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Why the OIG Did This Audit 
 
Lead exposure can cause adverse 
health effects, including impaired 
neurological development in 
children, and hypertension and 
cardiovascular disease in adults.  The 
greatest risk of lead exposure is to 
infants, young children, and pregnant 
women. 
 
Health risks for children can include 
attention deficit and lowered 
academic achievement; delays in 
physical and mental development; 
and problems with cardiovascular, 
immune, and endocrine systems.  In 
adults, elevated lead levels can cause 
kidney problems and high blood 
pressure. 
 
This audit was included in our Fiscal 
Year (FY) 2018 Audit and Inspection 
Plan because of high levels of lead 
previously identified as a 
contaminant in the District’s drinking 
water. 

 
The Office of the Inspector General 
(OIG) assessed whether DC Water 
and District government water 
quality testing and oversight 
procedures are adequate to ensure 
that lead levels in the District's 
drinking water are below mandated 
limits. 
 

What the OIG Recommends 
 
The OIG made 9 recommendations 
for DC Water to improve water 
quality testing and oversight 
procedures to ensure sources of lead 
are identified and removed from the 
District’s water distribution system. 

 DC WATER: 
 

DC WATER’S PROCEDURES FOR MONITORING LEAD 
IN DRINKING WATER COULD BE IMPROVED  

 
What the OIG Found 

 
DC Water designed and implemented controls to ensure that lead levels 
in the District’s drinking water are at or below 15 parts per billion (ppb) 
as mandated by the United States Environmental Protection Agency’s 
(EPA’s) Lead and Copper Rule (LCR) regulations.1   However, DC 
Water’s lead monitoring reports to the EPA showed there are still 
measurable amounts of lead in the District’s drinking water, even though 
DC Water and the EPA2 agree “the most effective way to minimize 
exposure to lead is to remove the source(s) of lead.”3  Because DC Water 
did not design its system of controls to identify and remove all sources of 
lead, the District did not ensure that all sites with lead service lines are 
identified and represented in the LCR monitoring activities. 
 
DC Water management indicated that it is not DC Water’s responsibility 
to identify and remove all sources of lead exposure, especially when the 
lead plumbing is on the customer’s property.  However, identifying all 
sites with lead service lines is important to establish a sampling pool for 
water quality testing representative of the entire population at risk of lead 
exposure. 
 
Further, DC Water did not maintain complete and reliable data for the 
service line materials in the District’s water distribution system4.  For 
example, DC Water’s records indicate that 79 percent of the water service 
lines on customers’ property are made of unknown material.  According 
to DC Water officials, poor record maintenance, and lack of historical 
pipe installation records and updates from customers contributed to the 
incomplete data on service line material.  Accurate information about 
service line materials in use throughout the District would help DC Water 
and the District develop a plan to eliminate lead sources from the system. 
 
Besides water testing and monitoring activities, DC Water also replaced 
some lead service pipes as part of its overall effort to remove lead sources 
from the District’s drinking water system.  At the current rate, it would 
take the District 36 years if it were to replace all the known lead water 
service pipes.  If a significant portion of unknown water service pipes are 
made of lead, replacement could take even longer.  The EPA 
recommends replacing all known lead service pipes within 15 years5 of 
identification.  DC Water’s practice of performing partial pipe 
replacements does not mitigate customers’ long-term risk of lead 
exposure.  Full lead pipe replacement is the ideal solution to minimize the 
risk of lead exposure. 

   

                                                           
1 40 C.F.R. § 141.80(c) (2018). 
2 EPA website, https://www.epa.gov/sites/production/files/2015-11/documents/lcrwgmeetsum22jun2015-2.pdf, last visited Nov. 30, 2018.  The Safe 
Drinking Water Act requires the EPA to determine the Maximum Contaminant Level Goal (MCLG) for each contaminant.  EPA set the MCLG for lead in 
drinking water at zero because that is when all public health risk from lead is eliminated. 
3 DC Water’s website, https://www.dcwater.com/servicemap, last visited Nov. 30, 2018. 
4 For the purposes of this analysis, the water distribution system includes all infrastructure between the Aqueduct and the point of entry to each building. 
5 EPA only requires water systems to replace lead service lines if the LCR 90th percentile exceeds the lead action level of 15 ppb.  

https://www.epa.gov/sites/production/files/2015-11/documents/lcrwgmeetsum22jun2015-2.pdf
https://www.dcwater.com/servicemap
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Dear CEO and General Manager Gadis: 
 
Enclosed is our final report, DC Water’s Procedures for Monitoring Lead in Drinking Water 
Could Be Improved (OIG No. 18-1-04LA).  The audit was included in our FY 2018 Audit and 
Inspection Plan.  We conducted this audit under generally accepted government auditing 
standards (GAGAS). 
 
