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By: PKJ Checked By: Approved by:
Date: 07/24/04 Date: Date:

OBJECTIVE:

Sizing of equalization tank

CALCULATIONS:

Assume a minimum run time for treatment plant = 40 minutes

Average flow rate through treatment = 250 gpm

Size of equalization tank

Volumeeq = 10000
   
Size of equalization tank = 10,000 gallons

BASED ON: DRAWING NUMBER:

IAAAP  

Sizing of equalization tankSUBJECT:

JOB NUMBER:CLIENT:



By: PKJ Checked By: Approved by:
Date: 07/24/04 Date: Date:

OBJECTIVE:

WWTP Carbon Column Calculations

CALCULATIONS:

SOLUTION:

(a) Adsorber Volume

v = (United States Army Corps of Engineers)
(Adsorption Design Guide, 2001)

v = volume of adsorber,ft3

Flowrate 250 gpm

Carbon Consumption Rate = 0.1 lbs of carbon per 1,000 gallons of RDX contaminated water

CUR = carbon usage rate, lbs/day 36 lbs/day

COP = carbon changeout period, days 210 days

[The carbon usage rate and the carbon changeout period is based on the Calgon Carbon
information for the influent concentration given below] 

RDX = 5 ug/L

P = bulk density of carbon, lb/ft3 = 29.965 lb/ft3 (F-300 spec)

SF = Safety factor 1.2 Assume

v = 302.8 ft3

(b) Bed Depth

Diameter of vessel= 8  ft

Bed depth = L = V
A

L= 6.0 ft (approximately)

(c) Contact Time

EBCT = V = LA
Q Q

V = bulk volume of GAC in contactor (ft 3)
Q = volumetric flow rate,  gpm 250
Q = volumetric flow rate,  ft3/min 33.42

EBCT = 9 minutes

CLIENT: IAAAP

BASED ON:

SUBJECT:

 

WWTP Carbon Column Calculations

JOB NUMBER:

DRAWING NUMBER:

P
(CUR x COP) SF



By: PKJ Checked By: Approved by:
Date: 07/24/04 Date: Date:

CLIENT: IAAAP

BASED ON:

SUBJECT:

 

WWTP Carbon Column Calculations

JOB NUMBER:

DRAWING NUMBER:

(d) Surface Loading Rate

Flow rate = 250.00 gpm

Diameter of carbon vessel = 8 ft

Surface Loading Rate= 4.98 gpm/ft2

(e) Carbon Quantity

Volume of Carbon = 302.8 ft3

Density of Carbon = 29.965 lb/ft3

wt of carbon = 9,072 lbs of carbon

Use one vessel with approximately 10,000 lbs of carbon in one vessel
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 Comment 
Identification Comment Response to Comment 

1. General The Work Plan does not include information regarding the proposed analytical 
laboratory and associated quality assurance/quality control (QA/QC) procedures, 
including collection of QA/QC samples (i.e., field replicates, field blanks, 
laboratory split samples, among others), and data validation.  Implementation of 
QA/QC procedures are necessary to ensure that the data collection and 
evaluation process is effective and that data are useable.  The Work Plan also 
does not contain references to any Standard Operating Procedures or examples 
of any field forms or checklists that will be used during Operation and 
Maintenance (O&M) activities.  Please revise the Work Plan to include this 
information. 

The proposed analytical laboratory (Laucks) is 
the same as that specified in the 2002 
Installation-Wide SAP/QAPP which is 
referenced in the document.  QA/QC 
procedures are the same as those in the 
referenced 2002 Installation-Wide SAP/QAPP.  
 
An O&M manual will be developed for the 
systems constructed and implemented for this 
project during system startup.  The O&M 
manual will be submitted as an addendum to 
this work plan. The O&M manual will be used 
primarily by field staff as a guide to 
performing routine operations checks and 
maintaining the effective operation of the 
systems.  Pertinent SOPs and field forms will 
also be contained in the O&M manual. 

2. General The Work Plan does not include a schedule for proposed activities.  Please revise 
the Work Plan to include a schedule for installation of the treatment systems, 
including sampling events. 

A schedule will be provided in the revised 
work plan. 

