
 

Climate change and sea level rise will affect the functioning of coastal septic systems. Increased frequency 
and magnitude of precipitation events, in addition to sea level rise, are expected to raise coastal groundwater 
tables, which reduces the available volume of unsaturated soil below the drainfield and impairs the system’s 
ability to renovate wastewater before it enters the groundwater. 

To quantify how groundwater tables have changed over the past half century along the southern Rhode Island 
(RI) coast, we collected data on historic and current groundwater table heights. Comparing the relative posi-
tions of the groundwater table height to the infiltrative surface of drainfields helps us understand how these 
systems are currently being impacted by climate change.  

Another threat to coastal systems are storms, which are expected to become stronger and more frequent 
events in the coming decades. To quantify damage to systems arising from a large event, we modeled how fu-
ture storms of different magnitudes are likely to impact systems along the southern Rhode Island coast. 
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COASTAL DRAINFIELDS’ ABILITIES TO TREAT WASTEWATER ARE BEING COMPROMISED BY RIS-

ING GROUNDWATER TABLES 

• Though current septic system regulations in RI 
specify that new systems installed in coastal zones 
must include nitrogen removal technology, there 
are still many conventional systems in the area, 
relying on a basic septic tank and drainfield 
(pictured above) to treat household wastewater. 

• Drainfields require adequate separation distance 
between the infiltrative surface and the ground-
water table, since a certain volume of unsaturated 
soil is required to effectively treat septic tank ef-
fluent before it reaches groundwater. 

• As groundwater tables rise (as a result of sea level 
rise, increased precipitation and out-of-basin 
groundwater imports), coastal septic systems may 
no longer be functioning optimally — perhaps con-
tributing to the degradation of coastal aquifers 
and estuaries through nutrient and pathogen load-
ing. 
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CURRENT SEPARATION DISTANCE COMPROMISED MUCH OF TIME IN COASTAL DRAINFIELDS 
• To quantify current groundwater table and separation distance dynamics in septic systems in coastal RI, we paired 

ground-penetrating radar (GPR) surveys of drainfields with long-term groundwater monitoring wells at 10 coastal 
waterfront sites in southern RI.  

• At each site, we installed a long-term groundwater monitoring well (slotted 2” PVC pipe) with a datalogger set to 
record the groundwater table height every 10 minutes.  

• We also conducted a GPR survey of the drainfield at each site, to visualize the below-ground components of the 
drainfield and their relationship to the groundwater table.  

• We compared these data to information from 
septic system plans submitted to the RI Dept. of 
Environmental Management to understand how 
today’s groundwater table dynamics are affect-
ing separation distance in the drainfield.  

• Our data indicate that 20% of systems are meet-
ing current separation distance requirements, 
while for 40% of systems the 4’ required separa-
tion distance is compromised over half of the 
time. Furthermore, 30% of systems never meet 
the plan’s separation distance or today’s 4’ re-
quired separation distance (see table on next 
page). Surprisingly, compromised separation dis-
tance does not seem to be correlated with sys-
tem age, landscape position or system designer. 
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COASTAL DRAINFIELDS COMPROMISED BY RISING GROUNDWATER TABLES (CONT.) 
• We analyzed historic groundwater table height data submitted to the RI Dept. of Environmental Manage-

ment as part of the septic system permitting process since 1964. The data indicate that groundwater tables 
along the southern Rhode Island coast are rising at a rate of about ½ inch (1.4 cm) per year. This means that 
in the past half century, groundwater tables may have risen by as much as 27 inches (70 cm) overall. 

• When we examined data from 52 properties that submitted multiple permit applications in different years, 
we found that the groundwater tables at 15% of properties lowered, 20% remained the same, and 65% rose 
(became shallower) over time. 

• Our analysis suggests that systems installed to meet separation distance requirements in previous decades 
may no longer have adequate separation distance today. 

