~r)uu.)'" MONITORING



NewWastatewide Monitoring Initiative

=) l'ul; I DSSIEC lp’f’i* -ough
|

m—

ftxl _|r_|\f Funding

- —

(Or W p) {_
Recommend ﬁ‘tlons (20 2

’-"i:e OCWP cited the lack of
aseline groundwater quality

s a weakness in

Q oma's ability to evaluate

ure gr ndwater supplies

beneficial use.

ZU 1 2
e W I L

Oklahoma Comprehensive Water Plan

L
b
cd

fu
for



DCWP Recommendations

PRIMARY MONITORING
RECOMMENDATIONS RECOMMENDATIONS

ructure = Integration of SW/GW quality
monitoring programs.

- I :
ional planning group

@ Stable funding to support.

s/ Excess water = Gaging
flows (Bio-Rec) = BUMP
ribal water = Non-Point Source
tation & resolution = Point Source (agriculture,
51 Water conservation mining & oil and gas)
= Water supply reliability @ Creation of an ambient
5 groundwater quality program.

@ Fully implement state-wide
program for the collection of
biological data.



ding for Monitoring

request was for an additional
hance the State’s Beneficial

lahoma Legislature ultimately approved
illion in additional monitoring monies.



oring White Paper
_____ ncorporated State and National Strategies in

itutions of Higher Education.

5 Held Public and Private Meetings with Interested Stake
‘Holders.
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ng-term data to observe changing
ons over time (trends).



speatial Design Considerations

5 Land and Water Use

= Groundwater Recharge/Discharge Areas
= Holistic versus Targeted monitoring



- = With this design, statistically valid assumptions may be
made about the entire population by measuring the
characteristics of a representative subset.



Dgallala Northwest

All eligible wells Sampling sites Alternate sites
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(GMAP Network Notes

Gonl=Minimun of 30 wells per aquifer for water quality
monitoring, 25% more for water level measurements

Characterization of the quality and quantity of the
groundwater for eachraquifer is the objective as opposed
to targeting a specific land use or “research” objective.

Blend/incorporate monitoring data available from other
state/federal agencies.

Well selection: stratified by aquifer; random and spatially
balanced (Olsen, A. R., 2003).

For aquifers where few wells have been drilled, or spatial
distribution is uneven, well drilling is a program option.
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GMAP Implementation Schedule
() 2013-GroupA
() 2014-Group B
D 2015 - Group C
() 2016-GroupD
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Data from wells used for agriculture, industrK, mining and recreation fish and
wildlife will also utilized in conjunction with the water supply data.

= Monitoring well placements at waste water lagoons



2Fogram Data Uses Continued

iShireference background water quality data and
al=seasonal groundwater level data

Drought/Water Use (seasonal? long-term?)
eficial Use (water supply planning)

Municipal Growth (what lies beyond their current
boundaries?)

Viarketing The Resource to Industry (how much? of
what quality?)

Education and Public Outreach
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WU antity Program Enhancements

Sdoubling in capacity from

ENDistribution of Wells (spatially representative)

s Frequency of Manual (taped) Measurements
= Deployment of Continuous Level Recorders
" @ Mapping

= Reporting



rogram Improvements

lity data baseline monitoring

1dwater quality trend monitoring within
Oklahoma’s major aquifers

water quality assessments that focus on
the resource as opposed to a regulatory
- purpose



NEtwork When Fully Implemented

Long-term monitoring of Oklahoma’s
Major Aquifers

I .
Water Quantity Water Quality

: = 700 wells in the main
Baseline Network

5 1,068 wells in the
main Baseline
Network

= 140 of those wells in
= 530 of those wells in the long-term Trend
the long-term Trend Network
Network



= New data base development in progress; public
domain access anticipated in FY15



Decisions don’t require data

But GOOD decisions do!



| e N
-

~

Derek Smithee, Chief, Water Quality Programs Divisi
Water Resgurces Board

405. | .

derek.smithee@owrb.o

'\in

poe ¥

STOTe OIS

Y



WIVIAP Laboratory and Field

Parameters

Laboratory Analytical

Laboratory Analytical

Field Data

Nutrients-Filtered mg/L

Metals-Filtered ug/L

Purge Parameters

Total P

Aluminum

Dissolved Oxygen mg/L

N-Ammonia Barium Temperature C
Nitrate+Nitrite Beryllium Specific Conductance uS/cm
Minerals-Filtered mg/L Cadmium pH
Chloride Cobalt Field Chemistry mg/L
Bromide Chromium Total Alkalnity, CACO3
Flouroide Copper Total Hardness, CACO3
Sodium Mercuy Hydrologic Data
Sulfate Molybdenum Depth to Water (feet)
Silica Nickel Flow Rate (gpm)
TDS (Unfiltered) Lead Location Data
Specific Conductance uS/cm Thalium X, Y Coordinates, Dec. Degrees
Hardness Uranium Altitude (ft., mean sea level)
Macronutrients-Filtered mg/L |Vanadium
Calcium Zinc
Magnesium Metalloids-Filtered ug/L
Potassium Anitmony
Micronutrients-Filtered mg/L |Arsenic

Boron

Non-Metals-Filtered ug/L

Iron

Selenium

Manganese

Total Analytical Costs = $987.95




NBtWwork Wells (Selection Criteria)
ord that describes lithology, screen

Completed in at least 75% of the aquifer.

Avoidance of the use of stock-agriculture wells or
point source monitoring wells.

Only wells from the “shallow” part of the aquifer
were included as potential candidates for the baseline
networks, i.e. G-W, (where there are significant
hydro-geologic differences with depth).




= Once every 5th year; reconstitute baseline networks for re-
verification of condition and to assess program needs and
direction related to parametric coverage, measurement
frequencies, network IMP challenges, purpose, etc.)



sed well drilling firms protect groundwater from
potential sources of pollution by adhering to minimum

- construction standards.



eospatial Analysis

.-.—-.o-—

pre-defined conditions, that included well depth, screened
al, vertical stratification, etc.

t applicable wells with inaj or aquifers.

& oversample selections are generated for each

= The 'p imary and oversample wells by design blends random
selection with spatial balance.



