
Forensic Engineering and Policy Report: 
Structural, Biological, and Financial 
Analysis of the Lincoln Memorial 
Reflecting Pool Restoration Failure 

Historical Infrastructure and Baseline Performance 

The Lincoln Memorial Reflecting Pool, designed by architect Henry Bacon and dedicated in 
1922, serves as one of the most historically significant and visually sensitive public landscapes 
on the National Mall in Washington, D.C.. Measuring approximately 2,030 feet in length by 167 
feet in width, the basin spans over 339,000 square feet of surface area and holds a water 
volume estimated between 6.5 million and 6.75 million gallons. The underlying geology of the 
National Mall consists of soft, marshy river clay and dredged materials. Because the original 
pool was constructed with an asphalt-and-tile bottom resting on this unstable subgrade, it 
suffered severe structural settlement, sinking approximately 12 inches over its first 90 years. 
This deformation resulted in continuous structural cracking, major water leaks, and stagnant 
water zones that required draining and refilling the pool multiple times a year. 
To correct these fundamental failures, the National Park Service executed a major 
reconstruction project between 2010 and 2012 funded by $30.7 million to $34 million from the 
American Recovery and Reinvestment Act. The general contractor, Corman Construction, and 
structural engineers stabilized the site by sinking 2,133 timber pilings through 40 feet of marshy 
clay down to solid bedrock. Upon this pile-supported foundation, they poured a durable, 
watertight concrete basin utilizing hydrophobic concrete admixtures, air-entraining agents, and 
shrinkage-reducing powders provided by Sika Corporation. 
This project also modified the water source for the pool. Historically, the basin was filled with 
potable water from the municipal grid. To reduce water consumption, the 2012 redesign 
redirected untreated water from the nearby Tidal Basin, which is fed by the Potomac River, and 
routed it through a newly constructed localized water treatment plant. This plant utilized a 
filtration and ozone disinfection system to sanitize the water before distributing it through 58 inlet 
ports at a flow rate of approximately 800 gallons per minute. 

Structural Component Pre-2010 Original Structure 2012 Reconstructed Design 

Basin Substructure Asphalt and tile directly on 
unstable marshy soil 

Watertight concrete slab 
supported by 2,133 timber piles 

Water Supply Source Municipal potable drinking 
water grid 

Untreated, nutrient-rich water 
from the Tidal Basin 

Sanitization Infrastructure None (Stagnant, gravity-fed 
system) 

Localized treatment plant with 
filtration and ozone 

Aesthetic Floor Coating Dark grey/black slate and 
concrete tile 

Exposed, untreated concrete 
and stone 

Despite these improvements, the system continued to suffer from structural and operational 
failures. According to National Park Service budget reports, workers on the 2012 project 
installed incorrectly sized 12-inch water system pipes. These lines continuously broke and 
leaked under the intense soil pressure of the surrounding ground. By the 2019 fiscal year, the 
resulting water loss was so severe that the park had to pump an additional 71 million gallons of 



water—more than ten times the pool’s design capacity—into the basin to keep it full. The cost of 
this municipal makeup water exceeded $1 million in 2019 alone, leading the Department of the 
Interior to request major capital funds to reconstruct the circulation lines, replace failed 
expansion joints, and upgrade the ozone disinfection system. 

The 2026 Restoration Project and Procurement 
Deviations 

In April 2026, the presidential administration initiated an expedited restoration project to 
resurface the basin and upgrade its filtration infrastructure. President Donald Trump framed the 
project as a personal priority after a visiting friend from Germany criticized the pool as dark, 
dirty, and unrepresentative of the country. The administration planned to finish the work quickly 
to ensure the landmark would be pristine for the United States' semiquincentennial (250th 
anniversary) celebrations on July 4, 2026. 
While the president initially promised that his "pool guy" would clean and repair the entire basin 
within one week for approximately $1 million to $1.8 million, the actual execution of the project 
diverged significantly from these projections. The project stretched over nearly two months and 
ultimately cost taxpayers more than $16.5 million. 
To meet the tight summer deadline, the Department of the Interior bypassed competitive bidding 
procedures. The agency invoked the "unusual and compelling urgency" exception under federal 
procurement regulations, which allows sole-source contracts to prevent immediate financial or 
physical harm to the government. 
The restoration work was split into two primary no-bid contracts: 

