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List of Acronyms and Abbreviations 

The following acronyms and abbreviations are used in the Work Plan 

ARARs 
CLP 
CUR 
DCE 
DL 
DOE 
DQO 
EBCT 
FSP 
FS 
FTU 
GAC 
GPM 
IAG 
IMIIRA 
MDA 
mg/L 
NPSH 
NTU 
F E  
PPE 
pCI/L 
RA 
RFEDS 
RFP 
RI 
RRS 
ss 
sw 
SOP 
TBC 
TCE 
TCLP 
TDS 
TOC 
ug1L 
VOC 

Applicable or Relevant and Appropriate Requirement 
Certified Laboratory Procedure 
Carbon Use Rate 
Dichloroethene (herein 1,2 DCE) 
Detection Limit 
Department of Energy 
Data Quality Objective 
Empty Bed Contact Time 
Field Sampling Plan 
Feasibility Study 
Field Treatability Unit 
Granular Activated Carbon 
Gallons (U S ) per minutes, also gpm 
Interagency Agreement 
Interim Measures/lnterim Remedial Action 
Minimum Detectable Activity 
Milligrams per liter 
Net Positive Suction Head 
Nephelometer Turbidity Unit 
Perchloroethene (Tetrachloroethene) 
Personal Protection Equipment 
Picocuries per liter 
Remedial Action 
Rocky Flats Environmental Database 
Rocky Flats Plant 
Remedial Investigation 
Radionuclides Removal System 
Settleable Solids 
Surface Water 
Standard Operating Procedure 
To Be Considered 
Trichloroethene 
Toxicity Characteristics Leaching Procedure 
Total Dissolved Solids 
Total Organic Carbon 
Micrograms per Liter 
Volatile Organic Compounds 
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a 
EXECUTIVE SUMMARY 

This report presents a summary and analysis of results of the Phase I Field Treatability 
Study conducted in the South Walnut Creek Basin to remove Volatile Organic Compounds (VOCs) 
from surface water flows Discussion includes system performance, influent surface water 
Characterization, and areas for design modification The project started May 13, 1991 and was 
completed on schedule and essentially in accordance with the Work Plan and the IAG for this 
IM/IRA project 

The GAC System performed in accordance with the Work Plan and IS capable of meeting 
ARARs for all organic contaminants In Phase I, ARARs were exceeded eight times because of 
operating problems such as were caused by silt 

characterization of influent water shows an average of 16 ug/L of 1,2-dichloroethene 
with lesser amounts of trichloroethene, tetrachloroethene and carbon tetrachloride each present 
at the detection limit of 5 ug/L VOC contamination is less than was anticipated by the Work 
Plan Concentrations of influent radionuclides and metals are generally below requirements for 
treated water The system has treated 7 3 million gallons for an average of 15 gpm through 
April 27, 1992, compared to the design flow rate of 60 gpm 
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The Phase I system consisted of surface water collection, pre-filtration and Granular 
Activated Carbon (GAC) treatment The collection system achieved flow capture over 99% of the 
time The pre-filtration units were unable to remove fine silt which was introduced to the 
treatment system during periods of high surface water flow Backwashing of the GAC units was 
partially successful in removing these solids which hindered adsorption and caused increased 
pressure droplreduced flow through the carbon vessels The GAC units attained a contact time of 
25 minutes, but Carbon Use Rate (CUR) appears high and IS the Subject of further study to 
improve effectiveness GAC changeout using 2000 Ib units of virgin carbon was based on 
elapsed time Design anticipated six months to break through, but, since this could not be 
confirmed by timely analytical results, changeout was done after approximately four months of 
operation 

Implementation of the Phase 2 Radionuclide Removal System (RRS), including 
integration with GAC treatment, is planned for the second quarter of 1992 The RRS is expected 
to obviate the need for pre-filtration and backwashing modifications to the GAC system which 
would otherwise be desirable Other operational improvements suggested are the use of real 
time VOC measurements, or alternatively, faster turnaround and reporting of laboratory 
determinations 

a 
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1 0  INTRODUCTION 

Rocky Flats Plant began operations in 1951 Past hazardous waste management 
practices at the RFP have resulted in environmental contamination at several plant site areas 
One such area, designated as Operable Unit No 2 (OU 2) includes the 903 Pad, Mound, and East 
Trenches Areas A portion of OU 2 lies within the South Walnut Creek drainage basin Past 
waste management practices at OU 2 included solid and liquid waste disposal, reactive metals 
destruction, and waste burning 

Remedial Investigation (RI) for OU 2 began in March 1987 The investigation process 
includes soil, groundwater and surface water sampling, various types of subsurface soil 
surveys, and map preparation The RI has identified the presence of VOCs, radionuclides and 
metals contamination in OU 2 soils, ground water, and surface water While investigations to 
fully charactente OU 2 contamination continue and a final remedy is being determined, the U S 
Department of Energy (DOE) is pursuing OU 2 surface water clean-up under an Interim 
Measure/lnterim Remedial Action (IMARA) On May 8, 1991, the DOE released an IM/IRA 
Plan (DOE, 1991) to collect and treat contaminated surface water in a portion of the South 
Walnut Creek drainage at OU 2 
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Implementation of the IM/IRA will enhance DOES efforts toward containing and managing 
contaminated OU 2 surface water and will mitigate downgradient contaminant migration The 
South Walnut Creek Basin Surface Water IM/IRA Plan dated March 8, 1991 was approved for 
implementation by the U S Environmental Protection Agency (EPA) and the Colorado 
Department of Health (CDH) in May 1991 The Field Treatability Study at South Walnut Creek 
Basin is part of the IM/IRA for OU 2 This plan presents a detailed analysis of remedial 
alternatives for collection and treatment of contaminated South Walnut Creek Basin surface 
water This analysis resulted in the selection of the following preferred IM/IRA alternative 

b Collect contaminated surface water by diversion at three surface water monitoring 
stations located within the South Walnut Creek Basin (SW-59, SW-61 and SW-132) 

Remove suspended solids, radionuclides and metals from the collected surface water by 
chemical and physical treatment (precipitation, coagulation and membrane filtration) 

b Remove VOCs from the surface water by treatment with Granular Activated Carbon 
(GAC) 