We provided DC Water with our draft report on January 18, 2019, and received their response on 
March 13, 2019.  Based on DC Water’s response, we re-examined our facts and conclusions and 
determined that the report is fairly presented.  We appreciate that DC Water officials addressed 
some findings immediately upon notification during the audit.   
 
We acknowledge and commend DC Water for announcing new plans to work closely with the 
District government to implement a new water service pipe replacement program that offers free 
and discounted (non-lead) replacements of lead water service pipes on private property for 
thousands of homes across the city.  We know implementation of this program depends upon 
funding from the District, which is anticipated in October 2019. 
 
DC Water concurred with Recommendations 1, 2, 3, 4, 6, 7, and 8.  DC Water’s actions taken 
and/or planned are responsive and meet the intent of the recommendations.  Therefore, we 
consider these recommendations resolved but open pending evidence of stated actions.  DC 
Water does not concur with Recommendations 5 and 9, but actions taken or planned by DC 
Water are responsive and meet the intent of the recommendations.  Specifically, DC Water 
indicated that it will provide additional oversight to address Recommendation 5 and cited that 
D.C. Law 22-0241, the Lead Water Service Line Replacement and Disclosure Amendment Act 
of 2018, effective March 13, 2019, includes provisions that address Recommendation 9.  
Therefore, we consider these recommendations resolved but open pending evidence of stated 
actions.  DC Water’s response to the draft report is included in its entirety at Appendix D.   
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BACKGROUND 
 
The District of Columbia Water and Sewer Authority (DC Water) operates the District’s water 
system, including the acquisition and distribution of drinking water.  The Washington Aqueduct 
(the Aqueduct), the water supplier operated by the U.S. Army Corps of Engineers, is responsible 
for filtering, disinfecting, removing contaminants, and putting corrosion control treatment into 
water drawn from the Potomac River.  DC Water purchases treated water from the Aqueduct for 
distribution through a network of water mains and service lines connected to District homes and 
businesses.  Each service line runs from the water main to the property.  Lead service lines are 
mostly found supplying water to single family homes or similar buildings, and are not suitable 
for use in larger buildings.  Lead may also be present in plumbing materials within the building, 
like solder and fixtures, galvanized pipe, brass fittings, faucets, and valves that are not lead-free.   
 
The District government owns the water distribution system, and has delegated authority to DC 
Water to operate and maintain the system.  Property owners own the entire water service line 
from the public main to their home or building, but maintain only the water service lines on their 
private property.  DC Water may maintain property owners’ water service lines in public space, 
as needed (see Figure 1 below).  However, for the purposes of this analysis, the water 
distribution system includes all infrastructures between the Aqueduct and the point of entry to 
each building.  According to the EPA, the pipes that connect the home to the water main are 
service lines, which are typically the most significant source of lead in the water.  
 

Figure 1: Water Service Pipes 
 

 
Source: DC Water public information 
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The EPA and the Centers for Disease Control and Prevention (CDC) agree that there is no 
known safe level of lead in a child’s blood.  The greatest risk of lead exposure is to infants, 
young children, and pregnant women.  Health risks for children can include attention deficit and 
lowered academic achievement, delays in physical and mental development, and problems with 
cardiovascular, immune, and endocrine systems.  In adults, elevated lead levels can cause kidney 
problems and high blood pressure. 
 
The Safe Drinking Water Act, Pub. L. No. 93-523, 88 Stat. 1660 (1974), requires the EPA to 
determine the level of contaminants in drinking water at which no adverse health effects are 
likely to occur with an adequate margin of safety.  The EPA has set the maximum contaminant 
level goal (MCLG) for lead in drinking water at zero because lead is a toxic metal that can be 
harmful even at low exposure levels.  To mitigate the effects of lead exposure, EPA established 
the Lead and Copper Rule (LCR),6 which requires that water utilities monitor the effectiveness 
of corrosion control to detect whether the levels of lead in drinking water are at or below the lead 
action level7 of 15 ppb.  
 