1. The Basin Resurfacing Contract 

This contract was awarded on April 3, 2026, to Atlantic Industrial Coatings, LLC, a small firm 
based in New Canton, Virginia, managed by CEO Curtis E. Wood. Atlantic Industrial had never 
been awarded a federal contract and had no experience working on historic monuments or large 
commercial water structures. The firm's portfolio was limited to waterproofing highway culverts, 
industrial metal roofs, and chemical containment tanks. 
Although the public was told the project would cost less than $2 million, Atlantic Industrial 
submitted an initial proposal matching a higher internal contract valuation that included a 20 
percent profit margin—double the standard federal contracting average of 6 to 12 percent. The 
cost of the contract rose to $6.9 million, ballooned to $13.1 million in May, and ultimately 
reached $14.8 million by completion. 
Public records and congressional inquiries led by Senator Richard Blumenthal of the Senate 
Permanent Subcommittee on Investigations revealed that the administration allowed Atlantic 
Industrial to begin physical work before agreeing on a final price tag. This gave the contractor 
significant leverage, as any contract dispute risked leaving the pool unfinished ahead of the 
national anniversary. 

2. The Water Purification Contract 

A second no-bid contract worth $1.7 million was awarded to Greenwater Services, an Ohio-
based company owned by a trust led by John J. Cafaro. Cafaro, a prominent political donor, had 
previously pleaded guilty to two federal felonies, including a 2002 conviction for bribing 
Congressman James Traficant. 
Greenwater Services was hired to install temporary water-purification equipment and a 



permanent, high-tech ozone nanobubble filtration system to keep the water clear. 

Date (2026) Action / Milestone Projected Cost Actual / Cumulative 
Cost 

April 3 National Park Service 
awards no-bid basin 
contract to Atlantic 
Industrial Coatings. 

$1.8 Million $6.9 Million initial value 

Mid-April Greenwater Services 
receives a $1.7 million 
no-bid water 
purification contract. 

$1.7 Million $8.6 Million 
(Cumulative) 

May 8 Interior Department 
adds $6.2 million to 
Atlantic Industrial's 
contract for an 
expedited schedule. 

– $14.8 Million 
(Cumulative) 

May 11 The Cultural 
Landscape Foundation 
files a federal lawsuit to 
halt the project. 

– Litigation costs pending 

June 3 President Trump 
announces the physical 
restoration of the pool 
is complete. 

– $16.5 Million (Final 
combined) 

June 4 NPS begins refilling the 
basin with untreated 
Tidal Basin water. 

– Water costs pending 

June 14 A severe green algal 
bloom covers the entire 
surface of the pool. 

– Chemical/vacuuming 
costs initiated 

June 16 Maintenance crews 
dump concentrated 
12% hydrogen 
peroxide to kill the 
bloom. 

– Structural damage 
observed 

June 18 Large sheets of the 
blue polymer paint 
delaminate and float to 
the surface. 

– Forensic investigations 
initiated 

The deviations in procurement and design triggered significant legal resistance. On May 11, 
2026, the Cultural Landscape Foundation (TCLF), represented by the Washington Litigation 
Group under attorneys Alexander Kristofcak and Joseph Mead, filed a lawsuit against the 
Department of the Interior in the U.S. District Court for the District of Columbia. 
The plaintiffs sought a temporary restraining order and preliminary injunction, arguing that the 
National Park Service violated Section 106 of the National Historic Preservation Act of 1966 by 
failing to conduct mandatory historic preservation and environmental reviews. 
The lawsuit emphasized that the pool's historic, dark grey, achromatic basin was a deliberate 
design choice documented in the 1999 National Park Service Cultural Landscape Report. The 
report noted that the dark slate and concrete floor was engineered to create a deep reflection 
while remaining visually subordinate to the surrounding monuments. 



The plaintiffs argued that painting the basin a bright "American Flag Blue" compromised the 
visual integrity of the historic site, making it look like a commercial theme park. 
In response, Representative Lance Gooden filed an amicus brief on June 3, 2026, supporting 
the administration and arguing that a disagreement over the color of the basin sealant did not 
constitute the irreparable harm required for a federal injunction. 
The court did not rule on the injunction before June 3, at which point the administration informed 
the court that the physical painting of the pool was complete and refilling had begun. 