Operation of the Phase I treatment system was initiated May 13, 1991 with the 
deployment of the collection system for surface water and the GAC treatment system The bag 
filters were installed as pretreatment units to the GAC vessels This report presents a 
summary and analysis of results of the Phase I Field Treatability Study This analysis considers 
performance of the system and components, characterization of metals and radionuclides, 
recommendations for design or operation changes or study, and assessment of related 
parameters such as the generation of residuals These are discussed in subsequent sections of 
this report 

This report is based on analytical data collected from the period May 13, 1991 through 
February 13, 1992, the latest date on which data is available for its preparation The report is 
due and complies with the IAG schedule As more analytical data become available, the 
preliminary results and conclusions of the Phase I Program will be revisited and presented in 
the Phase II report 

The Phase II Field Treatability Study will subsequently incorporate the Radionuclide 
Removal System (RRS), involving chemical precipitation and cross-flow micro-filtration 
upstream of the GAC treatment Phase II field implementation was completed on April 27, 1992 
and will alter markedly the influent and, thereby, operating conditions of the GAC treatment 

I 
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2 0 TREATABILITY TEST EQUIPMENT, INSTALLATION AND TEST PROCEDURES 

Detailed descriptions of the equipment and procedures in the Phase I test program are 
presented in the Work Plan (EG&G 1991d), the O&M Manual (EG&G 1991a) and the Field 
Sampling Plan (EG&G 1991c) Construction practice followed the IWI (EG&G 1991e) The 
following presents this information for convenient reference 

2 1 Collection System 

Surface water collection was performed at Stations SW  59 and SW 61 only The design 
flow rate from these stations was 4 5 gpm and 37 5 gpm, respectively, for a total of 42 gpm, in 
accordance with the lM/IRA document The collection of surface water from Station SW 132 has 
been implemented as Phase II of this project Flow totalizers were operated in the influent and 
effluent lines Figure 2 1-1 presents the Field Treatability Unit Plot Plan 

Collection was implemented using precast concrete basins provided with float-controlled 
submersible pumps as planned These delivered surface water through double-walled, insulated, 
heat-traced piping to the equalization tank Liquid height was measured to assure adequate static 
head to satisfy pump NPSH requirements The tank was provided with low, high and high-limit 
indicators Breathing losses were directed through a GAC drum to prevent the loss of VOCs to the 
ambient air 



2 - 2  
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2 2 Filtration System 

Bag filters were provided as planned to remove/reduce solids which would be pumped to 
the GAC units and to protect the units Because of blinding problems three different pore size 
bags, all in the micron range, were deployed Provision for air bleeding and draining were 
included in accordance with the Workplan The Field Treatability Unit (Phase I) Process Flow 
Diagram is presented in Figure 2 2-1 

2 3 GAC Treatment Units 

GAC units were installed and operated in accordance with the Work Plan using the 
rotating lead/polish mode and backwashing when indicated by increased pressure drop 
Changeout of the lead unit was determined by estimating breakthrough time It was expected that 
compounds released by the lead column would be absorbed by the second or polish column Time 
to breakthrough using the polish column would be sufficient to obtain confirming laboratory 
analysis so that no release would occur from the polish column and the cycle could be repeated 

Backwashing GAC columns was accomplished as planned using filtered water which was 
treated downflow by the polish column then fed upflow to the lead column To increase the 
backwashing rate, backwashing was conducted one time using "dirty" water to assess 
alternatives The water was introduced using filters only without downflow treatment by the 
polish column with consequent pressure and flow reduction The higher flow was intended to 
achieve better bed expansion and thereby, more thorough backwashing 

2 4 Sampling and Analysis 

Aqueous and solids samples were taken in accordance with the Field Sampling Plan, the 
GRAASP (EG&G 1991 a) and QAA2 3 For the water matrix, VOCs were sampled twice per week 
as influent, between GAC columns and as effluent Metals and radionuclides were sampled 
monthly as influent and effluent Turbidity was sampled periodically in accordance with plan, 
also pH and temperature field measurements were introduced in the plan as well as water 
quality and TOC parameters Water quality parameters were measured on a non-routine basis 
to establish a baseline data set TOC was introduced late in the program because there was 
suspicion that GAC performance could be affected by this parameter Other than measurement of 
field parameters, there was no real time monitoring of VOCs, metals or radionuclides 
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Solids were sampled to acquire baseline data and also to characterize residuals GAC, 
filter bags and sludges were included CLP leachate tests were performed in accordance with the 
W o k  Plan 

Applicable protocols were utilized in collecting, handling and shipping samples in 
accordance with the workplan and QAA 2 3 The only exception was the stabilization of VOC 
samples using HCI rather than "03 This was done at the recommendation of the analytical 
laboratory subcontractor to increase allowable storage time 

Samples were shipped to contract laboratories for analysis following radiation 
screening Results were reported directly to the Rocky Flats Environmental Data System 
(RFEDS) along with completed analytical case narratives and packages for data validation 

2 5 Installation 

Installation of the system was accomplished in accordance with QAA-2 3A (Construction) 
and Installation Work Instruction (IWI-2 01) This work was accepted by EG&G as meeting the 
above references and RFP standards 
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3 0  TEST RESULTS 
a 

3 1 Summary of Test Results 

Based on limited data obtained to date, the GAC system was effective in removing VOCs 
Operation of the units, using lead and polish columns, generally prevented breakthrough and 
discharge of contamination For various reasons discussed below, discharge in excess of an 
ARAR occurred eight times between May 1991 and February 1992 The GAC system is, 
however, capable of meeting ARARs for all VOCs in accordance with the IWIRAP In the period 
covered by this report, GAC unit rotation took place at approximately four month intervals 

Performance of the GAC treatment system was inhibited by the presence of fine silt in 
the influent water, particularly during periods of high water flow The silt was not amenable to 
removal by the prefilters, despite the trial of various pore size filter bags, resulting in the 
need to backwash the units approximately once a week Backwashing was only partly successful 
because insufficient backwash water velocity and headspace was available for bed expansion 
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Characterization of influent water with presently available data showed lower than 
expected contamination compared to the Work Plan The primary VOC contaminant was 
determined to be 1,2-dichloroethene at levels averaging approximately 16 ug/L Other VOCs 
were found at 5-6 ug/L each, these include tetrachloroethene, trichloroethene, and carbon 
tetrachloride Approximately five million (mm) gallons of surface water was processed through 
February 13, 1992 

