 800 NTU). Requires a calibration kit.

Calibration Suspended Solids Sample specific, based on gravimetric analysis with a correction factor
procedure
i i i i ft, 50 ft, 100 ft Maximum total
Cable Length 10 m (33 ft) standard. Optional extension cables available in 25

length: 100 m (328 ft).

Ambient Temperature

>0 to +40 °C (32-104 °F)

Pressure Range

< 6 bar (87 psi)

Flow Velocity Max. 3 m/s (9.8 ft/s)
Optics carrier and sleeve: stainless steel 1.4571 or PVC black
Wiper shaft: stainless steel 1.4104
Wiper arm: stainless steel 1.4581
Wiper rubber: silicone rubber (standard) Optional: Viton (LZX578)
Windows and light guide: quartz glass (Suprasil)
Materials O-rings (optics carrier, wiper, windows): NBR (acrylonitrile butadiene rubber)
Housing seals: NBR 70
Sensor connecting cable (hard-wired): 1 cable pair AWG 22 /12 V DC twisted, 1 cable pair AWG
24 / data twisted, common cable screen, Semoflex (PUR)
Sensor connection plug (hard-wired): type M12 enclosure rating IP 67
Threaded cable fitting: stainless steel 1.4305 or PVC white
Display unit: W x H x D 306 x 286 x 93 mm (12 x 11.3x 3.7 in.)
Immersion sensors (T-line, TS-Line and HS-line): D x L 60 x 200 mm (2 x 8 in.)
Dimensions Insertion sensor (Inline or Highline): D x L 60 x 315 mm (2 x 12.4 in.)
Pipe installation fitting for insertion sensors: DN 65 / PN 16 DIN 2633; <5 bar; for pipes from DN 80
Distance sensor-wall (floor): TSS >10 cm, turbidity >50 cm
Display unit: approx. 3.5 kg (7.7 Ib)
Immersion sensors (T-line, TS-Line and HS-line): approx. 1.8 kg (4 Ib) (t-line: approx. 0.6 kg (1 Ib))
Weight Insertion sensor (Inline or Hightine): approx. 2.4 kg (5.3 Ib)

Pipe installation fitting: approx. 2.7 kg (6 Ib) (without probe)
Pipe installation safety fitting:approx. 18 kg (40 Ib) (without probe)

User Maintenance

1 h/ month, typical

Certifications

CE, UL/CSA Safety Standards (cETLus )
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Section 2

General Information

2.1 Safety Information

Please read this entire manual before unpacking, setting up, or operating this eguipmgnt.
Pay attention to all danger and caution statements. Failure to do so could result in serious
injury to the operator or damage to the equipment.

To ensure that the protection provided by this equipment is not impaired, do not use or
install this equipment in any manner other than that specified in this manual.

2.1.1 Use of Hazard Information

DANGER _
Indicates a potentially or imminently hazardous situation which, if not avoided,
could result in death or serious injury.

CAUTION

Indicates a potentially hazardous situation that may result in minor or moderate
injury.

Important Note: Information that requires special emphasis.

Note: Information that supplements points in the main text.

2.1.2 Precautionary Labels

Read all labels and tags attached to the instrument. Personal injury or damage to the
instrument could occur if not observed

This symbol, if noted on the instrument, references the instruction manual for operation
and/or safety information.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or
electrocution exists.

This symbol, if noted on the product, indicates the need for protective eye wear.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth

(ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device.

1@ > >

This symbol, when noted on the product, indicated the presence of devices sensitive to !Electro-static
Discharge (ESD) and indicated that care must be taken to prevent damage with the equipment.




General Information

2.2 Sensor Overview

Note: All sensors are also available without wipers for special applications.

t-line: 0.001-4000 FNU/NTU

High-resolution turbidity probe made of plastic for the outlets of sewage treatment plants
and bodies of water.

ts-line: 0.001-4000 FNU/NTU; 0.001-50.0 g/L
High-precision turbidity and solids probe made of stainless steel or plastic for
color-independent measurement of fine turbidities and sludges.

hs-line: 0.001-4000 FNU/NTU; 0.001-150.0 g/L
High-precision turbidity and solids probe made of stainless steel or plastic for
color-independent measurement of highly concentrated sludges.

inline: 0.001—4000 FNU/NTU; 0.001-50.0 g/L
High-precision pipe installation probe for turbidity and solids made of stainless steel for
color-independent measurement of fine turbidities and sludges.

highline: 0.001-4000 FNU/NTU; 0.001-150.0 g/L '
High-precision pipe installation probe for turbidity and suspended solids made of stainless
steel for color-independent measurement of highly concentrated sludges.

Figure 1

Solitax sc Sensors
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Figure 2 Sensor Dimensions

7mm —e
(0.28 inches) I r
200 mm
(7.87 inches)

@60 mm
(2.36 inches)

7 mm —e| |—-—»

(0.28 inches)

|
L ‘___—_ 315mm

{12.40 inches)

@60 mm
(2.36 inches)

1. SOLITAX sc models t-line, ts-line, and hs-line for immersion in open tanks
2. SOLITAX sc models inline and highline sensors for insertion in pipes

2.3 Measuring Principle

The measuring principle is based on a combined infrared absorption scattered light
technique that measures the lowest turbidity values in accordance with DIN EN 27027 just
as precisely and continuously as high sludge content.

The instrument is available as a turbidity-only analyzer, and as an analyzer that can
measure both turbidity and suspended solids using an additional sensor photoreceptor. An
LED (light-emitting diode) light source in the analyzer's sensor transmits a beam of
infrared light into the sample stream at an angle of 45° to the sensor face. A pair of
photoreceptors in the sensor face detect light scattered at 90° to the transmitted beam. In
models that measure suspended solids, a back-scatter photoreceptor positioned at 140°
to the transmitted beam detects light scattered in high-solids sample streams.

2.4 Handling

The sensor contains high-quality optical and electronic assemblies. Make sure the sensor
is not subjected to any hard mechanical knocks. There are no customer-serviceable items
inside the sensor and the display unit.
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Section 3 Installation

DANGER

Only qualified personnel should conduct the tasks described in this section of the
manual.

3.1 Unpacking the Instrument

Figure 3 Items Supplied with Sensorl

1. SOLITAX sc Sensor 3. Factory Test Certificate

2. User Manual 4. Wiper Set (for 5 changes) LZX050

3.1.1 Function Check

After unpacking, both components should be checked for any transport damage and a
short function check performed prior to installation.