Audit Objective 
 
Our audit objective was to determine whether DC Water and District government water quality 
testing and oversight procedures are adequate to ensure that lead levels in the District’s drinking 
water are below mandated limits. 
 
Although our objective was focused on the adequacy of DC Water’s testing and oversight 
procedures, we determined that assessing these procedures against the EPA MCLG of zero was 
necessary because lead is a toxic metal that can be harmful even at low exposure levels.  This 
required an evaluation of DC Water’s oversight of the District’s water distribution system, 
including inventory and replacement of lead service lines.  

                                                           
6 40 C.F.R. § 141.80 to §141.91 (2018). 
7 Lead action level is the concentration of lead in the drinking water at which the water utility is required to take 
additional action to control corrosion.  The lead action level is exceeded if the concentration of lead in more than 10 
percent of tap water samples collected during any monitoring period exceeds .015 mg/L (15 ppb).    
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FINDINGS 
 
DC WATER’S PROCEDURES FOR MONITORING LEAD IN DRINKING 
WATER COULD BE IMPROVED  
 
DC Water’s procedures complied with the LCR requirement to monitor whether water treatment 
prevents corrosion of lead and copper pipes.  Complying with LCR requirements, however, 
differs from eliminating lead from the system.  DC Water designed its oversight procedures to 
provide the District reasonable assurance that lead levels in drinking water are at or below 15 
ppb, in compliance with the EPA regulations — not to identify and eliminate all lead in the water 
distribution system.  According to DC Water’s service line inventory database, most service line 
materials in the District are unknown.  The lack of certainty about the existence and location of 
lead service lines may pose a public health risk for those DC Water customers who are unaware 
that they have lead service lines. 
 
DC Water’s System of Controls is Not Designed to Identify and Remove All Sources of 
Lead 
 
According to DC Water, “the most effective way to minimize exposure to lead is to remove the 
source(s) of lead;”8 however, DC Water management did not design its system of controls to 
identify and remove all sources of lead.  Instead, DC Water management designed and 
implemented its system of controls to ensure that lead levels in the drinking water are at or below 
15 ppb as required by the LCR.  Once we determined that the EPA’s mandated limit for a 
permissible level of lead in drinking water is not based on an amount of lead that is detrimental 
to public health but instead is set to trigger additional actions by the water authority when lead 
levels exceed 15 ppb. We based our findings and conclusions on the EPA MCLG for lead, which 
is zero. 
 
DC Water management agreed that the most effective way to minimize exposure to lead is to 
remove sources of lead, but indicated that it is not DC Water’s responsibility to identify and 
remove all sources of lead exposure, especially when the lead plumbing is on the customer’s 
property.  According to DC Water, it is only responsible for complying with the LCR, 
conducting regulatory and voluntary lead testing, reporting results to EPA Region III, conducting 
public outreach and education, and participating in national research studies. 
 
The District has made considerable improvements since 2001 when the District suffered a crisis 
of elevated lead levels in the drinking water.  This crisis occurred because the Aqueduct changed 
the chemistry of the water by using chloramines9 to comply with a new EPA regulation that 
required the reduction of byproducts in the water supply.  The chloramines reacted with lead 
pipes and plumbing that resulted in lead leaching10 into the drinking water.  Lead levels in the 
drinking water rose above the EPA’s lead action level of 15 ppb and DC Water and the Aqueduct 
had to implement corrective measures.  The Aqueduct treated the water with orthophosphate—a 
corrosion control treatment that coats the inside of the pipes preventing lead scales from leaching 
                                                           
8 See n.3, supra. 
9 Disinfectants used to treat drinking water. 
10 Lead enters drinking water when it breaks off from inside lead service lines or plumbing materials as a result of 
corrosion. 
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into the pipes.  The corrosion control treatment appears to work because lead levels in the 
District’s drinking water have been at or below the 15 ppb since 2005 (see Figure 2 below). 
 

