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Introduction

Summary of WVDEP Water Quality
Databases.

GIS access of the states water quality data.

Issues with mixing data for different
sources.

he use of water quality data in surface and
groundwater modeling.




WVDEP/DMR Water Quality
Databases

he DMR has several types of water quality
data.

— NPDES Point source and instream

— SMCRA Permit Data

— Watershed Data

— AML Program

— Other NPDES sampling (ie TMDL, Anti-Deg)




NPDES Data

Primary Compliance Points
Company Supplied

Averaged Data

Only when flow occurs

Entered in ORACLE

— Through ERIS not EQUIS

— 75% Electronic

— QNCR checks for non-compliance



NPDES Data

Flow

lron
Manganese
TSS

pH
Aluminum
Selenium



NPDES Sam
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SMCRA Permit Data

Company supplied Data
Instream and groundwater

No electronic entry at this time
Very large legacy



Water Sample Sites
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Permit Based Data

e 1. Article Il

- Baseline Surface and Ground Water

* 6 Months prior to mining.
* 1 Time Heavy Metals

— During Mining
* Quarterly Sampling

— Baseline Benthic Sampling
 Single time at base of Valley Fills
» Rapid Bio-assessment protocol/ WVSC



Watershed Data for CHIAS

* Trend Stations. (Not Company Data)
— Heavy Metals
— Baseline
— Benthic
« BWQ. (Company Data)
— Site Specific NPDES used for Anti-Deg



Trend Station Quarterly
Sampling

ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC
CYANIDE
PHENOLS
NITRATE



Trend Station Monthly Baseline
Sampling

FIELD pH:
FIELD COND:
FIELD TEMP:
FIELD DISS. OXY:
FLOW
CONDUCTIVITY
SULFATE

DS

TSS

pH
ALKALINITY
ACIDITY

MIN. ACIDITY
DISS. IRON
DISS. MN

DISS. AL

IRON
MANGANESE
ALUMINUM



AML Data

 All hand entered
« Almost all on site point source
o A separate Access database.



Other NPDES sampling

— TMDL

o Watershed Assessment P/rggram
— Anti-Degradation
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Accessing Water Quality Data
Using ArcGIS

Viewing Points
Attaching Data
Manipulating Data
Demo



Water Quality Database
SMCRA Data, Watershed Data, and soon other NPDES
NOT NPDES or AML

® CoalRiver - ArcMap - ArcInfo

J File Edit View Insert Selection Tools Window Help
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Choose Water Quality Samples

"\ EQUIS_Test - ArcMap - Arcinfo

Elle Edit Wiew Insert Selection Tools Window Help
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Crystal Reports In opened

Create Equis Results Layer |

A new layer with the query results wil be added, Continue?




® Display Sample Parameters

WCMS -EQuIS Water Quality Interface

Feport by Foint

==  Selecta point

A

Fepart by Date Range

Select a Parameter:

Select Date Range:

[
Start | J
=

|

End |

Exit Report Form |




¥ Display Sample Parameters

WCMS -EQuIS Water Quality Interface

Feport by Faoint
Select a Point:

490043 4139 , 4329663561 = |

| Get Samples for the point |

o =]
Eo NS -

] M -_.-:'§ ﬂﬁ -

Fepor by Date Range

Select a Parameter:
|[Select a Parameter] j

Select Date Range:

Start |[S elect Start date] j

End  |[SelectEnddate] = |

Get Samples on the range |

Exit Report Form |

=-[ 9/18/2002
- 11/16,/2002
00 3/10/2003
=[O 3/24/2003
[ &/17/2003
) &f23/2003
b 8/8/2003

[h 8/28/2003
O 11/30/2003
=--[ 8/10/2004
b 11/8/2004
00 3/14/2005
[0 5/9/2005

[0 B/9/2005

F

+

¥

s

F

+

s

Fs

F

+

Main Report
Report Generated on: Monday  Movernber 19 2007
Following Reportis generated for the:
Sample Date: Sample Coordinate
9/M18/2002 *:490043.4139 Y 4329563.5616
4 [

