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Remediation at Stafford Regional Airport
(SRAP)

SRAP – Quick History
o Construction at SRAP, beginning around 1998,
disturbed over 200 ha of Tertiary marine
sediments.
o Traditional revegetation methods failed to produce
results (at least three attempts at hydroseeding).
o The site remained barren for over two years
before the problem was identified as acid sulfate
weathering.
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Previous work has
indicated that
Tertiary marine
sediments in the
Virginia Coastal
Plain commonly
contain sulfides
(dominantly
framboidal pyrite).
Exposure of these
sediments during
construction can
result in severe acid
sulfate weathering
problems.
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Mixon, R.B., Pavlides, Louis , Horton, J.W., Jr., Powars, D.S., and Schindler, J.S., 2005, Geologic map of the Stafford Quadrangle, Stafford
County, Virginia: U.S. Geological Survey Scientific Investigations Map 2841, 1 sheet, scale 1:24,000. (Also available online at
http://pubs.usgs.gov/sim/2005/2841/.)
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SRAP - Identifying the Problem
o In the fall of 2001, we were asked to evaluate the
problems at SRAP.
o Classic indicators of acid sulfate weathering were
readily apparent at the site:
- Barren fields
- Sulfate salt precipitates /jarosite mottles
- Underlying gray sediments (sulfurous odor)
- Iron staining along culverts
- Iron precipitates along drainage channels

Barren fields of SRAP as they appeared in March, 2002
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Erosion of acid sulfate sediments and acidic leachate from an
adjacent spoil fill has severely impaired this wetland.
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Aerial view of the
Beaver Ponds at SRAP

SW1

SW5

Shallow
groundwater
monitoring
well.

SW6

Drainage from SRAP prior to remediation (April 02)
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Iron-staining on
concrete culvert at
SRAP

SW5

Corrosion of metal pipes in drainage basin at SRAP.
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Prior to
remediation,
water
sampled at
the pond
drainage had
a pH of 3.3.

Potomac Pond - an NRCS
stormwater retention basin
about 1.5 - 2.0 km
downstream from SRAP.

Oxidized zone
(pre-disturbance)
pH = 3.3 – 4.3
~ 3.5 m
Dark gray 10YR4/1
Very fine sandy loam
~ 7.5 m

Dark gray 10YR6/1 silty clay
Dark greenish gray 5BG4/1 and 5/1 clay
Dark brown 10YR3/3 fine sandy loam
~ 12.0 m

7

11/3/2011

SRAP - Remediation
o In the late fall of 2001, Wright Trucking Inc. and
Synagro proposed lime stabilized biosolids as
an alternative for site reclamation.
o Virginia Tech agreed to monitor the site under
contract with DCWASA if the site were treated
with biosolids.
o Lloyd Wright mapped and sampled > 40
different “cells” within the site based on mapping
criteria that we supplied.

SW3

Accakeek Cr.
~ 1.8 km
SW4
SW5

SW7

Well1 and
SW8

SW1
Well2 and
SW2a - 2d

Potoma
c Pond

Well3 and
SW6
Potomac Cr.
~ 0.5 km
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Surface soil acidity prior to
remediation
o pH values: 1.90 – 5.28; average = 3.10
o Total-S: 0.02 – 1.14%; average = 0.29
o PPA: 0.61 – 41.76 Mg CaCO3 / 1000 Mg
average = 9.51.
o Prior to sampling, hydroseeding efforts between
1999 – 2001 applied up to 10 Mg CCE / Ha.

Soil Revegetation at SRAP
o A mixture of lime-stabilized biosolids (24 to
52% CCE) was applied in March, April and
early May of 2002.
o Loading rates were based on predicted lime
requirements of the sulfidic soils and ranged
from 50 to 175 Mg/ha of dry biosolids average loading rate was around 70 Mg/ha.
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Spreading biosolids at SRAP
(April, 2002)

Soil Revegetation at SRAP
o Following incorporation of biosolids, the soil
surface was straw mulched and hydro-seeded
to a mix of acid- and salt-tolerant grasses.
o The initial vegetation efforts of April and May,
2002, were largely unsuccessful due to an
unusually hot and dry growing season.
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Overview of site in June, 2002.
Area in foreground was
incorporated and seeded by
mid-April. Area in background
was not completed until late
May.

