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MEMORANDUM
To: Todd Plating
From: Andrew C. Middleton
Date: May 28, 2020
Subject: Gas Manufacture at the Bramlette Rd MGP, Greenville, SC

Based on a number of historical records, gas was manufactured in Greenville, South
Carolina, from 1917 until 1952 at a location on Bramlette Rd at the intersection of
Washington Rd (Bramlette Rd MGP). This MGP predominantly used the coal gas
manufacturing process with some limited use of the carburetted water gas (CWG) process
in its latter years beginning around 1945,

The coal gas process has been commercially used in the U.S. from 1816 onward and still
exists today with byproduct coke ovens currently producing coke for use in steel mills
and foundries. At the Bramlette Rd MGP, this process consisted of heating bituminous
coal in a closed vessel (retort) in the absence of air. Around 30% of the weight of the
coal was driven off as coal gas containing a number of other substances as impurities
(e.g., coal tar, ammonia, sulfur compounds). Quenching of the gas with a recirculating
water stream removed the coal tar and ammonia, which were recovered as byproducts.
Coke, which was carbonized coal, was also a major byproduct, some being burned under
the retorts to heat them thereby generating ash. Sulfur compounds were removed by
reacting with solid materials, such as iron oxide. The purified gas went into low-
pressure, water-sealed gas holders for storage prior to distribution to customers. The
excess water produced in the process was discharged as effluent after gravity separation
of coal tar in a tar separator.

The CWG process was commercially used in the U.S. from the 1870s until the 1960s.
This process consisted of the cylindrical vessels beginning with the generator. In the
generator, coke or coal was alternately burned and steamed. In the burning step, the heat
from combustion raised the temperature of firebrick within the second two vessels
(carburetter and superheater). Once these had been heated, the steam step was begun
with steam passed through the red hot coals in the generator to make water gas (mainly
carbon monoxide and hydrogen). In the generator, these alternating steps converted the
non-combustible material in the coal or coke into a slag-like material known as clinker.
In the steam step, oil was sprayed into the carburetter to raise the heat content of the
water gas to an acceptable level (i.e., carburetion). This process occurred by the oil
thermally cracking on the hot firebrick in the carburetter and superheater to form oil gas
that mixed with the water gas. During this steam step, the gas mixture diverted into a
recirculating water quench where CWG tar was condensed for recovery with the
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guenched gas passing through solid materials for sulfur removal. As with coal gas
manufacture, excess water produced in the process was discharged as an effluent after
gravity separation of CWG tar in a tar separator

While tar was a byproduct in both manufacturing processes, coal tar originated from
bituminous coal and CWG tar originated from oil used to carburet the water gas. These
differences in origins of the two tars make it possible to distinguish between them by
forensic chemistry techniques.

The Bramlette Rd MGP began gas manufacture around 1917 using the coal gas process.
This MGP operated until September 1952 when natural gas replaced manufactured gas in
Greenville. Around 1945, this MGP added a CWG process for supplementing coal gas
production.

Based on historical information, estimates of production quantities can be made for this
MGP. Figure 1 is a chart of its estimated annual gas production from 1917 until 1952.
The basis of this chart is a number of records of historical gas production with missing
values estimated by interpolation. There are no values during 1917-21 due to an absence
of records. Figure 1 shows steady gas production from 1922 until 1927. From 1928
through 1948, gas production increased to a maximum in 1949. It remained steady
through 1951 after which it ended in September 1952 with the introduction of natural gas.
A total of 5.5 billion cubic feet of gas was produced at this MGP with 99% of it being
coal gas.

Tar production was estimated from a number of records with calculated values based on
gas production being used where there were no records. Figure 2 is a chart of estimated
annual tar production (coal tar plus CWG tar) with total tar production being 4 million
gallons from 1922 until 1952. Prior to 1945, there was only coal tar production. After
installation of the CWG process around 1945, there was also some CWG tar production.
However, CWG tar was only 0.3% of the total meaning that nearly all tar production was
coal tar. The trend follows those just discussed for gas production, which is logical since
tar production is primarily proportional to gas production.

