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Editor’s Comments (a lot this time). 
As with past issues, this issue of Pedologue is again available from the MAPSS Web Site, 
http://sawgal.umd.edu/mapss/ .  Hard copies are not sent unless the editor, dsf@umd.edu 
or DelvinDel@aol.com , or 301-405-1308, is informed of someone who needs one.  This 
is the second issue for 2009. 
 
Like with some previous issues, I have had a hand in writing much of what in this issue.  
If you’re tired of hearing from me, please send me things that you have written.  So far I 
know of nothing submitted for publication in Pedologue that has been turned down, 
although sometimes some editorial changes/improvements have been made prior to 
publication – but not without approval by the original authors, other than for minor typo 
or grammar things. 
 
MAPSS President Gary Jellick stated recently that he would like more articles in 
Pedologue written by soil and other environmental scientists including graduate students 
-- about their research and things they are finding out, or just things they would like the 
MAPSS membership to know about.  This is a great idea.  I invite everyone, even 
undergraduates or others, who have something they think of interest to our soil science 
community to please write it up and submit it to me or to your favorite MAPSS officer to 
pass on to me.  I do get items that are submitted to Jim Brewer, MAPSS Secretary.  Jim 
passes these things along to me saying “should we put this in Pedologue” – such as the 
obituary notice in this issue about the passing of former MD state soil scientist, Dave 
Yost, which Bill Effland, MAPSS Treasurer, sent to Jim.  
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This issue contains an 11 page article largely about homeowners involved with acid 
sulfate soil issues in their community/development, CH (Carriage Hills at Falls Run) in 
Stafford County, VA.  The article is largely an education story, which started with a 
homeowner -- who stimulated the recognition of acid sulfate soils at CH after she saw the 
part of the Dig It exhibit about acid sulfate soils at the Smithsonian Museum of Natural 
History.  MAPSS members Pat Megonigal, Dig It Curator, and I were instrumental in 
putting an acid sulfate soils section in Dig It.  MAPSS raised many thousands of dollars 
to help SSSA get Dig It in the Smithsonian – so MAPSS can claim credit for helping to 
“kick off” soil education activities described in this article. 
 
 I also want to mention some other writing activities in regard to acid sulfate soils, and 
people, which I have worked on this past year.  I have edited a small book, and have 
written one of its 10 chapters, about Leen Pons, the Dutch soil scientist who I call the 
“Father of the International Acid Sulfate Soils Symposia/Conferences”, who died at age 
87, June 16, 2008.  This web available book is now hosted on the site (see below) of Tom 
Veldkamp, who now holds the Chair at Wageningen University, WUR, in the 
Netherlands that Pons held prior to his retirement in 1986. 
 
        http://www.lad.wur.nl/NR/rdonlyres/B883CAC3-06FB-4680-9766-
3FF302EA5508/88258/Ponsbook42.pdf 
 
I hope many people will read this book.  Leen examined and studied acid sulfate soils in 
many places around the world and the various chapter authors have written some great 
stories about this man who started studying and mapping soils in the Netherlands 
secretly, when the country was still under German control during the last part of the 
second World War, in the 1940’s, and he published papers and reports from the late 
1940’s until 2008 that are referenced in a list of publications at the end of the book.  The 
book has many color pictures of Leen in various settings, several showing him doing the 
squeeze test to determine n-values (a Soil Taxonomy defined term to measure soil 
physical bearing capacity).  Leen developed the n-value concept and definition with his 
colleague Ies Zonneveld, who wrote the longest chapter of the book -- to tell about 
Leen’s and his experiences in hiding out from the Nazis during the WW II and other 
interesting stories. 
 
My other writing efforts in the last year include a paper (with Martin Rabenhorst and 
other colleagues) about to be published (and already available on-line if you are a 
Geoderma subscriber – or contact me for a pdf file version) in a special issue of 
Geoderma about the landscape distribution of soil minerals.  In our article we look across 
the land/sea boundary from upland post-active acid sulfate soils to sub-aqueous soils.  
Also we (Marty is co-author) authored two papers published in the Proceedings of the 
International Acid Sulfate Soils and Acid Rock Drainage Conference -- that I went to in 
China a year ago.  These papers have led to improvements in the definitions of sulfidic 
materials and the sulfuric horizon that will appear in next (11th) edition of Keys to Soil 
Taxonomy that should be published later this, or early next, year.   
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Finally, about something other than acid sulfate soils, last December I finally finished a 
book I have been working on for several years about My Dad.  Much of it is about my 
early life growing up on a small (that got larger) dairy farm in northern NY when, during 
the Great Depression of the 1930’s, much of our family income came from Dad’s 
trapping of wild animals (skunks, fox, raccoon, mink, beaver, muskrats and otter) for 
their fur – which had my life headed toward becoming a hermit trapper after I graduated 
from high school, before I went off to college in 1950 and became a soil scientist.  I have 
that book available as a cd for a fee of $10 or as a hard copy produced at Staple’s for $40.  
I am selling these items partly to reimburse myself for costs of my publishing efforts.  I 
do get pleasure from writing and I feel that, by publishing some of my writings, I may be 
favorably influencing some things that happen in this world, while maybe providing 
some entertainment value at the same time.  I encourage all soil scientists to write more, 
and to submit your writings for publication in Pedologue. 
 