Area revegetated in late May as it
appeared in July, 2002. Unfortunately, April
through October of 2002 was the
hottest/driest period on record.
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Same view after fall re-seeding (2002)
and a reasonable weather year.

By late October 2002, the airport was fully
revegetated (> 90% living perennial cover).
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Aerial photo of Stafford Regional Airport: 2004

2006
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Soil acidity after reclamation:
samples collected 2003, 2004, and 2006

Surface soil
pH range
pH average
Subsoil
pH range
pH average
Subsoil
PPA range
PPA average

2003

2004

2006

6.1 – 7.8
7.3

5.9 – 8.1
7.3

4.7 – 7.4
6.7

2.7 – 4.6
3.5

2.3 – 7.0
3.6

2.8 – 4.2
3.6

0.2 – 60
11.5

2.4 – 18.5
10.4
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Water quality prior to remediation:
spring 2002
sample

pH

Fe

S

NH3-N

-------- ug / ml -------5

NO3-N

SW7 (upstream)

5.5

3

0.05

SW4 (upstream)

5.0

4

2

0.39

0.4

SW1 (on-site)

2.9

242

543

0.84

0.46

SW6 (discharge)

3.3

43

148

0.88

0.00

NRCS dam
(downstream)

3.3

9

61

0.14

0.36

Water quality - backqround samples
Throughout the entire sampling period for two
infeeding streams…..
o pH values steadily fluctuated in the 4’s (SW3)
and lower 5’s (SW4).
o Dissolved Fe typically was < 10 mg/L.
o Dissolved S typically was < 5 mg/L.
o Nitrate-N, Ammonia-N, and Ortho-P typically
were < 0.5 mg/L.
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Potomac Pond Discharge
Mar-02 through Sept-05
30.00

9.00

7.00
6.00

20.00

5.00

pH

15.00
nitrate
10.00

5.00

ammonium
pH

Biosolids
applied

nitrate-N and ammonia-N (ug/ml)

8.00
25.00

4.00
3.00
2.00
1.00
0.00

0.00

date

Water quality (as of 2006): pH
o Airport construction had significant negative
effects on local surface water quality due to
acidity and the release of metals.
o Water quality was immediately affected by the
application of lime-stabilized biosolids.
o The pH values have increased - most sites are
maintaining pH values > 4, many are in the 5’s
and 6’s.
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Water quality (as of 2006): metals, N and P
o Dissolved metals have decreased: Fe in water discharging
from the airport has typically been < 10 mg/L for the past
two years.
o Nitrate-N, Ammonia-N, and Ortho-P levels in all influent,
internal, and discharge surface water samples were low
prior to remediation.
o Ortho-P levels have remained low (< 0.5 mg/L).
o Nitrate-N values elevated slightly during the fall of 2002
following remediation, but subsequently declined.
o Nitrate-N values remained low with regards to drinking
water standards (< 10 mg/L); however, values > 0.5 mg/L in
surface waters may pose a long-term risk to stream quality.

Water quality: N
o Through May to October, 2002, significant
levels of Ammonia-N were found at two
discharge locations at the airport (3 to 18 mg/L),
and at Potomac Pond (18 to 27 mg/L).
o These Ammonia-N levels were greater than the
USEPA (1999) water quality criteria for the
chronic effects level of 4.0 mg/L.
o Since the fall of 2002, Ammonia-N levels have
declined and are typically < 1 mg/L.
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It’s easier to fix the surface than the subsoil!
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Conclusions
o The application of biosolids at SRAP has resulted
in successful revegetation (documented over 4
years following reclamation).
o Water quality has noticeably improved. Although
some concern exists regarding the short-term
release of Nitrate- and Ammonia-N following
biosolids applications, we believe the benefits
outweigh the risks.
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