Figure 3 is a chart of estimated daily effluent flow in gallons per day. The basis of this
chart is annual gas production and gas industry literature values for wastewater
generation per unit of gas production. Effluent from coal gas production was 99% of the
total effluent during 1922-52. The trend follows gas production with effluent peaking at
the end of the 1940s at just over 6,000 gpd. As a perspective, a flow rate of 6,000 gpd
equates to around 4 gallons per minute (gpm), which would be two kitchen faucets wide
open with 2 gpm each. This is a much smaller flow rate compared to municipal or
industrial wastewater discharges, which can be in the millions of gallons per day.
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Figure 1 Estimated Historical Manufactured Gas Production at
the Bramlette Rd MGP, Greenville, SC
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Figure 2 Estimated Historical Coal and CWG Tar Production at
the Bramlette Rd MGP, Greenville, SC
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Historical Aerial Photo Interpretation Report

SITE: Bramlette Road MGP, Greenville, SC
1943 - 1960 Aerial Coverages
COMPENDIUM

Final Report
April 23, 2020

PREPARED BY:

Environmental Image
Group, Inc.

Glen C. Gustafson, PhD.
P.O. Box 422

100 Banning Drive, Unit G-42
Avalon, CA 90704

Tel: (310) 612-3505
GlenGus@iCloud.com
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INTRODUCTION

This “Compendium” report combines the results of a series of previous
historical airphoto reports on the Bramlette Road Manufactured Gas Plant (MGP)
in Greenville, South Carolina. Originally there was one, or more, reports for each
of the years of stereo photography obtained for the period of interest. In general,
they were analyzed chronologically (except for 1948) and forwarded to the client
as completed. The table below gives an overview of the stereo aerial films
ordered and analyzed for this project.

Bramlette Site: Stereo Aerial Films ordered
DATE (YYYYMMDD) QUALITY REMARKS
19430815 Excellent
19480330 Poor
19550213 Fair
19570124 Poor very limited stereo
19590206 Excellent especially large scale
19590309 Fair
19600108 Fair only partial coverage

Table 1 Overview of Historical, Stereo Airphotos Used

April 23, 2020
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EXECUTIVE SUMMARY

Parcel 1: The MGP

The high-resolution, stereo, aerial photographic record of the Bramlette
Road MGP shows a facility which, in August 1943, on a Sunday, was apparently
in full operation. Evidence for this includes:

e The large Retort House, with a smoke cloud nearby
e A nearly full Large Gas Holder

e A smaller Gas Holder

e A very large Coal Pile and two smaller Coal Piles

e Alarge, probable, Coal Ash Pile

e Some parked trucks/trailers

e At least three other large buildings.

By 1948, the Small Gas Holder had been removed, and a Medium Sized Gas
Holder built. Also, a new “Water Gas Plant”, multistory building appeared. In the
next aerial cover (1955), the major buildings and facilities remain mostly
unchanged. However, the Coal Piles, and the Coal Ash Pile have been removed.
The Small Gas Holder has been replaced, so that three now exist at the MGP
facility. Its orderly appearance, and the expansion of some facilities, may be an
indication that the plant is still in operation, but perhaps there has been a change
in how it is functioning (i.e., no longer dependent on coal).

The January 1957 photography is quite poor in Image Quality, and lacks
stereo, but allows the observation that the main buildings and structures still
mostly appear to be in place. Newly visible is a Bare Excavation Area just
Northeast of the Retort House, and a large, partly linear feature just Northwest of
the Retort House. In contrast with that, the excellent February 1959 aerials show
a major change: the MGP plant is undergoing active demolition. The Retort House
and the Large Gas Holder are both three-quarters gone, and the Small and the
Medium Gas Holders are completely gone. The other four large buildings at the
site are still visible. Three Vertical Storage Tanks can still be seen, as well as a
possibly new, large pipeline and ditch along the Southeast property boundary.
The aerial imagery just one month later shows continued, very active demolition.
Only three of the large buildings remain, and various storage areas for vehicles
and equipment have sprung up, scattered over the facility. Large Drainage
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Ditches, apparently flowing southwest are still visible along the South boundary of
Parcels 1 and 2.