This issue also contains a technical note by Gary Jellick about high chroma redox 
depletions that he has suggested that is the kind of article that he would like MAPSS 
members and graduate student to write for future Pedologue issues.  He also wrote a 
blurb about fall 09 MAPSS sponsored field trips and training session.  Gary has been 
working very hard to organize these events and it is hoped that MAPSS members and soil 
science students will support them by their attendance and participation. 
 
Lastly, I want very much like to thank Philip Zurheide, who has now his M.S. degree and 
Rosalynd Orr, who is finishing her M.S. thesis (at U MD under their advisor Martin 
Rabenhorst), both of whom are now seeking full time employment in soil science or 
closely related disciplines, for their tremendous help in putting this issue of Pedologue 
together.  The editor has experienced a lot of technical difficulties with computer 
manipulation of text and figures/pictures and he feels like he would never have 
completed this issue without their help. 
 
 
 
 

GO MAPSS 
 

READ PEDOLOGUE 
 

WRITE ARTICLES FOR 
PEDOLOGUE
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MAPSS EVENTS – Fall 09 by MAPSS President Gary Jellick 
 
MAPSS Field Day October 23, 2009 
 
It’s about time MAPSS returned to western Maryland.  Our annual field day will be held 
near Smithsburg in Washington County on a colluvial landscape leading down to a 
floodplain.   The soils are mapped as Murrill (Fine-loamy, mixed, semiactive, mesic 
Typic Hapludults) and Lindside (Fine-silty, mixed, active, mesic Fluvaquentic 
Eutrudepts).  This will be a good opportunity to look at soils in a karst landscape and to 
start planning the Karst Soils Workshop, to be co-sponsored next year with the Maryland 
Tributaries Strategies Team.  Lunch and beverages will be provided to MAPSS members 
at a cost of $15.00. 
 
Our second day of sanitarian training will also be held on October 23 in conjunction with 
the MAPSS field day.  I think this is the best way to get soil scientists next to sanitarians 
in a soil pit so they can develop a better understanding of soil profile descriptions for on-
site sewage disposal.  We had 25 sanitarians show up for our last training in Carroll 
County and received good feedback on the event.  Cost to sanitarians will be $50.00, 
which includes lunch and beverages. 
 
Hydric Soils Training November 13, 2009 
 
MAPSS will be sponsoring one day of field training on indicators of hydric soils in the 
Coastal Plain.  Use of the field indicators is now required by the Coastal Plain 
Supplement to the 1987 Corps wetland delineation manual.  We will have pits open in 
southern New Jersey that provide a good example of many indicators, including the 
ABLS indicator (Anomalous Bright Loamy Soil), which can only be applied within 200 
meters of estuarine marshes and water, and within one meter of mean high water.  In 
addition to the more common indicators of hydric soils, we will also have an opportunity 
to examine a wet Spodosol (Berryland - Sandy, siliceous, mesic Typic Alaquods, and a 
Histosol (Terric Haplosaprists). 
 
Registration for the event will advertised in mid-September.  There is limited parking at 
each of the sites, so the cost will include bus transportation from Vineland New Jersey, 
food, and beverages.  Cost for MAPSS members will be $40.00, and non-members will 
be $100.00. 
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Dave Yost, former MD USDA SCS state soil scientist died June 28, 2008. 
Editor’s comment.  The following message, containing news over one year old about 
Dave Yost, who several soil scientists in MAPSS remember, was sent to MAPSS  
Secretary Jim Brewer by Bill Effland, MAPSS Treasurer .  Jim checked with Ed White, 
another USDA NRCS soil scientist trained at University of Maryland, who became state 
soil scientist of Pennsylvania, and found that Dave Yost was MD state soil scientist from 
1979-1986.  I have edited the obituary below a little to show that some of the places 
mentioned, are in CT etc. 
 
fyi - I received this news from Dr. Hari Eswaran, NRCS World Soil Resources National 
Leader about Mr. David Yost's passing. I never had the opportunity to meet him but 
learned from the obituary that he worked in MD and was also a former MD State Soil 
Scientist. Perhaps others in MAPSS would be interested. Thanks, Bill (Effland) – 
MAPSS Treasurer. 
 
