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Sincerely, 
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General Comments 

Comment (1): 
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ATTACHMENT A 

Review Comments 
Building LP-20 Site 

United States Environmental Protection Agency, Region III 

Since the LP-20 vicinity is comprised mostly of buildings and paved surface, the 
concern of the EPA-Region III BTAG is for any off-site migration to habitats of 
ecological value. This main area of importance is Willoughby Bay and the major 
pathways to the bay appear to be groundwater transport and the concrete culvert that 
encases Bousch Creek. 

VOCs, SVOCs, and metals from past storage, pipes, spills, and leaks in the IWTP 
lines, have been detected in the soils. A plume of chlorinated solvents has been 
observed in the shallow aquifer extending from the site toward Willoughby Bay. 
Maximum contaminant levels (e.g., 44 ppm for TCE) are roughly equivalent to 
biological species mean acute lethality levels for daphnids and several fish species. 
Minor penetration to the lower aquifer by solvents was observed as well. Free product 
has also been observed reportedly in the NADEP area. 

The culvert was built in the 1940's. Free product has been observed on several 
occasions where the culvert drains to Willoughby Bay. The integrity of the culvert has 
not been determined, but given its age and the observation of free product, it can't be 
good. Because the culvert was found to be tidally influenced, it is likely a significant 
route for the transportation of COCs to the bay. 

It is apparent that substantial degradation of the shallow groundwater aquifer has 
occurred in the vicinity of Building LP-20. However, the potential impact or degree of 
influence that the groundwater contamination may have on environmental receptors is 
not as severe as initially viewed by the USEP A. 

It is correct that a maximum TCE concentration of 44 mg/L was detected in the shallow 
aquifer. However, this concentration was detected nearly 1,000 feet west of the Bousch 
Creek Culvert. Monitoring wells and in-situ groundwater sampling activities located 
in the vicinity of Bellinger Boulevard and Aircraft Tow Way have indicated that the 
contaminant plume does not extend northward beyond Aircraft Tow Way. In addition, 
the contaminant levels detected along the western side of the culvert are low in 
comparison to the main plume in the vicinity of Buildings LP-26 and V-147. 

As shown on Figures 6-3 and 6-8, the contaminant concentrations in areas near the 
Bousch Creek Culvert (near Building LP-78 and east of Building LP-22) are several 
orders of magnitude lower than the contaminant concentrations detected north of 
Building LP-26. An area of elevated contamination was detected in the shallow aquifer 
east of Building LP-26, near Building LP-14. However, this contamination was 
detected in a monitoring well with a screen interval of 40 to 50 feet below ground 
surface (bgs). This detected contamination is well below the base of the Bousch Creek 
Culvert (an estimated depth of 12 to 15 feet below ground surface). 



Comment (2): 

Response: 

The evaluation of the vertical distribution of the contamination is also apparent in 
Figures 6-1 and 6-2. These figures illustrate the on-site analysis results of the in-situ 
groundwater survey. 

The figures show that the VOC contamination is detected shallow in the vicinity of 
Building LP-20. However, as the contaminants migrate toward the culvert, the VOCs 
move downward in the shallow aquifer and are not detected at high concentrations in 
the shallow portion of the aquifer. Therefore, the contaminants appear to migrate 
beneath the culvert and likely provide a limited influence to the surface water within the 
culvert. 

There is one spike in lead values in the shallow aquifer (shown in Fig. 7-13) of70.3 
f-lg/L. This is the sample location where benzene (Fig. 7-8), and over half a foot of free 
product were observed (Fig. 5-9). This suggests either a leak in the culvert, lP5 line 
(there have been enough leaks in this supply line to require installation of two product 
recovery systems), or some other local source. One other observation is that when 
plumes in trace element levels in groundwater are evident, there seems to be a 
generalized migration pattern towards Willoughby Bay. 

Otherwise, the metal data does not indicate a major source of trace elements in soils at 
the site. Arsenic, cadmium, lead, and zinc were rarely detected at concentrations 
exceeding average U.S. soil concentrations and never exceeded those averages by more 
than one order of magnitude. Silver was detected once at a concentration of concern: 
15.4 mg/kgcompared to the U.S. average of 0.05 mg/kg. Results from measurements 
of total and dissolved concentrations of trace elements in shallow groundwater did not 
indicate that these substances would migrate to Willoughby Bay at concentrations that 
would threaten ecological resources. Lead and mercury were the only substances 
detected at concentrations exceeding their chronic A WQCs by more than ten times. 
Lead was detected in most of the monitoring wells close to the Bousch Creek Culvert 
on the northwest side, but most of these concentrations were low and only the total lead 
concentrations at one of these wells exceeded the A WQC (70.3 f-lg/L at MW -35). 
Dissolved mercury was only detected in one groundwater sample from LP-20 MW-6 
at 0.27 t,lg/L. Total mercury was detected in several groundwater samples at 
concentrations up to 0.99 f-lg/L and, depending upon its equilibrium mixture of species 
(i.e., organic/inorganic) bears watching as part of a long-term monitoring program. 
Both dissolved mercury as well as adsorbed (sediment and suspended solids) should 
be examined. 

The free product detected in monitoring well MW-35 is likely the remnants of a 
previous free product release from the lP-5 pipeline. Conversations with U.S. Navy 
personnel indicate that several hundred thousand gallons of fuel escaped during the 
original pipeline release. Remediation efforts in the area have significantly reduced the 
amount of petroleum contamination in the area. However, additional efforts are 
required. Construction is currently underway for new petroleum remediation systems 
in the areas east and south of the Bousch Creek Culvert. These remediation efforts are 
being supervised by the LANTDIV UST Program. 

The Final Feasibility Study (FS) has been revised to include long-term monitoring 
programs which will include metals analyses (total and dissolved). It is also suggested 
that any future surface water/sediment sampling performed within the Bousch Creek 
Culvert include these analyses. 
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The fact that VOCs which typically fonn DNAPLs were observed in the shallow and 
deep groundwater samples (and in soils) indicates that the contamination of 
groundwater is significant. Attenuation is quite rapid, as is expected for a DNAPL; the 
parent material does not travel with groundwater but "bleeds off." As noted above, 
maximum levels observed (e.g. 44 ppm for TCE) are roughly equivalent to biological 
species mean acute lethality levels for daphoids and several fish species. The proximity 
of the site to Willoughby Bay, and accounting for acute-chronic plus lethal to sublethal 
impacts, it is likely that significant levels could be discharging and impacting the near­
shore benthic community. Moreover, the condition of the culvert suggests a route of 
exposure considerably less resistant than groundwater migration. 

