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I. INTRODUCTION 

State and local governments throughout the country are seeking to address the problem of pesticides 
contamination as part of their ground water protection programs. The recent re-authorization of the Clean 
Water Act provides additional impetus for addressing pesticide contamination as a nonpoint source for 
both surface and ground water. Under the new Nonpoint Source Management Program, States can be 
eligible to receive funding for ground water protection activities. EPA expects that many States will seek 
to control pesticide contamination as part of their comprehensive nonpoint programs. As part of the 
Ground Water Resource Assessment Study (GWRAS) for the District of Columbia, conducted by the 
University of the District of Columbia (UDC) DC Water Resources Research Center (WRRC) under a 
grant from the D.C. Department of Consumer and Regulatory Affairs (DCRA), ground water from five 
(5) monitoring wells was analyzed for the presence of pesticides. 
 
When pesticides are applied to the land surface, a certain amount may run off the land into streams and 
rivers. This runoff, coupled with industrial discharges, can result in low-level contamination of surface 
water. In certain hydrogeologic settings, for example a sandy soil over a ground water source that is near 
the surface, pesticides can leach down through the soil into the ground water and may reach surface water 
from there. EPA's Water Program sets standards and provides advisory levels for pesticides and other 
chemicals that may be found in drinking water. 
 
Nonpoint source pollution seriously impacts District waters. Creating a cohesive nonpoint source 
program is a high priority for the District's water pollution control program. EPA designated DCRA's 
Environmental Regulation Administration (ERA) as the lead agency for the management of the nonpoint 
source pollution control program. Several ERA divisions contribute to the nonpoint source pollution 
control effort. Among them, the Water Resources Management Division has developed a monitoring 
program to assess pollutant loads from nonpoint sources within the District of Columbia. Also, the 
Pesticides, Hazardous Waste and Underground Storage Tank Division indirectly regulates the control of 
nonpoint source pollution from toxics such as pesticides and herbicides. The overall goal of the District's 
NPS management program is to reduce the impact of nonpoint source pollution on all of its water 
resources. Therefore, the program addresses both surface waters and ground water. 
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II. PURPOSE AND SCOPE 

The District's Pesticide and Hazardous Waste Management Program (PHWMP) identified the need to 
determine the fate and occurrence of a number of commonly used pesticides in the city's ground 
water. As part of the District's Ground Water Resource Assessment Study (GWRAS), the PHWMP 
requested that ground water samples from the project's monitoring wells be analyzed to detect the 
presence of these chemicals. This report provides descriptions of the project background, the sampling 
procedures, and the chemical analysis results obtained during this phase. 

III. BACKGROUND 

The Ground Water Resource Assessment Study for the District of Columbia consists of three phases. 
During Phase I, existing current and historical data concerning ground water quality and quantity in 
the District were examined to obtain background information, including geology, hydrology, and land 
use, characterizing the nature and extent of ground water in the city. The final version of the 
background study was submitted to the Department of Consumer and Regulatory Affairs (DCRA) in 
May 1992. 

Based on information from the background survey, suitable locations were identified for the 
installation of five (5) monitoring wells during Phase II. These "Group A Wells" (as opposed to the 
Group B Wells installed to monitor nonpoint source pollution from specific sources) were installed to 
tap the three major geological units within the District of Columbia, i.e. 1) the bedrock of the 
Piedmont Province; 2) the sole source confined Patuxent aquifer of the Potomac Group Formation in 
the Coastal Plain; and 3) the Coastal Plain terrace deposits. The objective was to collect ground water 
quality data that will serve as a baseline for a continuous ground water monitoring program. 
Consequently, the wells were placed as far away (or upgradient) as possible from any known or 
suspected contamination sources. The final well locations were determined after intensive research to 
ensure that the baseline requirement was met. 