To perform a function check, connect the sensor to the display unit and power th(_e unit.
Shortly after the unit is plugged in, the display is activated and the instrument switches to
the measurement display. Measured values taken in air is meaningless.

if no messages appear in the lower part of the display, the function check is then complete.

11



Installation

3.2 Connecting/Wiring the Sensor to the sc100 Controller

DANGER

Although the sc100 controller is certified for Class 1, Division 2 Hazardous
Locations, it is only certified when installed with sensors listed in Control Drawings
5860078. The sc100 controller and this sensor are NOT suitable for use in Class 1,
Division 2 Hazardous Locations.

3.2.1 Attaching a sc Sensor with a Quick-connect Fitting

The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the
controller (Figure 4). Retain the connector cap to seal the connector opening in case the
sensor must be removed. Optional extension cables may be purchased to extend the
sensor cable length. If the total cable length exceeds 100 m (300 ft), a termination box
must be installed.

Figure 4 Attaching the Sensor Using the Quick-connect Fitting

©

©
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Installation

3.2.2 Hard-wiring a sc Sensor to the Controller

1.

2,

Disconnect power to the controller.
Open the controller cover.

Disconnect and remove the existing wires between the quick-connect and terminal
strip J5, see Figure 5 on page 14.

Remove the quick-connect fitting and wires and install the threaded plug on the
opening to maintain the environmental rating.

Cut the connector from the sensor cable.

Strip the insulation on the cable back 1-inch. Strip %-inch of each individual wire end.
Pass the cable through conduit and a conduit hub or a strain relief fitting

(Cat. No. 16664) and an available access hole in the controller enclosure.

Tighten the fitting. Use of strain relief fitting other than Cat. No. 16664 may result in a
hazard. Use only the recommended strain relief fitting.

Reinstall the plug on the sensor access opening to maintain the environmental rating.

Wire as shown in Table 1 and Figure 5.

10. Close and secure the cover.

Table 1 Wiring the Sensor at Terminal Block J5

Terminal Number Terminal Designation Wire Color
1 Data (+) Blue
2 Data (-) White
3 Service Request No Connection
4 +12VDC Brown
5 Circuit Common Black
6 Shield Shield (grey wire in existing quick-disconnect fitting)

13



Installation

. Figure 5 Hard-wiring the Sensor

Disconnect g,/
Power /

From Probe

3.3 Connecting the Sensor to the sc1000

. 3.3.1 Connecting the Sensor using the Quick-connect Fittings

1. Unscrew the connector cap from the controller. Retain the connector cap to seal the
connector opening in case the sensor must be removed.

2. Push the connector into the socket.
3. Hand-tighten the union nut.

Note: Do not use the middle connection for the sensors as this is reserved for the display module.

14



Installation

3.4 Sensor Installation

3.4.1

Installation Overview

Figure 6 on page 16 and Figure 7 on page 17 illustrates the installation overview for
Solitax sc Models t-line, ts-line, and hs-line for immersion in open tanks (Fixed Point
Installation Kit, Cat. No. 57344-00). Refer to Figure 8 on page 18 for a description of the
Sensor Bracket Components.

The maximum distance from the mounting surface to the sensor without the use of an
extension tube is 1.5 m (4.9 ft) as shown in Figure 7 on page 17. When that distance
exceeds 1.5 m (4.9 ft), one of the following extension tubes is required and can be ordered
separately:

¢ Extension Tube, 35 cm (1.15 ft), Cat. No. BRO068

* Extension tube 1.0 m (3.28 ft), Cat. No. BRO061

¢ Extension tube 1.8 m (5.90 ft), Cat. No. BRO062

To ensure a suitable measuring position, instail the probe to the following conditions:

* The probe optical window must have a ground clearance of at least 30 cm (11.8 in.).

* Install the probe with the optical window facing (downstream) in the direction of the
flow to minimize the risk of fouling.

¢ Avoid installation sites where air bubbles are inconsistent. If this not possible, try
moving the probe slightly or adjusting its alignment to minimize the bubble effect.

*  Protect the probe against the oncoming flow of large objects, such as branches or ice
and against flow surges.

*  Avoid installing the probe with the optical window facing into direct light or facing a
highly-reflective surface.

15
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. Figure 6 Sensor Installation Overview

2000 mm
(78.7 inches)

Mounting Surface

(5.1 inches)
- 1

D T
@ e
1.5 m MAX
(4.9 feet)
RS :TU__— —pah ¥ T
130 mm

280 mm
(11.0 inches)

}| ¥y Sensor
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Installation

Figure 7

Fixed Point Installation Kit (57344-00) for Solitax models t-line, ts-line, and hs-line sensors

()

1. Sealing Plug 9. Flat Washer

2. Plug 10. Concrete Anchor

3. Retaining Clamp (2) 11. Bolt M3 x 10 (3)

4. Mounting Pipe (2.0 meters) 12. Flat seal

5. Fastening Lug 13. Adapter 90°

6. Bolt, M8 x 40 (4) 14. Countersunk head bolt M6 x 8 (2)
7. Base 15. O-ring EPDM

8. Hex Nut 16. Probe

17




Installation

. Figure 8 Sensor Bracket Components
@ 40 mm (1.6 inches) @ 62 mm
| (2.5 inches)
1 In
/ |

5 ®
O O 111 odo

4
1. Mounting pipe 2.0 m 13. Set screws (2)
2. 90° adapter 14. Base
3. Hex Head Cap screws (4) 15. Fastening Lug
4. Flat Washers (4) 16. Bolt M8 x 40 (4)
5. Concrete Anchors (4) 17. Sealing plug (rubber)
6. Sealing Plug (LZX417) 18. O-ring, EPDM (LZX417)
7. Open Grommet 19. Flat Seal (LZX417)
8. Closed Grommet (LZX417) 20. Bolt M3 x 10 (3) (LZX417)
9. Socket Head Cap Screws (6) 21. Flat washers (3) (LZX417)
10. Flat Washers (6) 22, Countersunk head bolt M6 x 8 (2) (LZX417)
. 11. Bracket with thru holes (2) 23. Three extra socket head cap screws (M3 X 16) are
12. Bracket with tapped holes (2) gg'lil:::.d with the kit. These screws are not used with the

18



Installation

3.5 Pipe Installation

The Insertion Mounting Kit (Cat. No. 57384-00) for inline and highline insertion sensors

includes a Carbon Steel flange (LZX703) and ball valve and extraction system (LZX337).