Please see response to General Comment No. l. 

The lack of adequate data to evaluate the extent of contamination and the potential 
threat to environmental receptors is still valid after reviewing this report. Groundwater 
sampling along the gradient between the site and possible discharge areas (Willoughby 
Bay and the Bousch Creek drainage system) still needs to be conducted and reviewed, 
especially since significant groundwater contamination has been discovered on site. 
The potential for contamination migration via both surface runoff and groundwater 
discharge to the Bousch Creek drainage system and to Willoughby Bay has not been 
adequately addressed. 

As indicated in the response to Comment (1), groundwater sampling results do not 
suggest that significant contaminant concentrations are entering the Bousch Creek 
Culvert. Furthennore, the remedial alternative to be proposed in the PRAP calls for a 
line of air sparging and vapor extraction wells within the suspected source areas and 
along the western side of the Bousch Creek Culvert. In addition to restoration of the 
aquifer to its beneficial use, one of the goals of this remedial action is to prevent 
migration of shallow groundwater contamination into the Bousch Creek Culvert. 

Transport of contaminants from the subsurface soils near Building LP-20 to the 
Bousch Creek culvert via stonn water runoff is not a viable migration pathway since 
most of the area is paved. 

The need exists for a watershed approach to evaluating risk to environmental receptors, 
but this was not included in this report. This approach has been mentioned in the prior 
comment memo on this site. Also, the infonnation in this report is of limited value in 
an ecological risk assessment. In the case of the Bousch Creek drainage, watershed 
sampling could help determine loading from other sources, such as Camp Allen 
Landfill and non-point source runoff, thereby aiding in the design of remedial actions 
that would not necessarily be site specific, but would be protective of environmental 
receptors. 

Please see responses to General Comment No.'s 1 and 4. Also, the watershed approach 
to evaluate risk to environmental receptors was beyond the scope of work for this 
project, which was to investigate soil and groundwater contamination associated with 
Building LP-20. 

The work plan description of the baseline risk assessment was very vague, but did 
indicate" ... a qualitative baseline risk assessment will be conducted to determine all 
ecological concerns." The baseline risk assessment that is contained in the reviewed 
document only addresses human health. The BTAG is concerned that the ecological 
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risk assessment may be given low priority and perhaps never completed. As noted 
previously, the location of Willoughby Bay suggests that abundant populations of 
aquatic receptors may occur regularly near the site. In addition, critical habitat for Blue 
Crab lies offshore from Norfolk in the Chesapeake Bay. The scope of the ecological 
investigation should address these concerns and would be a logical addition to the 
watershed-wide risk assessment concept mentioned above. 

Please see response General Comment No. 's 1 and 4. 

The primary concern with this report is that there is no ecological risk assessment. the 
conclusion of the soils investigation is that they have been impacted by organic and 
inorganic contaminants. VOCs were present in shallow groundwater across the site in 
concentrations well above the Federal MCLs. The Yorktown Aquifer has been 
impacted by VOC and SVOC contaminants from the shallow aquifer. This site and the 
majority of the sample locations are 



Response: 

Comment (8): 

Response: 

Comment (9): 

Response: 

Specific Comments 

Comment (1) : 

Response: 

Comment (2): 

within the area of the historic Bousch Creek. However, the industrialization of this area 
has confined the former Bousch Creek into a 12 foot by 20 foot culvert under the site. 
This culvert empties into Willoughby Bay. However, no surface water or sediment 
samples form this culvert, Willoughby Bay, or upstream of the culvert were collected 
or analyzed for contaminants in this study. These additional samples need to be 
collected in order to complete the nature and extent of contamination of site LP-20. 
These samples could be used in the preparation of a screening level ecological risk 
assessment. 

Please see Responses to General Comment No. 's 1,4, and 6. 

The detection limits for metals in water still exceed the chronic marine A WQC for 
mercury (0.025 ,ug/L) by at least an order of magnitude. We suggest that the 
investigator either use a method that achieves a lower limit than the current method or 
if this is impossible, assume 112 the detection limit for ecological risk assessment. 

Any ecological risk evaluations based on surface water/sediment sampling performed 
during the long-term monitoring program will assume 112 the detection, as appropriate. 

One concern at the LP-20 facility would be the transport mechanisms which appear to 
be present at this site. The floor drains, Industrial Waste Sewer, storm sewers and 
Bousch Creek Culvert all provide significant opportunity for contaminant movement 
well beyond the territorial confines of the site. Specifically, impacts to Willoughby Bay 
seem likely do to the document presence of free product illustrated by the presence of 
oil booms. 

The floor drains within Building LP-20 were evaluated for potential discharge to 
Bousch Creek by ICF Kaiser (1994). As stated in the ICF Kaiser report, "According 
to NADEP environmental personnel, the floor drains on the northern side of the 
building are connected to the IWS." Other floor drains within the building are routed 
to both the sanitary sewer, IWS, and storm sewer systems. The discharge of these 
drains is dictated by the activities conducted in the area. All discharges to the culvert 
and sanitary sewer by the Naval Base are performed under approved permits with the 
VDEQ and Hampton Roads Sanitation District (HRSD), respectively. 

Executive Summary, Page ES-2, Paragraph 2, describes the underground culvert which 
encases Bousch Creek. To what degree has the culvert been investigated in terms of 
potential impacts at its discharge. 

Please see responses to General Comment No.'s 1 and 4. Also, investigation of the 
Bousch Creek Culvert was beyond the scope of work for this project, which was to 
investigate soil and groundwater contamination associated with Building LP-20. 

No mention is made in the report related to vertical hydraulic gradient. By my 
calculations from the February 11, 1995 (shallow aquifer, Figure 5-10) and February 
14, 1995 (deep aquifer, Figure 5-13) data, there appears to be a downward gradient 
present between the two aquifers. Based on this downward gradient, the undulating 
confining unit and the potential presence of Dense Non-Aqueous Phase Liquids 
(DNAPLs) it is not surprising that the lower aquifer has been impacted. Further 
assessment of the variability of the vertical gradient should be examined in order to 
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Comment (6): 
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Comment (7): 

evaluate recharge areas, contaminant transport preferences and use in the understanding 
of remedial alternatives. 

