
Nomination for 

United States Society on Dams
2016 Recognition Public Safety Around Dams

Contact:
Alton Echols, PE, SIT, Project Engineer
44865 Loudoun Water Way | Ashburn, VA 20146
t: 571.291.7993 | e: AEchols@loudounwater.org
www.loudounwater.org

Nominated by USSD Sponsor:

Contact: 
Paul Schweiger, PE, CFM, Vice President   
207 Senate Avenue | Camp Hill, PA 17011
t: 717.763.7211 x2504 | e: pschweiger@gfnet.com
www.gannettfleming.com



(left) Overview of Goose 
Creek Dam.

(right) Overview of 
Beaverdam Creek Dam.

BACKGROUND
Loudoun Water, a public water and sewer utility located in Ashburn, Virginia, 
provides public water and sewer service for Loudoun County, Virginia, residents 
who live outside the county’s incorporated towns. Loudoun Water’s mission is 
to sustainably manage water resources in advocacy of health, environment, and 
quality of life. 

Loudoun Water purchased the Beaverdam Creek Dam and Goose Creek 
Dam facilities in January 2014. The dams are located in Loudoun County near 
Leesburg and are used primarily for water supply. Beaverdam Creek Dam also 
provides significant recreational use to the public. It is a high-hazard, earthfill 
embankment dam located on Beaverdam Creek and has a contributing drainage 
area of approximately 6 square miles. Goose Creek Dam is a run of river concrete 
gravity dam located on Goose Creek with a contributing drainage area of 
approximately 347 square miles.
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Shortly after the purchase of the two dams, Loudoun Water 
closed the facilities to the public for a period of approximately 
one year to allow for condition assessments, interim repairs, 
and the development of a site-specific Public Safety Plan. The 
following actions were taken by Loudoun Water: 

• Sanctioned and funded preparation of a site-specific 
Public Safety Plan for Beaverdam Creek Dam and 
Goose Creek Dam.

• Established restricted areas and exclusion zones in the 
vicinity of the dams and spillways.

• Installed warning signs consistent with Public Safety 
Plan recommendations.

• Installed buoy line near spillway crest at Beaverdam 
Creek Dam.

• Installed warning buoys upstream and downstream of 
Goose Creek Dam.

• Initiated partnership with Northern Virginia Regional 
Park Authority (dba NOVA Parks) to manage 
recreational uses on the reservoir and share in 
enforcement of rules and other safety protocols.

• Engaged and worked closely with law enforcement 
and other first responders to aid in the effective 
implementation of the Public Safety Plan.

• Installed temporary cameras at Beaverdam Creek Dam.
• Repaired fences and added fences at Beaverdam 

Creek Dam.
• Altered Standard Operating Procedures to promote 

public safety: An example is a 24-inch guard gate on 
Beaverdam Creek Dam outlet conduit is maintained in 
95 percent closed position when reservoir discharges 
are not being performed in order to prevent the public 
from crawling into the pipe.

• Performed graffiti removal (painting of spillway) at 
Beaverdam Creek Dam to discourage loitering and 
new graffiti.

Loudoun Water also implemented the dam safety related 
measures described below, which affect public safety at and 
around the dams:

• Developed formal Operation and Maintenance Manual 
and programmed regular maintenance into Loudoun 
Water’s Enterprise Resource Planning Program.

• Updated the Emergency Action Plan (EAP) and 
conducted face-to-face EAP tabletop exercise with 
applicable local and state emergency management 
agencies.

• Established a mowing contract to manicure Beaverdam 
Creek Dam embankment and downstream areas and 
Goose Creek Dam abutment areas on a bi-weekly basis.

• Performed temporary repair of leaking joint in concrete 
at Beaverdam Creek Dam spillway approach slab to 
reduce downstream seepage and potential for failure.

• Replaced deteriorated gate valves in Beaverdam Creek 
Dam control tower to reduce risk of failure.

• Added fill to low spot at right non-overflow abutment 
contact at Goose Creek Dam.

SPECIFIC ACTIONS IMPLEMENTED BY  
LOUDOUN WATER TO PROTECT THE PUBLIC 
AROUND THE DAMS.

(left) Warning buoys at 
Beaverdam Creek Dam 
spillway approach channel.

(center) No Trespassing-
Private Property signage 
posted at Beaverdam  
Creek Dam.
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Loudoun Water adopted a four-step process to develop and 
document a Public Safety Plan at and around Beaverdam 
Creek Dam and Goose Creek Dam. The process, which uses 
a risk management approach to identify potential hazards, is 
described in the steps listed below. 