Note: It is recommended to coat the Carbon Steel flange with a protective coating to prohibit rust.

Figure 9 Installation Preparation

45°

135°

00

625

mm

(25 inches)

1. Recommended installation angle 45°-135°

2. Welded flange: Carbon Steel LZX703

3. Pipe installation LZX 337

19




Installation

3.5.1 Pipe Installation Placement Guidelines

Install the sensor in an up-flow pipe section for best resuits. Do not mount the sensor
in a down-flow pipe section.

Mounting in a horizontal pipe section is acceptable if the sensor is fully immersed at all
times. Usually, mounting 90 degrees from the top of the pipe guarantees full
immersion. Do not mount on the top or bottom of a horizontal pipe section.

Install the sensor in a pipe that is equal to or greater than 4 inches in diameter.

Install the sensor at least 1.5 m (5 ft.) or three times the pipe diameter (whichever is
greater) downstream of pumps, valves, or pipe elbows.

Install the sensor on the discharge side of a pump, if possible, with a dilution or flush
valve installed on the suction side of the pump.

If the sensor is to be used to measure sludge with significant amounts of erris,. ipstall
it after a sludge grinding pump or after a pump with a grinding/comminuting unit in
front of it.

Install the sensor within 7.8 M of the controller with the standard probe cable. Optional
cable extensions can be added for a maximum combined distance of 100 meters.

If the flange cannot be welded to the pipe due to incompatibility of materials between
the stud and the pipe, it is recommended that a stainiess steel pipe section be
fabricated. Weld the flange onto the stainiess steel pipe section and attach the
stainless steel section as a segment of the process pipe.

20
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Proper Positioning for Insertion into Pipe

Figure 10

21
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Section 4  User Interface and Navigation

4.1 Using the sc100 Controller

The front of the controller is shown in Figure 11. The keypad consists of the eight keys
described in Tabie 2.

Figure 11 Front of the Controller

© ©
sc100 @

1. Instrument display 5. IrDA window
2. BACKkey 6. HOME key
3. MENU key 7. ENTER key
4. RIGHT, LEFT, UP, and DOWN keys
Table 2 Controller Key Functions/Features

Number Key Function

2 Moves back one level in the menu structure.

3 Moves to the main menu from other menus. This key is not active in menus where a selection or

other input must be made.

4 Navigates through the menus, changes settings, and increments and decrements digits.

5 Moves to the Main Measurement screen from any other screen. This key is not active in menus
where a selection or other input must be made.

6 Accepts an input value, updates, or accepts displayed menu options.

23



User Interface and Navigation

4.1.1 sc100 Display Features

When a sensor is connected and the controller is in measurement mode, the controller
display will show the current reading. On startup, when a sensor error has occurred and
when a sensor is being calibrated, the display will flash.

An active system warning will cause the warning icon (a triangle with an exclamation point
inside) to be displayed on the right side of the display.

4.1.2 Important Key Presses

1. Status line (indicates sensor names and the | 3. Current output 1 or 2 5. Area for the warning icon
status of the relay contacts)
2. Main measured value 4. Parameter 6. Unit of measure

*  Press the HOME key then the RIGHT or LEFT key to display two readings when two
sensors are connected. Continue to press the RIGHT or LEFT key to toggle through
the available display options.

* Press the UP and DOWN keys to toggle the status bar at the bottom of the
measurement display to display the secondary measurement (temperature) and
output information.

*  When in Menu mode, an arrow may appear on the right side of the display to indicate
that more menus are available. Press the UP or DOWN key (corresponding to the
arrow direction) to display additional menus.

24



User interface and Navigation

4.2 Using the sc1000 Controller

The sc1000 is a touch screen application. Use your finger to touch keys and menu
commands. In normal operation the touch screen displays the measured values for the

sensors selected.

4.2.1 Display Features

4.2.1.1 Using the Pop-up Toolbar

The pop-up toolbar provides access to the controller and sensor settings. The toolbar is
normally hidden from view. To view the toolbar, touch the bottom-left of the screen.

Figure 12 Pop-up Toolbar Functions
= A |D== Dl
—
%: MAIN MENU—displays the Main Menu Structure

A UP Arrow-scrolls up to the previous displayed value.

| 1 Displays one value.
| 2 || |Displays two values at the same time.
| 4 || |Displays four values at the same time.

D LIST—displays the list of connected devices and sensors.

v DOWN Arrow—scrolls down to the next displayed value.

4.2.1.2 Using the Menu Windows

If the Menu button (from the pop-up toolbar) is selected, the Main Menu screen is opened.

The Main Menu screen allows the user to view the sensor status, configure the sensor
setup, system setup, and perform diagnostics.

The menu structure may vary depending on the configuration of the system.

25



User Interface and Navigation

Figure 13 Main Menu
& ® O > ¢

=

MENU
| SENSOR STATUS @
@ —SENSOR SETUP
—SYSTEM SETUP
TEST/MAINT -;;/ @

Display Area

BACK

FORWARD

ENTER—confirms the entry or selection.

alblwip=

HOME—changes to the display of measured values. The pop-up toolbar cannot open from the menu window. To view the
Main Menu from this display, touch the Home button and then the bottom of the screen.

=

UP-scrolls up

DOWN-scrolls down

4.2.1.3 Navigating the Menu Windows

To view a menu item, touch the menu item or use the UP and DOWN keys to highlight the
item. The menu item remains highlighted for approximately 4 seconds after it is selected.
To view the highlighted command, select the area to the left of the menu item or select the
ENTER button.

A “+” next to a menu command indicates there is a submenu. Touch the “+” to view the
submenu. An “i” next to a menu command indicates it is information only.

If a menu item is editable, highlight the item and touch the far-left part of the menu item
until it is highlighted and press ENTER or double-tap the highlighted item. A keypad will be
displayed to change an entry (Figure 15 on page 27) or a list box will be displayed
(Figure 16 on page 28).

Messages are displayed in the message window (Figure 17 on page 28).

If an entry is incorrect, repeat the entry with the correct values. If the entry is outside the
working range, a correction to the entry is made automatically.

26
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Figure 14 Changing a Menu ltem

® ®
~

AR

DATE/TIME
FORMAT MM/DD/YYYY ||/ (e)
DATE 2004/11/27 g
TIME 08:49:39
l\“?/

©

T

1. Display Area 5. HOME—changes to the display of measured values.
2. BACK 6. UP-scrolls up

3. FORWARD 7. DOWN-scrolls down

4. ENTER-confirms the entry or selection.

Figure 15 Keypad

A

v
<Kt
oXoXe

Enters numbers or the character as shown on the button.