The Phase I Field Treatability Study is not intended to demonstrate capability to remove 
metals or radionuclides Baseline data for both contaminants was collected at sample points 
influent to and effluent from the GAC system for use in the Phase I1 program 

Implementation of the RRS is expected to enhance removal of influent solids These 
solids, when pumped to the GAC, cause operational difficulty particularly following heavy rain 
Implementation is also likely to extend greatly the CUR and minimize generation of spent GAC 

The following sections discuss performance of the treatment system and its components, 
baseline characterization of radionuclide and metal contaminants at influent and effluent sample 
points, and provide definition of residuals 

0 

3 2 Treatment System Performance 

The basis for treatment system design in the IM/IRAP showed concern for removing 
seven VOCs, believed present, and also confirming the absence of three additional VOCs, which, if 
present, would not be easily treatable by GAC Table 3 2-1 summarizes the data for these 
compounds and confirms the presence of four compounds of concern 1,2 Dichlorothene (DCE), 
carbon tetrachloride, tetrachloroethene and trichloroethene) These are amenable to treatment 
by GAC Appendix A presents the total data presently available 

Concentrations of compounds of concern in the water pumped to the treatment units is 
summarized in Table 3 2-2 Also shown are design values from the IMARAP and detection 
limits Values of observed concentrations are approximate due to recycling of water to achieve 
priming of the influent transfer pump, the return of partially or completely treated water to 
the equalization tank during backwashing operations, or due to air stripping on discharge into 
the equalization tank Backwashing and hydraulic problems and effects are discussed below in 
Section 3 7 and 4 0 
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Table 3 2-1 

Presence of Volatile Organic Compounds 
Detected in Influent Water at Sample Point AS-l* 

Hits/ Detection Level, 
SamDles CRDL.Ua/L Presence 

1,l -Dichloroethane** 0156 5 0  Doubtful 
1,l -Dichloroethene** 015 6 5 0  Doubtful 
1,2-Dlchloroethene (Total)** 45 /56  5 0  Certain 
Chloroform** 1/56 5 0  Doubtful 
Carbon Tetrachloride** 37 /56  5 0  Certain 

5 0  Certain Tetrachloroethene** 23 /56  0 Trichloroethene** 3 5 / 5 6  5 0  Certain 

Acetone*** 
Methylene Chloride*** 
Vinyl Chloride*** 

015 6 10 0 Doubtful 
015 6 5 0  Doubtful 
015 6 10 0 Doubtful 

Based on 56 sampling events 05/29/91 to 02/13/92 

Basis for design, IWIRAP (DOE 1991) 
Of concern in IMIIRAP because poorly treated by GAC if present but not part of design 
basis 

* *  
* * *  

U = Analyzed but not detected 
J 

B = Analyte detected in the blank 
Hit = Exmedance of CRDL. 

= Reported value is less than Contract Required Detection Limit (CRDL) but greater than 
Instrument Detection Limit (IDL) 
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Table 3 2-2 

Concentration of 
Volatile Organic Compounds at Sample Point AS1*, ug/L 

Design Average Maximum 
322mQQw Value" lLaluuu yaiufuw 
1,2-DichIoroethene 142  1 6  4 3  
Carbon Tetrachloride 219  6 8 
Tetrachloroethane 279  5 2 0  
Trichloroethene 153  6 11 

* *  
. * *  

Based on approximately 56 sampling events, 05/29/91 to 12/05/91 
From IM/IRA (DOE 1991) 
Based on Flow Weighted Maximum Values, Appendix F, IM/IRAP 

ARAR" 
1U (TBC) 
5u 
1u 
5U (TBC) 

Water was pumped to the GAC columns at approximately 42 gpm These were operated in 
the lead/polish mode in accordance with the Work Plan Residence time was maintained at about 
25 minutes Empty Bed Contact Time (EBCT) at this flow rate (69 cubic feet of GAC in each 
vessel) Changeout of lead vessels was accomplished by time interval because analytical results 
could not be obtained quickly enough Changeouts occurred as follows 

pate 

September 15, 1991 
January 16, 1992 
April 27, 1992 

Days of Millions of Gallons 
ODeratlon Treated 

119  
122  
110 

2 8  
2 0  
2 6  

In the first operating sequence (May 13, 1991 to September 15, 1991), inspection of 
the data in Appendix A shows that breakthrough of DCE occurred at AS2 on 8/6/91 (see 
Table 3 2-3) Concentrations of this compound, the most difficult to treat, and the first to 
break through, varied between 8 ug/L and 15 ug/L from 8/6/91 to 9/12/91 when lead vessel 
changeout occurred Effluent concentrations at AS3 showed three possible exceedances during 
this period as shown in Table 3 2-3 It appears that the analytical results reported for August 
6 has switched influent and effluent values 
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pate 
81  1 
81  6 
818 
811 3 
812 1 
a122 

Table 3 2-3 

Concentration of DCE in August, ug/L 

AS1 
lnfluent 
24 00 
15 00  
30  00  
36  00 
40 00 
19  00 

AS2 
lnterstaae 

5 oou 
15 00 
13 00 
18  00 

9 00 
9 00 

AS3 
Effluent 
6 00 
3 OOJ  
3 OOJ  
5 0  
4 OJ 
3 OJ 

The presence of DCE at AS2 during this timeframe suggests premature breakthrough since 
2000 Ibs of carbon should theoretically be capable of sorbing 0 6 pounds of DCE based on 
vendor isotherm data of 0 3 mglgm at these concentration levels 

Concentrations of DCE at AS3 are not consistent They show three isolated ARAR exceedances 
suggesting possible channeling, alone or in connection with bed maldistribution due to improper 
backwash ing 

In the second operational sequence (September 16, 1991 to January 16, 1992), DCE 
breakthrough at AS3 occurred on 11/7/91 and continued until changeout on 1/16/92 (See 
table 3 2-4) DCE values during this period range from 5 OU ug/L to 39 0 ug/L at AS2 
During this same period of 17 weeks, four isolated exceedances occurred at AS3 This does not 
suggest breakthrough at AS3 but rather reoccurrence of the August scenario Possible 
explanations are the same, channeling, GAC backwashing which caused carbon maldistribution 
or faulty sampling and analysis 

