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Extended Abstract 

The Savannah River Site (SRS), a 31 0 square mile facility 
located near Aiken, S.C., is operated by Westinghouse Savannah 
River Company for the US. Department of Energy. SRS has 28 
separate drinking water systems with average daily demands 
ranging from 0.0002 to 0.5 MGD. All systems utilize treated 
groundwater. 

Until recently, the water laboratories for each system 
operated independently. As a result, equipment, reagents, 
chemicals, procedures, personnel, and quality control practices 
differed from location to location. Due to this inconsistency, 
and a lack of extensive laboratory QNQC practices at some 
locations, SRS auditors were not confident in the accuracy of 
daily water quality analyses results. 

The Site's Water Services Department addressed these 
concerns by developing and implementing a practical 
laboratory QNQC program. Basic changes were made which can 
be readily adopted by most small drinking water systems. Key 
features of the program include: 

Standardized and upgraded laboratory instrumentation 
and equipment 
Standardized analytical procedures based on vendor 
manuals and site requirements 
Periodic accuracy checks for all instrumentation 
Creation of a centralized laboratory to perform metals 
digestions and chlorine colorimeter accuracy checks 
Off-site and on-site operator training 
Proper storage, inventory and shelf life monitoring for 
reagents and chemicals 

This program has enhanced the credibility and accuracy of SRS 
drinking water system analyses results. 
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The Savannah River Site (SRS), a 31 0 square mile facility located near Aiken, 
S.C., is operated by Westinghouse Savannah River Company for the U.S. 
Department of Energy. Current missions at SRS include processing of spent 
nuclear wastes and environmental restoration activities. 

SRS has 28 separate drinking water systems with average daily demands 
ranging from 0.0002 to 0.5 MGD. All systems utilize treated groundwater. 
Treatment involves one or more of the following processes: 

Sodium hypochlorite addition for bacteriological control. 
Sodium carbonate (soda ash) or sodium hydroxide (caustic) addition 
for pH and corrosion control. 
Phosphate addition (zinc orthophosphate, tetrapotassium 
pyrophosphate or tetrasodium pyrophosphate) for lead and copper 
corrosion control and to prevent water discoloration. 
Greensand iron removal systems regenerated with potassium 
permanganate. 

Daily water quality testing is conducted at both the water treatment plants and 
in the distribution piping systems for process control purposes and regulatory 
compliance . 
Until recently, the water laboratories for each system operated independently. 
As a result, equipment, reagents, chemicals, procedures, personnel, and 
quality control practices differed from location to location. Due to this 
inconsistency, and a lack of extensive laboratory QNQC practices at some 
locations, SRS auditors were not confident in the accuracy of daily water 
quality analyses results. 

The Site's Water Services Department addressed these concerns by developing 
and implementing a practical laboratory QNQC program. Basic changes were 
made which can be readily adopted by most small drinking water systems. Key 
features of the program include: 

Standardized and upgraded laboratory instrumentation and equipment 
Standardized analytical procedures based on vendor manuals and site 
requirements 
Periodic accuracy checks for all instrumentation 
Creation of a centralized laboratory to perform metals digestions 
and chlorine colorimeter accuracy checks 
Off-site and on-site operator training 
Proper storage, inventory and shelf life monitoring for reagents and 
chemicals 

This program, which is discussed in more detail below, has enhanced the 
credibility and accuracy of SRS drinking water system analyses results. 



Standardved Instrumentation and Eau iDment 

Before implementation of the QNQC program, each of the water laboratories 
utilized different instrumentation and equipment. This lack of consistency 
complicated operator training, equipment maintenance, instrument 
calibration, and spare parts inventory. Therefore, one objective of the QNQC 
program was to standardize laboratory instrumentation and equipment to 
simplify operations. 

A second objective was to obtain more sensitive and accurate laboratory and 
field instrumentation. For example, digital chlorine colorimeters were selected 
to replace cobr wheel cornparators, since colorimeters are more accurate, and 
do not require operator interpretation and matching of a developed color. 