3. General The Work Plan does not provide sufficient detail regarding the design 
specifications for the treatment systems.  It is assumed that a detailed Work Plan, 
including design specifications for each individual treatment system planned, 
will be prepared and submitted for regulatory review prior to installation of the 
treatment systems. 

Additional design details were not included in 
the work plan as the Brush Creek Point Source 
activities are considered interim or temporary 
measures.  The system will be in place for 2 
years to evaluate the effect of RDX point 
source control on Brush Creek surface water 
quality.  In addition, Tetra Tech will be self 
performing the installation, maintenance, and 
monitoring of the system and therefore 
detailed design specs and drawings are not 
needed for bidding or subcontractor 
implementation.   

4. General We noted several typographical errors, including - Page 1-2, 2nd paragraph; 
Section 2.1.1.7 - “be seized” should be “cease”; Section 2.1.2.7 - “be seized” 
should be “cease”. 

The typos will be fixed and the document 
edited to remove spelling and grammatical 
issues. 
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Identification Comment Response to Comment 

5.  Section 1.1, page
1-1   

The last paragraph suggests that the Plan addresses all point source discharges of 
RDX to Brush Creek which may be occurring.  While this may be an accurate 
statement at the moment, other discharges to Brush Creek are permitted via the 
IAAP NPDES permit.  Please describe the universe of possible RDX point 
source discharges to Brush Creek, including those that are permitted via NPDES, 
and from non-NPDES sources.  Describe how you have determined that only 
those sources addressed in this Plan are potentially contributing RDX to Brush 
Creek.   While RDX is not addressed in some NPDES outfalls, it would be 
appropriate to insure that RDX, in fact, is not being discharged from those 
outfalls.  Keep in mind that RDX is not included in the permit conditions for the 
WWTP outfall.    

In reviewing historical documents and 
discussing future operations plans with the 
Army and American Ordnance, the current 
NPDES discharge points are all that are 
expected for the 2 year duration of the point 
source control project.  If historical NPDES 
point sources are reactivated, the Army and 
AO will work cooperatively with Tetra Tech to 
add appropriate RDX discharge controls to 
ensure that the discharge meets the RDX 
discharge goal of 2 ug/L. 
 
It is evident from historical studies conducted 
by Harza in 2001 and Johnson et al in 2003 
that the point sources were significant 
historical contributors of RDX and other 
explosives to Brush Creek.  These historical 
discharges were also the source of the off-site 
groundwater plume (URS 2004).  These 
historical point sources, with the exception of 
the WWTP, are no longer contributing RDX 
into Brush Creek.  Recent sampling performed 
by Tetra Tech in September 2004 as part of a 
pre-design data gathering effort for the WWTP 
point source control system also supports the 
conclusion that concentrations of RDX being 
discharged from it during low and high flow 
conditions are less than those from upstream 
areas.  No other point sources are currently 
discharging to Brush Creek.  Therefore the 
elevated upstream concentrations are attributed 
to non-point source discharges such as 
overland flow from un-remediated soil 
contamination areas and contaminated 
groundwater seepage into Brush Creek.  The 
non-point source discharges are beyond the 
scope of the point source control activities, but 
will be addressed during planned remedial 
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activities related to OU-1 soils and OU-3 
groundwater. 

6.  Section 1.3.1,
page 1-3   

a. The second paragraph states that water samples were collected from the load 
line discharge storage tanks in 2003, and provides a summary table of RDX 
concentrations.  It is unclear from the text and table whether the data is from 
a one-time sampling event or an average, based on multiple sampling events.  
This is an essential detail since the data was used for determining the 
anticipated maximum RDX influent concentration for the proposed treatment 
system.  Basing the design on a one-time measurement may not accurately 
reflect the range of RDX concentrations that are possible.  Please provide 
additional information regarding the 2003 sampling events, and indicate 
whether the data used for determining the maximum designed RDX influent 
concentration (less than 200 µg/L), was based on data obtained from one or 
multiple sampling events. 

b. Additionally, it would be beneficial to clearly indicate the locations of the 
2003 sampling points on Figure 1-2.  Please revise Figure 1-2 to clearly 
indicate the 2003 sampling points. 