It is expected that implementation of the RRS  will markedly improve operation of GAC by 
removing solids upstream of these units This will avoid GAC maldistribution by eliminating 
backwashing and also prevent entry of silts to the units 
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11  /07 /91  
11 /12 /91  
11 /14 /91  
11 /19 /91  
1 112719 1 
12 /03 /91  
12 /05 /91  
1211 0191 
1211 2 /91  
1211 7 /91  
1211 9/91 
1212619 1 
1212719 1 
12 /31  I 9 1  
0 1 /02 /92  
01  107192 
01 109192 

Table 3 2-4 

Concentration of DCE, ug/L 
November 7, 1991 to January 9, 1992 

AS1 AS2 AS3 
lnfluent lnterstaae Effluent 

16 00 
32 00 

7 00 
22 00 

7 00 
18 00 
2200 JA 
2200 JA 
2300 V 
2800 V 
25 00 JA 
2800 JA 

2500 JA 
2500 V 
1400 V 

11 00 
12 00 
39 00 

5 0 0  U 

9 00 
17 00 
1000 JA 
1200 JA 
1300 V 
1600 V 
1500 JA 
1500 JA 
1600 JA 
1500 JA 
2300 V 

900 JA 

11 00 
500 U 
8 00 
500  U 

300 J 
9 00 
2 00 JA 
2 00 JA 
3 00 JA 
500 UV 
400 JA 
4 00 JA 

1600 JA 
400 JA 
4 00 JA 
4 00 JA 

QUALIFIER CODES 
U = Analyzed but not detected B = Analyte is found in the associated blank as well as the sample 
E = Concentration exceeds calibration range of instrument 
J = Reported value is less than CRDL, but greater than IDL 
D = Identification of an analysis at a secondary dilution factor 
GENERALCODES 

VALIDATION CODES 
V = Valid A = Acceptable R = Rejected 
J = Associated numerical value is an estimated value 

= missing 
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0 

3 3 Radionuclides Characterization 

Sampling events were conducted to characterize radionuclides A summary of characteristic 
influent values are shown in Table 3 3-1 where comparison is made with design values 
presented in the IWIRAP and also detection limits It IS evident that very low levels of 
radionuclides are present 

A summary of the effluent values presented in Appendix B are shown in Table 3 3-2 
Comparison with ARARs, based on available data, suggests minimal treatment may be necessary 
to remove radionuclides to attain ARARs It also appears that radionuclide concentrations in 
influent to and effluent from the GAC units are indistinguishable from each other 

3 4 Metals Characterization 

Sampling events were conducted to characterize metals Influent values are shown in Table 
3 4-1 where comparison is made with those presented in the IM/IRAP Ranges and averages are 
also shown along with detection limits The small data population suggests the presence of very 
low levels of both total and dissolved metals Table 3 4-2 presents a summary of the metals 
data for GAC effluent by average and maximum value and permits comparison with ARARs The 
low levels of metals suggest that minimal metals removal will be required Some removal of 
metals may be taking place in the GAC system, however, that function will be taken over by the 
RRS during Phase II Appendix C presents the data for metals 

0 

Strontium is not amenable to treatment by the RRS or GAC System and appears to be above 
the IWIRAP treatment goal Appendix C presents the available data for metals 



SUMMARY AND ANALYSIS OF RESULTS Document 21 100-TR-OU02 03-1 
FIELD TREATABILITY STUDY Section 3 0 Rev1 
GMULARACTIVATEDCARBON Page 3-8 8 of 19 
TREATMENT SYSTEM, OU 2 

Table 3 3-1 

Baseline Data for Influent 
Dissolved and Total Radionuclides' 

(Values in pCI/L) 

South Walnut Creek Basin IWIRA 

Detection 
Design Value, Highest bmit 
Inf luent - C)bservatlon w tt  Dlssalved 

Gross Alpha 20 11 2 49 f 1 56 3617 f 1830 2 00 

0 GrossBeta 39 9 3 37 f 1 52 5 797 f 1 750 4 00 

Total Uranium 9 96 416 k 268  6 630 f 1 00 0 60 

m 
Gross Alpha 730 4112 f 1 8 2  4112 f 1 8 2  2 00 

Gross Beta 545 5 146 & 2 02 5146 f: 202  4 00 

Plutonium 3 28 001 f 001 00246 f 0010 0 05 

Americium 0 53 001 k 001 0 0281 k 0 019 0 05 

Total Uranium 11 69 204 ?I: 110 204 f 110 0 60 

' Based on sampling events of 05/29/91, 06/13/91, 09/17/91 and 03/10/92, as 
presented in Appendix B Observations are shown as non edited in accordance with EPA 
protocol (EPA 1980) 

*' As presented in the IM/IRAP (DOE 1991) 
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Dissolved 

Gross Alpha 

Gross Beta 

Total Uranium 

IQtal 

Gross Alpha 

Gross Beta 

Plutonium 

Americium 

Total Uranium 

Table 3 3-2 

Baseline Data for Effluent 
Dissolved and Total Radionuclides* 

(Values in pCdL) 

South Walnut Creek Basin IMARA 

ARAR" lkeaudw 

11 00 2 5 f 1 4 0  

19 00 4 58 f 1 57 

10 00 4 39 f 1 27 

11 00 2 486 f 1 35 

19 00 4 367 f 1 95 

0 05 001 f 0005 

0 05 0 0 1  f 001 

10 00 113 k 076 

Highest 
(3bservatlon 

3901 f 2310 

5168 f 1570 

5910 f 178 

2486 f 135 

4367 f 1 95 

00177 f 00091 

00171 f 00127 

113 f 076  

Based on sampling events of 05/29/91, 06/13/91, 09/17/91 and 03/10/92, as 
presented in Appendix B Obsetvations are shown as non edited in accordance with EPA 
protocol (EPA 1980) 