2. Moves the cursor one position to the left or to the right.

3. Increase/Decrease a number or letter at the cursor position. Keep the button pressed to change the numbers/characters
continuously.

4. Deletes the character to the left of the cursor.

5. CANCEL—cancels the entry.

6. ENTER-—confirms the entry or selection.
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. Figure 16 List Box @
e A Xt

PPmM
mE

E

&
LY ¥ 1o

1. Scrolls up or down

2. CANCEL—cancels and entry.

3. ENTER—confirms a selection.

Figure 17 Message window

s
e
®

.............

Scrolls up or down.

Displays the messages or warnings.

Displays details on the selected entry.

This button changes back to the previous display.

ENTER—confirms an entry.

R IR I

CANCEL—cancels an entry.
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Section 5

Operations

5.1 Sensor Setup

When a sensor is initially installed, the serial number of the sensor will be displayed as the
sensor name. To change the sensor name refer to the following instructions:

1. Select Main Menu.

2. From the Main Menu, select SENSOR SETUP and confirm.

3. Highlight the appropriate sensor if more than one sensor is attached and confirm.
4. Select CONFIGURE and confirm.

5. Select EDIT NAME and edit the name. Confirm or cancel to return to the Sensor
Setup menu.

5.2 Sensor Data Logging

The sc100 controller provides three data logs (one for each sensor and one for calculated
values) and three event logs (one for each sensor and one for the controller). The data
logs store the measurement data at selected intervals. The event log stores a variety of
events that occur on the devices such as configuration changes, alarms, and warning
conditions. The data logs are stored in a packed binary format and the event logs are
stored in a CSV format. The logs can be downloaded through the digital network port or
the IrDA port.

5.3 Sensor Diagnostics Menu

SELECT SENSOR (if more than one sensor is attached)

[ STATUS
ERROR LIST See section 7.1 on page 37.
WARNING LIST See section 7.2 on page 37..

5.4 Sensor Setup Menu

SELECT SENSOR (if more than one sensor is attached)

WIPE
Initiates a wiping action on the sensor window.
CALIBRATE
Select the behavior of the outputs during calibration for zero point setting (Hold, Active, Transfer,
SET OUTMODE Selection). Hold maintains the last reading prior to going into the menu. Active transmits the

current level readings, corrected with previous calibration data until new data is entered. Set
Transfer transmits the value designated during the system setup

SENSOR MEASURE

Displays the current, uncorrected measured value.

CONFIGURE

Select the calibration type and follow the calibration steps for 2 point, 3 point, 4 point, and 5 point
calibration.

FACTOR/2 POINTS/3
POINTS/4 POINTS/
5 POINTS

Display depends on the selection in configuration.

SET CAL DEFAULT

Return the instrument to the default calibration settings.

29
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5.4 Sensor Setup Menu (continued)

CONFIGURE

EDIT NAME Enter up to a 10-digit name in any combination of symbols and alpha or numeric characters.
This setting configures the Solitax to measure turbidity or suspended solids. The Solitax cannot

SET PARAMETER simultaneously measure both. Choose “TRB” for turbidity measurements, or “TS” for suspended
solids measurement. This selection determines which units may be selected in the “Meas Units”
menu.
Choose from the displayed units. TRB (FNU, EBC, TE/F, NTU); TS (mg/L, g/L, ppm, %) Default:
FNU
If TRB was selected in set parameter, select “NTU” (commonly used in the U.S.), FNU, EBC, or

MEAS UNITS

TE/F. If TS was selected, choose mg/L, g/L, ppm, or %. Press enter to choose the selection. If
the units selected result in a reading that exceeds 4 digits, the display will only show dashes. For
example, if mg/L were selected, and the measurement was 10,500 mg/L, the display will show
dashes until the reading drops to 9999 or lower.

CLEAN INTERVAL

Select the cleaning interval (1, 5, 15 or 30 minutes; 1, 4, or 12 hours; 1, 3, 7 days) Default: 12
hours

This is the interval between wiper cleaning of the sensor window. |t is recommended to start with
a setting of 30 minutes. This time may be adjusted according to the application. If readings
continue to be accurate, try a longer interval. If not, shorten the interval.

RESPONSE TIME

This is a damping function. While the Solitax takes readings continually, it will average them
together over the period of the response time. Once the response time has elapsed, the
displayed reading, 4-20 outputs, and alarm status are updated. (0 to 300 seconds) Default: 3
seconds

LOGGER INTERVAL

This is the datalog interval, with options from 1-15 minutes. Values logged are the average of the
all readings during the previous logging interval. The controller will hold approximately 360 days
of readings for one sensor at 15 minute intervals, or 24 days at 1 minute intervals (and
proportional in between). Default: 10 minutes

SET DEFAULTS Resets all user-editable options to the factory-defaults.
| TEST/MAIN

PROBE INFO Displays the sensor type, entered name of the sensor (Default: sensor serial number), the sensor
serial number, the software version number, and the sensor driver version number.
Select Profile Counter to display the number of wipes made (from 20000 backwards). Select

PROFILE X :
Reset Config to manually reset the profile counter.

COUNTER Shows the number of hours or cycles left for operating hours, test/maint, gasket, and the motor.
WIPE—Initiates the wiping action of the wiper.
SIGNALS—displays the signal outputs for the device.

TEST/MAIN

OUTPUT MODE—Select the behavior of the instrument outputs (Hold, Active, Transfer,
Selection)

DEFAULT SETUP—Resets all user-editable options to the factory defauits.
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5.5 Calibration

There are two calibration techniques; depending on whether turbidity or suspended solid
is required (refer to section 5.5.2 or section 5.5.3 on page 32). Before calibration,
determine the behavior of the 4-20 outputs and alarm relays while the user is in the
CALIBRATE menu (refer to section 5.5.1).

5.5.1 Setting the Outmode

1.

2.

3.

4,

From the Main Menu, select SENSOR SETUP and press confirm.
Select the appropriate sensor if more than one is attached and confirm.
Select CALIBRATE and press confirm.

Select SET OUTMODE. Select the available Out Mode (Active, Hold, Transfer) and
confirm.

5.5.2 Calibration for Turbidity

Turbidity calibration requires the use of 800 NTU Turbidity Standard Solutions and
Calibration Kit (Cat. No. 57330-00). A zero-point calibration using deionized water is also

recommended.