Ten months later, in January 1960, the site looks much more inactive, with
only two of the large buildings remaining. Three new Vertical Storage Tanks can
be recognized, in dispersed locations over the site. Another new feature is a
large, long, straight Pipeline which goes Northwest from the South end of the
former Retort House and connects with other pipelines at its North end. Large,
Curving Ditches can still be seen at the Northeast corner of Parcel 1 and just
beyond its Southwest corner.

Parcel 2: The Propane Yard and Northeast Corner Lot

In August 1943 the Propane Yard was well-maintained and active. It
contained four medium-sized buildings, a probable Water Tower, and five large,
Horizontal Propane Tanks on an uplifted structure. About 5 years later, in 1948,
its appearance was unchanged. However, by early 1955 everything here was
gone. In fact, the slight depression had been emptied and graded smooth. Using
some of the low-resolution, nonstereo imagery, it can be determined that this
occurred sometime between May 1951 and February 1955. By January 1957, this
area had become slightly more active, but with nonrecognizable features on this
poor-quality aerial imagery.

The outstanding aerial photography from February 1959 shows a
completely different picture. The facility now contains two Very Large Horizontal
Storage Tanks and an associated Control Building, six more, smaller Horizontal
Storage Tanks in the South corner of the lot, a long row of about 14 small,
probable Gas Trailers, and a busy Laydown Area in the North corner. In addition,
the Rail Spur along the West Side of the property holds 3 Tanker Cars and two
other rail cars. Approximately 30 days later, the March imagery shows a similar
status, but with the Laydown Area almost cleaned out. Also, the Northeast
boundary of this almost square lot appears to have lost its fence, providing better
access to the triangular lot in the North corner of Parcel 2.

About a year later, in January of 1960, the Propane Yard is similar, but at a
slightly lower level of activity. For example, the long row of Small Tanks is now
reduced by two-thirds, and the collection of Horizontal Tanks in the South corner
is reduced to just one. As before, there are a half-dozen Railroad Cars along the
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Western boundary of the facility, and a connection between the Westernmost
Large Horizontal Tank and one of the Tank Cars can be seen.

Parcels 3,4 & 5: Drainage Only

The Parcels to the South of East Bramlette Road, even in 1943, receive
runoff from various trenches within Parcels 1 & 2. For example, several are
oriented Southwest along Bramlette Road and then through any of at least 3
culverts taking them to Parcel 3. Another large, straight-line ditch leads across
Parcel 2 to the Westernmost Culvert under Bramlette Road and then Southeast
towards the Reedy River. The poor-quality imagery from 1948 shows some of
these features. In general, the ditches are somewhat irregular in the Northeast
corner of this piece of land (i.e., just South of the MGP), and straight in the West
and South, flowing across Parcels 3, 4 & 5. The course of these drainageways is
continuous, except in the far Northwest corner of Parcel 3, where—perhaps due
to image quality problems---the straight channel appears intermittent.

The February 1955 aerials show the same pattern, with little change.
Various flooded areas along the Southeast flowing ditch, can be recognized. The
January 1957 imagery is especially poor quality, but the main, straight line ditch is
still quite apparent, especially in the Southern part of Parcel 5. In this coverage,
the Reedy River is noticeably lighter in tone, both above and below the inflow
point of the straight-line ditch.