Drainfield Trenches (4) 
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COASTAL STORMS FORECASTED TO WREAK HAVOC ON COASTAL SEPTIC SYSTEMS 

• Coastal storms of increasing size and frequency are expected to strike the coast over the next several dec-
ades. Storm events put coastal OWTS at risk, as fast-moving storm surge scours away sand, soil and OWTS 
components, and long-term flooding inundates drainfields and causes buoyant components to shift. 

• We used flood maps together with a  property’s elevation to model whether OWTS would suffer serious, 
moderate or ephemeral effects from any given storm type. 

COMPROMISED SEPARATION DISTANCE (CONT.) 
• Compromised separation dis-

tance means poorly-treated 
wastewater is making its way 
into local groundwater. 

• The observed compromises in 
separation distance may be a 
result of rising groundwater 
tables over time and/or inaccu-
rate methods of establishing 
the seasonal high water table 
elevation at the time of the per-
mit application (individual well 
measurements or elevation of 
redoximorphic characteristics 
in the soil profile). 

• If these findings are repre-
sentative for the region, water 
quality in the region could de-
cline as groundwater tables 
continue to rise, further reduc-
ing separation distances in 
drainfields. 

Site 

ID 

Year 

OWTS 

Installed 

# Days 

WT 

Logged 

% Days Com-

promised Sep. 

Dist. (Plan) 

% Days Compro-

mised Sep. Dist. 

(4’ Curr. Regs.) 

% Days at 

Infiltrative 

Surface 

1 1977 538 *32.6 3.0 0 

2 1988 622 1.0 1.0 0 

3 1977 474 29.8 29.8 0 

4 1983 587 14.7 44.4 0 

5 1969 / 1994 586 2.7 55.8 0 

6 1982 586 98.6 100 0 

7 1994 500 9.1 28.1 0 

8 
1994 / 

2012 212 100 100 1.4 

9 1984 201 100 100 0 

10 2012 77 24.2 24.2 0 

*Plan specifies 5’ separation distance 



COASTAL STORMS (CONT.) 

• Our model indicates that any storm (except Category 1 hurri-
cane) is likely to cause damage to around 300 OWTS along the 
southern RI coast. Before this damage is repaired, these homes 
will not have adequate wastewater treatment, likely contributing 
to human and environmental health problems.  

• Current resiliency planning and OWTS policy in RI is not focused 
on improving OWTS’ ability to withstand major storm events, nor 
do current plans address how to mitigate public and environmen-
tal health risks in the aftermath of a storm. 
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THE ROAD AHEAD: IMPLICATIONS AND SUGGESTIONS 

• Coastal OWTS face both chronic long-term and more acute short-term threats: Rising groundwater tables 
and coastal storms. Current OWTS regulations do not consider either threat for near-shore systems, and 
thus have the potential to put both coastal groundwater and surface water resources at risk for contamina-
tion from sub-standard wastewater treatment. 

• Our data indicate that separation distance under many OWTS in the near-shore area is already compro-
mised, and this problem will likely get worse in the future with climate-change related increased extreme 
precipitation and nuisance flooding events.  

• Current methods of determining the seasonal high groundwater table in near-shore areas are inaccurate, 
and put new systems at risk for compromised separation distance even at the beginning of their functional 
life spans. In addition, current determinations of the seasonal high water table do not account for changes 
in groundwater table elevations projected to accompany sea level rise.  

• Current design requirements for OWTS in near-shore area do not require these systems to be installed to 
withstand a major flood event, putting many systems at risk of damage in a storm, especially advanced sys-
tems with buoyant and/or above-ground components. 

• We propose that OWTS regulations in the near-shore areas be updated to require more accurate (long-
term) seasonal high water table determinations, and/or an increase in required separation distance to ac-
count for inaccuracies in current measurement methods, as well as long-term changes in groundwater ta-
bles accompanying a changing climate.  

• Requiring OWTS in flood zones to be adequately reinforced to withstand major flood events would also 
help protect public and environmental health in the aftermath of a large event. 
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Source: beachsamp.org 

Example of serious storm damage to a system 