Vertical flow direction is discussed in Section 5.3.1, Page 5-11, second paragraph. The 
fluid levels recorded in February 1995 could not include the additional deep monitoring 
wells installed during the Phase 5 field program in October 1995. These additional 
wells can be used to evaluate the variability of the vertical gradient in future monitoring 
activities. 

Section 1.4.2.7 Environmental Concerns, Page 1-10, describes the drainage systems. 
An overall understanding of the potential discharge points for the stonn sewers and 
how these do or don't tie in with the Bousch Creek Culvert should be made. 

Please see response to Specific Comment No. 1. 

Section 1.4.3.2 Environmental Concerns, Page 1-12, describes the storage and bulk 
storage units present on site. A brief description of the product delivery systems should 
be made. This would include how the product was supplied to these units and how 
product was dispensed. Has any soil gas work been perfonned as part of any of the 
investigations conducted at the facility? Based upon my limited review of previous 
investigations this seems to be lacking. 

Descriptions of the various shops and storage tanks and associated known releases are 
provided in Tables 1-1 through 1-7 in the RI Report. These tables and associated text 
provide sufficient infonnation with respect to the potential sources of contamination. 
The review of previous investigations indicated that no soil gas studies have been 
perfonned in the vicinity of the site. 

Section 2.4 O'Brien and Gere Investigation (November 1990), Page 2-3, Paragraph 1, 
describes various chemical releases which have occurred at the site. Specifically, it 
refers to a April 1990 release of 500 to 750 gallon release of calibration fluid. Please 
specify what calibration fluid is and its chemical constituents. 

The calibration fluid is similar to a light-grade petroleum product. Material Safety 
Data Sheets (MSDS) for the fluid have been included in Appendix B-2c. 

Section 2.6, Environmental Science and Engineering, Inc. (ESE) Investigation 
(February 1991), Page 2-5, Paragraph 3, describes the presence of phenols ranging in 
concentration from 2 f.,lgIL to 250 f.,lgIL. This is the only mention of this parameter in 
the report. An explanation of this occurrence and that apparent lack of subsequent 
detection should be made. 

The analysis of phenol by ESE during the interim RI is the only period that this 
parameter was analyzed during the previous investigations. Phenol was detected in 
three shallow and the three deep monitoring wells sampled during February 1995 
(Phase 3) at concentrations ranging from 2J f.,lgIL (LP-20MW -7) to 36 f.,lglL (LP-
20MW-12). Phenol was not detected in any of the deep wells in the October 1995 
sampling period. Overall, the constituent was not detected in any type of pattern to 
suggest potential source areas. 

Section 2.13, Existing Remedial Activities, Page 2-10, Paragraph 4, describes the 
discharge from the oil/water separators to a subsurface drain, which eventually 
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connects to the Bousch Creek Culvert. Is this a continuing source of contamination? 
Once again the eventual disposition of the culvert discharge comes into question. 

The discharge of water from the groundwater recovery systems, which was terminated 
in December 1994 (Section 2.13, Page 2-10, fifth paragraph), was performed in 
accordance with its VDEQ permit. As is commonly done in fuel-related areas, the 
recovered product was separated using an oil/water separation system, with the water 
treated to comply with the effluent limits set forth in the permit. 

The Naval Base will acquire all necessary permits to properly operate the new fluid 
recovery systems when recovery efforts resume in 1996. The discharge of treated 
liquids will be performed within the permit guidelines. 

Section 2.13, Existing Remedial Activities, Page 2-10, Paragraph 4. Are these 
petroleum sites part of the overall CERCLA action? Has an examination of the 
cosolvency potential of a mixed petroleum and chlorinated solvent plume(s) been 
examined. A geotechnical understanding of this could assist in explain the presence of 
toluene in the deep Yorktown Aquifer. 

The petroleum sites are not part of the overall Building LP-20 site. However, it was 
necessary to identify the existence of these sites to reduce comments involving 
contaminant distribution patterns (benzene) and to aid in evaluating effective 
remediation alternatives. The preferred remediation alternative (air sparging with soil 
vapor extraction) will be capable of reducing both solvent- and petroleum-related 
dissolved contaminant concentrations. Cosolvency is not applicable to dissolved 
contaminant plumes. With respect to cosolvency, it is possible that fuel-related 
constituents may have been dissolved in a DNAPL solvent that was released to the 
environment, which could explain the toluene detected in the deep Yorktown aquifer 
well. This hypothesis will be added to the discussion of the behavior ofDNAPLs in 
the text. 

Section 3.4 Surface Drainage, Page 3-2, Paragraph 1, describes the Bousch Creek 
Culvert. Based on my review of the surficial aquifers complex flow system, a more 
thorough understanding of the role this culvert occupies in the overall shallow 
groundwater flow system is necessary. This may require piezometers to better defme 
the flow system in the culvert area as well as a determination of the culvert to act as a 
drain for the local groundwater system. Section 5.2.1 provides some insight but a more 
thorough understanding of this features impact on the groundwater flow structure is 
necessary especially when remedial alternatives are considered. 

As shown on Figure 4-1 and 1-6, sufficient monitoring wells are currently installed at 
the site to evaluate groundwater flow patterns. The installation of additional wells or 
piezometers for this function is not planned at this time. 

On February 14, 1995,43 monitoring wells were gauged to evaluate groundwater flow 
conditions in the vicinity of Building LP-20. As much as the culvert is a key 
subsurface feature in the area, the numerous subsurface utilities and sewer lines are also 
likely influencing the shallow groundwater flow patterns of the area. 

With these factors under consideration, the proposed remediation alternative (air 
sparging with soil vapor extraction) is intended to take advantage of the overall 
groundwater flow direction. The recommended remediation alternative (shown in 
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Figure 4-2 of the Final FS) will also have remediation wells located up gradient of the 
culvert to reduce potential contaminants that may enter the culvert. 

Section 4.1.3 Phase 3 - February 1995, Page 4-3, Paragraph 1, states that a in-situ 
sample point of groundwater was collected inside Building LP-20. The section does 
not does not specify the sample identification nomenclature or the results of the 
analyses. This sample may be of interest due to its possible ability to characterize the 
presence of contaminant source areas and provide insight to the potential affects of 
floor drains. 

Section 4.3.2.3, Page 4-15, states that sampling point GP-9 was collected on February 
7, 1995 from inside Building LP-20. This sampling point is also indicated on Figure 
4-1. 

Analytical results from the GP-9 sampling point are shown in Figure 6-3 and Table 6-
16. Additional figures , indicating estimated extent of various chemical constituents 
(Figures 7-5, 7-6, 7-7, 7-8) also depict the compounds detected in GP-9. 

