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DRBC Ambient Monitoring Framework  

for Natural Gas Development 

·Background 

·DRBC Monitoring Activities 
·Biological Monitoring 

·HOBO Loggers 

·Reanalysis of archived samples 

·Toxicity Testing 

·Partnerships 

·Monitoring Requirements Under Proposed 

DRBC Regulations (as of 3/12 ï status 

undetermined) 



Marcellus 

Shale and 

Special 

Protection 

Waters 

36% (4,937 mi2) 

of the Delaware 

Basin is underlain 

by the Marcellus 

Shale 



Areas with the Greatest Shale  

Gas Potential 

NY 

From Pennsylvania Geology Vol 38 No.1 Spring 2008 

Darker pink indicates greater 

percentage of organic shale and 

greater gas shale potential. 

Organic carbon data from 19 

samples in New York averaged 

4.3%.   

In east-central Pennsylvania, 

organic carbon ranged from 3 

to 6% (Millic, 2006). 
 
Source: Eastern Gas Shale Evaluation 

Project 1977-80mas modified by the 

Piotroski and Harper 1979. 

 

 

 



Drilling Activity from 2007- Nov 2011 



Background 

·DRBC definitions of Existing Water Quality in Special 

Protection Waters may need to be updated to include 

parameters specific to NG development. 

·DRBCs management goal of ñno measurable change to 

EWQò may be threatened. 

·Flowback from hydraulic fracturing of wells is 

dramatically different than WWTP effluent or non-

point runoff. 

·As of early 2011 we asked - What actions would be 

most effective during the narrow window of 

opportunity prior to active drilling in the Basin to 

establish pre-drilling conditions? 



Special Protection Waters 
 
Sample page from DRBC 
water quality regulations, 
defining site-specific 
Existing Water Quality 
(EWQ).  24 Lower 
Delaware sites are now in 
SPW rules. 
 
As of 2012, I am creating 
site-specific EWQ for 56 
additional river and 
tributary sites from 
Hancock to Water Gap. 
 
Even if there are no gas 
rules, we are still 
protected by SPW rules. 



Ranking of Constituents in Flowback 

Water by Mean Water Concentration 
Parameter Group Results (mg/L)

Total Dissolved Solids mg/L 10 SM18 2540 C 81,627.02

Chloride mg/L 1 MCAWW 300.0A 49,472.68

Hardness, as CaCO3 mg/L 5 SM20 2340C 24,787.62

Sodium-DISS ug/L 5000 SW846 6010B 21,710.21

Sodium ug/L 5000 SW846 6010B 20,197.76

Calcium-DISS ug/L 5000 SW846 6010B 6,949.16

Chemical Oxygen Demand (COD) mg/L 10 MCAWW 410.4 6,686.42

Calcium ug/L 5000 SW846 6010B 6,518.05

Strontium-DISS ug/L 50 SW846 6010B 1,510.51

Strontium ug/L 50 SW846 6010B 1,433.30

Barium-DISS ug/L 200 SW846 6010B 1,156.48

Barium ug/L 200 SW846 6010B 1,149.11

Magnesium-DISS ug/L 5000 SW846 6010B 586.62

Biochemical Oxygen Demand mg/L 2 SM18 5210 B 553.74

Magnesium ug/L 5000 SW846 6010B 548.72

Bromide mg/L 1 MCAWW 300.0A 507.77

Potassium-DISS ug/L 5000 SW846 6010B 483.34

Potassium ug/L 5000 SW846 6010B 461.04

Total Suspended Solids mg/L 4 SM20 2540D 338.70

Dissolved Organic Carbon mg/L -- SM20 5310B 316.98

TOC mg/L 1 SM20 5310B 297.40

Acidity mg/L 5 SM20 2310B (4a) 250.66

Total Alkalinity mg/L 5 SM18 2320 B 131.50

Sulfate mg/L 1 MCAWW 300.0A 104.56



Summer 2011 Biomonitoring 