MW-1 is located on National Park Service land in Ft. Dupont Park, NE. The well is 270 feet deep and 
taps the interstate confined Potomac Group Aquifer that provides drinking water to neighboring 
counties. MW-2 was installed on a playground at the intersection of New York Ave, NW and 1st 
Street, NW. Initially, this well was intended to tap water from the perched tables in the terrace 
deposits. Due to dewatering in the area, however, the perched table had been drained. At a depth of 45 
feet, it is now assumed that the well also intercepts water from the Potomac Group aquifer. MW-3 
was drilled into the bedrock of the Piedmont Province at a site near the intersection of Dalecarlia 
Parkway and Warren Street, NW. The well reaches a depth of 100 feet. MW-4, at 'Massachusetts Ave 
and Constitution Ave, NW, captures the river terrace deposits. Ground water was encountered at a 
depth of 24 feet. The well fell dry during pumping tests, indicating either a perched water table or a 
water bearing deposit of limited areal extent. MW-5 was installed in the alluvial deposits between the 
Washington Channel and the Anacostia River, at 1 st Street and N Street, SW.Groundwater was 
intercepted a 8 feet below land surface. As MW-4, the well dried up during the pumping test. Fig. 1 
shows the location of the wells. Details on well construction and geology encountered are provided in 
the Well Construction and Field Operations Report - Group A Wells. 
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VI. SAMPLING PROCEDURES 

Sampling operations were performed by the fully equipped, EPA certified and experienced sampling 
team of Gascoyne Laboratories, Inc. (2101 Van Deman Street, Baltimore, MD 21224-6697). Standard 
operational procedures for the collection of ground water samples, as specified in the laboratories 
QA/QC plan, were followed. Excerpts from the plan were included in the QAPjP submitted to DCRA. 
In addition, one duplicate set of samples was submitted to another laboratory, Spectralytix, Inc. In this 
way, a control mechanism was established to assure the accuracy of the results. 

A sampling protocol is provided for each sampling date and well. The protocols list weather and well 
conditions, water volume removed for purging, purging method /equipment, etc. (see Table 1). pH, 
specific conductance, temperature and depth to water were measured directly in the field. Water 
samples were preserved according to the parameters to be analyzed and as specified in the Quality 
Assurance Project Plan submitted by WRRC to DCRA. 

On 7/08/92 and on 10/05/92, MW-2 at NY Ave and 1st St, NW was purged using a cleaned PVC bailer 
and a dedicated rope. All standing water was removed from the well with one volume casing. The well 
was left to recharge overnight and sampled on 7/09/92 and 10/06/92 respectively. 
 
On 7/13/92 and on 10/05/92, MW-1 at Ft. Dupont Park was purged and sampled, using a 
submersible pump and PVC pipe. After three volume casings were removed, the bottles were filled 
directly from the pipe, preserved according to the respective parameters and cooled to 4 degrees 
Celcius. 0.45 micron filters were used to filter in the field. 
 
On 10/05/92, monitoring wells MW-3 at Dalecarlia Parkway and MW-4 at MA Ave and on 
Constitution Ave, NW were purged using clean PVC bailers and dedicated nylon rope. MW-5 was 
purged on 10/07/92. The wells were left to recharge overnight and sampled the following days. 
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Table 1. Sampling methods for Group A wells 
 
 
 Well # 
  

Site Name Depth(ft) Purging/Sampling Method Casing 
  Virus 

   removed
MW-1 Ft Dupont 270 submersible pump 3 
MW-2 New York Ave 40 cleaned PVC bailer 1 
MW-3 Dalecarlia 100 cleaned PVC bailer 3 
MW-4 Massachusetts Ave 20 cleaned PVC bailer 1 
MW-51 First Street 15 cleaned PVC bailer 1 

Where recharge to the well is very slow, only one casing volume was removed. One volume was 
sufficient to remove all water from the respective wells. A complete record of all sampling 
protocols is provided in the Appendix. 