Section 4.2 Subsurface Soil Investigation, Page 4-6, Paragraph 2, describes the 
evaluation of subsurface soils with on-site instrumentation (PID meter) during drilling 
operations. Very few samples appear to have been screened based upon data in Table 
4-9 (based upon my understanding of the NS - not sampled, within the tables legend). 
Yet Section 4.2.2.2 Phase I activities notes that continuous sampling was performed 
by two foot intervals. 

Table 4-9 correctly indicates the sampling frequency performed at each boring location 
over the various phases of the field program. The various phases of the investigation 
and the location and purpose of the soil borings dictated the sampling interval. 
Sampling intervals are also depicted on the Boring Records which are found in 
Appendix E-I of the Final Rl Report. 

Section 4.2.1 describes the sampling intervals selected for the completion of Type III 
well borings during Phases 1 and 5. Section 4.2.2 describes the sampling intervals 
selected the completion of Type II well borings during Phases 2 and 4. 

Section 4.4.3 Groundwater Sampling - Phase 5, Page 4-23. Paragraph 3, describes the 
evaluation of groundwater samples for the presence of DNAPLs. The document should 
state the method employed to determine the presence of DNAPL. 

The method used to evaluate the presence ofDNAPLs is presented in the report. As 
presented in the Draft Final Rl Report, efforts were made to determine the presence of 
DNAPLs in wells LP-20MW-2 and LP-20MW-3. Page 4-23, fmal paragraph, .. . "On 
two occasions, a clear acrylic bottom/top loading bailer was lowered to the base of each 
well. Initially, the bailer was immediately retrieved and the recovered groundwater 
inspected for DNAPLs. For the second attempt, the bailer was lowered to the base of 
the wells and allowed to remain for a period of approximately two hours before being 
recovered. DNAPLs were not observed in either well." 

A section within the report should deal with the issues related to transport and fate. 
This should include the roles of the culvert and support pilings. Additionally, a 
description of the geotechnical properties of both the contaminants and the aquifer 
should be made. 
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The fate and transport of groundwater contaminants is discussed in Sections 7.6.2.1 
and 7.6.2.2 for the shallow and Yorktown Aquifers, respectively. The discussion of 
contaminant migration in the shallow aquifer in Section 7.6.2.1 will be expanded to 
include the impact of the Bousch Creek culvert on the contaminant fate and transport. 
The impact of the support pilings for Building LP-20 on the Yorktown Aquifer is 
discussed in Section 7.6.2.2. In addition, a description of the geochemical behavior of 
DNAPL and how it relates to horizontal and vertical contaminant migration in the 
aquifers will be added to Sections 7.6.2.1 and 7.6.2.2. 

Section 7.6.2.2 Yorktown Aquifer - Inorganics Distribution ... , Page 7-15, describes an 
indication of deteriorating groundwater quality based upon two sampling events with 
results of 6J JA-giL and 28 JA-g/L. This evaluation is a little dramatic. No judgement 
should be based upon two sampling events and a variation of 22 JA-g/L in concentration 
is generally insignificant. Additionally, it appears that the same paragraph has been 
used on this page within the fifth paragraph. Does this indicate that something is 
missing? 

Section 7.6.2.2 will be revised to indicate that based on the analytical results over the 
two sampling periods, further degradation of the deep aquifer is not distinguished. The 
two paragraphs in question deal with 1,2-DCE and TCE. It is merely a coincidence that 
the chemical concentrations for each compound over the two sampling periods are the 
same. 

The presence of acetone and SVOCs is discounted as laboratory contamination. This 
should be substantiated through the various QNQC checks and referenced in the text. 

As shown in Table 6-1, acetone was detected in two trip blanks (at concentrations of 
6J JA-g/L and 2J JA-g/L) and one rinsate blank (2J JA-g/L). Bis(2-ethylhexyl)phthalate 
(BEHP) was also detected in one rinsate blank (4J JA-glL). These compounds are known 
to be common laboratory contaminants; however, in order to substantiate their presence 
due to laboratory contamination in accordance to USEP A guidance, sample 
concentrations must be less than ten times the corresponding maximum blank 
concentrations. The text will be modified to reference this QNQC check. Acetone was 
detected 11 out of 37 shallow groundwater samples at concentrations ranging from 6 
to 180 JA-giL. The source of the acetone is uncertain and may be site-related. BEHP 
was detected in only one groundwater sample at a concentration above 40 JA-g/L (ten 
times its blank concentration). Therefore, the detections ofBEHP are not believed to 
be site-related. In any event, both acetone and BEHP were not discounted from 
evaluation in the baseline risk assessment. 

The report should provide an examination of water quality both from comparisons to 
background well LP20MW -9 and to general ambient water quality in the region. 

Monitoring well LP-20MW-9 is a downgradient well installed within the Yorktown 
Aquifer (Figure 5-14). Monitoring well LP-20MW-18 is a better representative 
background well for the deep aquifer. Tables in Section 6.0 provide a reference for 
groundwater samples to accepted USEPA Maximum Contaminant Levels (MCLs) and 
Virginia Water Quality Standards (VWQS). 

Section 7.6.2.2 Yorktown Aquifer -Inorganics Distribution ... , Page 7-18, describes the 
presence of arsenic, chromium, and aluminum without any explanation of potential 
sources a proper examination of the various constituents to background samples along 
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with a correlation to such on-site facilities such as the blasting, plating and stripping 
operation and the presence of discharge points may assist in understanding the 
distribution and presence of inorganics. 

It appears that these metals occur naturally at elevated concentrations in this area. This 
situation is stated on several occasions in Section 7.0 and in Section 9.3, page 9-4. 

Evaluation of the metal concentrations within the shallow aquifer and the Yorktown 
Aquifer indicate that arsenic, chromium, and aluminum are frequently detected at 
concentrations above Federal Water Quality Standards (FWQS) and VWQS. 
Monitoring wells located both upgradient and downgradient of the Building LP-20 site 
have concentrations of these metals which exceed the standards. This situation will be 
further discussed in Section 7.0 upon fmalizing the RI Report. 

