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Coal Tar: 
Chemistry 

Set 
of the 19th 

Century



Products Derived from Coal Tar 

Ammonia – Refrigerant

Light Hydrocarbon Solvents: Benzene, 
Toluene, Xylene, Naptha, Gasoline

Light Oils – Lamp oil, liquid fuels

Picric Acid and Nitrotoluenes – Explosives

Prussian Blue - Pigment

Carbazole, Aniline, Phenanthrene and 
Anthracene families of Dyes (500 colors)

Creosote - Wood Treatment

Pitch - Paints & coatings for wood and 
metal, electrical insulation, roofing, 
pavement

Coke – used in smelting ores

Graphite – electrodes, lubrication

Phenolphthalein – pH indicator

Salicylic Acid – Aspirin

Flavorings – Vanillin, Cinnamon + others

Fragrances – Musk, Essence of Orange 
Blossom + others

Cresols, Phenol – Disinfectants (coal tar still 
used in dandruff shampoos today)

Saccharin – Sweetener

Benzoic Acid – Food Preservative

Nitrophenols – Photographic Developers

And many more



The Trouble with Coal Tar
Columbia

MoDNR

Columbia /MoDNR

Kansas City             MoDNR



Coal Tar Is 
Heavier Than 
Water and 
Sinks Through 
the Water 
Table

St. Joseph FMGP
Cross Section
2013



Columbia Gas Light & Coke 
Company

1875 - 1932



Announcement of 
Filing of Articles of 

Association for 
Columbia Gas and 

Coke Company
1875

Odon Guitar et al, 
Directors

Jefferson City People’s 
Tribune, July 14, 1875



Orr St. 
Area

Present 
Day

West Parcel
Then:
Gas 

Production 
Plant

Now:
 Fire Station

East Parcel
Then: Gas 
Holders, 
Offices

Now: 
Proposed 
City Park

Ash St



Looking SW 
Across 
Orr St.

Church tower in bkgd.
< First Christian



West Parcel
Then

Gas Production 
Plant

Today
 Fire Station

Wabash Station 
Parcel
Then

Train Depot & Yard
Today

 Wabash Bus Depot

East Parcel
Then

Gas Holders, 
Offices, Homes

Now
Proposed City 

Park

Columbia Grain 
Elevator Parcel

Then
Grain Elevators

Now
 Wabash Bus Depot

1914 Sanborn 
Map

All Sanborn Maps
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1883 Sanborn: 
Earliest Known Map

of Columbia Gas 
Works 

Gas Works 

Wabash Station 
won’t be built 
for another 25 

years 

Wabash Depot

Distillery 
(future Gas Co. Offices )

Gas Holder GH1, 26,000 cu 
ft, under/aboveground

Grain Elevator

RR Yard and 
Turntable

Ash St.

O
rr

 S
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1914 Sanborn 
Map:

Growth and 
Expansion

Gas Works 

Wabash Station

Wabash Freight 
Depot

Gas Co. Offices 

New Gas Holder GH2
60,000 cf 

above/below ground

Grain Elevator

RR Yard



Wabash 
Station
 c1915

Built 1909

Freight House at 
right

1st Christian 
Church in 
background

State Hist. Society



Wabash Station

1963

1978

Rear – 1978     MOSHS

Front – 1963     MOSHS



The Gas Men
 c1900

Inside Columbia 
Gas Works
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Gasification 
Equipment, 
Columbia Gas 
Works

c1900
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1890-1920: Turbulent Times
• 1895 – Gas company purchased at Trustee’s Sale for $19,500 
• Feb 1912: No Gas But Bills Remain the Same – Not enough gas to cook 
breakfast 

• Jan 1913: Have You Noticed A Bad Taste In The Water? – Water Sup’t. E.C. 
Clinkscales says it’s just the tar used to coat the inside of 1500 ft of 
new water mains – doesn’t know what it is exactly, but assures citizenry 
it’s not harmful

• Oct 1914: Public Service Commission Criticizes Columbia Gas Co. over its 
accounting practices (or lack of)

• Jan 1918: Columbia Almost Has Gasless Days due to ‘coal famine’ and severe 
weather – Coal prices up 50%, Coke and Oil up 100%

• Dec 1919: University Has Coal Enough for a Week – Jail Out of Fuel – Coal 
Miners Strike Continues - 5 Parties of Volunteers Cutting Wood – Stephens 
College cutting trees where new dorm to be located

• Nov. 1920: Columbia Wives Weary of Gas Shortage – Difficulty Cooking and 
Baking – No Action By Company

Columbia Missourian



Evening Missourian
Monday 12/16/1912

Pitch fire on railroad embankment NW 
of the gas plant where the fire station is 
located today

Columbia Fire Department, 1913

Newspapers.com via MOSHS

State Historical Society



1925/1931 
Sanborn Maps

Gas Plant 
reaches its 

maximum size

Gas Works 

Wabash 
Freight 
Depot

Gas Holder GH3 c1926
~100,000 cf, aboveground

Open Channel
GH1 GH2



Gasworks Looking NW from Ash and Orr, 1925
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Aerial View 
to NE

Present Day



Columbia 
FMGP

Aerial View

From 
Southwest
ca. 1930 

Orr St. -> 

< Park St. >

RR Bridge      GH3         GH2       GH1    Gas Works        Whsl Grocers    Grain Elevator    

Drainage Culvert    Freight House    Wabash Station     Rail Yard     Oil Tank   1st Christian

<-Ash St.  

