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Purpose and Need 

Along with proper surface drainage practices, provisions are needed to provide proper subsurface drainage for the removal of water from underneath the road surface. The North Dakota Department 
of Transportation (NDDOT), along with many other states, have utilized longitudinal underdrains (edge drains) to collect and dispose of water from the underlying pavement structure directly beneath the 
roadbed to eliminate moisture related pavement distress. 
Objective 

.  In order to evaluate the effectiveness and long-term operation of these edge drains, an optical camera was obtained to observe the interior of the edge drain piping.  In performing the annual 
inspection of the edge drain systems, an evaluation of the optical camera system was also conducted to determine its performance and usefulness as a diagnostic tool for other applications. 
Scope   

The NDDOT has set aside a select group of edge drains along a portion of interstate in North Dakota as an experimental study. The experimental project is located on I-94 (eastbound) in Cass 
County.  This study will monitor the performance and effectiveness of the edge drain system by use of the optical camera annually with a final report in the fifth year. 
Items evaluated are: 

-Amount of fines being carried into the edge drains 
-Flushing capability of the fines 

  -Condition of the drain pipes 
Summary 

In general the edge drains appear to be functioning properly with little internal restriction from collected sediment or other foreign material.  The edge drain systems evaluated show that 26 of the 38 
(68.4%) had no change or a decrease in the amount of sediment observed. The evaluation history indicates that most increases in observed sediment occurred in the first two years of service and 
continues to decrease in amount.  Of those systems indicating an increase in sediment, it should be noted that the increase is generally small and is not presenting any performance problems.   

Other items such as the intrusion of rodents into the drain system, punctures and/or protrusions in the pipes, plant roots, and sags in the pipes; although degrading the overall condition of the edge 
drain system, do not appear to be presenting any problems. 

The clogging of concrete headwall outlets with hay and other matter may create performance problems.  Grass clippings should be removed for optimum operation of the edge drain systems. 
  The source of the damage to the rodent screens appears to be NDDOT mowers.  Edge drain concrete headwalls used on current projects utilize a different rodent screen design.  This new design is 
less susceptible to the type of damage observed on this   
project. The condition of the rodent screens should be monitored and repairs performed as required. 

The optical camera system used to inspect the edge drains continues to work well with little or no difficulty in operation. Since acquired by the NDDOT, the camera system has been utilized by 
Materials and Research Division personnel for the evaluation of experimental projects.  District personnel from around the state have used it to evaluate newly constructed pavement edge drain systems, 
slide area drainage systems, roadway culverts, and storm drainage systems. 

Materials and Research personnel have performed general maintenance on the camera system.  Maintenance operations consist of general cleaning and lubrication of camera head contacts and 
fittings.  Miniature light bulbs, which act as the light source for the camera in the absence of natural light, are replaced when they have been damaged or fail.  Replacement bulbs, (approximately $1.70 
per bulb), are somewhat difficult to replace; however, using proper tools, this operation also is performed by Materials and Research personnel.  Color-coded tape was applied to the 300' cable to 
indicate the position of the camera when “snaking” the camera through a pipe.  Due to the adverse conditions (water, grit, etc.) in which the camera operates, this tape must occasionally be replaced. 

Recommendations: 
The condition of the headwall area is critical to the performance of the edge drain systems.  The headwall should be kept clear of grass clippings and other debris.  Damaged rodent screens should 

be repaired to prevent rodents from entering the edge drain system.   
The optical camera system has been very reliable, and easy to operate.  District personnel continue to use it regularly to inspect new construction of drainage systems.  Te camera has proven to be a 

valuable inspection and diagnostic tool. 
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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible for the 
facts and the accuracy of the data presented herein. The contents do not reflect the official 
views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, specification, or regulation. 
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SCOPING EDGE DRAINS WITH AN OPTICAL CAMERA 

Objective 

Along with proper surface drainage practices, provisions are needed to provide 

proper subsurface drainage for the removal of water from underneath the road surface. The 

North Dakota Department of Transportation (NDDOT), along with many other states, have 

utilized longitudinal underdrains (edge drains) to collect and dispose of water from the 

underlying pavement structure directly beneath the roadbed to eliminate moisture related 

pavement distress. In order to evaluate the effectiveness and long term operation of these 

edge drains, an optical camera was obtained to observe the interior of the edge drain piping. 