'Note: For the sampling dates 7/92 and 10/92, Gascoyne Labs, Inc. erroneously gave each well the number MW-1. 
This has been corrected for subsequent reports. Also, MW-5 was named Canal St for sampling dates 7/92 and 
10/92. In the over all reporting, however, this well is called 1st St & N St, SW. 
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 V. RESULTS OF CHEMICAL ANALYSIS 
 
The following tables show the indicator parameters and the pesticides/herbicides of interest for the Phase II 
sampling and analysis of the Group A wells: 
 
 
Table 2.  MW-1  Ft. Dupont  Park   

Parameter Unit Result 7/92 Result 10/92

Spec. Conductance  (F)2 μmho/cm 126.0 157.0 
Temperature (F) ºC 15.4 14.7
pH (F)  6.7 6.8
Color ppm 4,000.0 100.0
TDS ppm 120.0 90.0
TSS ppm 760.0 500.0
TOC ppm 1.0 1.0
TOH ppm ND<0.01 ND<0.01
COD ppm ND<10.0 ND<10.0 
    
Chlordane ppb ND<0.5 ND<0.5 
Endrin ppb ND<0.1 ND<0.1
Heptachlor ppb ND<0.05 ND<0.05
Heptachlor epoxide ppb ND<0.05 ND<0.05
Lindane ppb ND<0.05 ND<0.05
Methoxychlor ppb ND<0.5 ND<0.5
Toxaphene ppb ND<2.0 ND<3.0
Dieldrin ppb ND<0.1 ND<0.1
Chlordane-alpha ppb ND<0.05 ND<0.05
Chlordane-gamma ppb ND<0.05 ND<0.05
Isofenphos ppb ND<1.0 ND<1.0
Alachlor ppb ND<0.5 ND<0.5
Atrazine ppb ND<5.0 ND<5.0
Chlorpyrifos ppb ND<0.1 ND<0.1
2,4-D ppb ND<0.5 ND<0.5
2,4,5-TP ppb ND<0.2 ND<0.1
Dicamba ppb ND<0.2 ND<0.2
MCPP ppb ND<5.0 ND<0.4 
 
2(F) denotes parameter measured in the field 
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Table 3. MW-2 New York Ave & 1st Street, NW 

Parameter                  Unit         Result 7/92   Result 10/92
Specific Conductance (F) μmho/cm 145.  0 178.0 
Temperature (F) °C 16.7 15.0
pH (F)  6.4 6.3
Color ppm 200.0 4,000.0
TDS ppm 98.0 120.0 
TSS ppm 32,000.0 12,000.0
TOC ppm 8.0 1.0 
TOH ppm ND<0.01 ND<0.01 
COD ppm ND<10.0 ND<10.0 
    
Chlordane ppb ND<1.0 ND<0.5 
Endrin ppb ND<0.2 ND<0.1
Heptachlor ppb ND<0.1 ND<0.1
Heptachlor epoxide ppb ND<0.1 ND<0.05
Lindane ppb ND<0.1 ND<0.05
Methoxychlor ppb ND<1.0 ND<0.5
Toxaphene ppb ND<4.0 ND<3.0
Dieldrin ppb ND<0.2 ND<0.1
Chlordane-alpha ppb ND<0.1 ND<0.05
Chlordane-gamma ppb ND<0.1 ND<0.05
Isofenphos ppb ND<2.0 ND<1.0
Alachlor ppb ND<1.0 ND<0.5
Atrazine ppb ND<10.0 ND<5.0
Chlorpyrifos ppb ND<0.2 ND<0.1
2,4-D ppb ND<1.0 ND<0.5
2,4,5-TP ppb ND<0.4 ND<0.1
Dicamba ppb ND<0.4 ND<0.1
MCPP ppb ND<2.0 ND<0.2 
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Table 4. MW-3 Dalecarlia Pkwy & Warren Street, NW 

 

Parameter Unit Result 7/92 Result 10/92
Specific 
Conductance μmho/cm  469.0 

Temperature °C 17.4
pH   8.7 
Color ppm  3,000.0
TDS ppm  *1
TSS ppm  *1
TOC ppm 6.0
TOH ppm ND < 0.01
COD ppm ND < 10.0
    
Chlordane ppb  ND < 0.5 
Endrin ppb ND < 0.1
Heptachlor ppb ND < 0.05
Heptachlor epoxide ppb ND < 0.05
Lindane ppb ND < 0.05
Methoxychlor ppb ND < 0.5
Toxaphene ppb ND < 3.0
Dieldrin ppb ND < 0.1
Chlordane-alpha ppb  ND < 
Chlordane-gamma ppb  ND < 
Isofenphos ppb ND < 1.0
Alachlor ppb ND < 0.5
Atrazine ppb  ND < 5.0 
Chlorpyrifos ppb  ND < 0.1 
2,4-D ppb  ND < 0.5 
2,4,5-TP ppb  ND < 0.1 
Dicamba ppb  ND < 0.1 
MCPP ppb  ND < 0.2 
 