Due to the nature of the groundwater flow system in the shallow aquifer it would be 
advisable to include any existing wells which are near the study area so that a more 
thorough understanding of the regional flow system could be obtained. There appears 
to be a potential mound present in the vicinity of Building U-132 and an interesting 
feature northwest of Building LP-14 along Bellinger Boulevard. Additionally, there 
doesn't appear to be a uniform set of readings collected for the preparation of 
potentiometric maps in view of data not incorporated in Figures 5-10 and 5- 11. These 
would include data specifically from the area in the southwest portion of the site such 
as groundwater elevation data incorporated into Figure 5-11 from MW-4, MW-40 as 
well as other wells within the study area. 

The information presented in Figure 5-11 is the shallow water table prior to initiating 
the aquifer test. The completion of the aquifer test utilized a substantially fewer 
number of wells than recorded during the February 1995 field activities. 

Baker evaluated mUltiple aspects of the shallow groundwater flow patterns. The 
evaluation even considered wells screened within different depths of the shallow 
aquifer. This was performed to determine if differences existed in the flow patterns 
between the surface and base of the aquifer. The final conclusion is that the 
groundwater flow pattern within the shallow aquifer is very irregular. The presence of 
the culvert, the substantial number and size of subsurface utilities (sewer lines, steam 
lines, fuel lines, etc.), and, the substantial amount of paved surfaces (not only Building 
LP-20 but also the adjacent Naval Air Station) disrupting natural recharge in the area, 
all contribute to the irregular groundwater conditions of the site. 

The locations of the pilings associated with Building LP-20 should be provided on one 
of the base maps. Or at a minimum the number, construction and depth be provided 
with a examination of the depth to the confming unit associated with the pilings. 

Efforts were made to locate drawings indicating this information during the preparation 
of the RI Report. However, due to the age of the facility and inadequate record keeping 
in during the 1940s construction period, this information is not available. 

In regards to the Feasibility Study (FS), I generally have no comments based on how 
it was submitted. They do not appear to arrive at any specific technology to propose, 
although I might be reading it wrong. 
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Comment (21): 

Response: 

Comment (22): 

Response: 

Comment (23): 

Response: 

The purpose of the FS is to provide the US. Navy with sufficient technical data and 
information to select a remediation alternative. The Proposed Remedial Action Plan 
(PRAP) will present the actual remediation alternative proposed for the site. The Draft 
PRAP was submitted to the US. Navy on February 28, 1996 and will be submitted to 
the USEP A and VDEQ upon fmalization of the RI and FS report. 

For the Building LP-20 site, air sparging with soil vapor extraction is the recommended 
remediation alternative for the shallow aquifer. This is alternative 3S in the Draft Final 
FS Report. In addition, monitoring of the Yorktown Aquifer with institutional controls 
(Alternative 2Y) is the recommended alternative for the Yorktown Aquifer. 

Data generated during this investigation should be submitted to EPA in electronic 
media. The data should include a scaled site map (in Digital Exchange Format DXF) 
which shows all sampling locations as well as physical features, location data of all 
sampling points, analytical data in a spreadsheet format. 

Once the RI Report is fmalized and permission to provide such data is granted by the 
US. Navy, Baker will provide electronic files of the analytical results and figures. 

The new oral RID for manganese is 0.024 mg/kg/d, not 0.14 mg/kg/d. please consult 
the IRIS data base for further information. Note that the RBCs for manganese will 
need to be recalculated. 

The new oral RID for manganese (0.024 mg/kg/day) will be incorporated into all 
components of the risk assessment, including the derivation of Region III COPC 
screening levels (as obtained from the RBC tables). The new noncarcinogenic 
tapwater, residential soil and industrial soil COPC screening levels for manganese 
(based upon a target hazard quotient ofO.! and rounded to two significant figures) that 
will be incorporated into the selection of COPCs in the Final RA will be 88 Jlg/L, 190 
Jlg/kg and 4,900 Jlg/kg, respectively. 

Dermal contact from groundwater is usually only considered for children, while adults 
are usually assumed to shower only. Note that both children and adults are assumed 
to shower in the risk assessment. This assumption may lead to an overestimation of 
risk for the child. 

The comment is similar to that received from Region III on the Draft Final CD Landfill 
RA (which is part of the Naval Base), that was finalized in December 1995, and 
essentially recommends the evaluation of dermal groundwater risks for only children 
and not adults. The rationale is that total body contact with domestically groundwater 
occurs during showering and bathing activities for young children and adults, 
respectively. Dermal exposure via bathing is considered more significant than 
showering since the water contact time with skin, and consequently, dermal absorption, 
is assumed to be greater during bathing. Therefore, the assumption that health risks 
resulting from dermal groundwater exposures during showering are insignificant due 
to short contact time render the evaluation of this scenario for adults as overly 
conservative for the adults [Note that the last sentence of the comment is assumed to 
be mis-stated in context of a similar Region ill comment made on the CD Landfill RA.] 



Comment (24): 

Response: 

Comment (25): 

Response: 

Comment (26): 

Response: 

Comment (27): 

Response: 

Comment (28): 

Response: 

Comment (29): 

Baker agrees with this concept; however Baker recommends that for consistency with 
the RA produced for the CD Landfill site, that the dermal groundwater risks estimated 
for adult residents remain in the Final RA, and that a discussion of the overestimation 
of risks to adults produced under this seenario be provided in the Uncertainties Section 
(Section 8.6). 

Please consult the Regional Guidance on "Dermal Exposures from Soil" for the 
appropriate absorption factors to use for volatile organic compounds. 

Region III's release of the cited Regional Guidance document, December 1995, 
coincided with the submittal of the Draft Final report. Based on this new guidance, a 
dermal absorption factor of 0.05% for VOCs will be incorporated into the Final risk 
assessment. 

The following input errors were noted in the Foster and Chrostowski Shower Model: 

Shower Flow Rate - 20Llmin, not 10 Llmin 
Shower Stall Volume - 2.9 m3

, not 6 m3 

Water Viscosity - l.005 cp, not 0.01005 cp 

The shower model inputs for shower water flow rate, shower stall volume and water 
viscosity will be changed accordingly. 

Sample calculations for 95% UCL and the W-test should be presented in the Appendix. 

Sample calculations for the 95%UCL and the W-Test will be presented in an appendix 
to the Final Rl Report. 

Risks from surface and subsurface soil are not additive, since they represent the same 
exposure route. 

Comment noted; however, in the Draft Final Baseline RA for CD Landfill, as well as 
the Camp Allen Final Baseline RA, the risks for the surface and subsurface soils were 
estimated separately, then summed together as part of the total site risk. Although this 
methodology is contradictory to that recommended by this comment, it does add an 
extra margin of health-conservatism. Baker recommends that this not be changed in 
the Final RA for the Building LP-20 site, but rather, it be addressed in Section 8.6 as 
an uncertainty that results in a health-conservative overestimation of total site risks. 
This would then preserve the consistency in methodologies followed by Baker at all 
Naval Base sites, which only recently have been drawing comments from Region III. 