a. Table 1-1 contains one-time sampling data 
collected in 2003 by Johnson et al during the 
Sampling and Reconnaissance Study of Brush 
Creek.  Although these data were used to 
estimate the influent concentration and thereby 
estimate the carbon loading rate, RDX and 
TNT concentrations in the 1,000s of ug/l can 
be accommodated by the GAC vessels.  The 
carbon within the GAC vessels will merely 
require more frequent changeout under higher 
concentration loading.  Recent sampling 
performed by Tetra Tech in September 2004 as 
part of a pre-design data gathering effort for 
the Waste Water Treatment Plant point source 
control system also supports the conclusion 
that concentrations of RDX being discharged 
from the Waste Water Treatment Plant during 
low and high flow conditions are within the 
range of 2003 RDX concentrations detected by 
Johnson et al. 
 
b. The monitoring points will be added to 
Figure 1-2 and it will be enlarged to more 
clearly show historical sampling points relative 
to Brush Creek. 

7. Table 1-1, page 1-
3 

Table 1-1 is titled “Surface Water Results” and contains a column heading titled 
“Surface Water RDX Result (µg/L).”  Based on the information presented in the 
Work Plan, the samples were not actually collected from surface water, but from 
discharge water.  Please revise the terminology used to more accurately reflect 
the source of the collected samples. 

The column title will be modified to “Point 
Source RDX Discharge Result” since the 
column contains discharge analyses from the 
Waste Water Treatment Plant and load lines.  

8.  Section 1.3.1,
pages 1-3 and 

a. The last three paragraphs of this section describe the RDX load calculated for 
Brush Creek discharges from Line 2 [0.2 percent (%)], Line 3 (0.3%), and 

a. A copy of Johnson et al 2004 will be 
 provided as an appendix to this work plan. 
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1-4   the wastewater treatment plant (21%).  The assumptions used in making 
these RDX mass balance determinations should be illustrated.  Please note 
that the reference “Johnson, 2004", is not a document that was subject to the 
FFA.  Information excerpted from that document should be described in 
greater detail.  

b. The text should discuss the remaining 78.5% of the RDX load to Brush 
Creek, whether it is from point sources or non-point sources, and how the 
remaining RDX load to Brush Creek can be controlled.  It would be prudent 
to evaluate methods for controlling the remaining RDX load since measures 
are being taken to reduce 21.5% of the point source contributions.  Please 
revise the text to describe the remaining 78.5% of the RDX load, and how it 
will be controlled to further reduce the RDX concentration in surface water 
leaving the installation. 

c. On page 1-4, please clarify that the water sample from the WWTP collected 
in October 2003 does not truly represent an “average” RDX concentration in 
the WWTP discharge, but represents a single point in time.  It has not been 
demonstrated whether this is representative of general discharge conditions at 
the WWTP. 

 
 
 
 
 
b. The remaining 78.5% of the RDX load is 
interpreted to be from non-point sources.  
Non-point source contributions are discussed 
further in the document currently in review by 
the EPA and IDNR titled “Draft Brush Creek 
Watershed Evaluation and Supplemental 
Workplan”. 
 
c. The 3.3 ug/l concentration is an average as 
indicated in the text.  It represents an average 
of the original and duplicate sample collected 
during the same sampling event in October 
2003. 

9.   Section 2.1.1.3,
page 2-3   

a. The treatment systems will be designed to treat an average flow of 10 GPM, 
with an influent RDX concentration of 200 ug/L, to an effluent with RDX 
less than 2 ug/L.  Please clarify what the theoretical maximum influent RDX 
concentration the systems will be capable of treating to reach 2 ug/L.  If the 
maximum treatment capability of the system is actually 200 ug/L, we suggest 
that you evaluate the representativeness of the historical influent data in 
greater detail, to determine whether influent concentrations of greater than 
200 ug/L are likely to occur over the period of operation of the system. 

b. The third bullet item in this section states that bag filters will be disposed of 
in a sanitary landfill, if acceptable.  However, the text does not describe the 
criteria to be evaluated to determine disposal options for the bag filters.  
Please revise the text to discuss the criteria to be evaluated to determine 
disposal options for the bag filters.  This comment also applies to Sections 
2.1.1.5, 2.1.2.3, and 2.1.2.5. 

c. The fourth bullet item in this section states that the new treatment system will 
be installed in the same area as the existing treatment system, if space is 
available.  However, the Work Plan does not describe the contingent 
location, should sufficient space not be available.  Revise the text to discuss a 
contingent location for the new treatment system. 