Figure 2:  Historical LCR Monitoring of Lead Levels in the District 
 

 
Source: DC Water’s LCR Compliance Reports for 2005-2017 (Semester 1 only) 
 
Besides water treatment to remediate elevated lead levels in the District’s drinking water, the 
EPA required DC Water to initiate an accelerated lead pipe replacement program beginning in 
2003.  However, the EPA only requires public utilities to replace lead service lines when lead 
levels exceed 15 ppb.  Although DC Water’s oversight and monitoring procedures are designed 
to detect the effectiveness of corrosion control treatment, we found that lead may exist in 
customers’ drinking water because of the system’s infrastructure. 
 
DC Water Did Not Have Complete and Accurate Information of all Sites with Lead Service 
Lines to Draw a Valid LCR Sample 
 
DC Water cannot be certain that water samples came from full lead service lines because 
customers may have changed their service lines without informing DC Water.  Under (LCR 
Regulation) 40 C.F.R. § 141.86(a)(8), “[a]ny water system whose distribution system contains 
lead service lines shall draw 50 percent of the samples it collects during each monitoring period 
from sites that contain lead pipes, or copper pipes with lead solder, and 50 percent of the samples 
from sites served by a lead service line.”  DC Water reported to the EPA that its LCR sample 
was comprised of 81 percent full lead service lines; however, the OIG’s analysis of DC Water’s 
service line inventory database indicated that only 13 percent of sampled lead service lines were 
full lead service lines (see Figure 3 on the following page).   
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Figure 3:  LCR Sample Pipe Material Comparison for 2018 Semester 1 

 

 
Source: OIG Analysis of DC Water’s LCR and Service Line Inventory Data 
 
According to DC Water officials, if a home has a lead service line on the public side and the 
composition of the private side is unknown, DC Water assumes the home has a full lead service 
line and records the same in the LCR database, which DC Water uses for LCR monitoring 
purposes.  However, in the service line inventory database, the public side would be recorded as 
lead but the private side material is recorded as unknown.  DC Water officials stated that the 
EPA is aware of this discrepancy between the two databases, and considers DC Water compliant 
with the LCR sampling requirements. 
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DC Water Did Not Maintain Complete and Reliable Data for the Service Line Material 
found in the District’s Water Distribution System 
 
The OIG found that DC Water could not identify the type of pipe material for 79 percent of 
water service lines in the District’s water distribution system.  According to DC Water’s records, 
as of March 30, 2018, the pipe material for 98,969 of 125,574 service lines on customers’ 
properties were unknown.  Figure 4 summarizes DC Water’s inventory of pipe material on the 
customer’s side of the property line. 
 

Figure 4: Private Side Pipe Inventory 
 

 
Source: OIG Analysis of DC Water’s Service Line Inventory and Pipe Material Data 

 
DC Water officials explained that they do not have to maintain information about the service 
lines on the customer’s property because the public water distribution system ends at the 
customer’s property line.  However, replacing half of a lead service line does not minimize 
the risk of lead exposure because part of the service line is still made of lead.  According to 
40 C.F.R. § 141.86(a) (1), “each water system shall complete a materials evaluation of its 
distribution system in order to identify a pool of targeted sampling sites….”  Identifying the 
pipe materials is vital to ensure an accurate and complete accounting of all sites with lead 
service lines because identifying lead service lines is a prerequisite in selecting a 
representative sample for DC Water’s lead monitoring activities of the District’s drinking 
water.  Without accurate information about materials on the private side, customers may not 

Copper 12% 

Lead 6% 

Other 3% 
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be aware they have lead service lines and that DC Water considers them responsible for lead 
hazards in the portions of the water distribution system on their property. 
 
DC Water maintains an interactive map that contains information on the known service line 
material on both the public space pipe and private property pipe.11  According to DC Water’s 
records, 8 of 251 (3.2 percent) service lines in the District’s school system (both DCPS and 
public charter schools) had lead pipes on either the public or the private side.  To test the 
accuracy of the lead pipe data, while accompanied by a Department of General Services 
(DGS) Master Plumber we inspected water service pipes at the point of entry into 3 of the 8 
school buildings listed in DC Water’s records as having lead service lines.  We observed that 
the pipes were not made of lead, and determined that DC Water’s records were inaccurate 
and outdated. 
 
Accurate information is necessary for effectively targeting lead lines for replacement and 
monitoring lead levels in the District’s drinking water.  DC Water officials stated that poor 
record maintenance, lack of historical pipe installation records, and the lack of updates from 
customers who replace lead service lines on their property contributed to the inaccurate and 
outdated data on service line materials.  A complete inventory of lead materials would ensure 
that all DC Water customers know the pipe materials carrying drinking water into their homes 
and businesses. 
 