The URL is 
http://forums.military.com/eve/forums/a/tpc/f/4960051361001/m/4380056091001 
 
David L. Yost -- obituary 
 
YOST, David L. David L. Yost, 70, of Frederick, MD, died Saturday (June 28, 2008), at 
College View Center, Frederick, MD. He was born October 3, 1937 in Hartford, CT, son 
of the late Herman and Margaret (Gerlach) Yost and was raised in West Granby, CT. 
David lived throughout the northeast before finally residing in Maryland. He served in 
the U.S. Army from 1960-1962 and U.S. Army Reserves in several units until he returned 
to active duty during Desert Storm to help with military operations in Kuwait. David was 
a graduate of the University of Connecticut where he received his Bachelor's Degree in 
Agronomy. Mr. Yost was employed as a Soil Scientist with the U.S. Department of 
Agriculture, Soil Conservation Service, serving in Connecticut, Pennsylvania, Vermont, 
Maryland and as State Soils Scientist in Maryland before transferring to Washington, DC 
USDA offices from where he retired in 1993. He is survived by a daughter, Elizabeth A. 
Yost of Waltham, MA and a son, Frederick E. Yost of North Attleboro, MA. Funeral 
Service will be Sunday, July 6, 8 p.m. at the Vincent Funeral Home, 880 Hopmeadow 
Street, Simsbury, with the Reverend Robert Sorozan officiating. Friends may call prior to 
the service from 6-8 p.m. Burial with military honors will be Saturday, July 19, 9 a.m. at 
Granby Cemetery, 20 North Granby Road, Granby, CT. In lieu of flowers memorial 
donations may be made to McLean Game Refuge, The McLean Foundation, 75 Great 
Pond Road, Simsbury, CT 06070. Please specify on the check that the donation is for the 
McLean Game Refuge in memory of David Yost. Published in the Hartford Courant from 
7/4/2008 - 7/5/2008.  
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Technical Note - High Chroma Redox Depletions by Gary Jellick 
 
During the MAPSS sponsored sanitarian training last June, one of the pits we described 
contained 5Y 6/4 depletions and 7.5YR 5/8 concentrations, beginning at a depth of 15 
inches and increasing in size and abundance with depth.  Interpretation of chroma 4 redox 
depletions as they relate to the frequency and duration of soil saturation is critical for 
evaluation of on-site sewage disposal systems, in particular sand mound systems that 
require unsaturated soil within the upper two feet. 
 
The site is located near Taylorsville in Carroll County, Maryland and the test pit was dug 
at the footslope of concave landscape.  Soils formed in colluvial material derived from 
micaceous schist, and are mapped as Glenville silt loam (Fine-loamy, mixed, active, 
mesic Aquic Fragiudults). See soil profile description below for Pit 2 as described by Joe 
Kraft.   
 

 
 
Groundwater observation wells were installed on May 18, 2009 and were equipped with 
pressure transducer data loggers to record water levels at 12 hour intervals.  Two wells 
(nested wells) were installed at Pit 2 to evaluate differences in vertical pressure head 
above and below the fragipan.  A plot of the initial groundwater data is provided below.  
Although the wells have only been in place for five months, some preliminary 
observations can be drawn from the data. 
 
The Bt2 horizon (15-24 inches) contains few, fine 5Y 6/4 depletions and common, fine 
7.5YR 5/8 concentrations. Groundwater briefly rose into the Bt2 horizon for 4 days 
beginning on June 4 in response to heavy rainfall (those of you who participated in the 
training can vouch for the heavy rainfall).  Continued groundwater monitoring next year 
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will likely confirm that the Bt2 horizon remains saturated for longer duration during the 
early spring, with a frequently fluctuating water table.  By that time, I will also have 
rainfall data to correlate with the well response. 
 
Now look at the Bt3 horizon (24-29 inches).  The water table was present in the Bt3 
horizon for at least 40 days from May 18 to June 27.  The abundance of 6/4 depletions 
increased in the Bt3 horizon, but no chroma 2 depletions were observed.  Normally, 
chroma 2 depletions are expected with prolonged saturation, but the chroma 2 depletions 
don’t begin until the Bt4 horizon at a depth of 29 inches. 
 
One additional observation from the hydrograph is the reversal of vertical flow direction 
after the heavy rain on June 4.  Until June 4, the water surface in the deep well was above 
the water surface of the shallow well, indicating that the vertical component of water 
flow was upward.  After June 4, the water surface in the shallow well remained above the 
deep well, indicating that vertical water flow was downward (or was it perched on the 
fragipan).  