Identify the Need for a Plan: 
Loudoun Water recognized that the use of reservoirs by 
the public brings many people into close proximity to dam 
structures. The use of sound public safety judgement is 
necessary to keep the public safe in and around the dams 
and reservoirs that they create and the surrounding shoreline. 
Addressing public safety around dams requires addressing 
both the physical structure and the dam’s operation, 
particularly as it relates to discharging water. This includes 
associated upstream and downstream hazardous conditions 
resulting from the discharge of water. Public safety measures 
are necessary to eliminate, limit, or mitigate the public’s 
exposure to hazards created by a dam and its operations. 

Identify the Goals or Purpose of a Plan: 
An effective Public Safety Plan around dams provides a 
strategy for implementation of measures that minimize, if 
not eliminate, known public safety hazards associated with 
the dams, their operation, and impacts on surrounding 
areas regardless of whether the public is visiting the facility 
lawfully or unlawfully. The Public Safety Plan also provides a 
framework in which the risks to the public can be mitigated 
during their visit to the dams and reservoirs and addresses 
the potential exposed liability risks that are faced when the 
public accesses the facilities. 

Identify the Key Objectives of a Plan: 
Loudoun Water identified that in order to achieve the goals 
of the Public Safety Plan, the measurable objectives listed 
below would need to be achieved:

• Use a risk management approach to identify potential 
hazards. Potential public safety hazards at the dams 
are identified through the public safety assessment 
process and are handled in three risk management 
approaches: transfer risk, mitigate risk, or accept risk.

• Maintain a safety program that addresses current and 
potential threats to the public created as a result of the 
operation of the dams.

• Prescribe a process and approach to investigate the 
causes that led up to a public safety incident at and 
around the dams.

• Identify individuals, their roles, and responsibilities 
within the Loudoun Water organization to help 
maintain a public safety program.

Document the Plan: 
To address the above goals and objectives, Loudoun Water 
sanctioned and funded the preparation of a formal Public 
Safety Plan in July 2015. The measures outlined in the Public 
Safety Plan provide guidance on the implementation, use, 
operations, and maintenance procedures of physical barriers, 
operating controls, warning systems, signage, and public 
awareness programs used to warn and restrict the public 
from potential hazards when visiting the dams and reservoirs. 

LOUDOUN WATER’S PROCESS TO DEVELOP AND 
DOCUMENT A PUBLIC SAFETY PLAN.

Score Level Description
A Frequent Likely and/or has occured multiple times annually
B Probable Has Occurred  and/or Likely to occur several times over the life of the asset
C Occasional Might and/or Likely to occur at least once over the life of the asset
D Remote  Hasn't  and/or Unlikely to occur, but possible in the life of the asset
E Improbable Not likely or so unlikely it can be assume not to occur

Score Level Description

1 Catastrophic
Could result in a fatality or multiple severe injuries, complete loss of system 

equipment, and significant service disruptions.

2 Critical
Could result in multiple severe injuries, severe damage to system equipment, 

and significant service disruptions.

3 Marginal
Could result in multiple injuries, minor equipment damage, and limited 

disruption of service.

4 Negligible
Could result in minor injury, minimal economic loss, and no disruption to 

service

Consequence

Likelihood

I II III IV
Catastrophic Critical Marginal Negligible

A Frequent AI AII AIII AIV
B Probable BI BII BIII BIV
C Occasional CI CII CIII CIV
D Remote DI DII DIII DIV
E Improbable EI EII EIII EIV

Color Legend
High Risk
Moderate Risk
Low Risk
Very Low Risk

Risk Matrix
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Outreach to disseminate 
information on reservoirs 
and public safety.

Loudoun Water is committed to organization-wide 
safety. Loudoun Water ensures conformance with the 
Public Safety Plan through organizational support, public 
outreach, partnership with law enforcement and emergency 
responders, and through the practice of continual assessment 
of the effectiveness of the Public Safety Plan and the need for 
additional safety improvements, as described below.

Organizational Support:
The preparation and implementation of the Public Safety 
Plan around the dams was highly supported by Loudoun 
Water’s upper management; funding needed to implement 
the safety improvements recommended in the Public Safety 
Plan is not questioned. 

Public Outreach:
Through the strategic partnership with NOVA Parks, Loudoun 
Water was able to more effectively disseminate information 
on public safety to recreational users of the reservoirs. 

Partnership with Law Enforcement & Emergency 
Responders: 
Loudoun Water has actively worked to engage law 
enforcement personnel and emergency responders to raise 
awareness of the Public Safety Plan and to familiarize these 
personnel with the potential safety hazards present at and 
around the dams and reservoirs. Some examples of these 
activities are listed below:

• Facilitated tour of Goose Creek Dam with Loudoun 
County Department of Fire, Rescue, and Emergency 
Management Heavy Technical Rescue (HTR) squad to 
increase awareness and preparedness in the event that 
the squad needs to rescue someone trapped in the 
hydraulic roller of Goose Creek Dam.