1. From the Main Menu, select SENSOR SETUP and press confirm.

2. Select the appropriate sensor if more than one is attached and confirm.

3. Select CALIBRATE and press confirm.

4. Select SENSOR MEASURE and confirm.

5. Place the sensor in the calibration cylinder with deionized water, mounting it with the
supplied clamp. The tip of the probe should be approximately 1-inch below the surface
of the water. Record the reading from the sensor measure display.

6. Select OFFSET. Multiply the reading obtained in step 5 and enter the value.

7. Select SENSOR MEASURE.

8. Rinse the outside of the StablCal® 800 NTU standard with water to remove any dust
or debris adhering to the surface of the bottle. Gently invert both StablCal standard
bottles a minimum of 50 times. Remove the lid and seal from each bottle. Slowly (to
avoid creating bubbles) pour the contents of the bottles into the calibration cylinder.
Immediately place the tip of the probe into the positioning bracket in the calibration
cylinder. The tip of the probe should be approximately 1-inch below the surface
standard. Allow the reading to become stable on the SENSOR MEASURE screen.
Record the value (measured value). Calculate the factor. Refer to section 5.5.2.1.

9. Select FACTOR to display the corrected measurement.

31



Operations

5.5.2.1 Calculating the Factor

800 NTU Standard

New Factor =
measured value

For example, if a sample measures 750 NTU using the sensor and the standard is 800
NTU, the new factor would be calculated as follows:

New Factor = 800 _ 1.07

750

5.5.3 Calibration for Suspended Solids

Suspended solids calibration requires calibration to the actual sample. This optimizes the
compensation for the particle size and shape typical at a measuring site. It is best
performed by mounting the sensor as usual for normal measurement, and then grab
samples collected and evaluated by laboratory methods. While a single point calibration is
usually sufficient to provide accuracy, the SOLITAX does offer the ability to calibrate with
up to 5 calibration points.

1. From the Main Menu, select SENSOR SETUP and press confirm.

2. Select the appropriate sensor if more than one is attached and confirm.
3. Select CALIBRATE and press confirm.

4. Select CONFIGURE and confirm.

5. Select the number of points desired for calibration (the unit with linearly interpolate
values between calibration points). Select Factor for a single point calibration.

6. Mount the sensor as is during normal operation. Alternatively, place the sensor in the
calibration cylinder (or a container with dark, non-reflective walls) 2 inches of
clearance from the probe face with the probe face submerged by 1 inch or more.

7. Select SENSOR MEASURE and record the reading.

8. Immediately take a grab sample. Determine the total suspended solids using a
gravimetric method such as Method 2540 D in Standards Methods for the
Examination of Water and WasteWater.

9. Calculate the new factor. Refer to section 5.5.3.1 for single point (Factor) calibration.
Refer section 5.5.3.2 on page 33 for multiple point calibrations.

10. Select FACTOR and press confirm. The corrected measurement should be displayed.

5.5.3.1 For Single Point (Factor) Calibration

Calculate the new factor:

Determined gravimetric value

New Factor =
measured value

For example, if a sample measures 23 mg/L using the SS sensor and the gravimetric
value was 20 mg/L, the new factor would be calculated as follows:

New Factor = gg = 0.86 mg/L
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5.5.3.2 Multi-point Calibration

1.

Repeat steps 6-8 in section 5.5.3 on page 32 at different times to obtain different
measurements.

From the CONFIGURE menu, select the appropriate calibration point menu.
Enter the pairs of values for each reading, the target value being the laboratory

determined value, and the actual value being the reading that the SOL.ITAX produced
in step 5. The pairs should be entered in order from lowest values to highest.
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Section 6

Maintenance

DANGER

Only qualified personnel should conduct the tasks described in this section of the

manual.

Proper maintenance of the measuring windows in the sensor is critical for aqcurate
measurements. The measuring windows should be checked monthly for soiling and the
wiper checked for wear.

Important Note: The seals must be replaced every 2 years by the Service Department.

the seals are not changed regularly, water may enter the probe head and seriously
damage the instrument.

6.1 Maintenance Schedule

If

Check calibration

Maintenance Task Duration
Visual inspection monthly
monthly

(depending on the ambient conditions)

Inspection six months (counter)
Seal change every 2 years (counter)
Change wiper and reset counter as per counter (20000 cycles)

6.2 Cleaning the Sensor Measuring Windows

CAUTION ) )
Always were safety glasses and gloves when handling hydrochloric acid.

The measuring windows are made of quartz glass. If necessary, they can be cleaned with

a cleaning agent and a cloth.

For very stubborn deposits a 5 % solution of hydrochloric acid is recommended.
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6.3 Replacing the Wiper

The life of the wiper is dependent on the number of cleaning actions performed and the
type of deposits to be removed. The life of the wiper varies. The wipers supplied with the
instrument should last for approximately one year.

1. From the Main Menu, select SENSOR SETUP and press confirm.

2. Select the appropriate sensor if more than one is attached and confirm.

3. Select TEST/MAINT and press confirm.

4. Select PROFILE and confirm. Change the wiper, see section 6.3 on page 36.

5. Select RESET CONFIG and confirm.

6. Select MAN. RESET ARE YOU SURE? and confirm.

Figure 18 Wiper Replacement

1. Wiper arm

3. Wiper

2. M4 hex socket head bolt

4. Wiper axle
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Section 7

Troubleshooting

7.1 Error Codes

In the case of an error, the indication of the measured value flashes on the display and all
the contacts and current outputs allocated to this sensor are placed on hold. The following
conditions will result in flashing measured values:

e Data transmission between controller and sensor interrupted

On the Main menu open the SENSOR DIAG menu using ENTER and determine the cause

of the fault.

Table 3 Error Messages

Error Displayed

Cause

Solution

POS. UNKNOWN

Wiper position unknown

Open the TEST/MAINT menu and trigger the "WIPE” function, if the
problem persists contact the manufacturer's customer service

LED FAULTY Faulty LED Contact customer service

MOIST Moisture value > 10 Remove the sensor immediately and store in a dry place, contact
customer service

CAL. DATA Factory calibration data lost | Contact customer service

7.2 Warnings

A warning results in a flashing warning icon on the right of the display, all menus, contacts
and outputs remain unaffected and continue to work normally. On the Main menu open the
SENSOR DIAG menu using ENTER and determine the cause of the warning.

A warning may be used to trigger a relay and users can set warning levels to define the
severity of the warning.