a. The theoretical maximum concentration that 
the GAC units can treat is in the 1,000s of ug/l, 
i.e. well in excess of 200 ug/l.  Carbon loading 
and the time before changeout are determined 
by the influent concentration and other non-
contaminant factors. 
 
b. Used bag filters generated from aqueous 
treatment plants have been routinely disposed 
in Trench 6 at the IDA.  This has been a 
standard operating procedure approved by the 
EPA and employed at the IDA.  Therefore, this 
manner of disposal will be used for bag filters 
generated from the point source control 
systems as well. 
 
c. An additional sentence will be added to 
clarify that if sufficient space is not available 
inside of the buildings that contain the current 
load line effluent treatment systems, the GAC 
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canisters will be placed outside of the 
buildings.  

10.  Section 2.1.1.4,
page 2-3   

This section states that influent and effluent samples will be collected up to four 
times in one year.  Since the discharge events at Lines 2 and 3 appear to be rather 
limited, effluent sampling should be conducted for every discharge event.  
Further, we suggest that you collect a samples at location SP-2 to evaluate the 
performance/status of the GAC unit. 

The sampling frequency will be changed to 
indicate that it will occur during each 
discharge event.   
 
The sample collected from location SP-3 
would produce more accurate concentrations 
of RDX and other explosives being discharged 
from the treatment system (including post 
carbon concentrations).  Therefore, the sample 
locations will remain as contained in the draft 
work plan.  

11.  Section 2.1.1.6,
page 2-4   

a. This section describes the O&M procedures planned for the treatment 
system, including sampling.  Item No. 6 states that O&M, including 
sampling, will be performed weekly.  This contradicts information in Section 
2.1.1.4 that states that influent and effluent samples will be collected up to 
four times per year.  Please revise the text in Section 2.1.1.6 to present the 
correct sampling frequency information.  

b. Please clarify what organization will be responsible for operating the new 
treatment systems at Load Lines 2 and 3.  We presume that some interface 
between Tetra Tech and American Ordnance will be required.  The Plan 
should discuss how this coordination will occur. 

a. Operation and Maintenance (Section 
2.1.1.6) is segregated from sampling and 
analysis activities (Section 2.1.1.4).  The 
frequency specified in Section 2.1.1.6 pertains 
only to operation and maintenance of the 
system, not to sampling.  Section 2.1.1.6 will 
be modified to more clearly reflect the absence 
of sampling under this activity and that 
monitoring and maintenance checks will be 
performed during operation of the GAC 
system.  O&M is not necessary during the 
anticipated long periods between discharge 
events. 
 
b. Tetra Tech will be responsible for operating 
the new treatment system that will be coupled 
with the existing treatment system at the load 
lines.  Coordination will be necessary between 
Tetra Tech and American Ordnance to ensure 
the safe and effective operation of this system.  
If possible, Tetra Tech will obtain prior 
notification for planned discharges.   
Unexpected (i.e. catastrophic) discharges will 
also be passed through the Tetra Tech 
treatment system, but prior notification by 
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American Ordnance will obviously not be 
feasible. 

12.  Section 2.1.2.1,
page 2-5   

a. The Confirmation Sampling subsection states that samples of treated 
wastewater discharge will be collected weekly for one month to evaluate the 
presence of RDX and the need for a new treatment system.  Thus, it appears 
the Army is proposing a decision point to determine whether a treatment 
system is needed at the WWTP.  Please describe how you are intending to 
evaluate the data to determine whether GAC treatment is needed to abate 
RDX at the WWTP.  The Plan does not provide sufficient information to 
determine whether the four samples to be collected over the span of a month 
will be adequate to obtain representative data to evaluate RDX in the WWTP 
discharge.  For example, the various influents to the WWTP should be 
described to determine whether RDX load to the WWTP may vary with the 
day of the week, or the time of day.  Since we do not believe that with 
limited data you will be able to reliably assess RDX discharge from the 
WWTP, and since abating this potentially significant source of  RDX to 
Brush Creek is very important, the Army should simply plan to install an 
RDX treatment system on the WWTP.  We agree that data should be 
collected to evaluate important design parameters of such a system.  
However, if the limited data collection proposed fails to indicate RDX above 
2 ug/L in the WWTP outfall, we recommend that you use historical data (see 
Harza 2001) to determine the likely maximum RDX influent for system 
design purposes. 