** As presented in the IM/IRAP (DOE 1991) 
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Limlt 

Dlssalved*' 
Beryllium 
Manganese 
Strontium 
Tin 

Total"' 
Aluminum 
Antimony 
Banum 
Beryllium 
Cadmium 
Chromium, Tot 
Cobalt 
Copper 
Iron, Total 
Lead 
Ldhium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Strontium 
Vanadium 
Zinc 

Table 3 4-1 

Baseline Data for Influent 
Dissolved and Total Metals, mg/L 

Detection 

0 0053 
0 5790 
0 8396 
0 9036 

25 1214 
0 0655 
1 853 
0 0519 
0 0132 
0 1918 
0 1232 
0 2664 

183 9643 
0 1954 
0 410 
3 3068 
0 0022 
0 1574 
0 2239 
0 0070 
0 860 
0 5019 
1 3475 

DL 
0 124 
0 416 
DL 

0 430 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
0 516 
DL 
DL 
0 076 
DL 
DL 
DL 
DL 
0 495 
DL 
0 200 

DL 0 005 
0 221 0 015 
0 424 0 200 
DL 0 200 

0 911 
0 07 
DL 
DL 
DL 
0 015 
DL 
DL 
1 070 
DL 
DL 
0 222 
DL 
DL 
DL 
DL 
0 537 
DL 
0 261 

'* 
*** 

As presented in the IM/IRAP (DOE 1991) 
Based on sampling event of 07/31/91 and 2/11/92 
Based on sampling events of 05/29, 06/13, 9/17, 11/12/ and 12/12/91, 1/14 and 2/11/92 

0 200 
0 06 
0 200 
0 005 
0 005 
0 010 
0 050 
0 025 
0 100 
0 003 
0 100 
0 015 
0 00 
0 200 
0 040 
0 005 
0 200 
0 05 
0 020 

DL = Below detection limd 
U = Analyzed but not detected 
N = Spiked sample recovery outside of control limits 

W = Post-digestion spike was out of control limits 

= Reported value is less than Contract Laboratory Detection 
Limd (CRDL), but greater than Instrument Detection Limd (IDL) 

a B  
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Dissolved" 
Beryllium 
Manganese 
Strontium 
Tin 

Total*'* 
Aluminum 
Antimony 
Banum 
Beryllium 
Cadmium 
Chromium, Tot 
Cobalt 
Copper 
Iron, Total 
Lead 
Ldhium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Strontium 
Vanadium 
Zinc 

Table 3 4-2 

Baseline Data for Effluent 
Dissolved and Total Metals, mg/L 

ARAR' - Aywmuak 

0 1  DL DL 
0 050 0 024 0 016 
0 396**** 0 436 0 433 
0 1  DL DL 

0 2 u  
0 06 
1 0 0  
0 10 
0 01 
0 05 
0 050 
0 20 
1 0  
0 05 
2 5  
1 0  
0 002 
0 10 
0 2  
0 01 
0 382**** 
0 1  
2 0  

0 482 
0 736 
DL 
DL 
DL 
0 018 
DL 
DL 
DL 
0 033 
DL 
0 051 
DL 
DL 
DL 
DL 
0 541 
DL 
0 171 

DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
0 500 
DL 
0 104 

** 
*** 

As presented in the IM/IRAP (DOE 1991) 
Based on sampling event of 07/31/91 and 2/11/92 
Based on sampling events of 05/29, 06/13, 9/17, 11/12/ and 12/12/91, 1/14 and 2/11/92 

No ARAR or TBC exists This concentration IS an IM/IRA treatment goal ***I 

DL = Below detection limit 
U = Analyzed but not detected 
N = Spiked sample recovery ourside of control limits 
B = Reported value is less than Contract Laboratory Detection 

W = Post-digestion spike was out of control limits 
Limd (CRDL), but greater than Instrument Detection Limd (IDL) 



SUMMARY AND ANALYSIS OF RESULTS Document 21 100-TR-OU02 03-1 
0 

FIELD TREATABILITY STUDY Section 3 0 Rev1 

TREATMENT SYSTEM, OU 2 
GRANULAR ACTIVATED CARBON Page 3-12 12 of 19 

3 5 Water Quality Parameters 

Sampling of water quality parameters was initiated late in the program and included 
carbonate, sulfate, TSS, TDS, and conductivity Non-routine measurement of water quality 
values was initiated only to establish background values for possible future reference Field 
parameters were measured for the same reason As discussed in Section 3 2, the possible 
impact of these water quality parameters was considered in evaluating GAC performance 
Nothing of significance was noted from the limited data Field data include pH measurements 
which are in a range 7 2 to 8 0 Temperature varied between 40 to 50 degree Fahrenheit and 
was affected by a number of factors including heat tracing, solar heating, and pump recycle 
There is no figure of merit at this time relating to system performance 

An additional measurement, that of total organic carbon (TOC) was introduced late in the 
Phase I program At that juncture, there was indication of high carbon use rate and evidence of 
algae in the stream bed suggesting the possible presence of dissolved or filterable organic 
carbon The initial TOC measurement showed 40 mg/L in the influent with no removals being 
affected in the GAC treatment Because the GAC units had been in service for nearly 90 days, it 
was considered that TOC was being adsorbed by the GAC, thus inhibiting sites for sorption of 
VOCs and also that the "aged GAC beds had become fully loaded with TOCs Measurements were 
continued with fresh GAC upon changeout Preliminary indications are, based on limited data, 
that TOC levels approximate 4 mg/L as filtered effluent from the RRS (0 1 micron filter) 
which is influent to the GAC units, and that TOC removals across both GAC units approximate 
50% The situation is being studied further 
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3 6 Filtration and Backwashing 

The GAC units are intended for use with pre-filters which prohibit entry of solids The 
standard design of GAC units does not readily accommodate backwashing where prefiltenng is not 
effectnre While filtration and backwashing have both presented operational problems, 
improvements are being studied When the RRS is installed, filtration of suspended solids will 
be shifted to that system Also, the need for backwashing will be greatly reduced or eliminated 
because solids will be removed by the RRS 