We recommend that the CEO and General Manager, DC Water: 
 

1. Develop a plan to identify unknown pipe materials within the water distribution system. 
 

2. Correct service line information discrepancies in service line materials to ensure 
transparency, consistency, accuracy and completeness of the best available information 
for customers and stakeholders. 

DC Water Did Not Ensure all Sites with Lead Service Lines were Represented in LCR 
Sample Monitoring   
 
The LCR samples collected by DC Water customers did not equally represent all the District 
Wards.  We found that DC Water had fewer samples from Wards 1, 2, 7, and 8 than the other 
Wards (see Figure 5 on the following page).  While the LCR does not require samples to be 
evenly distributed, there is still a potential risk of lead exposures for those areas not tested for 
lead.  A geographically distributed sample would be more representative of the population of 
homes with lead service lines in the District.  DC Water officials explained that they cannot 
require a customer to participate in testing.  They said the sampling pool is limited to volunteers 
whose homes have known lead service lines and agree to follow sample collection methodology 
(see page 9 for more information on the sample collection methodology).  Nevertheless, because 
lead levels may vary from home to home and tap to tap, and temperature changes and pipe 
disturbances can also affect lead levels, testing in each home at each drinking water source is the 
only way to be certain that the drinking water is safe at a given time.  
 
                                                           
11 The website address for this map is https://www.dcwater.com/servicemap.   

https://www.dcwater.com/servicemap
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Figure 5: Geographic Distribution of LCR Samples for 2015 ̶ 2017 
 

   
Source:  OIG Plotted Unique Sample Site Locations for the District’s LCR Compliance for 2015 - 2017 
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LCR sampling and testing procedures are designed to test drinking water in a small number of 
homes with full or partial lead service lines to detect the effectiveness of corrosion control 
treatment.  These procedures, however, do not provide reasonable assurance that the water 
contains little or no lead citywide.  There were only 193 homes identified in DC Water’s LCR 
sampling pool as of January 2018, from which DC Water is required to collect 100 samples per 
semester.  Overall, during the 2015-2017 sampling periods for LCR monitoring, DC Water only 
tested 242 unique addresses out of 125,574 addresses with water service lines in the entire 
District water distribution system. 
 
DC Water Could Provide Additional Guidance to Help Ensure the Integrity of the LCR 
Sample Collection Process  
 
DC Water depends on customer volunteers to collect water samples at their kitchen water tap 
after a 6-hour stagnation period.  As part of its sample collection procedures, DC Water provides 
its customers a form called District of Columbia Water and Sewer Authority Water Sampling 
Form to be completed and returned to DC Water with the collected sample.  Without enhanced 
guidance of the sample collection process, such as more training for volunteers, DC Water may 
not have complete assurance that customers follow the sampling procedures as written.  For 
example, if a customer does not allow the water to stagnate in the pipe for 6 hours, reported 
results may show lower lead concentration than that which is actually present in the water.  To 
ensure that its sample collection procedures are properly followed, DC Water would need to use 
its own resources or improve its oversight by providing additional guidance such as explaining 
the significance of the stagnation period to the customers.  This action would help DC Water 
maintain the integrity of the collection process.   
 
DC Water Relies on its Supplier to Conduct LCR Testing 
 
DC Water sends its LCR water samples for testing to the water supplier’s (the Aqueduct’s) EPA-
certified laboratory, but this process relies on the water supplier to conduct lead testing on its 
own product.  This practice creates, at a minimum, the appearance of a lack of segregation of 
duties.  According to GAO’s Standards for Internal Control in the Federal Government, 
“[s]egregation of duties helps prevent fraud, waste, and abuse in the entity by considering the 
need to separate authority, custody, and accounting in the organizational structure.” U.S. GOV’T 
ACCOUNTABILITY OFFICE, GAO-14-704G, Standards for Internal Control in the Federal 
Government 29 (Sep. 2014).   
 