Current Page Mo, 1

Total Page Mo, 1+ Zoom Factor: 1005%




® Display Sample Parameters

WCMS -EQuIS Water Quality Interface

Feport by Point
Select a Paint;

|490043.4139 , 4329563561 ¥ |

[Get Samples far the paint |

Feport by Date Range
Select a Parameter:

|.-“-‘-.Iuminum -

Select Date Range:
Start  [2002-0916 01:00:00 = |

End Select End date

2002-09-18 01:00:00 '
Gie 2002-03-15 01:15:00 —
2002-09-18 01:25:00 ——
2002-03-15 01:35:00
2002-03-18 08:50:00
2002-09-18 09:10:00
2002-03-15 09:30:00

2002-09-18 10:55:00 Ml

L IS, g -
t n
O CHIA#Z
O Gv-1
O GW-2 Sample Report
[ SEEF #2
Y SEEP #3 1600 g ALKALINIT
M WT-1 1400 (AS CACOS
O 11/16/2002 1200 Aluminum
0Y 3/10/2003 1000 Hot Total A
D 3,."'24,."'2[][]3 a0n Iran
D |5,."'1?,."'2|:]|:|3 &00 langanese
g ;::;?53223 400 B sulfate
Total Diszso
[ 8/28/2003
D 11,"'3(:],"'2[][]3 5 - Total Suspe
O B/10/2004 . gﬁ’
O 11/8/2004 o
O 3/14/2005
O 5/9/2005
[y 8/9/2005 System Location Code: CHFAZT
Chemical Mame Result Value Fraction Facility I Tas}
ALKALINITY, TOTAL (AS CACO3) 148.00 rngd T 431 CMR
Aluminurm 0.00 rmgd T 431 OMR
Hot Total Acidity 0.00 mgel T 431 CMR
[ran 0.23 g T 481 CMR
hanganese 015 mgf T 481 ChR
Sulfate B10.00 maf T 431 COrR



Display Sample Parameters

WCMS -EQuIS Water Quality Interface

Feport by Faoint
Select a Paint:

490043 4139 , 4329563561~ |

Get Samples for the paoint |

Fepon by Date Range
Select a Parameter:

|5ulfate ﬂ

Select Date Range:

Start  [2002-0918 01:00:00 + |

End  {2005-08-09 12:20:00 = |

Get Samples on the range |

E xit Repart Farm |

[ CHIA#Z
[ Gu-1
[ GoW-2
[ SEEF #2
[ SEEF #3
[ SEEF #7
O WT-1
O WT-2
O WT-3
O WT-4
O WT-5
O WT-&
O WT-7
O WT-3
O WT-5

# & -

Sample Report

| 4]

o0
B0 %s\ W-0AS00Z §50:00. 2
—-11ABZO0E 11:27 00 A
Ly —E-A 02003 10:03 00404
\. \ ~FEREIE005 § 00004
400 ~-GEE00T 905004
\ \ 1 G0R003 S35 D04
: -8 D2004 1220 10 Ph
i — / \ / 118004 56002
am . -3 43005 10:53 D0 A
PR ~ -BEZO05 11:27 D05
- T - -GAZO0S 11737 D05
0
4 4 4
AL
@1}&‘3’ h@_;@: g
Systemn Location Code: CHIA#
Sulfate
SampleDate CAS RN Fraction Fesult Facility 1D Task Code
9/18/2002 &8:50:0 14803-79-5 T 610.00 gyl 481 QIR
MAR002 11:27 14808-79-8 T 280.00 mgd 481 kR
3A0/2003 10:08:0 14808-79-8 T 240.00 gl 481 QIR
BfZ3F2003 8:00:0 14808-79-8 T 120.00 mig 481 kR
g/es2003  9:05:00 14808-79-8 T 160.00 g 481 CIkR
11/30/2003  5:35: 148058-79-8 T 130,00 mg 481 QIR
8A10/2004 12:20:0 14808-79-8 T 4R0.00 gl 481 CIkR
1182004 9:46:0 14808-79-8 T 140.00 rrgd A1 ChR