State Historical Society



1932 – 1994



Wabash 
Station
And 
Freight 
House
1970

State Hist Society



Former Gas 
Works/
Columbia 
College Art 
Annex
West Parcel
1978

Looking SW 
across 
Orr St.

Church tower in 
bkgd.

State Hist Society

< Orr St.  > 

< First Christian

< East Parcel



Gas Works
East (Orr St) 
Side 

1978

State Hist Society



Gas Works
South End

1978

State Hist Society



Gas Works
West Side 

1978

State Hist Society



West Side 
View of Gas 
Works
Closeup
1978

State Hist Society



West Side 
View of Gas 
Works
Closeup
1978

State Hist Society



Cleanup and Redevelopment
1994 - Present



1990: 
Investigation 
Begins

City announces 
plan to improve 
Orr St.

Union Electric (UE, 
later AmerenUE) 
warns that digging 
in street will 
encounter coal tar

UE Begins 
subsurface 
investigation



MoDNR 
Samples Gas 
Plant Site

1992

MoDNR



UE Borings 
and 
Monitoring 
Wells
1990-93

Work is initially 
self-directed; EPA- 
Region 7 steps in 
for oversight of 
West Parcel

City plans to buy 
property for new 
fire station 
following cleanup



West Parcel 
Excavation 
Plan

1994

Cleanup would 
haul away 
contaminated soil, 
debris & tar to 
sanitary and haz 
waste landfills

Perimeter air 
monitoring



Soil 
Excavation 

West Parcel

1994



West Parcel 
Excavation 
1994

Wall showing fill, 
possibly coal 
ash/cinders

Leveling land with 
waste was very 
common



West Parcel 
Excavation 
1994

Excavation floor 
with tar-stained 
cinders



Excavation  of 
Original 1875 
Underground Gas 
Holder GH-1
West Parcel
1994

Note circular shape

Gas holders always had 
tar condensed from the 
gas in the bottom and 
were filled with demo 
debris, soil or gravel, or 
more tarry waste. All 
becomes saturated with 
water and tar over time



Excavation of 
Plant 
Footprint 
West Parcel
1994

Soil awaiting 
loading

Original 7,000 cu yd 
estimate ballooned 
to 20,000 cu yds.

1st Christian Church     Wabash Station    Freight Depot    Ash hopper

Excavated Soil        Covered Haul Truck



Truck 
Washing 
Station
West Parcel
1994

All trucks washed 
before leaving site

Loads covered for 
transport to 
landfill



Clean 
Excavation 
Floor
West Parcel
1994

Soil samples are 
collected prior to 
backfilling to 
document  
conditions



Community 
Concern 

Columbia Tribune
5/22/1994



East Parcel
Cleanup

AmerenUE 
Service Center
East Parcel
2005



East Parcel 
Additional 
Investigation
2007

< Auger rig collecting core samples. 
   Rear of service center bldg in
   background

    v  Collection of soil samples from cores 



Open House 
with Ameren, 
Contractors, 
MDNR
May 21, 2014

Prior to East Parcel 
remediation

Ameren built a new 
facility on Lemone 
Industrial Dr. and 
moved service 
operations prior to 
starting.



East Parcel 
Remediation
Inside Tent
June 2014

Showing curved 
brick walls of Gas 
Holder GH-2 



East Parcel 
Remediation
2014

31,612 tons soil 
and debris 
removed

All excavation 
water treated and 
disposed to 
sanitary sewer



Tent Was 
Highly Effective
2014

Almost zero disruption of 
neighboring businesses & residents

Granular Activated Carbon 
air treatment units 

View from Rose Music 
Hall back patio



Backfill and 
Residual Soil 
Staining

East Parcel 
Main 
Excavation

2014 

Excavation 
backfilled with 

clean gravel

Stained seam at bottom of 
excavation wall, 18-20 ft.



East Parcel
Final 
Excavation 
Boundaries
And Residual 
Contaminants
2014

Part per million levels 
of PAHs remain at 
various depths

Main 
Excavation

10-20 ft deep
Clean Floor

Residual 
Contaminants

0-3 ft.

0-3 ft.

10-18 ft.

10-18 ft.



East Parcel 
Post Closure 
Management

Both documents 
available in PDF 
form on MDNR’s 
ESTART Map

Management Plan: 
Annual inspection 

and reporting, 
options for 

handling soil 
excavated from 

controlled areas

Covenant runs with land,
has restrictions that DNR 
can legally enforce if 
necessary



Proposed Orr St. Park
Construction planned for 2024

City of Columbia



Missouri’s Brownfields/Voluntary Cleanup 
Program
• Established 1995

• Oversees investigation and cleanup of sites

• Program designed to facilitate reuse

• Certifies site is clean and safe for reuse

• Remediating parties pay oversight costs

• Over 1000 sites completed

• Benefits:
• Healthy communities

• Revitalized neighborhoods

• Billions in new investment

• Job Creation/Retention 

See what’s been cleaned up in 
your community on our 

interactive map at 
www.dnr.mo.gov