Is it possible that iron is be transported upward into the Bt3 horizon during periods of  
flow reversal, and that is the reason we do not see chroma 2 depletions in the Bt3?  
Obviously, long term well data is needed to make conclusive arguments, and data from 
this site will continue to be collected for as long as the owner gives me permission.   
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Active Acid Sulfate Soils in Yards of Homes in New Housing Developments: A New 
Case at the Carriage Hills Development at Falls Run in Stafford County, VA  -- 

Recognized by Homeowners, with an Assist from Dig It, The Soils Exhibit at 
Smithsonian Museum of Natural History.  The Saga goes on. 

by Delvin S.  Fanning, Philip K. Zurheide, and W. Lee Daniels 

Active acid sulfate soils from the exposure, by earth-moving construction activities, of 
sulfidic  materials (as defined by Soil Taxonomy, Soil Survey Staff, 2006) to aerobic 
conditions in homeowner’s yards have been noted in housing developments in Maryland 
(e.g. at Crofton in Anne Arundel County), Virginia and other states over the last several 
years.  A case, where many yards at the Great Oaks development  in Fredericksburg VA, 
were affected was described in the field trip guidebook for the acid sulfate soils tour 

conducted 
for the 
World 
Congress of 
Soil Science 
in 2006 
(Fanning, 
2006).  This 
case was 
publicized in 
several other 
publications 
(Fanning et 
al., 2007; 
Orndorff et 
al., 2008 and 
in ASSAY, 
the 

Australian acid sulfate soils on-line newsletter).  Pictures illustrating the damage to a 
lawn and to a sidewalk at Great Oaks from those publications now appear in an exhibit 
about acid sulfate soils as part of Dig It, the soil science exhibits, at the Smithsonian 
Museum of Natural History in Washington, DC.  A dramatic picture taken at Great Oaks, 
which has now appeared in several different publications and web sites and in the Dig It 
exhibit is reproduced again above.  It shows Dr. W. Lee Daniels, Virginia Tech acid 
sulfate soils and reclamation specialist, standing on the iron oxides stained sidewalk of 
the yard that has been dubbed Iron Mountain by some homeowners at Great Oaks – 
where new turf grass was placed on the lawn three different times and it curled up and the 
grass died every time.  The only grass growing in the yard shown in the picture, taken in 
May 2006, is along the edge of the iron oxide stained and pitted concrete – probably 
because of neutralization of some of the acid by the concrete.  We think acid 
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neutralization of soil solutions flowing over the concrete also fostered the precipitation of 
the iron oxide “rust” that “decorates” the concrete of the sidewalk and gutters. 

Mrs. Angie Woolner, a resident of the new Carriage Hills (CH) at Falls Run development 
in Falmouth, Stafford County, VA observed this picture at Dig It in April 2009 when she 
was on a field trip to the Museum of Natural History with her son.  It is this photo that 
caused her to come to the realization that acid sulfate soils must be the reason so many of 
her neighbors have had and continue to have difficulty establishing grass on their lawns 
and why  some of the sidewalks are becoming  stained by iron oxides.  In a camcorded 
interview on June 2 Mrs. Woolner stated that “the problem with our turf was not under 
watering or over watering” as the representatives from the builder had been trying to get 
the homeowners to believe.  Angie let her neighbors Mike and Susan Chaney, who also 
have serious acid sulfate problems in their yard, know about her discovery at the Dig It 
exhibit.  Mrs. Chaney then contacted Dr. Del Fanning with their suspicions, who in turn 
put them in contact with Dr. W. Lee Daniels at Virginia Tech. 

June 2, 09, Dr. Fanning and Phil Zurheide examined the Chaney’s yard and confirmed the presence of 
active acid sulfate soils in the backyard where no grass was growing.  The pH at the soil surface, where a 
bucket auger hole was put down, was 3.15.  Deeper in gray soil material that gave a violent reaction with 
30% hydrogen peroxide, indicating the presence of pyrite or other iron sulfides, the pH was 2.85.  They 
also observed the presence of the pale yellow mineral jarosite in the soil, which requires a pH of 4.0 or less 
and commonly less than 3.5 to form (see pictures below of Mrs. Chaney holding a soil structural unit from 
her soil, decorated with jarosite on soil structural faces.  No wonder grass wouldn’t grow, the soil had a 
sulfuric horizon as defined by Soil Taxonomy, right at the soil surface. 
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Dr. Fanning and Phil also tested water from the Chaney sump pump and found the pH 
close to 4 and that the water contained dissolved sulfate – detected when they placed 
drops of 0.1 molar barium chloride in the water, which caused the precipitation of barium 

sulfate to give a white 
precipitate.  They did 
not detect the presence 
of dissolved iron in that 
water, using hydrogen 
peroxide and sodium 
hydroxide to try to 
force precipitation of 
iron oxides, however, 
iron oxides (red 
precipitate) have 
subsequently been 
observed precipitating 
where sump pump 
water is pumped out at 
another CH residence.  
See picture at left here. 