Table 4 Warnings

Warning Displayed Cause Solution

WARNING Cause Action

REPLACE WIPER Counter elapsed Replace wiper, reset counter
TEST/MAINT Counter elapsed Contact customer service
GASKET Counter elapsed Contact customer service
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Section 8 Replacement Parts and Accessories

8.1 Immersion Sensors!

Description

Catalog Number

Turbidity, t-line sc, PVC with wiper (0.001 to 4000 NTU)

Turbidity, t-line sc, PVC without wiper (0.001 to 4000 NTU)

Turbidity and Suspended Solids, ts-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 to 50 g/L)
Turbidity and Suspended Solids, ts-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 to 50 g/L)

Turbidity and Suspended Solids, ts-line sc, stainless stee! with wiper
(0.001 to 4000 NTU, 0.001 to 50 g/L)

Turbidity and Suspended Solids, ts-line sc, stainless steel without wiper
(0.001 to 4000 NTU, 0.001 to 50 g/L)

Turbidity and Suspended Solids, hs-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 to 150 g/L)
Turbidity and Suspended Solids, hs-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 to 150 g/L)

Turbidity and Suspended Solids, hs-line sc, stainless steel with wiper
(0.001 to 4000 NTU, 0.001 to 150 g/L)

| Lxv423.99.10000

LXV423.99.12000
LXV423.99.10100
LXV423.99.12100

LXV423.99.00100

LXV423.99.02100

LXV423.99.10200
LXV423.99.12200

LXV423.99.00200

Turbidity and Suspended Solids, hs-line sc, stainless steel without wiper

(0.001 to 4000 NTU, 0.001 to 150 g/L)

LXV423.99.02200

1 All sensors come with the sensor, replacement wipers, and manual.

8.2 Insertion Sensors!

Description

Catalog Number

Turbidity and Suspended Solids, inline sc, stainless steel with wiper
(0.001 to 4000 NTU, 0.001 to 50 g/L)

Turbidity and Suspended Solids, inline sc, stainiess steel without wiper
(0.001 to 4000 NTU, 0.001 to 50 g/L)

Turbidity and Suspended Solids, highline sc, stainless steel with wiper
(0.001 to 4000 NTU, 0.001 to 150 g/L)

Turbidity and Suspended Solids, highline sc, stainless steel without wiper
(0.001 to 4000 NTU, 0.001 to 150 g/L)

LXV424.99.00100

LXV424.99.02100

LXV424.99.00200

LXV424.99.02200

1 All sensors come with the sensor, replacement wipers, and manual.
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8.3 Replacement Parts

Description

Catalog Number

Adapter, Sensor 90° elbow

Bal! valve for insertion probes without adapting flange

Calibration kit, includes calibration cylinder, two 500-mL 800 NTU StablCal® and a sensor bracket
Conduit strain relief

Extension cable, 7.6 m (25 ft)

Extension cable, 15.2 m (50 ft)

Extension cable, 30.5 m (100 ft)

Extension tube, 1.8 m

Extension tube, 1.0 m

Extension pipe, 0.35 m

Handrail mounting kit (for sensor to be used with either AHAO33NPT or AHA034NPT) includes 1.5 inch
diameter by 7.5 ft long CPVC pipe and swivel/pivot/pipe clamp assembly

Insertion mounting kit for inline and highline insertion sensors (ball valve and extraction system)
Installation kit, fixed-point (for t-line, ts-line, and hs-line immersion sensors)

Installation kit with straight adapter

Junction box (for extension cables)

Kit, screws and seals for sensor adapters

L-bracket

Miscellaneous hardware for probe installation kit

Second fastening point, includes: bracket, sensor pipe stand, sensor pipe stand bracket, screws,
and grommet)

Sensor adapter, straight 1%-FNPT

Sensor adapter, elbow 1%-FNPT

Sensor fixed-point mounting kit: Sensor pipe bracket

Sensor pipe stand bracket

Set of wipers (for 5 changes) made of silicone for normal applications

Set wipers (for 5 changes) made of Viton for e. g. media containing oil

SOLITAX sc Instrument Manual

StablCal®, 800 NTU, 500 mL bottle (2 bottles required for calibration or calibration verification)
Welded flange made of C-steel for the pipe installation fitting

Welded flange made of stainless steel for pipe installation safety fitting

AHA034
LZX337
57330-00
16664
57960-00
57961-00
57962-00
BRO062
BROO061
BRO068

MH236B00

57384-00
LZX414.00.10000
LZX414.00.20000

58670-00

LZX417
ATSO11
LZX416

LZX456

AHAO33NPT
AHAO34NPT
ATS010
LZX200
LZX050
LZX578
DOC023.54.03232
26605-49
LZX703
LZX660
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Section9 How to Order

‘ U.S.A. Customers

By Telephone:

6:30 a.m. to 5:00 p.m. MST
Monday through Friday

(800) 227-HACH (800-227-4224)

By Fax:
(970) 669-2932

By Mail:

Hach Company

P.O. Box 389

Loveland, Colorado 80539-0389 U.S.A.

Ordering information by e-mail: orders @hach.com

Information Required

¢ Hach account number (if available) Billing address

¢ Your name and phone number e  Shipping address
¢ Purchase order number e (Catalog number
¢  Brief description or model number e Quantity

International Customers

Hach maintains a worldwide network of dealers and distributors. To locate the
representative nearest you, send an e-mail to: intl@hach.com or contact:

Hach Company World Headquarters; Loveland, Colorado, U.S.A.
Telephone: (970) 669-3050; Fax: (970) 669-2932

Technical and Customer Service (U.S.A. only)
Hach Technical and Customer Service Department personnel are eager to answer
questions about our products and their use. Specialists in analytical methods, they are
happy to put their talents to work for you.

Call 1-800-227-4224 or e-mail techhelp @ hach.com
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Section 10 Repair Service

Authorization must be obtained from Hach Company before sendi_ng any items for
repair. Please contact the Hach Service Center serving your location.

In the United States:

Hach Company

Ames Service

100 Dayton Avenue

Ames, lowa 50010

(800) 227-4224 (U.S.A. only)
FAX: (515) 232-3835

In Canada:

Hach Sales & Service Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba

R3H 0X4

(800) 665-7635 (Canada only)
Telephone: (204) 632-5598

FAX: (204) 694-5134

E-mail: canada@hach.com

In Latin America, the Caribbean, the Far East,
Indian Subcontinent, Africa, Europe, or the Middle East:
Hach Company World Headquarters,
P.O. Box 389
Loveland, Colorado, 80539-0389 U.S.A.
Telephone: (970) 669-3050
. FAX: (970) 669-2932

E-mail: intl@hach.com
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Section 11 Limited Warranty

Hach Company warrants its products to the original purchaser against any defects tha? are due t.o faulty
material or workmanship for a period of one year from date of shipment unless otherwise noted in the
product manual.