Potential risk(s) from exposure to contaminants discharged from groundwater to 
surface water were not evaluated. 

This migration pathway was not evaluated since no surface water samples were 
collected at the site. Groundwater concentrations are typically not used as "surrogate" 
surface water concentrations since using groundwater data ignores dilution/attenuation 
effects in the receiving stream as well as background, or upgradient, surface water 
contaminant concentrations. 

This document presents risk-based remediation goals for groundwater that are based 



Response: 

on an assumed industrial exposure pathway; whereby, the total acceptable risk 
approaches a cancer risk of 1 x 10-04

• In addition, the document points out that nearby 
surface waters may be impacted by contaminants discharged from groundwater but 
neglects to consider this medium in the remedial action objectives. Clearly further risk 
management discussions are needed in order to better defme the remedial action 
objectives for this site. 

Please see response to General Comment No. 4. 



ATTACHMENT B 
VDEQ COMMENTS AND RESPONSES 



ATTACHMENTB 

Review Comments 
Building LP-20 Site 

Virginia Department of Environmental Quality 

Draft Final Remedial I nvestigation 

Comment 1: 

Response: 

Comment 2: 

Response: 

Comment 3: 

Response: 

Section 5.2, Page 5-5 : Although no DNAPL's were found at monitoring wells LP-
20MW-2 and LP-20MW-3, according to the Clay Contour Map (Figure 5-8) the clay 
layer dips significantly around Building LP-14 and there is a possibility that DNAPL's 
are accumulated in this area (close to the monitoring well LP-20MW-4). 

The amounts of trichloroethane (TCE) detected in monitoring wells LP-20MW-2 and 
LP-20MW-3 were 23,000,ug/L and 7,700 ,ug/L, respectively. These concentrations 
are significantly greater than the 2,700 ,ug/L of TCE detected in LP-20MW-4. 
Therefore, it is unlikely that a DNAPL would be present in LP-20MW-4 if such a 
liquid was not detected in the other two wells. 

With additional monitoring wells planned for the area east of Building LP-14 prior to 
the finalization of the remedial design, monitoring for DNAPLs in wells LP-20MW-4 
and LP-20MW-13 can be performed at that time. 

Table 6-17: The RBC values specified in this table are off by a factor of 10. For 
example RBC value specified for chloroethane should be 31 x 106 and not 3.1 x 106

. 

The RBC values originally presented in Table 6-17 actually represented the 
contaminant of potential concern (COPC) screening levels. In accordance with Region 
III Technical Guidance, these levels are determined by dividing the RBC values for 
noncarcinogen compounds by a factor of 10. Table 6-17 has been revised to reflect the 
most recent RBC values. 

Section 8.3.3.2, Page 8-18 and Section 10, Page 10-1: Since the shallow aquifer 
appears to be connected to the deeper Yorktown Aquifer, it is necessary to fully defme 
the contamination in the shallow aquifer before remediation to avoid recontamination 
of the deeper aquifer. According to Section 10, the contamination is the shallow 
aquifer is not fully defmed in the areas south and west of Building U-132, east of 
Building LP-14, and south of Building LP-13. 

Further evaluation of the area near Building U-132 is not necessary at this time. The 
extent of contamination in this area which is not defined is rather limited in size. In 
addition, given the groundwater flow patterns of the area, contaminants in the 
vicinity of Building U-132 will migrate onto the Building LP-20 site and will 
eventually be remediated by the air sparging/soil vapor extraction recovery system 
selected for the site. The portion of the recovery system installed between Buildings 
LP-20 and LP-26 will be the initial section of the system which will remediate these 
contaminants. Further remediation of any remaining contaminants will occur as the 
contaminants migrate through the other portions of the remediation system located 
near Bellinger Boulevard. 

Evaluation of contaminants detected by previous investigations south of Building LP-
13 is also not necessary at this time . The result<; of the previous investigations 



Comment 4: 

Response: 

CommentS: 

Response: 

Comment 6: 

Response: 

Comment 7: 

Response: 

indicate that the extent of the contaminants is restricted to the Building LP-13 area. 
Also, the contaminant levels (12 J.-lg/L trichloroethene and 11 J.-lg/I vinyl chloride) 
are relatively low. 

The U.S. Navy does intend to install two additional monitoring wells in the area east 
of Building LP-14 to fully define the contamination detected in monitoring well LP-
20MW-4. It is also anticipated that these wells will further evaluate the contour of 
the underlying clay layer present in this area. The proposed monitoring wells will 
be installed prior to the finalization of the remedial design phase of the project. 

Section 8.4.4.3, Page 8-28: It is not clear why inorganic values have been left out for 
skin absorption under current and future on-site workers scenario. 

The default inorganic absorption factor of 1 % (Ryan, et aI., 1987) will be added to the 
cited list of absorption factors. 

Section 8.6, Page 8-43: This section refers to Table 8-23 which does not exist. 

The correct table number is Table 8-21 which will be corrected accordingly. 

According to Tables 2-12 and 2-13 and Figure 2-5, free product was encountered in 
samples. Should risk to human health and the environment be evaluated separately due 
to free product? 

The risk assessment did evaluate the risks associated with dissolved fuel-related 
contaminants in groundwater, such as benzene. It is important to note that the 
petroleum sites are not part of the Building LP-20 site and are undergoing remediation 
under the underground storage tank program. 

According to footnote at the end of Table 8-13, all inorganics will have a value of 20% 
as absorbed value. It is not clear why Table 8-13 uses different values for several 
. . 
morgarucs. 

The cited footnote will be modified to state that a 20% absorption efficiency is 
presented as a default value for those inorganics where chemical-specific values are not 
available. 

Draft Final Feasibility Study 

Comment 1: 

Response: 

Table ES- l: Risk-based cleanup goal for TCE should take into consideration the fact 
that remaining TCE (after cleanup) will degrade into vinyl chloride. The concentration 
of vinyl chloride after degradation should not exceed the risk-based concentration of 
6 J.-lg/L (risk-based concentration for vinyl chloride). 