The 
detection/confirmation of active acid sulfate soils in yards at CH has stimulated a bee 
hive of activity on the part of the Chaney’s, the Woolner’s the Hollins and other families 
at CH.  They are on a mission to find out which lots and homes at CH are affected. They 
hope get the developer to accept responsibility for damages from the exposure of sulfidic 
materials, with no apparent concern for the kinds of soil materials disturbed and which 
materials ended up on the new land surfaces and around the basements of the homes.  
Several homeowners have sampled their soils and sent the samples, upon the 
recommendation of Dr. Daniels to  VT or UK (University of Kentucky) to be tested for 
total potential acidity to determine the recommended quantity of lime to neutralize the 
acidity (including that yet to form -- until all of the sulfuric acid from the oxidation of the 
sulfides and presumed hydrolysis of the iron of the pyrite and/or other iron sulfides in the 
soil materials has been produced) to make the soil suitable for the growth of grass and 
other plants in the yards of the houses at CH.  Ryland Homes, the builder, also contracted 
a firm to sample and test the soils. Even though a few homeowners were concerned about 
the sampling procedures used by this firm, the data collected by the developers indicate 
the presence of active acid sulfate soils in several yards and are in line with the test 
results the homeowners have obtained.  To what extent the builder is willing to remediate 
is yet to be determined as well as how many lots are actually affected.  Many residents 
are currently waiting on the results of samples they are having tested by UK.  All 
residents are being encouraged to have their yards tested if there is evidence the presence 
of active acid sulfate soils – no grass growing, concrete staining etc around their homes.   
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It would be nice if the damage from the acid sulfate soils at CH and other housing 
developments would be limited to those affecting the growth of plants in the yards of the 
affected home sites.  However, other damage caused by active acid sulfate soil conditions 
has been noted at CH and more is thought to be likely by soil scientists knowledgeable 
about acid sulfate soils and corrosion damage they can cause to concrete, metal pipes etc. 

 
 

 

The pictures above, taken by a homeowner, show (above, left side) iron oxides that have 
precipitated from waters that seeped through the wall at the base of steps leading to an 
outside entrance to the basement of a CH home.  Dark gray materials, almost 
undoubtedly sulfidic from this location, were carried away in buckets (right side picture) 
and replaced with gravel before the landing to the basement entrance was rebuilt. It is 
unknown how much of this material remains beneath the landing and what the house 
foundation is setting upon. Many papers giving examples of acid sulfate damage to 

concrete have been published.  Drs. Daniels 
and Orndorff at VT have collected and 
reviewed many of these papers and have 
written an (as yet unpublished) review. 

In July Dr. Daniels visited the Carriage Hills 
development and examined some of the acid 
sulfate soils there.  One of the places that he 
examined was an un-vegetated active acid 
sulfate soil “hot spot” in a commons area at the 
base of a steep cut slope near the southwest 
corner of the development where no vegetation 
was growing.  Dr. Daniels thought the soil at 
this spot was likely a very serious acid sulfate 
soil “hot spot”.  Nearby residents sent in a 
sample from this spot to the Virginia Tech lab 
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for testing.  The test results showed a lime requirement of 100 tons per thousand tons, or 
100 tons per acre – for a presumed 6 inch plow layer.  The sample contained 3.5 % total 
S, by Leco Analyzer, and had a pH of 2.02.  “Hot spots” like this show the difficulty in 
planning the dose of soil amendments to apply to overcome the acidity of a lawn if 
multiple samples are taken and mixed together for a composite sample to submit for 
testing because one sample from a “hot spot” may heavily sway the overall results – 
likely leading to an over application of lime over much of the area, but not enough at the 
hot spot.  Other complications arise.  When Fanning visited the area of this sample on 
Sept. 1, he examined a drainage way off the bottom of the picture.  He found small 
quantities of monosulfidic black ooze beneath very shallow water in the grassy waterway.  
A picture of him with Susan Chaney’s assistance collecting the ooze is shown in the next 
picture.  These pictures, by Patty Hollins, are interesting in that they show sulfuricization 
occurring on a grand scale after the exposure of sulfidic materials, by the excavation that 
occurred at the base of the hill slope, which released sulfate sulfur and iron into the 
waters that drain down the slope and subsequent sulfidization fed by the waters and the 
organic matter in the shallow drainage way only a few feet away where the sulfate S is 
reduced back to sulfide to precipitate new highly reactive iron monosulfides, likely with 
some pyrite, the disulfide too (disulfides do not emanate hydrogen sulfide gas when 
exposed to hydrochloric acid as the monosulfides do). 

Dr. Daniels was back to Stafford County again on August 6th for a meeting organized by 
the CH homeowners with help from Diane Beyer, Manager of the Tri-City/Tri-County 
(Stafford, Prince George and Spotsylvania Counties) Soil Conservation District to 
explain acid sulfate soils and to answer questions from the many (about 60) people, 
mainly homeowner families from CH who came to learn more about the acid sulfate soil 
problems in their community and how to deal with them.  This meeting was attended by 
the very interested member of the BOS (Board of Supervisors) of Stafford County who 
represents the Falmouth district, Mr. George Schwartz.  Mr. Schwartz, the current Chair 

of the Stafford BOS has been very helpful in 
getting the attention brought by the county to 
the acid sulfate soils issues at Carriage Hills. 