To accomplish these objectives, the following standardized instrumentation and 
equipment was selected for conducting water quality analyses at all 28 SRS 
drinking water systems: 

Hach Pocket Cobrimeters - free chlorine residual analyses 
Hach One Portable and Laboratory pH Meters - pH measurements 
Hach DR2000 - iron, manganese, phosphate, aluminum analyses 
Hach Digesdahl - digestions for metals analyses 

After the new laboratory instrumentation was received, standardized sample 
collection and analysis procedures were developed for use at any of the Site's 
28 systems. The procedures provide instructions for: 

Proper collection of water samples 

Laboratory safety and protective equipment 
Sample analysis based on Hach Company procedure manuals 
Periodic accuracy checks for laboratory instrumentation 
Proper laboratory techniques and practices. 

Sample storage and delivery 

on Accuracv Checks 

Priir to implementation of the sitewide laboratory Q !QC program, perd ic  
accuracy checks were performed for pH meters, but not for chlorine cobr 
wheel comparators or Hach DR2000 spectrophotometers. When new 
instrumentation was received, procedures were developed for performing the 
following periodic accuracy checks: 

Hach Pocket Colorimeters - weekly accuracy checks using free chlorine 
standard solution ampules 
Hach One Portable and Laboratory ph Meters - daily two buffer 
calibration 
Xach DR2000 - weekly accuracy checks with known iron, manganese, 
phosphate and aluminum standards. 



Digestions are required for total iron, manganese, aluminum and 
(po1y)phosphate analyses at SRS to obtain the most accurate analytical results. 
Hach Digesdahls, which are portable laboratory digestion reactors, were 
selected for performing this procedure since they are compact, do not require 
exhaust hoods, perform digestions rapidly, and minimize safety hazards 
associated with the boiling of concentrated sulfuric acid. 

A centralized laboratory was established for performing the digestions, and the 
subsequent analyses. This was more cost effective than providing each 
laboratory with the necessary equipment. It also simplified personnel training 
efforts, and increased the level of confidence in the analytical results since a 
single trained technician performed all digestion analyses, versus utilizing a 
variety of operators through-out SRS. The centralized laboratory technician 
was also given responsibility for performing periodic chlorine pocket 
colorimeter accuracy checks, since this procedure requires very thorough 
cleaning of glassware with nitric acid, refrigeratjon of chlorine standard 
solution ampules, and other steps which were not appropriate for some field 
laboratory locations. 

. .  lrung 

To facilitate training of operators for the 28 SRS drinking water systems, two 
operators were sent to Hach Company headquarters in Loveland, Colorado, USA 
to receive in depth training for use of the new laboratory instrumentation. 
These operators provided on site training for the remaining SRS personnel 
responsible for running water quality analyses with the new equipment. 
Working closely with the vendor, both during this training effort and also 
during procedure development proved worthwhile, since it allowed questions or 
issues to be readily resolved. 

Storage. Inventory and Shelf W 

At each laboratory, dedicated cabinets and counter space were designated for the 
proper storage of water quality reagents and equipment. This simple step, 
combined with proper labeling, significantly improved housekeeping and the 
appearance of the water quality laboratories. 

Shelf life was determined for each reagent or chemical utilized during water 
quality testing. Many of the reagents had the shelf life already stamped on the 
package. However, a significant number of laboratory chemicals and liquids are 
not stamped with this information. In these cases, the manufacturer was 
contacted to determine shelf life, and the item was so labeled. 

Finally, weekly inventories of reagents and supplies were implemented, to 
ensure that adequate supplies remain on hand, reagents have not expired, and to 
provide adequate lead time for the reordering of required reagents and supplies. 



Conclusiow 

. Implementation of the laboratory QNQC program at SRS has increased the 
credibility and accuracy of drinking water system analyses results. Although 
the program required a significant effort, it was practical in nature, involving 
basic changes which are readily implemented by most small drinking water 
systems. 