b. No details on the location proposed for sampling are included.  Revise the 
text to provide additional details on the proposed sampling location.  
Additionally, the text states that if  RDX is present above 2 µg/L, a 
representative concentration of RDX will be used to design the treatment 
system.  The text does not state whether the highest RDX concentration will 
be used or an average of the RDX concentrations.  Please identify the RDX 
concentrations to be used for treatment system design. 

a. Pre-design effluent confirmation samples 
will be collected from the WWTP discharge at 
discrete intervals representing high and low 
flow conditions.  To capture the range of 
possible concentrations associated with high 
and low flow, as few as 2 and as many as 4 
sample events may be required.  The text will 
be revised to reflect this.  Also, surface water 
samples will be collected from Brush Creek 
upstream and downstream of the discharge to 
determine the corresponding concentration 
trend associated with high and low WWTP 
discharge.  These data will be collected 
primarily to assess the existence of RDX at 
concentrations exceeding the health advisory 
level of 2 ug/l in WWTP discharge and Brush 
Creek.  The decision point would be triggered 
once the RDX concentrations from the WWTP 
outfall/discharge are determined.  If RDX is 
not being discharged at concentrations 
exceeding 2 ug/l, additional monitoring will be 
conducted prior to determining the need for a 
treatment system.  If RDX is being discharged 
above 2 ug/l, the treatment system will be 
installed.  Note:  two rounds of pre-design 
discharge and Brush Creek sampling data have 
been collected.  Concentrations are higher than 
observed in October 2003 by Johnson et al.  
Detected concentration of 7.5 ug/l in 
September 2004 compared with 3.5 ug/l 
detected in October 2003.  Therefore, the 
system will be installed. 
 
b. The highest historical concentration will be 
used. 

13. Section 2.1.2.1, The last sentence in the Confirmation Sampling subsection states that The preliminary design was based on the only 
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page 2-5   preliminary conceptual design of the treatment system was based on an average 
concentration of 3.3 µg/L during the first nine months of October 2003.  This 
sentence contradicts the information in the second to last paragraph of Section 
1.3.1 that states that a water sample and field duplicate collected on October 12, 
2003, had an average RDX concentration of 3.3 µg/L.  This implies that design 
of the treatment system was based on data from only one sampling event which 
may not account for fluctuations in RDX concentrations.  Please revise the text 
as necessary so that correct and consistent information is presented.  Also, it is 
unclear what is meant by “the first nine months of October 2003.”  Please 
provide the necessary clarification. 

recent sample results available at the time that 
the draft work plan was developed.  This 
consisted of a single sampling event in 
October 2003 where an original and duplicate 
sample were collected from the WWTP 
discharge.  The average RDX concentration in 
the discharge was 3.3 ug/l with a range of 3.05 
to 3.58 ug/l.  The text will be revised 
accordingly.  Please note that the design of the 
system is not sensitive to the low 
concentrations observed during 2003 or 2004 
sampling events. 

14.  Section 2.1.2.1,
page 2-5   

a. The last two sentences in the Treatment System  subsection state that any 
flow greater that 500 gallons per minute (gpm), will bypass the treatment 
system and that the water will be less than 2 µg/L RDX due to dilution within 
the sanitary sewer system.  It is unclear how you have determined that any 
flow to the WWTP in excess of 500 gpm will likely have RDX levels less 
than 2 ug/L.  It is not obvious that flows greater than 500 gpm would contain 
less RDX than would flows less than 500 gpm.  Water samples should be 
collected during peak flow discharges to Brush Creek to confirm the 
discharge concentrations.  Please revise the text to include any historical 
RDX data for peak flow discharges to Brush Creek, and include water 
sampling during peak flow discharges to document the RDX concentrations.  

b. Further, please provide the historical average flow and peak flow from the 
WWTP. 

a. The assumption that diluted discharge water 
greater than the maximum flow capacity of the 
GAC units was approximated based on the 
October 2003 average RDX discharge 
concentration of 3.3 ug/l.  Assuming that 500 
gpm of the peak flow will be treated to 
nondetect levels and the bypassed discharge 
water would contain 3.3 ug/l, a 1:1 diluted 
discharge of treated and untreated discharge 
water would contain RDX at a combined 
discharge concentration of approximately 1.7 
ug/l. 
 
b. WWTP flow data from January through 
June 2003 has been obtained, tabulated, and 
graphed and can be provided in summary 
graphical form.  Data beyond this timeframe 
could be requested from American Ordnance 
and added to the already compiled data set , if 
needed. 