*1 Sample could not be filtered due to extremely high solids; total solids = 34,000 ppm 
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Table 5. MW-4  Massachusetts Ave & Constitution Ave, NE 
Parameter Unit  Result 7/92 Result 10/92
Specific 
Conductance μmho/cm  920.0 

Temperature °C  19.0 
pH  6.0
Color ppm 5,000.0
TDS ppm 540.0
TSS ppm 16,000.0
TOC ppm 2.0
TOH ppm 0.03
COD ppm  ND < 10.0 
    
Chlordane ppb  ND < 0.5 
Endrin ppb ND < 0.1
Heptachlor ppb ND < 0.05
Heptachlor epoxide ppb ND < 0.05
Lindane ppb ND < 0.05
Methoxychlor ppb ND < 0.5
Toxaphene ppb ND < 3.0
Dieldrin ppb ND < 0.1
Chlordane-alpha ppb ND < 0.05
Chlordane-gamma ppb ND < 0.05
Isofenphos ppb ND < 1.0
Alachlor ppb ND < 0.5
Atrazine ppb ND < 5.0
Chlorpyrifos ppb ND < 0.2
2,4-D ppb ND < 0.5
2,4,5-TP ppb ND < 0.1
Dicamba ppb ND < 0.1
MCPP ppb  ND < 0.2 
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Table 6.  MW-5  1st Street & N Street, SW 

Parameter Unit Result 7/92 Result 10/92
Specific 
Conductance μmho/cm  700.0 

Temperature °C  17.3
pH   5.5
Color ppm  20,000.0 
TDS ppm  450.0 
TSS ppm  14,000.0
TOC ppm  6.0
TOH ppm  0.02
COD ppm  ND < 10.0 
    
Chlordane ppb  2.0 
Endrin ppb ND < 0.1
Heptachlor ppb ND < 0.05
Heptachlor epoxide ppb ND < 0.1
Lindane ppb ND < 0.1
Methoxychlor ppb ND < 0.5
Toxaphene ppb  ND < 3.0 
Dieldrin ppb ND < 0.1
Chlordane-alpha ppb  *2 
Chlordane-gamma ppb 

 
*2 

Isofenphos ppb  ND < 1.0 
Alachlor ppb ND < 0.5
Atrazine ppb ND < 5.0
Chlorpyrifos ppb ND < 0.2
2,4-D ppb ND < 0.5
2,4,5-TP ppb  ND < 0.1 
Dicamba ppb ND < 0.1
MCPP ppb ND < 0.2
 
*2 Not determinable due to sample matrix 
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The pesticide Chlordane was the only substance of interest that was detected during this phase of the 
GWRAS. While the detected concentration of 2 ppb does not exceed the Maximum Contaminant Level 
(MCL) required by U.S EPA (0.002 mg/1, Title 40 CFR Part 141.61, oral communication from EPA 
Hotline), ground water from that monitoring well, MW-5, will be tested once more during Phase III of the 
study. 

The Appendix includes the complete data reports on the sampling operations and the results of the 
chemical analyses conducted on the water samples obtained from the five monitoring wells. In addition to 
the detected concentrations, the reports provided by Gascoyne Laboratories, Inc. also show the detection 
limit for each parameter and the EPA method employed in its analysis. A short discussion of the results is 
also provided in the Appendix. 

 

VI. CONCLUSIONS 

Based on the above findings, it can be concluded that for the five wells sampled, pesticides and herbicides 
were not detected in concentrations above the Maximum Contaminant Levels. Of the five wells sampled, 
four wells had non-detects only. However, due to the heterogeneity of the ground water bearing strata in 
the District of Columbia, the wells are not necessarily reflective of all the District's ground water. Ground 
water along other flow paths may well have pesticides present. Since this part of the GWRAS focused on 
wells away from known or suspected contaminant sources, the second step in pesticide management 
should concentrate on known sources of pesticides and herbicides, e.g. industry, streets, gardens, 
cemeteries, golf courses and residential areas. Gardens and golf courses are currently under investigation 
as part of the GWRAS. Eight wells were installed specifically to assess the impact of these potential urban 
pesticide sources. The results from that investigation will be published following completion of the 
sampling program in April 1993. 