-"\ EQUIS_Test - ArcMap - Arcinfo

‘ fle Edit ¥iew Insert Selection Tool Window Help
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-’\ EQUIS_Test - ArcMap - Arcinfo _|=FI1X

File Edit View Insert Selection Tools Window Help
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hd
& EH Attributes of EquisResult !Em
‘ FID | Shape X_Coord ¥_Coord Res_Hum Chem_Hame SamplelD Fraction Res_Unit CAS_RH SampleDate TestiD Task_Code FacilitylD SyslocCode &
Nl y[_oJrart | 4900434139 43295635616 73| Spesific Condudtance TN umholom | 139 20050310 [ TR CHAR
1 |Point | 490043 4139 | 43205635618 11 Flow T H gemin E=) 20030310 [ MR CHA#
8 2 |Point 490043 4139 | 4329563 5616 G| TEMPERATURE 1 M deg C TEMP 2003-03-10 47 ChR CHIA# *
k 3 |Point 490043 4139 | 4329563 5616 24| Sulfate 1 T ma 14808-79-8 2003-03-10 45 ObR CHIAKL
0 4 |Poirt 490043 4139 | 4329563 5616 1 Alurminum 1 T mot 7428-90-5 2003-03-10 48 OMR CHIA#
5 |Poirt 490043 4139 | 4329563 5616 o) Iron 1 T mot 7438-89-6 2003-03-10 48 OMR CHIA#
& GlPornt | 4300434133 | 4328563.5616 0| Marganese T mal 7435965 2003-03-10 [0 MR CHA#
o 7|Pont | 4300434133 | 4328563.5616 13| ALKALINTY, TOTAL (A3 CACQ3) T mal ALK 2003-03-10 [0 MR CHa#
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— 11 |Point 490043 4139 | 4329563 5616 11 Florm: 2 N gpmin 239 2003-06-03 53 ChR CHIA#
12 |Point 490043 4139 | 4329563 5616 17| TEMPERATURE 2N deg C TEMP 2003-06-09 53 ObR CHIAKL
13 |Point 490043 4139 | 4329563 5616 & pH 30N pH 1 2003-06-23 54 ObR CHIAKL
14 |Paint 490043 4139 | 4329563 5616 44 | Specific Conductance 3N umho/om 139 2003-06-23 54 OMR CHIA#
15|Pont | 4300434139 | 4328563.5616 12| Sultate 3T mal 14805-78-8 2003-06-22 E MR CHA#
16|Pont | 4300434133 | 4328563.5616 0] Alminum 3T mal 7429-90-5 2003-06-23 55 MR CHa#
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25 |Pornt | 4300434139 | 4328563.5616 35| Flow 4 N gemin 2 2003-08-08 12 MR CHa#
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Apple and Oranges — mixing data

from different sources

Migrating data in Oracle using EQUIS

— Putting legacy data into EQUIS is very tough
— AML and WAP data is in Access

— NDPES data Is averaged

Company’s often re-use and name sample data.
egacy data depends on supplied location points.
Compliance vs monitoring data.

Locations problems with 3" party data.



Database use In Surface and
Ground Water Modeling

o Surface Water
— HSPF
— Sorting point source and instream
— Art 111 vs Clean Water act goals

e Ground Water
— ModFlow

— Laminar vs karst flow
— Mine pools



Capabilities related to HSPF

Hydrologic Simulation Program-Fortran

Functions related to HSPF already In W,CMS

— Watershed delineation

— Change/edit land cover \ |
New functions for HSPF in WCMS: )/
— Create input files for HSPF modeling  “~-.[{
— Stream and watershed calculations
— Model land cover changes )i
— Compare pre/post mining attributes of a study’®
Under development
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HSPF-WCMS Step 2
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HSPF-WCMS Step 3
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Outflow constituent parameters (Al, Fe, Mn, Acidity,

etc.)



HSPF-WCMS Results and output

e Report on pre and post mine site
. Tabular and graphlc format

i =

oosed site on

e —2—4 & & & - .




Summary

e Despite
Issues of
digital WQ




Any Questions
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