Thermodynamic and Biological Mechanics of the 
Algae Bloom 

Despite the completed $16.5 million renovation, the pool turned a bright green, chartreuse color 
within days of being refilled. The rapid biological failure of the pool was caused by a 
combination of high summer temperatures, stagnant water, and the dark blue paint chosen for 
the basin. 
The decision to paint the concrete bottom of the pool a saturated "American Flag Blue" 
significantly altered the thermodynamic balance of the water column. The physical relationship 
between solar energy absorption and water temperature is governed by the thermal transfer 
equation: 
Q_{\text{absorbed}} = \alpha \cdot I_{\text{solar}} \cdot A 
In this equation: 

● Q_{\text{absorbed}} represents the thermal energy transferred to the water column 
(Watts). 

● \alpha is the solar absorptance of the basin floor. 
● I_{\text{solar}} is the solar irradiance striking the pool surface (W/m^2). 
● A is the surface area of the basin (339,000 \text{ ft}^2). 

The bright "American Flag Blue" paint has a significantly lower albedo and a higher solar 
absorptance coefficient (\alpha) than the weathered grey concrete and slate tiles that previously 
lined the basin. 
As a result, the painted floor absorbed solar radiation much more aggressively and transferred 
this heat directly into the water. This thermal absorption was intensified by the shallow depth of 
the pool, which averages only a few feet, and its lack of rapid water circulation. 
The solar-heated basin acted as an under-floor heater, warming the stagnant water and creating 
an ideal environment for biological growth. 
[Direct Solar Radiation (I_solar)] 
               │ 
               
[span_143](start_span)[span_143](end_span)[span_147](start_span)[span_147](end_span)▼ 
[Low-Albedo "American Flag Blue" Coating] ──► Absorbs & Stores Thermal Energy 
               │ 
               ▼ 
[High Thermal Transfer to Shallow Water Column] 
               │ 
               ▼ 
[Accelerated Microbial and Algal Photosynthesis] ──► Rapid Oxygen & Nutrient Depletion 
               │ 
               ▼ 
[Severe Eutrophication & Fluorographic Green Bloom] 
 
This heated, stagnant water was fueled by a continuous supply of nutrients. The pool continues 



to draw its water from the untreated Tidal Basin. This raw river water contains high baseline 
levels of orthophosphates, nitrogen, and organic matter. 
Additionally, the lines had been left stagnant with standing water during the weeks of painting, 
allowing residual algae to multiply inside the supply pipes. 
When the pumps were turned on, this concentrated organic matter was flushed directly into the 
warm, sunny basin. The combination of nutrients, heat, and stagnant conditions triggered a 
massive green algae bloom. 

Chemical and Material Analysis of the Coating Failure 

To combat the green water, maintenance crews began pouring large quantities of 12% 
hydrogen peroxide directly into the pool from single-gallon jugs. This concentrated peroxide is 
four times stronger than standard household formulas and is classified as a hazardous chemical 
by the Occupational Safety and Health Administration (OSHA). 
At this concentration, the chemical can cause severe skin burns, tissue damage, and serious 
respiratory tract irritation if inhaled. It also posed a direct threat to the ducks, ducklings, and 
other migratory birds that frequently visit the monument. 

Treatment Method Chemical / Device 
Specification 

Dosing Strategy Primary Action Collateral Risks & 
Material Damage 

Concentrated 
Hydrogen 
Peroxide 

12% industrial-
strength liquid 
hydrogen peroxide 
(H_2O_2). 

Direct manual 
pouring from 
gallon jugs into 
shallow areas. 

Generates 
hydroxyl free 
radicals to oxidize 
and rupture cell 
membranes. 

Causes skin 
burns, tissue 
damage; poses 
severe toxicity 
risks to ducks; 
oxidizes and 
degrades paint. 

Ozone 
Nanobubbles 

High-density 
ozone-oxygen 
micro-bubbles 
generated by 
onshore units. 

Injected via 
submerged 
diffusion tubes at 
localized points. 

Increases 
dissolved oxygen 
to oxidize organic 
matter and limit 
nutrients. 

Creates local 
turbulence; 
physical bubble 
pressure can lift 
loose, poorly 
bonded coatings. 

Calcium 
Hypochlorite 

Induclor 
granular/tablet 
chlorine 
compounds. 