Three filters in parallel configuration remove suspended solids upstream of the GAC and 
have been provided with nominal 5- and 10- micron pore size filter bags The 5-micron bags 
were used early in the program, but were found to plug easily The use of 10-micron bags 
proved to be more satisfactory but still required frequent changeout during precipitation 
events During these events, a filter bag may plug in a few minutes Between startup in May 
1991 and April 1992, 590 10-micron bags and (12 each, 5-micron) bags were used An 
evaluation of the bag filters using turbidity measurements showed reductions from the 24 NTU 
range to the 6 NTU range using 1 micron filter bags, for the 5-micron bag reductions were of 
the order of 23 to 18 NTUs using a calibrated Hack 2100P Portable Turbidometer For the 10- 
micron bags, turbidity was reduced from 23 0 to 21 0 NTU 

The 5- and 10-micron bags are nominally rated Filter bag construction has been 
identified as a concern Some conventional needle punched seams may have holes in the order of 
100 to 1000 microns depending upon the diameter of the needle Preliminary evaluation of 
alternative products using particle counting techniques have identified performances over 90%, 
in the 1-2 micron particle size range 

The use of bag filters was not effective in eliminating the need for GAC backwashing The 
lead carbon vessels were backwashed on the average of ten times over approximately 120 days 
in service as lead vessels Backwashing rates were provided by the process pump which 
produced only about 45 gpm using a "clean water" flow sequence This flow sequence first 
provided filtration, then downflow treatment and filtering through the polishing unit, then 
upflow backwashing to the lead vessel This resulted in approximately 3 gpwsquare foot 
backwash rate with an accompanying low or non-existent bed expansion 
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After a discussion with the equipment supplier, enhanced backwashing was attempted 
using non-filtered water on February 21, 1992 The reduced pressure drop from avoiding the 
polish vessel moved the pump operating line higher on the curve, and the result was a maximum 
flow of 72 gpm The benefit of this is presently being evaluated Also, it was determined that the 
GAC vessels lack internal distributors to assure even flow distribution including backwashing 
and also that the internal freeboard available for bed expansion is uncertain The highest 
obtainable backwash rate did not dislodge carbon particles, as observed through the sight glass, 
however, additional benefit was realized 

3 7 Flow and Capture 

Flow from the collection sumps varied with precipitation events Flow ranged from 
32,000 to 446,000 gallons per week Weekly and cumulative flows are presented in Figure 
3 7-1 for the reporting period (week ending) May 19, 1991 through April 27, 1992 a 

The collection system operated up to design capacity of 42 gpm Flow in excess of this 
was allowed to overflow the weirs The overflow condition occurred at SW-61 for 44 hours 
during the May through April period as reported in the O&M Contractor's Weekly Operations 
Summary Reports (Appendix E) 

3 8 Data Validation and Data Tracking 

Validation of all analytical data was initiated by the Environmental Management 
contractor upon both release by the analytical laboratory of the data package and the electronics 
data deliverables by the Rocky Flats Environmental Data System (RFEDS) Status of validation 
is indicated in the appendices in which the data are presented 

Validation protocols were followed in accordance with references cited in Section 6 EPA 
methods were used for organic and inorganic compounds (EPA 1992 a,b) An EG&G protocol was 
used for water quality parameters (EG&G 19919 and an EG&G protocol which is under 
development was used for radionuclide data validation 

Data tracking is also being implemented both by RFEDS and the data validation contractor 
to locate and incorporate missing data from the RFEDS release of May 26, 1992, upon which 
this report is based The tracking system itself is the subject of continued upgrading 0 
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Table 3 7-1 
Weekly and Cumulative Surface Water Collection 

Period - 
0511 919 1 
05 /26  
06 /02  
06 /09  
0611 6 
06 /23  
0 6 / 3 0  
07 /08  
0711 5 
07 /22  
0 712 9 
08 /05  
0811 2 
0811 9 
0 8 / 2 7  
0 9 / 0 3  
0911 0 
0911 7 
09 /24  
1 0 / 0 1  
10108 
1 0 / 1 5  
10122 
10129 
1 1 / 0 5  
1 1 / 1 2  
1 1 / 1 9  
1 1 / 2 6  
1 2 / 0 3  
1211 0 
1211 7 
1 2 / 2 4  
1213 1 

Weekly, - 
235 
267 
198 
277 
172 
148 
110 
116 

96 
116 
193 
132 
230 
153 
129 

68 
69 
86 
61 
81 
83 
43 
44 
88 

111 
131 
236 
338 
238 
144 

92 
64 
61 

Cumulative, - 
0 235 
0 499 
0 696 
0 973 
1 1 4 5  
1 293 
1 403 
1 5 1 8  
1 709 
1 825 
2 018 
2 151 
2 380 
2 534 
2 567 
2 635 
2 704 
2 790 
2 850 
2 931 
3 015 
3 058 
3 102 
3 191 
3 302 
3 433 
3 669 
4 007 
4 246 
4 389 
4 481 
4 544 
4 605 
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Table 3 7-1 (continued) 
Weekly and Cumulative Surface Water Collection 

Period 
!ludmma 
0 1 / 0 7 / 9 2  
0 1 / 1 4  
0 1 / 2 1  
0 1 / 2 8  
0 2 / 0 4  
0211 1 
0211 8 
0 2 / 2 5  
0 3 / 0 3  
0311 0 
0311 7 
03 /24  
0 3 / 3  1 
0 4 / 0 7  
0411 4 
0 4 / 2 1  
0 4 / 2 7  

Weekly, Cumulative, - - 
48 
47 
70 
54 
52 
45 
32 
33 
32 

345  
466 
3 9 7  
379 
220 
155 
192  
115 

4 654 
4 721 
4 790 
4 844 
4 896 
4 941 
4 973 
5 007 
5 039 
5 384 
5 849 
6 247 
6 626 
6 846 
7 001 
7 193 
7 308 

Notes 
Changeout of lead GACs occurred 09/15/1991 and 01/16/1992, RADS Removal System 
startup occurred 4/27/92 
Operations ran 12 hour days from 08/18 to 08/29/1991, otherwise 24 hours 
Baseline flows were not collected during the 12 hour shifts 