An area of concern at the present time lies in the pesticide application practices of private citizens. It has 
been found that private citizens generally apply more pesticides than commercial/professional applicators. 
With over 40% residential area, the District of Columbia is likely to be affected by that circumstance. For a 
more complete picture of pesticide occurrence in ground water and its potential contribution to the water 
quality of the District's rivers, it is advisable to test the ground water quality in or near residential areas. 
Such a project would require the installation of some more monitoring wells, which would not only 
provide data on the question of pesticides in the ground water, but would also enable the District of 
Columbia to enhance its picture of the ground water resource in general. 
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1.  Background 

The overall aim of this project is to identify and quantify the inorganic and organic 
contaminants present in the ground water around the District of Columbia. This report is focused on 
pesticides and herbicides analysis of the Group A Wells.  

2. A Brief Overview of General Study and Field Sampling Locations 

To capture the migration of surface additives and changes in water table in the District of 
Columbia, ground water analysis was conducted in terms of six groups of parameters (nine 
Indicators/Routine Parameters; 25 Inorganic including 18 metals and 7 anionic nonmetals ; 13 Semi 
volatile Organics; 10 Volatile Organics; 19 Pesticides; and 2 Herbicides) for a total of 14 
monitoring wells. The general locations of the wells are shown on Figure 1. Upon visiting sampling 
sites, it was noted that certain wells were dry. The wells suitable for ground water sampling were 
divided into Groups A and B as listed bellow: 

1. Group A wells are monitored for general ground water resource assessment: 

            A.   MW-1 well at New York Ave Playground (NW-1) 

A. MW-1 well at Fort Dupont Park (DP-1) 

A. MW-1 well at Canal Street (CS-1) 

  A. MW-1 well at Dalecarlia Parkway (DA-1) 

  A. MW-1 well at Massachusetts Ave (MA-1) 

2. Group B wells are monitored for non-point source pollution: 

  B.   Peabody MW-1 at Peabody Gardens located at 9th Street (PG-1) 

  B. Peabody MW-2 at Peabody Gardens located at 9th Street (PG-2) 

  B. Peabody MW-3 at Peabody Gardens located at 9th Street (PG-3) 

  B. Hole 17, MW-1 at the Rock Creek Park Golf Course (RH-1) 

  B. Hole 14, MW-2 at the Rock Creek Park Golf Course (RH-2) 

  B.        Lederer MW-1 at Lederer Gardens located at Nannie Helen Burroughs Ave. (LG-1) 

  B.        Lederer MW-2 at Lederer Gardens located at Nannie Helen Burroughs Ave. (LG-2) 

            B.        Lederer MW-3 at Lederer Gardens located at Nannie Helen Burroughs Ave. (LG-3) 
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During July 1 - December 31, 1992, four groups of parameters (Indicators/Routine Parameters; Inorganic; 

Pesticides; and Herbicides) were measured for the Groups A and B wells. These wells were sampled in July 

1992 and October 1992. Ground water samples from all listed wells were analyzed, except that the last three 

Group A wells were not available for the sampling in July 1992. Future measurements for the Group A wells, to 

be conducted in Phase III in 1993, will focus on another set of four groups of parameters (Indicators/Routine 

Parameters; Inorganic; Semi-volatile Organics; and Volatile Organics). As stated earlier, this report is focused 

on sampling and measurements of pesticides and herbicides for Group A wells. 

 

3. Field Sampling Procedures 

 

Gascoyne Laboratories, Inc. (Baltimore, MD) was involved in sampling and analysis of all water 

samples. An accompanying pamphlet (1] contains information regarding capabilities and experience of this firm 

in field sampling and chemical testing services, quality control/quality assurance, and a list of field and 

laboratory instrumentation. 