Manual addition in 
concentrated 
perimeter zones. 

Releases free 
chlorine to sanitize 
the water and halt 
biological growth. 

Highly corrosive to 
metal fittings; can 
bleach, fade, and 
degrade synthetic 
polymer paint. 

Mechanical 
Vacuuming 

Pool-style 
commercial 
suction vacuums. 

Manual sweeping 
of the basin floor 
by workers in 
waders. 

Removes dead 
and decaying algal 
biomass from the 
basin floor. 

Exerts mechanical 
shear stress on 
blisters, tearing 
the weakened 
paint from the 
concrete. 

The chemical treatments failed to control the biological growth and directly contributed to the 
failure of the blue paint. Within days of the peroxide applications, the "American Flag Blue" 
coating began to blister, crack, and tear away from the concrete slab in large sheets. 
This material failure was driven by three distinct factors: 

1. Negative-Side Hydrostatic Pressure and Water Vapor Transmission 



Concrete is a highly porous material that naturally breathes, allowing moisture from the high 
groundwater table beneath the National Mall to migrate upward and evaporate. 
Atlantic Industrial Coatings applied a thick, non-breathable elastomeric polymer seal directly 
over the concrete. This synthetic barrier sealed the concrete's pores. 
As ground moisture migrated upward, it hit the impermeable underside of the blue polymer 
coating. The trapped moisture generated significant negative-side hydrostatic pressure. 
Under the summer sun, this moisture expanded into water vapor, creating pressure that 
blistered the coating and sheared its bond with the concrete substrate. 

2. Compressed Construction Curing Timelines 

Industrial-grade pool coatings require dry concrete surfaces and adequate cure times to achieve 
a durable mechanical and chemical bond. 
Because the project was rushed to meet the July 4th deadline, Atlantic Industrial applied the 
polymer over a damp concrete basin that had not dried completely. 
Furthermore, the pool was refilled with water before the polymer had fully cured. This 
compressed timeline left the coating structurally weak, poorly bonded, and vulnerable to 
degradation. 

3. Localized Oxidative and Mechanical Degradation 

When workers poured the concentrated 12% hydrogen peroxide directly into the pool, the 
chemical reacted with sunlight to release highly reactive hydroxyl free radicals. 
Because the chemical was poured directly into the shallow water rather than being pre-diluted 
and circulated, localized areas experienced intense chemical concentrations. 
The strong oxidizing agents attacked the polymer chains in the uncured blue paint, weakening 
its structure. 
As maintenance crews dragged heavy mechanical vacuums across the basin floor to clean up 
the dead algae, the physical shear stress tore the blistered, chemically weakened coating, 
causing large blue flaps to lift off the concrete and float to the surface. 

Remediation Strategy and Engineering Cost 
Projections 

Addressing the failures of the Reflecting Pool requires a systematic engineering approach. 
Topical repainting or continued localized chemical treatments will not solve the underlying 
problems. 
A successful remediation must restore the basin's breathability, reduce solar heat absorption, 
and repair the underground plumbing infrastructure. 
                     [Drain and Dry Basin] 
                              │ 
                              ▼ 
           [Dustless Wet Sandblasting of Polymer Paint] 
           (Clears failed sealant & restores concrete pores) 
                              │ 
                              ▼ 
            [Piping and Hydraulic Infrastructure Repair] 
            (Replaces cracked 12" lines with HDPE piping) 
                              │ 



                              ▼ 
             [Apply Semi-Permeable Cementitious Plaster] 
           (Allows water vapor transmission; slate grey) 
                              │ 
                              ▼ 
        [Install Industrial Filtration & Treatment System] 
         (Calibrates permanent ozone and nanobubbler grid) 
 

Technical Remediation Phases 

Phase 1: Coating Stripping and Environmental Containment 

The first phase requires completely stripping the remaining blue polymer paint from the 
339,000-square-foot concrete basin. 
This must be executed using dustless wet sandblasting. This method mixes water with abrasive 
sand media to suppress dust, keeping paint chips and crystalline silica out of the air on the 
National Mall. 
A secondary containment system must be built around the pool to collect the wet slurry, paint 
particulates, and blast media, preventing toxic runoff from entering local storm drains or the 
water table. 