In the very clear February 1959 imagery, the Westward flow of runoff can
be more definitely recognized from the Southeast corner of the MGP lot, through
pipelines and trenches, eventually leading to the Culverts under Bramlette Road,
then South. The Westernmost, straight-line Ditch across Parcel 3 is especially
recognizable in this cover. Its appearance indicates that it could possibly be a
pipeline, or a right-of-way for a pipeline still to be constructed. The very clear
imagery allows the recognition of the fact that there are no major ditches feeding
the North end of this Straight-Line Ditch from Parcel 2. Again, at the South end of
these various ditches, the Reedy River is more light-toned and turbid.

The next aerial cover of these lands is only about a month after the flight
described above. On this March 1959 imagery, the straight ditch running
Southeast from the West Corner of Parcel 2, is harder to follow, but is definitely
visible. The Southern terminus of this long, straight ditch system has changed
somewhat. The clearer imagery allows light-toned flooding to be seen East of the
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two railroad bridges and between them. Some gullies can also be weakly
recognized at the point where the ditch flows into the Reedy River. And finally, the
alternative straight-line ditch at the Southern end of this long ditch system, has
been considerably enlarged. It guides the flow of some of the runoff into the large
ditch which runs along the Southern boundary of Parcel 5.

The last historical flight included in the present study, is from January
1960. It is “Fair” quality, but provides only partial coverage of Parcel 3; also there
is no stereo. On the photography, two things are most apparent. The Straight-Line
Ditch (or pipeline) in the Northwest corner of Parcel 3, is again particularly
recognizable, flowing Southeast from the Westernmost culvert under Bramlette
Road. Secondly, there are many small flooded areas along the ditches flowing
South across the North part of Parcel 3.
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METHODS OF ANALYSIS

The most fundamental tool used in the analysis of these historic aerial
photos, has been stereo observation and interpretation following standard
practices in the field. This approach has been augmented by Digital Image
Processing (DIP) to crop out the site, enhance the interpretability of the
photographs, to do much of the stereo analysis work, and to print the results.
Increasingly, the primary method for Stereo Observation, has been onscreen
viewing using a Retina Display and a standard 2x Pocket Stereoscope. This
methodology (EIG Patent Pending) was initially used because of the decreasing
availability of FILM duplications. However, after some experimentation and
application, the new approach can be seen to provide many benefits over
standard viewing with aerial film on a light table, observed through a stereo
microscope (also see EIG, Inc. business card on the title page of this report).
However, since some aerial photos are available as positive films, and others, as
digital scans only, the analyst must be prepared to work in either medium.

Figure 1 The Dual-Mode Photo Interpretation Work Station

In some cases, on-screen comparisons are made between the years of
coverage by “image matching”, that is, overlaying the images on the screen and
“flickering” back and forth between two or more years of coverage to help identify
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features and activities. This is especially useful if one of the aerial coverages is
substandard in Image Quality.

Whenever useful, measurements can be taken, using the best ground
reference information available at the time of the Photo Interpretation work. In
general, these approximate measurements can be considered to have errors of
15% or less. In cases where accurate ground reference information is available,
the measurements should be considered much tighter.

Regarding the uncertainty of some identifications, two modifiers are
commonly used. “Probable” implies at least a 75% likelihood that the
interpretation of a feature is correct. “Possible” indicates that it may or may not be,
at the 50% likelihood level of certainty. Additional terms, such as “apparently”,

“appears to be”, “could be”, etc., are used to convey some further degree of
uncertainty.

AERIAL PHOTO QUALITY ISSUES

Historical aerial photography, mostly prepared for mapping and land survey
purposes, comes in different qualities and conditions. These depend on many
factors, including the atmospheric and flight conditions at the time, the quality of
the cameras, films, and photo lab procedures, the methods of storage, scanning,
printing, etc. lllustrations in this report have been downsized and compressed for
transmission. In addition, they offer no stereo view of the terrain. Because of this,
some features in the descriptions may be difficult or impossible to recognize in the
illustrations.