In a large degree in response to a detailed 
letter written by Susan and Mike Chaney to 
Ryland Homes and copied to county 
authorities etc., Stafford County is now in the 
process of developing county wide rules, 
regulations, ordinances to address land 
disturbance issues in the County that may 

expose sulfidic materials like at Carriage Hills with the hope that disturbances like at CH 
and at SRAP (Stafford County Regional Airport) will be avoided in future developments 
and in highway construction and other deep soil/land disturbance activities etc..  The 
county is also assisting the CH homeowners in negotiating with the CH builder Ryland 
Homes to try to gain corrective measures and reclamation of the yards and homes for the 
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extremely serious problems that the exposure of the acid-forming sulfidic materials has 
already caused in the development and are likely to continue to cause in the future. 

At a Stafford BOS meeting on Tuesday afternoon, Sept. 1, acid sulfate soils issues in 
Stafford County were addressed at the end of the meeting in a report by Mr. Keith C. 
Dayton, Director of the Stafford County Department of Public Works.  He indicated that 
the county is developing rules/regulations to address acid sulfate soil issues and that the 
developer is developing a plan to remediate the acid sulfate soil problems at CH that they 
expect will be released in coming days. 

One question that has come up as soil scientists and homeowners have addressed the acid 
sulfate soil issues at CH is -- what did the developer/builder people know about acid 
sulfate soils and the hazards of exposing sulfidic materials (or potential acid sulfate soil 
materials, or just acid forming soil materials by various other terminologies) and when 
did they know.  Some of the homeowners think that they did know early on.  Residents 
recall builder representatives stating that the land at CH used to be an ancient sea bed and 
that the homeowners should be prepared to add lots of lime to their soils, when 
complaints about the condition of many yards in the neighborhood arose during a home 
owner’s association meeting.  The matter of developers and engineers naiveté has come 
up previously with other acid sulfate soil disasters/calamities.  At the Stafford Regional 
Airport where huge areas of sulfidic materials were exposed causing monumental acid 
sulfate soil problems, the civil engineers, who planned the land reshaping which initiated 
the problems, claimed they had never heard of acid sulfate soils and the kinds of 
problems they caused there (Fanning et al., 2004).   

The Stafford Regional Airport is only about 5 miles away from Carriage Hills.  After the 
airport was constructed, VDOT (Virginia Department of Transportation) made new big 
exposures of sulfidic materials when the Centreport Parkway, (geographically located 
between the airport and CH) was built on I-95 to provide easier/better access to the 
airport.  This was after VDOT had supported work at VT to locate areas in VA that were 
underlain by acid-forming materials (sulfidic materials by Soil Taxonomy) (Orndorff, 
2001, Ph.D. dissertation).   It seems that the exposure of such materials will continue 
until solid governmental regulations are in place to force the application of enlightened 
land disturbance practices.  Schools, colleges, and universities who train civil engineers, 
land use planners and architects and others who are authorized to plan construction 
activities that involve major land disturbance must, in our opinion, be trained in acid 
sulfate soil principles.  Soil scientists and others need to be more proactive to get the 
engineering schools to make this a requirement in the curricula for the training of the 
engineers. 

At CH, the developers seem to be learning the hard way, but we think they are learning.  
At a new house that is presently under construction on Chaps Lane at CH, shown in a 
picture taken Sept. 1, 2009 (see next page), reddish brown earthy materials, that by their 
color obviously are not acid-forming, have been brought to and dumped on the property, 
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presumably to put around the new house that is being constructed to try to avoid acid 
sulfate soil issues in this new home to be, which may however not take care of deeper 
sulfidic materials that may be around the basement of the house.   

It has been reported by 
the builder that large 
quantities of lime are 
now being added to the 
new soils before grass is 
planted or prior to turf 
/sod placement on the 
lawns, although  
residents of CH are not 
certain that this is 
happening and would like 
proof.   

How much better it 
would have been, 

however, if the soil-geologic columns that were disturbed to make CH would have been 
thoroughly examined to locate the sulfidic materials before the disturbance ever took 
place and if these materials would have either been left undisturbed, or, if they had to be 
disturbed, they would have been deeply buried and packed down to prevent oxygen 
penetration under thick layers of materials from the non-acid forming oxidized zone of 
the original soil-geologic column prior to building on the constructed new soils. 

Another issue with the acid sulfate soils in the yards at CH is how much time will be 
required for the sulfides to be oxidized away from surface horizons/layers in the new 
active acid sulfate soils such that large trees can be established in a sustainable manner in 
the yards and public areas.  Even if the surface of the soils is treated to raise the pH, such 
that grass can be established, it is likely to take many years before trees can be 
established in the yards because of the ultra acidity of horizons/layers of the active acid 
sulfate soils that lie just below the soil surface -- that will very likely prevent deep rooting 
by large trees.  Oak and other hardwood tree species are adapted to growing on the native 
soils and compose beautiful forests on lands that are like those disturbed to make the CH 
development – for example at the top of the slope shown on a previous page of this report 
in regard to the “hot spot”.  Air photos of the CH area before land disturbance show that 
it was entirely forested.  We think that it may be several lifetimes before large shade trees 
will become established in the yards and common areas at CH in those places where there 
is a sulfuric horizon at or just beneath the surface of the soils – unless the soil materials 
are replaced, likely at great expense, with “good” soil materials. 