• Granted Loudoun County Department of Fire, Rescue, 
and Emergency Management formal permission to 
hold open water training activities.

• Paid for Loudoun County Sheriff patrols during peak 
season (foot, ATVs, vehicles) to discourage trespassing 
and other illegal activities.

• Worked closely with Virginia Department of Game and 
Inland Fisheries to facilitate patrols around the reservoirs.

Continual Assessment: 
Loudoun Water performs continual internal review of the 
Public Safety Plan to evaluate the plan’s effectiveness and to 
and assesses whether the components of the plan are being 
properly implemented based on prevailing conditions at the 
dams and reservoirs.

METHODS ADOPTED BY 
LOUDOUN WATER TO ENSURE 
CONFORMANCE WITH THE 
PUBLIC SAFETY PLAN.
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Continual process used 
to evaluate incidents and 
assess Public Safety Plan.

Internal to the Organization
All divisions of Loudoun Water were involved in 
development of the Public Safety Plan and continue to 
be involved in its implementation and in the continual 
assessment of the plan’s effectiveness. 

External to the Organization
Loudoun Water provides safety training opportunities 
at the dams for emergency responders. Loudoun Water 
also provides safety education to the public using various 
avenues of communication as described below.

• Posting new signage at park entrances, which contain 
restricted area maps, as well as the rules pertaining 
to public safety around dams. This arrangement 
was hugely successful during the first season of 
implementation (2015). The public’s reaction was 
overwhelmingly positive. 

• In the fall of 2015, Loudoun Water and NOVA Parks 
held the first in a series of community engagement 
open houses, with the goal of educating the public 
about the dam safety and the ongoing renovation 
project, as well as solicit feedback for planning future 
recreational uses and facilities on the reservoir.

• Loudoun Water engages and educates the public at 
open houses and through the websites  
https://www.loudounwater.org/news/beaverdam-
reservoir-temporarily-reopens-may-30 and  
http://www.nvrpa.org/park/Beaverdam.

EDUCATION AND TRAINING IMPLEMENTED BY 
LOUDOUN WATER FOR PUBLIC SAFETY AROUND 
THE DAMS.
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Pending Improvements

(above left) Lockable security 
hatches similar to unit shown 
in photo will be installed on a 
new ladder at the exterior of 
the inlet control tower. Access 
to the top of the tower will be 
restricted to Loudoun Water 
personnel.

(above right) Bullet and day/
night dome cameras provide 
remote control monitoring of 
the dam.

(below right) Eliminate public 
attraction of “geyser” effect 
at inlet control tower during 
reservoir refilling operations. 
Move discharge location to 
submerged outlet at new 
spillway structure. Also, remove 
bridge to inlet control tower.

IMPROVEMENTS MADE OR 
CHALLENGES FACED, POSSIBLY 
AS THE RESULT OF AN INCIDENT.
Proactively Anticipating Challenges Ahead
The ongoing Beaverdam spillway rehabilitation project, which is scheduled 
to begin construction in the fall of 2016, will involve the implementation of 
numerous additional public safety improvements at Beaverdam Creek Dam. These 
improvements include:

• Removal of an existing access bridge that extends from the dam embankment 
to the inlet control tower. This is in response to local teenagers using the 
bridge as a platform for diving into the reservoir, which is extremely unsafe.

• A ladder will be added to the exterior of the inlet control tower to allow access 
to the tower via boat and over a range of reservoir levels. However, access to 
the top of the tower will be restricted to Loudoun Water personnel with the 
addition of lockable security covers installed at the upper portion of the ladder.

• Trashracks will be added on the exterior of the inlet control tower at the 
gated inlets. The trashracks are sized and designed to maintain safe entrance 
velocities during reservoir releases from the inlet control tower.

• The discharge location of pumped refilling operations is being changed to 
minimize the attraction to the public. The pumping operations currently 
discharge in a “geyser like” fashion into the atmosphere from the top of the 
inlet control tower. The new discharge location will be from the end of a 
submerged pipeline and into the new spillway approach channel. 

• 13 new security cameras (bullet type and pan tilt zoom type) will be added at 
the dam site, with remote control and monitoring capability.

• New security fencing is being installed around the perimeter of the new spillway 
structure, outlet works impact basin, and spillway valve chamber and pump 
station facilities to discourage access. Within the fenced areas, secure grating and 
hatches are being installed to minimize the potential for falling into openings.
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