In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its
option, it will repair or replace the defective product or refund the purchase price excluding original
shipping and handling charges. Any product repaired or replaced under this warranty will be warranted
only for the remainder of the original product warranty period.

This warranty does not apply to consumable products such as chemical reagents; or consumable
components of a product, such as, but not limited to, lamps and tubing.

Contact Hach Company or your distributor to initiate warranty support. Products may not be returned
without authorization from Hach Company.

Limitations
This warranty does not cover:

* Damage caused by acts of God, natural disaster, labor unrest, acts of war (declared or undeclared),
terrorism, civil strife or acts of any governmental jurisdiction

* Damage caused by misuse, neglect, accident or improper application or installation

* Damage caused by any repair or attempted repair not authorized by Hach Company

* Any product not used in accordance with the instructions furnished by Hach Company
* Freight charges to return merchandise to Hach Company

* Freight charges on expedited or express shipment of warranted parts or product

* Travel fees associated with on-site warranty repair

This warranty contains the sole express warranty made by Hach Company in connection 'v.vith its _
products. All implied warranties, including without limitation, the warranties of merchantability and fitness
for a particular purpose, are expressly disclaimed.

Some states within the United States do not allow the disclaimer of implied warrantie_s_ an.d if this is true
in your state the above limitation may not apply to you. This warranty gives you specific rights, and you
may also have other rights that vary from state to state.

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person
is authorized to make any other warranties or representations on behalf of Hach Company.

Limitation of Remedies

The remedies of repair, replacement or refund of purchase price as stated above are the exclusive
remedies for the breach of this warranty. On the basis of strict liability or under any other legal theory, in
no event shall Hach Company be liable for any incidental or consequential damages of any kind for
breach of warranty or negligence.
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Section 12

Certification

Product Safety

Immunity

Emissions

Hach Co. certifies this instrument was tested thoroughly, inspected and found to meet its
published specifications when it was shipped from the factory.

The Model sc100/sc1000 with the Solitax Sensor has been tested and is certified as
indicated to the following instrumentation standards:

UL 61010A-1 (ETL Listing # 65454)

CSA C22.2 No. 1010.1 (ETLc Certification # 65454)

Certified by Hach Co. to EN 61010-1 Amds. 1 & 2 (IEC1010-1) per 73/23/EEC, supporting
test records by Intertek Testing Services.

This equipment was tested for Industrial level EMC per:

EN 61326 (EMC Requirements for Electrical Equipment for Measurement, Control
and Laboratory Use) per 89/336/EEC EMC: Supporting test records by Hach
Company, certified compliance by Hach Company.

Standards include:

IEC 1000-4-2:1995 (EN 61000-4-2:1995) Electro-Static Discharge Immunity
(Criteria B)

IEC 1000-4-3:1995 (EN 61000-4-3:1996) Radiated RF Electro-Magnetic Field
immunity (Criteria A)

IEC 1000-4-4:1995 (EN 61000-4-4:1995) Electrical Fast Transients/Burst (Criteria B)
IEC 1000-4-5:1995 (EN 61000-4-5:1995) Surge (Criteria B)

IEC 1000-4-6:1996 (EN 61000-4-6:1996) Conducted Disturbances Induced by RF
Fields (Criteria A)

IEC 1000-4-11:1994 (EN 61000-4-11:1994) Voltage Dip/Short Interruptions

(Criteria B)

Additional Inmunity Standard/s include:

ENV 50204:1996 Radiated Electro-Magnetic Field from Digital Telephones (Criteria A)

This equipment was tested for Radio Frequency Emissions as follows:
Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for measurement,
control and laboratory use-EMC requirements) Class "A" emission limits. Supporting

test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center (A2LA #
0905-01) and certified compliance by Hach Company.

Standards include:
EN 61000-3-2 Harmonic Disturbances Caused by Electrical Equipment
EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused by Electrical
Equipment

Additional Emissions Standard/s include:

EN 55011 (CISPR 11), Class "A" emission limits
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Canadian Interference-causing Equipment Regulation, IECS-003, Class A

Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center
(A2LA # 0905-01) and certified compliance by Hach Company.

This Class A digital apparatus meets all requirements of the Canadian Interference-
Causing Equipment Regulations.

Cet appareil numérique de la classe A respecte toutes les exigences du Réglement sur le
matériel brouilleur du Canada.

FCC PART 15, Class "A" Limits

Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center
(A2LA # 0905-01) and certified compliance by Hach Company.

This device complies with Part 15 of the FCC Rules. Operation is subject to the foliowing
two conditions:

(1) this device may not cause harmful interference, and (2) this device must agcept any
interference received, including interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this equipment in
a residential area is likely to cause harmful interference, in which case the user will be
required to correct the interference at his own expense. The following techniques of
reducing the interference problems are applied easily.

1. Disconnect the Controller from it's power source to verify that it is or is not the source
of the interference.

2. [f the Controller is connected into the same outlet as the device with which it is
interfering, try another outlet.

3. Move the Controller away from the device receiving the interference.
4. Reposition the receiving antenna for the device receiving the interference.

5. Try combinations of the above.

46



Appendix A Modbus Register Information

Table 5 Sensor Modbus Registers

Group Name Tag Name Register Data Type# Length | R/W Description
Measurements TurbidityFNU 40001 Float 2 R | Turbidity FNU
Measurements TurbidityEBC 40003 Float 2 R | Turbidity EBC
Measurements SolidsMGL 40005 Float 2 R | Solids mg/L
Measurements SolidsGL 40007 Float 2 R | Solids g/L
Measurements SolidsPR 40009 Float 2 R | Solids %

== reserved 40011 Unsigned Integer 1 R |reserved

Base Parameter 40012 | Unsigned Integer 1 R/W | parameter

Base UnitTRB 40013 | Unsigned Integer 1 R/W | Unit Turbidity

Base UnitTS 40014 | Unsigned Integer 1 R/W | Units Solids

Calibration OffsetTRB 40015 Float 2 R/W | Turbdity Offset
Calibration FactorTRB 40017 Float 2 R/W | Turbidity Factor
Calibration FactorTS 40019 Float 2 R/W | Solids Factor