SUMMARY AND ANALYSIS OF RESULTS Document 21 100-TR-OU02 03-1 

0 
FIELD TREATABILITY STUDY Section 3 0 Rev1 
GRANULAR ACTIVATED CARBON Page 3-17 17 of 19 
TREATMENT SYSTEM, OU 2 

3 9 Residuals 

Residuals consist mainly of used filter bags, spent carbon (in-vessel) and used PPE 
Expected decreases in CUR because of better utilization and the shift of solids removal to the RRS 
from the bag filters upon implementation of Phase II are expected to reduce the generation of 
residuals substantially Generation of "spent" GAC has occurred at an unexpected rate, 
specifically four "spent" containers of GAC have been generated through April 1992 
Characterization of GAC is being performed 

There were 590 filter bags utilized from May 1991 to April 27, 1992 Solids currently 
collected in the bags will be incorporated in sludges generated by the RRS during Phase II 
Subsequent volumes of residuals are expected to be substantially less because no filter bags is 
involved The filter bags are being characterized 

As of April 27, 1992 approximately 227 changes of Personnel Protection Equipment 
(PPE) have been used in operating the GAC system It IS expected that per capita use of PPE will 
continue at the same rate 

0 

The generation of laboratory waste has been incidental to that of the other residuals GAC 
from the equalization tank vent line has not been evaluated 

3 10 Mechanical and Electrical Sub-systems 

Several mechanical and electrical sub-systems are identified for the purposes of this 
discussion These are associated with surface water collection and discharge, water storage and 
equalization, filtration and GAC treatment 

The surface water collection and discharge subsystem consists of sumps, sump pumps, 
transfer piping and associated instrumentation This system performed well but some problems 
were experienced In times of heavy precipitation, sump cleanout was required to remove rocks, 
brush, leaves, and gravel At SW-59, the motor rotated and pinned the float valve requiring 
minor readjustment 

The operating subcontractor reported the presence of a discolored seep below SW-61 If 
confirmed, this flow could be captured by relocating SW-61 downstream 
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Influent and effluent transfer piping performed satisfactorily It is noted that, should 
flooding occur, buoyant forces would be exerted on the piping which may not have sufficient 
anchoring to prevent flotation and damage The pumps functioned well after adjustments were 
made in mechanical low level shut off sensors Electrical signals, communicated to the control 
panel presently only show when sump pumps are being operated, they do not show which sump 
individually is being pumped which would provide greater ease of operation 

Water storage and equalization subsystem consists of the storage tank and transfer pump 
Because of return flows to the storage tank, solids have been accumulating in the bottom of this 
vessel Cleanout of this vessel should not be routinely necessary in Phase II 

The Net Positive Suction Head (NPSH) required by the transfer pump, partly because of 
its elevation in the trailer, necessitated that a high level of liquid be maintained in the storage 
tank to avoid cavitation 

Water hammer was another problem discovered during early operations A solution was 
developed to recycle to the storage tank, then gradually introduce flow to the GAC units while 
reducing recycle 

0 

Minor problems were encountered with the high and high-limit tank liquid level sensing 
units Satisfactory remedies were developed in the field Also, during rainfall events, water 
collected in the annular space of the tank This was perceived visually and pumped out 

The third sub-system provides filtration and GAC adsorption Associated mechanical or 
hydraulic problems were found to include filter bag weakness leading to rupture, GAC liquid 
mal-distribution and canister blinding Filter bags are subject to rupture when differential 
pressure, caused by sediment loading or plugging, approaches 25 psi During periods of heavy 
solids loading, bag failure occurred in as little as ten minutes 

The GAC units are not provided with internal flow distribution across the carbon bed 
surface and was as confirmed by the manufacturer The design may affect CUR because of poor 
contacting during the adsorption cycle and also contribute to limited effectiveness of 
backwash ing 

The GAC treatment unit canisters were expected to facilitate sampling The canisters 
become blinded with solids but are not amenable to backwashing Alternatively, the GAC 
treatment units were sampled internally by direct means, according to an interim SOP, using a 
spoon sampling device 
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Blinding of the GAC units and canisters appeared to result from solids loading only There 
were no evidence of accumulation of biological growth over the reporting period There were 
other minor mechanical problems including GAC vessel overpressure from an improperly 
adjusted safety valve leading to burst disc rupture and block valve leakage and repair 

There were other minor mechanical problems including GAC vessel overpressure from an 
improperly adjusted safety valve leading to burst disc rupture and block valve leakage and 
repair 

3 11 Documentation 

Record documentation is provided in project logbooks, as listed in Appendix E, and in the 
analytical data packages which are maintained in the RFEDS system a 
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4 0 SURFACE WATER CHARACTERIZATION 
e 

The concentration of influent water which was pumped to the treatment units was taken at 
point AS-1 as shown in Figure 2 2-1 Because of the return flows to the equalization tank, the 
values differ from what would be measured by compositing flow-weighted averages taken from 
CS-59 and CS-61 during the Phase I field program 

Table 4 0-1 presents surface water characterization data by source for the period 
January 1990 to November 1991 for compounds of concern which were identified in the 
IWIRAP at locations SW-59, SW-61 and SW-131 The Table permits comparison of surface 
water contaminant concentrations with each other and with ARARs These data show that 

SW 59 is more heavily contaminated, compared to SW 61 , for VOCs and radionuclides 
VOCs (1,2-DCE1 CC14, PCE and TCE), metals (AI, Fe and Sr) and radionuclides (Pu and Am) are 
above ARARs 

SW 61 contains levels of Pu and of Fe and Sr above ARARs and the Pu levels are 
significantly higher than the Pu levels at SW 59 

SW 132 for which data IS sparse (three sampling events) shows Fe slightly above 
ARARs All other data points are below ARARs 

a 
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Comparison of the values in the Table with those measured at AS1 and those which were 
anticipated by the IM/IRAP (Table 3 2-1, 3 3-1 and 3 4-1) shows that very conservative 
design values were chosen based on highest observed values of contaminants As referenced in 
Appendix F of the IM/IRAP, flow weighted maximums were used 

Further analysis suggests that influent contaminant levels as measured at AS1 are 
reasonably representative of current conditions As discussed in Section 3 7 ,  water was 
recycled to the equalization vessel for a period of time to avoid water hammer (from initiating 
operations May 13, 1991 until the practice was discontinued on July 13, 1991) This practice 
had the effect of undermining completely the utility of characterization data obtained at AS1 
during the period Subsequently, the only return flows occurred during backwash of the GAC 
units These return flows minimally affect the characterization Assuming for simplicity of 
calculation that backwashing was done weekly for one hour at 40 gpm for the period July 13 to 
December 5, 1991, then approximately 50,000 gallons would have been returned to the 
equalization tank over the twenty weeks, compared to the 3 5 million gallons that were treated 
during this period 