In performing the annual inspection of the edge drain systems, an evaluation of the optical 

camera system was also conducted to determine its performance and usefulness as a 

diagnostic tool for other applications. 

Scope 

The NDDOT has set aside a select group of edge drains along a portion of interstate in 

North Dakota as an experimental study. This study will monitor the performance and 

effectiveness of the edge drain system by use of the optical camera. 

Items evaluated are: 

-Amount of fines being carried into the edge drains 

-Flushing capability of the fines 

-Conditionof the drain pipes 
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Location 
Experimental project ND 94-07 is located on I-94 (eastbound) in Cass County. It 

was constructed in conjunction with project # IM-8-094(005)331, (MP331.042 to MP 

338.630), from the Casselton Interchange to the Mapleton Interchange. The points of 

interest related to the edge drain inspection are located between Mile Points 331 and 

338. 

Location of Edge Drains 
MP331 – MP338 

Experimental Project 
ND 94-07 
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Design 

According to the plans, the edge drains were to run parallel to the roadway for a 

distance of 250' (please refer to Appendix A). The pipe then turns perpendicular to the 

roadwaydrains into the existing ditch. The other end of the drain pipe is capped to prevent 

foreignobjects from entering the pipe. 

Construction 

The main contractor for project IM-8-094(005)331 was Progressive Contractors 

Incorporated (PCI). The construction and installation of the edge drains was subcontracted to 

Weisz& Sons, based out of Bismarck, North Dakota. 

The Materials and Research evaluation team visited the project site on November 3, 

1994. A random inspection of the system to evaluate the condition of the drain pipes after the 

installationof the edge drain system was conducted. 

The installation of the edge drains conformed to Section 714 of the North Dakota 

Department of Transportation Supplemental Specifications. A copy of this specification is 

included in appendix B. 

Analteration was made in the field so that the edge drains would run continually along 

the roadway at 500' intervals with lateral outlet pipes on each end. This practice may prove to 

be an advantage for maintenance. 
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Evaluation 

To conduct 

this inspection, a 

color flexiprobe 

inspectionsystem 

manufactured by 

Pearpoint Inc. was 

used,consisting of a 

P217 color optical 

camera,a color 

monitoring unit, and a 

300' rod/cable 
Photo 1: View of the P217 color optical camera. 

dispenser.  Photo 1 depicts the 

P217 color optical camera. The diameter of the camera is about 1½". This enables the 

camera to enter into pipes that are small in diameter, such as the 4" edge drain pipes. It can 

also be used on larger diameter pipes when equipped with skids. This camera is equipped 

with several small lights that make a ring around the camera lens. The camera is designed to 

give high quality pictures with a minimum of light. 

The evaluation team conducted the fifth annual inspection of the edge drain system on 

October 19th and 20th, 1999. The weather conditions during the inspection were dry and sunny 

with high winds on the 20th. 

Table 1, (page 5), shows the selected station points where edge drains were 

inspected,along with a brief description indicating the absence or presence of fines and the 

generalcondition of the drain pipe in question. The evaluation results are shown for the years 

1995 through 2001. 
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Please note that at each station there are two outlet pipes side by side. The table 

makes reference to an east (E) outlet pipe and a west (W) outlet pipe. The station number is 

followed by a 'Rt' or a 'Lt'. This indicates whether the station point is on the right side of the 

roadwayor the left side (median side) of the roadway. 

Table 1. 

STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

865+60Rt  W 1995 Clear Pipe blocked at 140' by guardrail post. 
Detected some gravel in pipe. No 
indication of water in the pipe. 

1996 Some sediment 
in low areas. 

Pipe blocked at 140' by guardrail post. 
Functioning Properly. 

1997 Some sediment 
in low areas. 

Pipe blocked at 140' by guardrail post. 
Functioning Properly. 

1998 Very little sediment Pipe blocked at 140' by guardrail post. 
Some ponding at the outlet pipe. 
Functioning Properly. 

1999 Some sediment Pipe blocked at 140' by guardrail post. 
Pipe and headwall damp. Functioning 
Properly. 

865+60Rt E 1995 Clear Functioning Properly. 