The monitoring program to be implemented for the corrective action will evaluate both 
TCE and vinyl chloride concentrations. As monitoring activities continue and 
contaminant trends are established, it will be possible to thoroughly evaluate the 
contaminant concentrations in relation to the risk-based remediation levels. 



Comment 2: 

Response: 

Comment 3: 

Response: 

Toxicology Questions 

Table 2-3b: Virginia Air Pollution Control Regulations, Items 2 and 3: Both these 
items refer to VR 120-04 (Rule 4) which is used for old sources which existed before 
air pollution regulations went into effect. Please correct the citation to VR 120-05 
which is for new and modified sources. 

The table has been revised as requested. 

Figures 4-2, 4-5, and 4-7: The conceptual layouts in these figures do not cover areas 
east of Bousch Creek Culvert. According to RI, some areas east of Bousch Creek 
Culvert are contaminated in the shallow aquifer. Due to flow direction of NE is 
shallow aquifer, the existing layout will not be able to remediate this contamination. 

Additional investigation activities will be performed in the vicinity of Building LP-14 
prior to finalizing the remedial design. If necessary, the layout of the remediation 
activities will be revised according to the contaminant levels detected. Please see the 
response to Comment No.3, Draft Final Remedial Investigation. 

Draft Final Remedial Investigation and Risk Assessment 

Comment 1: 

Response: 

Comment 2: 

Response: 

Comment 3: 

Response: 

Section 4: It is not clear why TCL (target compound list) pesticides and PCBs were not 
included in the investigation. Rave these been ruled out as contaminants of concern in 
previous investigations? Please provide a rationale for not including pesticides and 
PCBs. 

Pesticide/PCBs samples were collected during the Interim Remedial Investigation 
performed by Environmental Science and Engineering (Table 2-5). Groundwater 
samples collected from monitoring wells SW -2 and SW -3 provided no detectable levels 
of either PCBs or pesticides. Based on the physical nature of the site (i.e., concrete 
surface, limited vegetation areas, etc.), additional PCB/pesticide sampling was deemed 
unnecessary. 

Table 8-1 : It appears that the COPC (contaminant of potential concern) screening 
levels used for Dibenzofuran are incorrect. Therefore, Dibenzofuran does not need to 
be retained as a COpe. 

The correct residential and industrial soil COPC screening values will be changed to 
31,000 Ilg/kg and 820,000 Ilg/kg, respectively. As noted, this will result in the 
elimination of dibenzofuran as a soil COPC in the Final RA. 

Table 8-3 : It appears that the COPC screening level used for manganese has not been 
adjusted to a target hazard quotient of 0.1. Several of the manganese detections exceed 
the adjusted screening level. Therefore manganese should be retained as a COPC in 
shallow groundwater. 

A TRQ of 0.1 and the new oral RiD for manganese (0.024 mg/kg/day) will be 
incorporated into all components of the risk assessment, including the derivation of 
Region III COPC screening levels (as obtained from the RBC tables). The new 
noncarcinogenic tapwater, residential soil and industrial soil COPC screening levels 
(rounded to two significant figures) that will be incorporated into the selection of 
COPCs in the Final RA will be 88 Ilg/L, 190 Ilg/kg and 4,900 Ilg/kg, respectively. 



Comment 4: 

Response: 

CommentS: 

Response: 

Comment 6: 

Response: 

Comment 7: 

Response: 

Table 8-13, Section 8.3 .1: The characterization ofthe exposure setting should include 
a discussion of the closure plans for the NADEP area in the vicinity of Building LP-20. 
This has been briefly discussed in Section 1.4.1 of the RI and also in the FS. A more 
detailed discussion should be included in the risk assessment since this may effect 
potential future exposures. 

The future of Building LP-20 and the overall NADEP area is still in question. Naval 
Base personnel indicate that, under the BRAC plan, portions of NADEP will be 
realigned under a new tenant command. Under the plan, some buildings will be 
demolished and the remaining buildings will be to used by the new command. The 
buildings to be demolished are still undecided. In addition, portions of the report were 
revised to state that although this area may be closed, the property will remain within 
the jurisdiction of the U. S. Navy. 

Page 8-14. Section 8.3 .2: A civilian residential exposure scenario should also be 
presented, particularly in light of the fact that the area is scheduled for closure. 

A civilian residential exposure scenario is not practical for this site. As shown in 
Figure 1-1 of the Draft Final RI Report, the site area is nearly I12-mile inside the Naval 
Base from the nearest gate. Although the site may be closed, this area of the Base will 
always be used for some type of industrial operation. 

Page 8-19, Section 8.3.3 .2: Volatilization during showering is discussed in this 
section. Please also discuss the potential for volatilization in basements or ground 
floors of existing buildings. Because the concentrations of volatile organic 
contaminants are so high and the plumes appear to occur beneath the buildings, air 
sampling is also recommended to assess risk to current and future workers. 

The existing building at the Building LP-20 site is constructed upon a thick concrete 
slab with no basement. The potential does exist for volatilization into the ground floor 
through fine cracks in the slabs, expansion joints and drains. However; air sampling 
for the purpose of determining volatilization through the floor slab was not performed 
for two reasons: first, the buildings are very large and well-ventilated; and, second, 
solvents and chemicals are routinely used in Building LP-20; therefore, air sampling 
could not delineate between air concentrations originating from on-going activities at 
the site, and concentrations that have volatilized into the building from the underlying 
groundwater plume. 

Appendix 0, Tables 3 and 4: I was unable to verify some of the 95% UCL (upper 
confidence limit) values using the equation for lognormal distributions. The 
calculations should be checked, particularly the H-statistic values, and corrected if 
necessary. 

Differences in Baker's and VDEQ's calculation results may have resulted from 
differences in interpolation techniques applied for obtaining H-statistic values (Table 
A-12 of Gilbert, 1987) in calculation of the lognormal 95%UCL. Baker uses a Lotus 
1-2-3 macro developed specifically for deriving 95% UCLs for both normally and 
lognormally distributed data sets. Table A-12 has been entered as a look-up table for 
the macro in determining lognormal 95%UCLs. Determination of an H-value for a 



CommentS: 

Response: 

lognonnally distributed data set described by n (number of samples) and Sy (standard 
deviation) values that are not given in the look-up table can be done by cubic 
interpolation, as suggested by Gilbert (1987). However, rather than perfonning a cubic 
interpolation in this instance, the macro defaults to nand Sy values in the look-up table 
that most closely approximate the actual values, and that results in selection of an H­
value yielding the most conservative 95%UCL, and consequently, the most health­
conservative risk estimate for that data set. Therefore, the macro results in a slightly 
more health-conservative risk assessment than would be obtained using interpolated 
H-values. In response to a comment by Region III, sample calculations of nonnal and 
lognonnal 95%UCLs will be provided in an appendix of the Final Report. 