This calculation does not permit accounting for disparity in Pu concentrations between 
those reported in Table 4 0-1 and those measured at AS-1 (Table 3 3-1) Further evaluation 
is planned in Phase I I  including consideration of real time monitoring of radionuclides in the 
influent to the treatment system 
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TABLE 40-1 

CONCENTRATIONS OF COMPOUNDS OF CONCERNS COMPARED TO ARARS 
SW 59, SW 61, AND SW 132 - (PCW 

sw59 
Am 0 0800+1-0 02 
Pu 0 3830+/-0 09 

sw61 - 
sw59 AVERAGE 
AI 2 6  
Fe 2 2  
Sr 0 7  

sw61 
Fe 2 0  
Sr 0 4  

slU.32 
Fe 1 1  

VOI ATll F 0°C COMPOUNDS NOCSJ (ug/L) 

sw59 AVERAGE 
1,P-DCE 67 
E 1 4  146 
PCE 78 
TCE 87 

sw61 
1,2-DCE 17 
CCI4 6 
TC E 7 

NOTE Data collected January 1990 to November 1991 

Pu 0 6281+/-0 1861 

ARAR SAMPLES/DETECTS 
0 05 818 
0 05 1011 0 

0 05 1311 3 

ARAR SAMPLES/DETECTS 
0 2u 1411 0 
1 0  1411 2 
0 382 1411 4 

1 0  
0 382 TBC 

1411 2 
1411 2 

1 0  313 

ARAR SAMPLESlDETECTS 
1 U (TBC) 1711 5 
5u  18/18 
1u 1811 8 
5U (TBC) 1811 8 

1 U (TBC) 
5u 
5U (TBC) 

Average data above ARAR 

15/11 
1511 0 
1518 

(1) 
(2) 

ARARs are those incurred in the IM/IRAP (DOE 1991) 
No ARAR or TBC exists This concentration IS an IM/IRAP treatment goal 
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5 0 CONCLUSIONS 
0 

GAC treatment removes VOCs of concern to levels below ARARs CUR of the GAC units is 
high but inconsistent, based on limited data, and further study is needed TOC characterization 
has been initiated, and further identification of the influent may be necessary to determine 
additional treatment needs GAC treatment does not appear to affect effluent radionuclide and 
metal concentrations 

The surface water collection system operated with high reliability and little downtime 
Redesign IS suggested to lessen the problem of upset by inflow of rocks and debris during 
precipitation events 

The presence of fine siltation particles in the GAC vessels inhibited performance by 
blocking adsorption sites Backwashing was unable to achieve adequate bed expansm to remove 
these solids 

The bag filter system if retained would therefore need improvement both from 
identifying better bag materials (micron rated) and perhaps design revision to provide a 
sequence of progressively smaller pore size filters This need is obviated by the forthcoming 
installation of the RRS upstream of the GAC units 
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Contamination of South Walnut Creek surface waters is less than anticipated Data 
acquired to date suggests the presence of 1,2-DCE at about 16 ug/L, average, as well as TCE, 
tetrachloroethene and carbon tetrachloride, each at about 5-6 ug/L, average, near the detection 
limit Radionuclides are below possible ARARs as are most metals 

Use of real time analysis for VOC determinations would be beneficial As an alternative, 
improved turnaround time and data transmittal, working with the RFEDS system, would 
improve system operability and reliability 
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or 
Appendix E 

Field Data Documentation 

The following records are being kept by the O&M subcontractor, safeguarded, to document 
the conduct of the Phase 1 program 

Shift Log (Daily Activity Record 
Loose Leaf Data Book , containing 
Waste Log (authorization to ship samples) 
Backwash Log 
- Service Data (40 kw generator) 
- pH readings and calibrations 
Diesel Generator O&M Record (250 kw unit) 
Sample Log (Bound, 5" x 7" format) 
Operations Log (Bound, 5" x 7" format) 
Air Sampling Log (Bound, 5" x 7" format) 
Chain of Custody Copies 
Influent and Effluent Flow Data 
Turbidity readings and Calibrations 
HNU Calibration Instructions 
pH Meter Calibration Instructions 
Turbidity Meter Calibration Instructions 
Weekly Summary Operations Reports 



INTEROFHCE CORRESPONDENCE 

DATE March 6, 1992 1 

TO P L Fuller, Remediation Programs Division, Bldg T1306, X5744 

FROM R 8. Hoffman, Classification Office, T893B, X4598f i  I<$,+ 

SUBJECT. CLASSIFICATION EXEMPTION WAIVER FOR REMEDIATION PROGRAMS DIVISION 
(RPD) DOCUMENTS 

Your request for exemption from classiification/UCNI review of Remediation 
Programs Division (RPD) documents as proposed in your letter of March 5, 1992 
has been considered 

Based upon a substantial historical perspective, we have concluded that the 
reporting activities in which your Division of the Environmental Management 
Department is involved are unclassified and UCNI-free in nature and content. 

All reporting activities for those Operable Units (OUs) one thru sixteen, exceot, 
- ---Operable Unit 15--  Inside Building Closures, can be-considered as exempt from 

further classification/UCNI review by the Classification Office This waiver 
includes internal, as well as, external letters, work plans, reports, interim 
measures, RCRA facilities investigations, interim remedial actions, site 
characterization studies, human health risk assessments, environmental 
evaluations and assessments, comparative analyses, and other environmental and 
administrative documentation, as outlined in your letter. At this time sufficient 
knowledge of the type o f  information which OU 15 will comprise has not been 
established and until this can be acertained, classification review will be 
necessary 

,vt 

In general, should RPD documents begin to differ in scope and context from past 
practice, it will become mandatory that you contact this office to ensure that 
this classification review waiver be justified and correct. 

hould ytW require any further infomation or have any questimr rregardmg this 5 atter, p h k e  feel free lio e'ontaCE me or Karl 0all;wnrsra ('X3792) a t  any trim. 
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