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Transboundary water disputes

A definition:
Water usage by one party becomes restricted due the actions of a second party

Becoming a more common occurrence as fresh water resources 
become strained

Are generally of two categories: reduction in water quantity or 
degradation of water quality

We see joint ground-water monitoring agreements between countries

United States and Mexico (1988)
Switzerland and France (1978)
Germany and Austria (1987)



Ground-water law in the 
United States

Recognition of ground water in transboundary water issues has found 
substantiation in surface water disputes, primarily in the mid-western 
and western states. 

Since the late 1800’s, ground water was considered a tributary 
to surface water

• Colorado (McClennan v. Hurdle, 1893; Medano Ditch Co. v. Adams, 1902; 
Comstock v. Ramsay, 1913)

• New Mexico (Templeton v. Pecos Valley Artesian Conservancy District, 
1958; City of Albuquerque v. Reynolds, 1963)

• Nebraska (Sporhase v. Nebraska, 1982)

• Arizona (Maricopa Co. Municipal Water Conservation District v. Southwest 
Cotton Company, 1931)



In 2005, the State of Mississippi filed an action lawsuit

Against the City of Memphis and the major utility, 
Memphis Light Gas and Water (MLGW), in Tennessee

Mississippi’s claim was that ground-water withdrawal from 
the Memphis aquifer by MLGW had caused diversion of 
ground water from beneath Mississippi into Tennessee 

Mississippi was seeking apportionment and compensation 
($1.3 billion) for ground water that has been artificially 
pulled across the state line between Desoto and Shelby 
counties due to extensive withdrawals by the defendants 



Mississippi’s basis for their claim

Criner and Parks (1976)



The elixir of life has been found!

The earliest Memphis aquifer well is the famous R.C. Graves well in 
downtown Memphis, Tennessee, marking the 1886 predevelopment 
date.

Of note, the water that issued from the well was abundant and of 
great quality as described by Safford (1890).

!"#$ %&'$( %&) *+$&( &,- ).&(/+0,12 '3,0* &,- .&+&'&4+$5 6$3.+$ -(&,/ 37 0'5
8(3%-) )33, *3++$*'$- &439' '#$ 7+3%0,1 739,'&0,5 63+0*$:$, %$($ 0,
($;90)0'03,5 "#$ ,$%) ).($&- +0/$ %0+-70($5 "#$ $+0<0( 37 +07$ #&- 4$$, 739,-5
=$:.#0&,) 37 &++ -$1($$)2 #01# &,- +3%2 3+- &,- >39,12 %0'# 49*/$') &,-
?91)2 *377$$.3') &,- '0, *&,)2 %&0'$- 0, +3,1 70+$) '3 4$ )$(@$-2 $&*# 0, '9(,2
7(3: '#$ 19)#0,12 #>10$,0* %$++5 A,- )3 73( -&>)5 B, 133- %$&'#$( '#$($
*39+- 4$ )$$, +0,$) 37 4&4> *&((0&1$)2 $&*# %0'# 0') +0''+$ 3**9.&,'2 ($&*#0,1
7(3: '#$ %$++ & );9&($ 3( )3 &%&>5 6#>)0*0&,) 1&@$ .($)*(0.'03,)C DE$' '#$
4&4> -(0,/ &('$)0&, %&'$(5FG





Criner and Parks (1976)

Time between pre-development 
and control points range from 41 
to 74 years.



There exist earlier records of ground-water levels in the 
region

• Glenn (1906)

• Crider and Johnson (1906)

• Fuller (1903)

Tabulate locations of towns or persons and information about 
their wells including well depth, depth to ground water, pump 
rate, and water quality 

Dates range from 1886 to 1904

Placing the latest records just 17 years post-
predevelopment!

Getting closer to pre-development time

Wells were associated with rail yards, stage coach stops, post offices, 
lumber mills, mercantile stores, and municipalities



Methodology

Mapping these early, near predevelopment period ground-water levels 
required determining each well’s location, ground surface elevation
and screened location

As these late 19th and early 20th century wells no longer exist, determining 
their location required an extensive analysis of archive records available 
in county courthouses, libraries and digital databases

The water level for each well was recorded as depth to water.  Ground 
surface elevations were determined by surveying, U.S. Army Corps of 
Engineers contours (1932), LIDAR 2ft contours, and USGS NED 10-
meter. 



The contentious R.C. Graves well

Glenn (1906) stated that the original water level in this well was 68.9 m 
MSL.

Using the location derived from a 1897 Sanborn map, a U.S. Army Corps 
of Engineers contour map (1932) showed ground surface at 
approximately 71.0 m MSL.  

Under artesian conditions, the water level for this well was adjusted 
from 68.9 m to reflect the 71.0 m land surface elevation

Wells (1932, 1933) suggests that the original water 
level was between 70.1 and 71.6



Methodology

Mapping these early, near predevelopment period ground-water levels 
required determining each well’s location, ground surface elevation
and screened location

As these late 19th and early 20th century wells no longer exist, determining 
their location required an extensive analysis of archive records available 
in county courthouses, libraries and digital databases

The water level for each well was recorded as depth to water.  Ground 
surface elevations were determined by surveying, U.S. Army Corps of 
Engineers contours (1932), LIDAR 2ft contours, and USGS NED 10-
meter. 

None of the well records had screen information. It was assumed that 
the base of the well screen was equal to the well’s total depth.  Using the 
total depth, nearby geophysical logs to each well were used to validate 
proper screening within the Memphis aquifer



Proposed predevelopment conditions of the Memphis aquifer



Determination of ground-water flow

Using Darcy’s law, assuming a constant average saturated thickness of 
255 m (Gomberg et al., 2003) and an average transmissivity of 2,580 
m2/d (Moore, 1965)

The quantity of water passing from Mississippi into 
Shelby County was approximately 141,725 m3/d

Predevelopment (1886)



Schrader (2008)



Determination of ground-water flow

Using Darcy’s law, assuming a constant average saturated thickness of 
255 m (Gomberg et al., 2003) and an average transmissivity of 2,580 
m2/d (Moore, 1965)

The quantity of water passing from Mississippi into 
Shelby County was approximately 141,725 m3/d

Predevelopment (1886)

2007 conditions (Schrader, 2008)

The quantity of water passing from Mississippi into 
Shelby County was approximately 101,225 m3/d



Conclusions

Acquisition of data close to the period of study is imperative to 
properly and accurately represent the true conditions at that time

Validation of historic data through the corroboration of other 
historical records may likely require thinking outside the box to 
seek out non-traditional information sources

Did Memphis take Mississippi’s ground water?

U.S. Supreme Court dismissed the case without opinion, but done so 
without prejudice.  Should the State of Mississippi reissue the 
lawsuit? 

No, the natural movement of ground water is from Mississippi 
into Tennessee.

Ground-water law between states not clearly defined when 
isolated from surface water

There has not been a recognizable increase in ground-water 
flow from Mississippi owing to pumping within Shelby County