Ideally the yards through out CH should be mapped by soil scientists with expertise in 
acid sulfate soils to locate where active acid sulfate soils are present in the completed 
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parts of the development.  People who live on acid sulfate soil affected lots should be 
warned, by a disclosure statement from the developer and/or builder or by the County 
about the problems and potential hazards that they are likely to have with their yards and 
homes, including the possibility of great difficulty or expense if they wish to establish 
large trees in their yards.  Potential buyers of houses with yards with active acid sulfate 
soils should be warned before they purchase the properties, whether they are a first or 
second or third … time buyer of the properties.  Once people learn about acid sulfate 
soils, the value of houses that have active acid sulfate soils on the property is likely to be 
diminished, maybe greatly, depending on severity of the issue and how it has been 
remediated.  How will these issues by handled by the builders and the county in 
regulations/ordinances that are developed? 

The amount and degree of land disturbance to construct Carriage Hills and other 
developments should be public information.  Perhaps to some degree this is already the 
case in the engineering plans for CH -- if this is public information available from the 
county or the developers.  It is obvious, both from field observations and from 
topography maps available on web sites, that the degree of disturbance and reshaping of 
the land surface at CH was tremendous.  The CH area before reshaping to smooth the 
land surface had very steep slopes, as shown on the topo map inserted here, which is web 
available at http://terraserver-usa.com/PrintImage.aspx?T=2&S=11&Z=18&X=71...  The 

approximate location of CH post-development 
is outlined in the middle of the map within the 
squiggly area that looks like a dogs face with 
the tip of it’s nose touching the road to it’s right, 
which is Truslow Road, Rt. 662, that is roughly 
parallel to the next road to the right, which is 
U.S. Rt. 1, Jefferson Davis Highway.  Within 
the dog’s face the newly constructed roads of 
the development, along which the new houses 
have been and are continuing to be built are 
outlined in their approximate locations.  Off at 
the neck position of the dog’s face we have 
blackened in a landmark oval that is the track of 
the Gayle Middle School, not part of the new 
development.  From examination of the 
development area on Google Earth, we have 
found that the topography of the development 
area has been greatly changed by cut and fill 
operations for the development.  

It is public knowledge that the number of total 
house units permitted by the county had to be reduced from an original requested (by the 
developer/builders) number of 225 to the number that was finally approved by the county 
of 147, before the development could be started because of steep slopes issues (Stafford 
County Planning Commission Minutes, May 5, 2004 –  
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 http://www.co.stafford.va.us/planning//comm/minutes/may0504.htm  

From what can be seen in the soil materials that were moved about to construct the 
present smoothed land surfaces of the development, the disturbance was deep enough that 
large amounts of soil materials from the un-oxidized zone, in which the sulfidic materials 
existed in the original un-disturbed soil-geologic column, were dug up and distributed 
and mixed into the spoil that has become the surface soil materials of many, if not most, 
(more investigations by soil scientists are needed to determine how many) yards of the 
new homes at CH.  Sulfidic materials in other places in the development were also 
exposed on cuts (scalped land surfaces by the terminology of Fanning and Fanning, 1989) 
from which soil materials were taken to fill the originally lower elevation areas – such as 
from the “hot spot” shown in a previous photo in this report. 

Typically in the soil-geologic columns in Stafford County, in geologic materials similar 
to those at Stafford Airport and CH, there is a single oxidized zone, typically brownish in 
color and containing no acid-forming sulfide minerals (those once present have 
previously naturally oxidized away) of a few meters in thickness underlain by a single 
un-oxidized zone that usually carries down with depth for many meters that is gray, often 
dark gray, in color with Munsell color chromas of 1 or less, as is typical of sulfidic 
materials (Fanning et al., 1993).  On the higher grounds at SRAP (Stafford Regional 
Airport) the oxidized zone was readily distinguishable by the colors of the soil materials 
from the un-oxidized zone below, as shown in the following figure (Fig. 3, page 532, 
copied from Fanning et al., 2004).  Here, near the highest elevation disturbed by the 
construction of the airport, the oxidized zone was about 3.5 meters (about 140 inches or 
11.7 feet) in thickness.  This thickness likely approximates what pertained over much of 
the original pre-disturbance land surface at CH.  However, post-disturbance it is probably 
not possible to determine with accuracy what depth of oxidized zone did pertain in 
various places in the original undisturbed landscape, although possibly engineering 
records in the possession of the builder may shed some light on this matter. 
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Fig. 3. Scalped land surface on steep (about 25%) slope on the north side of airport lands during construction; 
photos taken in October 2001. The left end of the engineers’ headquarters building is visible near the top centre of 
the main photo. Down from it the orange oxidised zone of the soil–geologic column is visible. Below the oxidised 
zone is the white salt-encrusted surface of the sulfuric horizon that formed on the sulfidic materials exposed by 
excavation. Inset A (upper right): Picture of exposed contact between the oxidised zone (brownish) and the 
unoxidised zone (very dark grey), which occurred about 3.5 m below the natural surface of hill scalped during 
airport construction. Within the shallow pit, dug the day the photo was taken, the dark unoxidised zone was 
encountered at a depth of 0.35 m. Inset B (lower right): Platy soil structure with plate surfaces parallel to the 
surface of the scalped land surface into the original (prior to construction) unoxidised (sulfidic) part of the soil–
geologic column. The structure is judged to have formed after the scalped land surface came into existence. The 
mineral jarosite was found on some of the faces of the plates. Inset C (upper left): Small rivulet showing newly 
formed iron (hydr)oxides from acid drainage that emanated from the scalped land surface that penetrated into the 
unoxidised zone of the soil–geologic column.  This figure (above) and legend beneath it are 
reproduced from a pdf file copy (reprint) of the paper by Fanning et al. (2004). 