Appendix R, Groundwater Tables: It appears that the penneability constant (PC) used 
for benzene is incorrect by an order of magnitude. Please check and correct as 
necessary. 

The correct penneability constant for benzene, 0.021 cm/hour, will be entered into the 
dennal risk spreadsheets for groundwater. 

Draft Final Feasibility Study 

Comment 1: 

Response: 

Comment 2: 

Response: 

Table 2-1: The table indicates that the cleanup levels are based on the potential future 
non-potable industrial use. Therefore the selected remedy should include a provision 
to insure that the aquifer cannot be used as a potable source or as non-potable source 
under a residential scenario. 

All of the active groundwater alternatives presented in the FS include institutional 
controls to restrict non-potable use of the shallow aquifer and to restrict non-potable 
and potable usage of the deep aquifer. Similarly, the City of Norfolk currently restricts 
the shallow aquifer to non-potable use. In addition, Alternatives 3S, 4S, 5S, 3Y, and 
4 Y present goals of restoring the shallow aquifer as a non-potable water supply for 
industrial use only, thus restoring its beneficial use. 

Page 3-3, Section 3.3.1: The first paragraph indicates that institutional controls could 
be implemented under the Base Master Plan. However, it had been stated previously 
that this area is subject to closure under BRAe. It is therefore not clear how the 
institutional controls would be implemented. 

As shown in Figure 1-1 of the Draft Final FS, Building LP-20 is located approximately 
112-mile inside the Naval Base from the nearest gate. Under the closure plan the 
current mission of the building may change from an engine overhaul facility to a 
warehouse or other related function. Although Building LP-20 may be realigned to a 
new command under the BRAC Plan, it is expected to always remain part of the Naval 
Base. 

ARAR Coordinator Comments 
Draft Final Feasibility Study 

Comment 1: Table 2-3(a) correctly identifies the Virginia Water Quality Standards as they pertain 
to the natural discharge of groundwater to surface water. The appropriate groundwater 
cleanup level at the point of compliance where groundwater naturally discharges to 
surface water is the effluent discharge limit that would be established if it were a point 
source discharge. This concentration level can be established by DEQ Water Division 
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Comment 2: 

Response: 

Comment 3: 

Response: 

Comment 4(a): 

Response: 

Comment 4(b): 

in accordance with the Virginia Pollution Discharge Elimination System Regulations 
(VPDES) (VR-680-14-01). Infonnation that is needed to develop the discharge limit 
includes the parameters of concern, the estimated flow rate of the natural discharge, and 
the location of the discharge. Depending on the characteristic of the receiving stream, 
a dilution factor may be taken in to account in establishing the discharge limit/clean-up 
level, as well as the hardness value for the stream. If the stream is intermittent, the in­
stream water quality standard would be the cleanup level at the point of compliance. 

For the Building LP-20 site, air sparging with soil vapor extraction is the recommended 
remediation alternative for the shallow aquifer. This is alternative 3S in the Draft Final 
FS Report. This remediation alternative will be presented in the Draft Final Proposed 
Remedial Action Plan (pRAP), which will be submitted upon fmalization of the RI and 
FS reports. The air sparging system is an in situ technology which does not require 
discharge of treated groundwater. Therefore, establishment of effluent limits under the 
VPDES system will not be required. However, Table 2-3(a) will be modified to include 
reference to VR-680-14-01 as Alternatives 5S and 4Y include active remedial 
groundwater treatment with the possibility for discharge of treated groundwater to a 
surface water body. 

Table 2-3(a) indicates that the Virginia Regulations for the Control and Abatement of 
Air Pollution are not enforceable and are therefore only a TBC for excavation activities. 
The standards included in these regulations are enforceable and should be included a 
potential ARAR in Table 2-3(a). (Please note that Table 2-3(b) states that these 
regulations are applicable to emissions from excavation activities, as well as to 
emissions fonn groundwater treatment systems.) 

The tables will be revised as requested. 

Table 2-3(b) states that DON has the authority for approval of an erosion and sediment 
control plan. Typically an erosion and sediment control plan must be submitted for 
review and approval by the soil and water conservation district or locality. Does the 
facility intend to have their plan reviewed by the local soil and water conservation 
district or the City of Norfolk. 

In accordance with infonnation obtained from Mr. Rosenberg of the City of Norfolk 
Environmental Services (CNES), the local governing agency (CNES) does not have the 
authority to regulate crosion and sediment control. Therefore, the CNES does not 
review Naval Base plans. 

The Virginia Pollutant Discharge Elimination System Regulations (VPDES) (VR 680-
14-01) are identified in Table 2-3(b) as being "relevant and appropriate" to the 
discharge of treated water to surface water on site. These regulations should be listed 
as being applicable. 

The table will be reviscd as requested. 

The Virginia Water Permit Regulations (VR 680-15-01) would also be applicable to 
discharges to surface water. These regulations include procedures and requirements to 
be followed in connection with activities such as dredging, filling, or discharging any 
pollutant into or adjacent to, surface waters, or any activity which impacts the physical, 
chemical, or biological properties of surface waters. The defmition of surface waters 
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above is also applicable to activities impacting wetlands, as well as the Chesapeake 
Bay Preservation Act which is referenced below.) 

(b) The Chesapeake Bay Preservation Act, Code of Va. 10.1-2100 et seg., and the 
Chesapeake Bay Preservation Area Designation and Management Regulations (CBPA 
Regulations) (VR 173-02-01). Under these requirements, certain locally designated 
tidal and non-tidal wetlands, as well as other sensitive land areas, are subject to 
limitations regarding land-disturbing activities, removal of vegetation, use of 
impervious cover, erosion and sediment control, stormwater management, and other 
aspects ofland use that may have effects on water quality. 

(c) The Coastal Management Plan, City of Norfolk, under the requirements of the 
Coastal Zone Management Act, 16 U.S.c. 1451 et seg., and the National Oceanic and 
Atmospheric Administration (NOAA) Regulations on Federal Consistency With 
Approved State Coastal Zone Management Programs, 40 CFR Part 930. Under these 
programs, activities within a Coastal Management Zone must be in compliance with 
local requirements. 

Compliance with these ARARs will be noted in the appropriate tables. 