15.  Section 2.1.2.2,
page 2-6   

The last sentence in the Equalization Tank subsection states that any flow in 
excess of 200 gpm will be passed directly to Brush Creek.  This contradicts 
information in the Treatment System subsection of Section 2.1.2.1 which states 
that flow greater than 500 gpm will be passed directly to Brush Creek.  Please 
revise the text so that correct flow rates are presented. 

The typo will be modified to reflect the 500 
gpm maximum treatment flow of the system.  
Flow in excess of 500 gpm would be bypassed 
to Brush Creek. 

16. Section 2.1.2.2,  The first full paragraph in the Liquid-Phase GAC Adsorption subsection on this The criteria for changeout will be added to the 
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page 2-7   page states that the operating GAC column will be taken out of service for 
replacement when “significant contaminant breakthrough” is detected.  The 
criteria that will be used to make this determination are not presented.  Please 
revise the text to describe the criteria that will be used to determine whether 
significant contaminant breakthrough is occurring. 

text. 

17.  Section 2.1.2.2,
page 2-8   

In the subsection entitled “Treatment Building”, please clarify whether the 
building will be heated. 

The building will be heated and the subject 
text in the work plan will be modified 
accordingly. 

18.  Section 2.1.2.3,
page 2-8   

a. In the second bullet, you indicate an assumed maximum influent of RDX to 
the treatment unit of 5 ug/L.  Given that a sample of 3.3 ug/L in the WWTP 
effluent has already been detected, it is unclear that this provides for 
sufficient headroom, given the potential variability in the discharge.  We 
suggest that you review Harza, 2001, to evaluate the potential 
range/maximum of RDX in the WWTP effluent. 

b. The last sentence of the third bullet item is incomplete and should be revised 
as necessary. 

a. The design of the system is not sensitive to 
the influent concentration and merely helps 
estimate the loading rate and therefore the 
approximate timeframe until changeout may 
be required.  Since effluent samples will be 
collected to determine the need for changeout, 
further consideration of the influent 
concentration range is not necessary for design 
purposes. 
 
b. The sentence will be revised. 

19.  Section 2.1.2.6,
page 2-9   

This section describes the O&M procedures planned for the treatment system, 
including sampling.  Item No. 11 states that O&M, including sampling, will be 
performed weekly.  This contradicts information in Section 2.1.2.4 that states 
that influent samples will be collected quarterly and effluent samples will be 
collected monthly.  Please revise the text in Section 2.1.2.6 to present the correct 
sampling frequency information. 

Sampling requirements are addressed under a 
previous section (Section 2.1.2.4 on page 2-8).  
Item 11 in Section 2.1.2.6 does not contain a 
reference to sampling. 

20.  Section 2.1.2.7,
page 2-10   

The Plan indicates that you will sample downstream of the WWTP on a 
quarterly basis to evaluate the impacts of adding RDX treatment.  We suggest 
that Brush Creek samples be collected upstream and downstream of the WWTP, 
at specified locations (for consistency), at a monthly frequency to better evaluate 
the effects of RDX treatment at the WWTP. 

The sampling approach will be revised to 
include an initial 6-month program whereby 
samples within Brush Creek and the WWTP 
discharge would be collected relative to high 
and low rainfall events combined with high 
and low WWTP discharge events.  This 
sampling strategy was employed during the 
pre-design sampling effort to obtain a more 
representative range (reasonable minimum and 
reasonable maximum) of RDX and explosives 
concentrations being discharged under varying 
meteorological and discharge conditions.   A 
review of historical Brush Creek surface water 
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results upstream and downstream of the 
WWTP discharge, suggests a correlation 
between very high rainfall and high RDX 
concentrations in Brush Creek. 
 
Following the initial 6-month period, sampling 
would be reduced for the remaining 18 months 
of the point source control project to those 
time periods containing the maximum RDX 
concentrations (currently anticipated to be 
associated with high rainfall). 
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