Brief summary ruminations about this article.  

This article has something for at least three different kinds of audiences.  First it further 
elaborates on the topic of acid sulfate soils in uplands for soil and other earth scientists -- 
to show the rapidity and nature of changes in chemical, mineralogical, and physical 
properties when geologic sulfidic materials are exposed to conditions in which they can 
undergo rapid oxidation.  Secondly, it should help to educate homeowners and other 
people who are not scientists and engineers about acid sulfate soils and things to watch 
out for if they are thinking about or have already purchased property made by earth-
moving activities where active acid sulfate soils have formed subsequent to the 
disturbance.  Thirdly, it is hoped that this article will be helpful to engineers, landscape 
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architects, builders and other professional people who deal with landscapes and landscape 
modification, such as has been going on in Stafford County, VA, to enable them to 
recognize, avoid, and deal with acid sulfate soil issues brought into existence by miss-
guided earth-moving practices and that it will help governments and their agencies and 
individuals to plan and put into practice regulations/ordinances to steer builders and 
engineers into practices in the future that will avoid the creation of active acid sulfate 
soils on the surface of lands constructed by all kinds of earth-moving activities. 

The article also shows that education efforts by soil scientists, such as Dig It at the 
Smithsonian Museum of Natural History in Washington, DC, are having positive effects 
in making people aware of the need to become educated about soils, even in regard to 
those horizons and layers of soils that lie several meters below the land surface -- and that 
there can be serious consequences from disturbing soils and lands without knowing what 
you are doing in regard to the nature and properties of soils dug into.  Dig It has helped. 

As the saga goes on, the residents of Carriage Hills hope that the builder will remediate 
all areas that are affected by acid sulfate soils and that they will take into account the 
haphazard placement of the sulfidic materials due to the cut and fill process and the 
complex issues associated with remediation after homes, decks, patios and fences have 
already been constructed.  Many CH residents are fearful that site specific remediation 
will not take place and that those who are not proactive in the process of determining 
what needs to be done on specific lots will not have their needs met.  Only time will tell 
what the outcome will be for the residents of CH. 
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Calendar of coming and continuing events 
 
All of the rest of 2009: Dig It! The Secrets of Soil.  The soils exhibit at the 
Smithsonian Museum of Natural History http://forces.si.edu/soils/ .  Take your family 
and friends and show them around.  MAPSS raised well over $10,000 to support 
this exhibit and have a monolith of the state representative soil, Sassfras, displayed 
in the exhibit, so please support it by visiting it and by taking or sending others to it 
as often as you can.  Remember, the exhibit is scheduled to close in January, 2010. 
 
Wed. and Thurs., October 21-22.  Acid sulfate soils short course in Stafford County, 
VA, sponsored by Virgina Tech, VAPSS and Tri-County/City Soil and Water 
Conservation District.  First day inside with Lee Daniels, Zenah Orndorff and Del 
Fanning as main presenters.  Second day – field trip to examine acid sulfate soils 
exposures and problem areas in Stafford County area.  Costs, General Public $75, 
Gov. employees and VAPSS Members $50, Tri County/City residents $35.  Contact 
Sue Brown at VT 540-231-5741 or Diane Beyer at TCC SCD 540-656-2401 for 
details. 
 
Friday, October 23.  Second 2009 MAPSS sanitarian training session -- in 
Washington Co., MD and MAPSS 2009 outing.  See President Jellick’s article about 
MAPSS field trips earlier in this issue for details. 
 
Nov. 1-5, 2009.  ASA=CSSA-SSSA International Annual Meetings, Pittsburgh, PA. 
 
Friday, November 13.  MAPSS training session in New Jersey on indicators of 
hydric soils required by Coastal Plain Supplement to 1987 Corps wetland 
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delineation manual.  See more details in President Jellick’s article about MAPSS 
field trips earlier in this issue. 
 