The procedures for water sampling were similar for all monitoring wells, and they were based on the 

Environmental Protection Agency (EPA) guidelines (2). Water samples were collected during two periods, July-

1992 and October-1992. All relevant sampling data are listed on the Field Sampling Summary Reports and Well 

Sampling Field Reports attached to this Progress Report (see Appendix). Whenever standing water was present 

over or around the casing lid for any well, it was evacuated before the well cap was opened. Either a 

submersible pump (with a PVC tubing) or a cleaned PVC bailer (with a dedicated nylon rope) was used to purge 

the wells before sampling. When sufficient water was available, wells were flushed at one to three casing 

volumes. In some cases, sampling had to be conducted one or two days after flushing because the well purged 

dry after one or two casing volumes. The sample bottles, made from amber glass bottles with Teflon-lined caps 

for pesticides and herbicides analysis, were filled directly from the PVC tubing or the bailer. The depth of water 

prior to and after flushing and at the time of sampling was registered in the field. Also, the PH, specific 

conductance, and temperature prior to flushing and at the time of sampling were recorded along with volume of 

water in the well, volume of water removed for analysis, and other observations related to the odor and color of 

water. To filter particulates from water samples, 0.45-μm filters were used for analysis of metals and Toxic of 

Concern (TOC). All bottles were preserved and cooled to 4 °C in the field. 

 

4. Chemical Analysis Methods 
 
Almost all water samples collected during July-1992 and October-1992 were analyzed by Gascoyne  
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Laboratories, Inc. To cross check the reliability of the data, one complete set of analysis for one well (Fort 

Dupont Park, Well-1) was performed by Spectralytix, Inc. on the ground water samples collected during July 

1992. All samples were analyzed within 7 to 15 days after sample collection. 

As shown on the accompanying data sheets under Appendicies A to C, the EPA methods 8080/8150 

were used for all determinations [3-5]. In these methods, a gas chromatograph (GC) capable of on-column 

injection is used in conjunction with an electron capture detector (ECD) or a halogen specific detector (HSD). 

When an ECD was used, the use of all plastic materials was avoided because phthalate esters are common 

interferences. Such interferences are not present when HSD was used. Detailed procedures for the analysis of 

pesticides [3,5] and herbicides [4,5] are given elsewhere. 

5.  Results and Discussion 

 

Reports of pesticides and herbicides analysis for the Group A wells are tabulated separately for July and 

October water samples. These results and the method detection limits for the tested compounds are attached to 

this Progress Report under Appendicies A to C. Note that only two Group A wells (MW-1 well at New York 

Ave Playground and MW-1 well at Fort Dupont Park) were available for sampling in July 1992, but water 

samples from all five Group A wells were tested in October 1992. As stated earlier, all water samples were 

analyzed by Gascoyne Laboratories, Inc.. Results of analysis by Spectralytix, Inc. for the Fort Dupont Park 

Well-1 also are attached for the July-1992 water sample. 

For the compounds tabulated, no pesticides and herbicides were detected for the samples collected at the 

Fort Dupont Park well. In fact, except for the water sample collected in October-1992 from monitoring well at 

the Canal Street (CS-1), no pesticides or herbicides were discovered in samples from other wells. Only three 

pesticides (Chlordane, alpha-Chlordane, and gamma-Chlordane) were detected for water from the Canal Street 

well (CS-1). The method detection limits for Chlordane, alpha-Chlordane, and gamma-Chlordane are 0.5, 0.05, 

and 0.05 /!g/L (ppb), respectively.The concentration of Chlordane in water was 2 ppb. For comparison, the 

latest Maximum Contaminant Level (MCL) for Chlordane in drinking water is set by EPA at 70 ppb [6]. Due to 

interference from matrix, the concentrations of alpha-Chlordane, and gamma-Chlordane could not be 

determined. Repeat sampling was not feasible because the volume of water in this well was less than other 

wells, and the well did not recharge adequately two days after flushing. 
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6. Scheduled Activities for Next Reporting Period 

Phase III of this project, to be conducted in 1993, involves measurements of four groups of 

parameters (Indicators/Routine Parameters; Inorganic; Semi-volatile Organics; and Volatile 

Organics) for the Group A wells. 
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