DC Water chose the Aqueduct laboratory for water quality testing because the Aqueduct 
maintains an EPA-certified laboratory near DC Water’s Water Quality Division.  The proximity 
is helpful because DC Water personnel can drop off and pick up the samples on a monthly and 
sometimes daily basis.  However, segregating those duties, (e.g., using an independent EPA-
certified laboratory to conduct testing) or adding an additional control would reduce the risk of 
compromised test results. 
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We recommend that the CEO and General Manager, DC Water: 
 

3. Develop a plan to increase water testing participation in areas that are not regularly part 
of LCR sample testing. 
 

4. Use DC Water staff to collect samples or guide to customers who collect LCR water 
samples.  
 

5. Develop additional controls to periodically validate test results received from the 
Aqueduct. 
 

ACCELERATION OF FULL LEAD SERVICE LINE REPLACEMENTS WOULD 
REDUCE PUBLIC HEALTH RISK  
 
After the District’s drinking water exceeded 15 ppb in 2001, DC Water had to replace 7 
percent of all lead service lines in the District annually to comply with the LCR.  However, in 
2008, DC Water’s Board of Directors (the Board) directed DC Water to replace public lead 
service lines – only with water main replacements – and to use discretionary funds to replace 
public lead service lines – only when a customer agrees to pay for the replacement of the 
portion on the private property. 
 
Our analysis of lead service lines replacements over the past 3 years found that DC Water 
replaced an average of 525 full and partial lead service lines in public spaces per year.  Based on 
service line inventory information in DC Water’s database, there are 19,103 sites with known 
lead service lines throughout the District.  At the current rate, it would take 36 years to replace 
all known remaining sites with lead service lines.  If a significant portion of the unknown service 
lines are made of lead, replacement could take even longer. 
 
We noted that the rate of the District’s replacement effort contradicted the 7 percent or 15-year 
replacement completion period recommended by the EPA.12  According to 40 C.F.R. § 141.84 
(b) (1):  
 

A water system shall replace annually at least 7 percent of the initial number of 
lead service lines in its distribution system.  The initial number of lead service 
lines is the number of lead lines in place at the time the replacement program 
begins.  The system shall identify the initial number of lead service lines in its 
distribution system, including an identification of the portion(s) owned by the 
system, based on a materials evaluation…. 

 
DC Water indicated that resource limitations, competing needs and requirements, and the 
effectiveness of the Aqueduct’s orthophosphate treatment were contributing factors for the 
reduced rate of lead service line pipe replacements.  DC Water also indicated that customers with 
lead service lines on their property are also reluctant to pay for replacing the part of the service 
line on their property. 
                                                           
12 EPA only requires water systems to replace lead service lines if the LCR 90th percentile exceeds the lead action 
level of 15 ppb.  
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We recommend that the CEO and General Manager, DC Water: 
 

6. Develop a plan to accelerate the rate of lead service line replacements. 

 
Partial Pipe Replacements Do Not Mitigate the Risk of Lead Exposure  
 
The EPA set the MCLG for lead in drinking water at zero because that is when all public health 
risk from lead exposure is eliminated.  While replacing part of a lead service line is an acceptable 
practice under LCR regulations, it is not the most effective way to minimize exposure to lead 
because partial replacement does not remove the source of lead.  In 2004, the Board proposed 
and approved a resolution13 to fund an accelerated lead pipe replacement program.  This 
resolution required DC Water to replace all known lead service lines in public space by 
September 30, 2010, and replace any newly discovered lead service lines within 90 days of 
discovery.  The resolution also required DC Water to encourage customers to replace their 
private side portion of the lead service lines when the public side is replaced, offering the 
property owner the same rate as DC Water’s actual cost.   
 
In 2008, however, the Board redirected DC Water to replace public lead service lines only with 
water main replacements.  The Board instructed DC Water to use discretionary funds to replace 
public lead service lines only when a customer requests replacement and agrees to pay for the 
portion on their private property.  The number of full lead service line replacements decreased 
for the next several years as shown in Figure 6 on the following page.  According to DC Water 
records, the slow-down in lead service line replacements occurred even while 255 customers 
expressed an interest in replacing their lead service lines during the January 2016 to June 2018 
timeframe.  DC Water maintains this list of customers, but did not record the reason the work 
was not performed.  DC Water also had no process or procedure to follow-up with these 
customers. 

 
  

                                                           
13 Resolution #04-28. 
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Figure 6:  District Lead Service Line Replacements for FYs 2007-2017 
 

 
 

Source: DC Water’s Lead Service Line Replacement Data 
 
Overall, DC Water’s actions to fund partial replacements do not mitigate the long-term risk of 
lead exposure to the customer.  Therefore, a full lead line replacement is the ideal solution to 
remove the source(s) of lead and minimize the risk of lead getting into the water from the service 
line. 
 