Phase 2: Structural Substrate Preparation and Joint Repair 

Once stripped to bare concrete, the slab must be dried and evaluated for cracks and joint 
failures. 
Expansion joints must be routed out and sealed with high-movement, polyurethane-based 
sealants designed for continuous underwater service. 
Leaking crevices and cracks must be pressure-injected with hydrophobic polyurethane grouts to 
stop water loss and prevent groundwater from pushing up under the new finish. 

Phase 3: Structural Piping and Hydraulic Reconstruction 

To resolve the chronic water loss issues identified in the National Park Service's 2023 budget 
reports, the failed 12-inch circulation lines must be replaced. 
Contractors must excavate and install new high-density polyethylene (HDPE) piping with thicker 
walls designed to withstand the soil pressure of the marshy subgrade. 
The layout of the inlet and return ports must be redesigned to optimize water flow, eliminating 
the stagnant zones where algae blooms begin. 

Phase 4: Application of a Historically Compliant, Breathable Finish 

The pool basin must be resurfaced with a breathable, slate-grey cementitious aggregate or 
quartz-based plaster. 
Unlike synthetic polymer paints, a cementitious aggregate finish is semi-permeable, allowing 
moisture from the high water table to pass through the concrete without generating hydrostatic 
pressure or causing blisters. 
Additionally, restoring the historic dark grey color increases the basin's albedo compared to the 
bright blue paint. This limits solar heat absorption, keeping water temperatures lower and 
reducing the growth rate of green algae. 



Phase 5: Upgraded Filtration and Sanitation Systems 

The localized water treatment plant must be upgraded to handle the heavy nutrient loads of the 
Tidal Basin water source. 
The permanent ozone system must be scaled up and recalibrated to maintain proper sanitation 
levels. 
Furthermore, industrial-scale nanobubble oxygenation generators must be permanently 
integrated into the circulation system. 
These units produce microscopic bubbles that remain suspended in the water column, oxidizing 
organic matter and binding phosphates to starve algae of its food source without the need for 
manual chemical additions. 

Projected Remediation Budget 

A detailed cost estimation for stripping the failed polymer coating, repairing the structural piping, 
and applying a durable, historically compliant finish is detailed below: 

Remediation Phase Engineering Actions & 
Materials 

Unit Cost Basis Estimated Cost 

Phase 1: Paint 
Removal 

Dustless wet 
sandblasting of 
~339,000 sq ft; active 
environmental 
containment and slurry 
waste disposal. 

$2.50 – $3.50 per sq ft $847,500 – $1,186,500 

Phase 2: Joint & 
Crack Sealing 

Polyurethane 
expansion joint routing, 
crack repair, and 
hydrophobic 
polyurethane injection. 

Flat commercial prep 
rate 

$1,100,000 – 
$1,500,000 

Phase 3: Hydraulic 
Piping 
Reconstruction 

Excavation and 
installation of thick-
walled HDPE supply 
and return lines to 
replace broken 12-inch 
pipes. 

Linear utility 
reconstruction rate 

$4,500,000 – 
$6,000,000 

Phase 4: 
Cementitious Plaster 
Finish 

Application of semi-
permeable, slate-grey 
quartz-aggregate finish 
to allow moisture 
transmission. 

$6.00 – $8.00 per sq ft $2,034,000 – 
$2,712,000 

Phase 5: Treatment 
Plant Upgrades 

Integration of high-
capacity sand filters, 
expanded ozone loops, 
and permanent 
nanobubble lines. 

Commercial water-
treatment integration 

$2,500,000 – 
$3,500,000 

Phase 6: Compliance 
& Administration 

Execution of NHPA 
Section 106 and CFA 
historic reviews, 
construction 
management, and 

10% of total hard costs $1,100,000 – 
$1,480,000 



Remediation Phase Engineering Actions & 
Materials 

Unit Cost Basis Estimated Cost 

engineering oversight. 

Projected Totals Comprehensive 
Structural and 
Biological 
Remediation 

Cumulative Project 
Scope 

$12,081,500 – 
$16,378,500 

This comprehensive engineering plan addresses the underlying causes of both the biological 
growth and material failures. 
By removing the non-breathable polymer coating, repairing the structural piping, and applying a 
breathable, historically accurate grey aggregate finish, the National Park Service can restore the 
reflecting pool's visual appeal and ensure its structural stability for decades to come. 
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