Data wiperstate 40021 Unsigned Integer 1 R/W | wiper register

Setup Responselnterval 40022 Unsigned Integer 1 R/W | response time

Setup Cleaninglnterval 40023 Unsigned Integer 1 R/W | wiper interval

Setup Loglinterval 40024 | Unsigned Integer 1 R/W | Logger interval

Setup Outputmodekal 40025 | Unsigned Integer 1 R/W | Output when calibrate
Setup Outputmodesrv 40026 | Unsigned Integer 1 R/W | Output when service
Setup Location 40027 String 8 R/W | Edited name

Setup ProfilCounter 40035 Unsigned Integer 1 R/W | Profi counter

Data SerienNummer 40036 String 6 R | serial number
Calibration DateUserCal 40042 Date 2 R gglti%rc;\fti:: nufacturing
Calibration DateUserCalTURB 40044 Date 2 R [ date of calibration turbidity
Calibration DateUserCalSOLID 40046 Date 2 R | date of calibration solid
Data VersionAppl 40048 Float 2 R | Version application
Data VersionBoot 40050 Float 2 R | Version Bootlader

Data VersionStruct 40052 | Unsigned Integer 1 R | Version structure probedriver
Data VersionContent 40053 | Unsigned Integer 1 R | Version register probedriver
Data VersionFirmware 40054 | Unsigned Integer 1 R | Version firmware probedriver
Data FormatMinFNU 40055 Float 2 R minimum turbidity FNU
Data FormatMaxFNU 40057 Float 2 R maximum turbidity FNU
Data FormatMinEBC 40059 Float 2 R minimum turbidity EBC
Data FormatMaxEBC 40061 Float 2 R | maximum turbidity EBC
Data FormatMinGL 40063 Float 2 R minimum solids g/L
Data FormatMaxGL 40065 Float 2 R | maximum solids g/L
Data FormatMinMGL 40067 Float 2 R | minimum solids mg/L
Data FormatMaxMGL 40069 Float 2 R | maximum mg/L

Data FormatMinPR 40071 Float 2 R | minimum solids %
Data FormatMaxPR 40073 Float 2 R | maximum solids %
Data SignalsLED 40075 | Unsigned Integer 1 R | Signal LED

Data SignalsMoist 40076 | Unsigned Integer 1 R | Signal moist
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CHAPTER 7... REPLACEMENT PAGES



Only one groundwater monitoring well (DH86-2) exists in the permit area. This well
monitors the Sunnyside Sandstone Member of the Blackhawk Formation, which is
below the coal seam that will be mined. Inaddition to field parameters and operational
water quality parameters, water level will be measured in this well.

Underground Sampling

UG-1 Starting in the fall of 2010, West Ridge Resources will begin an
underground monitoring program on the pre-treatment mine-water. A
monthly sample of the in-mine water will be collected prior to treatment and
analyzed for operational field and laboratory parameters. Parameters will
include total and dissolved iron, sulfate, alkalinity, total and dissolved
solids, field conductivity, field temperature, field dissolved oxygen and field
pH. The sample will be collected in 9™ right between the seal and treatment
area. This sample point will be called UG-1. Please refer to Appendix 5-15,
Attachment 10 for a description and location of UG-1.
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Table 7-1 Hydrologic monitoring protocols and locations
MONITORING PROTOCOLS

Discharge and water level measurements

Protocol Applies to Parameter Frequency
A Streams discharge quarterly
B Springs discharge quarterly
C Monitoring wells  water level quarterly
D Underground pre-treatment monthly
Water quality
Protocol Applies to Parameters Table Frequency
1 Streams operational field and laboratory for 7-2 *quarterly
two years, then field only with DOGM
concurrence
2 Springs operational field and laboratory for 7-3 quarterly
two years, then field only with DOGM
concurrence
3 Monitoring wells  operational field and laboratory for 7-3 quarterly
two years, then field only with DOGM
concurrence
. *samplers will be checked following precipitation events

MONITORING LOCATIONS

Site Protocols Comments
Streams
ST-3 A1 Grassy Trail Creek upstream of permit area
ST-4 A1 Bear Creek downstream of permit area (Note 1)
ST-5* Al B and C Canyon downstream of permit area
ST-6A* Al C Canyon upstream of mine site area
ST-6* A1 C Canyon downstream of mine site area
ST-7* Al A Canyon downstream of permit area
ST-8 A1 Grassy Trail Creek downstream of permit area
ST-9 A1 Grassy Trail Creek at Grassy Trail Reservoir inlet
ST-10 A1 Grassy Trail Creek above permit area
ST-1 A1l Bear Canyon Shallow Point (Note 2)
ST-12 A1 Bear Canyon Falls (Note 3)
ST-13 A1 Bear Canyon Below Forks
ST-156 A1 Spring Canyon Stream (Note 4)
Springs
| SP-12 B.2 Colton Fm. upper Whitmore Canyon
SP-13 B2 Colton Fm. upper Whitmore Canyon
SP-15 B2 Colton Fm. near Grassy Trail Reservoir
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WR-1 B,2 Colton Fm. on West Ridge
WR-2 B2 Colton Fm. on West Ridge
SP-16 B,2 North Horn Fm. in Whitmore Canyon
SP-8 B,2 North Horn Fm. in C Canyon
SP-101 B,2 Little Spring Bottom (Note 5)
SP-102 B,2 Spring Canyon Hiliside (Note 5)
S-80 B,2 Hanging Rock Spring

Wells

DH86-2 C-3 Sunnyside Sandstone in C Canyon

Underground
UG-1 D West Ridge Mine

Note 1: ST-4 was discontinued in the third quarter of 2005 and replaced with ST-13.

Note 2: ST-11 will be monitored monthly from May 15 through September 15 as long as flow is present
during the flow season of 2005 and 2006 and quarterly throughout the remainder of the year. Thereafter,
monitoring will be done on a quarterly basis.

Note 3: ST-12 will be monitored twice a year (late spring/early summer and late summer/early fall) during
2005 and 2006. Based on the results of this monitoring, the plan will be reassessed to determine if this site
should be included in the permanent monitoring plan.

. Note 4: ST-15 will be monitored for baseline data for the first two years (starting third quarter 2005) according
to the surface water monitoring parameters outlined in Table 7-2.

Note 5: SP-101 and SP-102 will be monitored for baseline data for the first two years (starting third quarter
2005) according to the ground water monitoring parameters outlined in Table 7-3.