We recommend that the CEO and General Manager, DC Water: 
 

7. Develop a process or procedure to follow-up on outstanding customer requests for lead 
service line replacements, including the 255 customers currently on the list.  
 

8. Determine a funding source to provide DC Water customers assistance with replacing 
their lead service lines on private property. 
 

9. Conduct a feasibility study to introduce market-based opportunities to replace lead 
service lines when homes are sold and/or renovated, and report the results to the District. 
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CONCLUSION 
 
To determine whether DC Water and District government water quality testing and oversight 
procedures are adequate to ensure that lead levels in the District’s drinking water are below 
mandated limits, we assessed DC Water’s compliance with regulatory requirements, such as the 
EPA’s LCR.  We also assessed DC Water’s progress toward achieving the EPA’s stated goal of 
zero lead in the drinking water. Although DC Water is complying with the EPA’s LCR, there is 
still the risk of lead exposure from the District’s drinking water in homes and buildings with lead 
service lines or plumbing materials.   
 
DC Water’s oversight and monitoring procedures are designed to detect the effectiveness of 
corrosion control treatment, but do not require the removal of lead sources.  The long term 
solution to minimize lead in the District’s drinking water is to identify and remove all lead 
sources, including lead service lines and plumbing materials.  The first step, however, is to 
develop an accurate and complete inventory of lead service lines and plumbing materials in 
every household throughout the District. 
 
To increase customer participation in DC Water’s LCR monitoring, DC Water should increase 
cooperation and collaboration with the District government and residents.  For example, 
providing customer incentives, such as tax credits, may encourage participation in water 
sampling so LCR testing provides a more representative picture of District residents’ risk of lead 
exposure.  Incentives are also necessary to help customers pay to replace lead service lines on 
their property.  These replacements will help the District realize the benefits of little to no lead in 
the drinking water. 
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RECOMMENDATIONS 
 
We recommend that the CEO and General Manager, DC Water: 
 

1. Develop a plan to identify the unknown pipe materials within the water distribution 
system. 
 

2. Correct the service line information discrepancies in service line materials to ensure 
transparency, consistency, accuracy, and completeness of the best available information 
for customers and stakeholders. 
 

3. Develop a plan to increase water testing participation in areas not regularly part of the 
LCR sample testing. 
 

4. Use DC Water staff to collect samples or guide customers who collect LCR water 
samples. 
 

5. Develop additional controls to periodically validate test results received from the 
Aqueduct. 
 

6. Develop a plan to accelerate the rate of lead service line replacements. 
 

7.  Develop a process or procedure to follow-up on outstanding customer requests for lead 
service line replacement, including the 255 customers currently on the list. 
 

8. Determine a funding source to provide DC Water customers assistance with replacing 
their lead service lines on private property. 
 

9. Conduct a feasibility study to introduce market-based opportunities to replace lead 
service lines when homes are sold and/or renovated, and report the results to the District. 
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DC WATER’S RESPONSE AND OFFICE OF THE INSPECTOR GENERAL 
COMMENTS 
 

We provided DC Water with our draft report on January 18, 2019, and received their response on 
March 13, 2019.  We appreciate that DC Water officials addressed some findings immediately 
upon notification during the audit.   
 
DC Water concurred with Recommendations 1, 2, 3, 4, 6, 7, and 8.  DC Water’s actions taken 
and/or planned are responsive and meet the intent of the recommendations.  Therefore, we 
consider these recommendations resolved but open pending evidence of stated actions.   
 
DC Water does not concur with Recommendations 5 and 9, but actions taken or planned by DC 
Water are responsive and meet the intent of these recommendations.  Specifically, DC Water 
indicated that it will provide additional oversight to address Recommendation 5 and cited that 
D.C. Law 22-0241, the Lead Water Service Line Replacement and Disclosure Amendment Act 
of 2018, effective March 13, 2019, includes provisions that address Recommendation 9.  
Therefore, we consider these recommendations resolved but open pending evidence of stated 
actions.   
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We conducted this audit from January 2018 to August 2018 in accordance with generally 
accepted government auditing standards (GAGAS).  Those standards require that we plan and 
perform the audit to obtain sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives.  We believe that the evidence obtained 
provides a reasonable basis for our findings and conclusions based on our audit objectives.   
 