Any features of special interest might be re-interpreted from other
exposures in the flight, which may not have been processed for the analysis thus
far. Also, the stereo view of a particular scene could be created in an inexpensive
handheld viewer, so that a wider group of people could see it. There are a variety
of ways in which this can be carried out, depending on the purposes and
conditions.
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IMAGE QUALITY: Excellent.

On this Sunday imagery, the largest building on the site, the Retort House
(1), may be in operation: a probable smoke cloud (2) is visible at its Northwest
corner. Extending further Southwest, and attached to the Retort House, is a much
smaller, rectangular building (4) with an obvious smokestack along its shared wall
with the Retort House. At the South corner of this smaller building is a very light-
toned circular scar (5), possibly the base of a former storage tank. Just to the East
of this, three, probable parked trucks (6) can be seen along the Southwest wall of
the Retort House.

A few yards to the Northeast of the Retort House, two, large, rectangular,
partly empty containers, or probable hoppers (7) can be seen placed end to end.
These appear to be sitting atop the large Coal Pile (8) which adjoins the Retort
House to the Northeast. The side slopes of this Coal Pile reach North, almost to
the Propane Yard. Northwest of the Retort House is a slightly lighter-toned, large
pile (61) which may be Coal Ash.

The large Gas Holder (9) appears to be more than three-quarters full; just a
little of its external superstructure is visible against the light tone of its top. The
adjoining small Gas Holder (10) is also quite apparent. Just to the Southwest of
this feature is a medium-sized, Three-Part Building (11) with an apparent truck
ramp entering the facility from East Bramlette Road. The trucks may be able to
drive into the building. One passenger car appears to be parked along the side of
this ramp. Several other structures can be seen adjoining the Northwest side of
the Large Gas Holder. This includes another vertical Storage Tank (12), about
one-fifth of the capacity of the small Gas Holder, a possible, horizontal Storage
Tank (13), and a small, square building (14) with a short smoke stack.

Close to the center of the MGP facility, just Northeast of the major Coal
Pile, is a medium-sized, square building (15) with four symmetrically aligned
structures on its roof, occupying the four corners of the roof. A sloping Conveyor
(16) leads up from two very long, linear, Coal Piles (17) just to the Northeast.

The Propane Storage Area just to the Northwest of the MGP facility
appears to be well-maintained and active. It contains four, medium-sized
buildings, a possible Water Tower (19) along the Northwest parcel boundary, five
horizontal Propane Tanks (20) on an uplifted structure in the very South corner of
the lot, and three uplifted horizontal Storage Tanks (21) beyond the Northwest
corner of the Propane Yard. One probable tanker truck (22) can be seen backed
up to one of the long buildings at the center of the Propane Yard.
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The railroad spur just to the North and West of the Propane Yard holds five
definite, closed railroad boxcars (23). Five more railroad cars (24) are on an
intersecting spur just to the West. Four of these seem to be boxcars, and one
looks like a flatcar. Near the middle of this rolling stock, there is a
conveyor/building (25) sloping up from the lower land towards the rail spur.

The remainder of Parcel 2 appears to be undisturbed, open land, with only
two small clearings (26 & 27). The Northern clearing (26) is West of the Retort
House, and at the very Southern edge of the large Coal Pile. This clearing is
occupied by two adjoining, rectangular pads of different sizes. These both appear
to be concrete. They may be the foundations for buildings or work pads for some
other purpose. One probable vehicle (29) is parked along the North edge of the
larger pad. Another feature visible within the mostly empty land of Parcel 2, is a
long, mostly straight ditch (28) which begins just South of the Propane Yard and
continues to the Southwest corner of Parcel 2. From there, it appears to flow
through a culvert under East Bramlette Road, and continue Southeast across
Parcel 3. A second, larger ditch (30) is visible just Southwest of the MGP facility,
then leading South beyond East Bramlette Road and through Parcel 3.
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248 Parcel 3, August 15, 1943.
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