The audit was included in the Office of the Inspector General’s (OIG’s) Fiscal Year (FY) 2018 
Audit and Inspection Plan. 
 
The audit objective was to determine whether DC Water and District government water quality 
testing and oversight procedures are adequate to ensure that lead levels in the District’s drinking 
water are below mandated limits. 
 
Once we determined that the EPA’s mandated limit for a permissible level of lead in drinking 
water is not based on an amount of lead detrimental to public health but instead is set to trigger 
additional actions by the water authority when lead levels exceed 15 ppb, we based our findings 
and conclusions on EPA MCLG for lead, which is zero. 
 
To accomplish the objectives, we reviewed DC Water’s current lead level testing and monitoring 
procedures, lead pipe replacements from FY 2007-2017, and current and historical data within 
DC Water’s LCR and DCW Premex (service line inventory) databases.   
 
We also performed independent testing of the drinking water from the water mains, physical 
inspections of water service lines at select District Public Schools (DCPS), and walkthroughs of 
water testing and monitoring procedures.  We analyzed documentation and testing data to assess 
compliance with regulations, laws, resolutions, and standard operating procedures. 
 
We interviewed DC Water personnel and DGS officials and obtained preliminary information 
from the Department of Energy and Environment, Office of Risk Management, and DCPS.  We 
mapped DC Water’s lead level testing throughout the District.  And we reviewed DGS’ lead 
monitoring activities at DCPS and inquired about water service line material at 3 DCPS and 5 
District Public Charter Schools (DCPCS) schools.  
 
We used the United States Government Accountability Office (GAO) Standards for Internal 
Control in the Federal Government to evaluate the adequacy of internal controls over DC 
Water’s lead monitoring activities. 
 
We assessed the validity and reliability of computer-processed data and performed limited 
testing to verify the accuracy and completeness of the data.  We obtained full and unrestricted 
access to the data in DC Water’s LCR and DCW Premex databases current as of March 30, 
2018.  While there are inherent limitations in the accuracy and completeness of historical and 
manually-keyed records, we determined the data are sufficiently reliable to achieve the purpose 
of our audit objective. 
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The Aqueduct  The Washington Aqueduct 
 
C.F.R. Code of Federal Regulations 
 
The Board The DC Water Board of Directors 
 
DCPS District of Columbia Public Schools 
 
DCPCS District of Columbia Public Charter Schools 
 
DC Water District of Columbia Water and Sewer Authority 
 
DGS Department of General Services 
 
EPA  United States Environmental Protection Agency 
 
FY  Fiscal Year 
 
GAGAS Generally Accepted Government Auditing Standards 
 
GAO United States Government Accountability Office 
 
LCR  Lead and Copper Rule 
 
MCLG Maximum Contaminant Level Goal 
 
OIG Office of the Inspector General 
 
ppb  parts per billion 
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DC Water uses these procedures to monitor lead level exposures in the District’s drinking water: 
 

• Maintain a database to track a list of eligible customers who have volunteered to collect 
water samples at the tap within their homes according to EPA protocols. 
 

• Generate the sample pool list from the database. 
 

• Mail notification letters to selected participants 2 weeks prior to scheduled sample bottle 
drop off. 
 

• Drop off lead test kits containing: two 1-liter bottles, sample form, pipe material 
information sheet, and point-of-entry pipe material form at given addresses. 
 

• Pickup sample bottles containing date and time stagnation started, date and time of 
sample collection, and address. 
 

• Determine if the samples can be submitted to the Aqueduct for laboratory analysis. 
 

• Obtain laboratory results from the Aqueduct. 
 

• Mail tap monitoring results to individual customers within 30 days after receiving the 
results from the Aqueduct. 
 

• Send tap-monitoring results to the EPA by July 10th for the first monitoring period and 
January 10th for the second monitoring period. 
 

• Perform pipe loops research testing.14  
 
 

                                                           
14 Pipe loops are harvested lead service lines from District homes constructed into a loop to simulate a lead service 
line environment.  Water from the Aqueduct goes into the pipe loops that are housed at DC Water’s Fort Reno 
location.  DC Water collects stagnated water samples from this test environment to detect whether there are lead 
release changes due to the water chemistry.   
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