1996 Some sediment 
@ 40'-80'. 

Functioning Properly. 

1997 Some sediment 
in low areas. 

Functioning Properly. Some water 
ponded near the outlet. 

1998 Very little sediment Functioning Properly. Some ponding at 
the outlet pipe. 

1999 Some sediment Pipe and headwall damp. Back edge of 
headwall slightly lower than front, possible 
damming of water. Functioning Properly. 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

880+50Lt  W 1995 Detected  some sediment 120 
'intopipe. 

Functioning Properly. 

1996 Clear Functioning Properly, except for a mouse 
nest lodged in pipe. 

1997 Clear Functioning Properly, some evidence of a 
mouse nest. Rodents still present in the 
pipe. 

1998 Clear Functioning Properly, no evidence of any 
rodents or rodent nests. 

1999 Clear Pipe and headwall damp. Headwall clean, 
some grass behind rodent screen. 

880+50Lt  E 1995 Clear Water standing in pipe at 240'. 

1996 Clear Pipe dry and evidence of drainage in the 
past. 

1997 Clear Functioning Properly. Pipe is dry. Some 
small dents in bottom of pipe. 

1998 Clear Functioning Properly. Some ponding 
around the outlet pipe. 

1999 Clear Water up to 1 ½" deep in pipe near radius. 
Some grass behind rodent screen. 

980+50Rt  W 1995 Clear Functioning Properly. No indication of 
water in the pipe. 

1996 Detected some sediment. Functioning Properly. 

1997 Very little sediment detected. Functioning Properly. Encountered a 
rodent nest. 

1998 Clear Functioning Properly. Some ponding. 

1999 Clear 3/4" water in pipe. Headwall dry and clean. 

980+50Rt  E 1995 Clear At 115' pipe appears restricted, pipe 
squeezed together. Able to pass camera 
thru. 

1996 Clear Mouse nest at 20', cannot penetrate it. 

1997 Some sediment caked on 
sides of pipe. 

Functioning Properly. Encountered a 
rodent nest. Evidence of flow lines 
suggests pipe was flowing 1/3 to ½ full at 
one time. 

1998 Clear Functioning Properly. No evidence of any 
rodent nest previously detected last year. 

1999 Clear ½" water in pipe. Headwall dry, rodent nest 
in pipe. 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

996+00Rt  W 1995 Detected some sediment 
(maybe dirt) @ 240. 

Pipe has 1½"of water in it. 
was not pushed all the way through due to 
obstruction. 

1996 Clear Pipe is dry and appears to have been 
draining, however, prior condition still 
exists. 

1997 Very little sediment detected. Functioning Properly. 

1998 Very little sediment detected. Functioning Properly. Some ponding in 
low areas. 

1999 Some sediment Pipe dry. Headwall clean and dry. 

996+00Rt  E 1995 Clear Functioning Properly. 

1996 Detected some sediment in 
bottom around the radius of 

the pipe 

Pipe is draining. 
water being 1/3 to ½ full at one time due to 
dried sediment stuck to the walls of the 
pipe. 

1997 .Clear Functioning Properly. 
lines suggests pipe was flowing 1/3 to ½ 
full at one time. 

1998 Clear Functioning Properly. 

1999 Sediment 1st  80 feet Pipe is wet with vegetation (roots). 
Headwall clean and dry. 

1001+00Lt  W 1995 Clear Detected ponding water from 70 to 100 feet 
into the pipe. 

1996 Detected some sediment Functioning Properly. 
been draining. 

1997 Very little sediment present. Functioning Properly. 
from foliage directly above the edge drains. 

1998 Very little sediment present. Functioning Properly. 
from foliage directly above the edge drains. 

1999 Small aggregate & sediment 
in 1st  90 feet (sag in pipe) 

Water up to 2" deep in pipe. Headwall 
clean and dry. 

1001+00Lt  E 1995 Clear Functioning Properly. 

1996 Detected some sediment Evidenceof pipe being ½ full of water at one 
time.  Mouse nest at 20'. 

1997 Some sediment in isolated 
areas. 

Functioning Properly. 

1998 Clear Functioning Properly. 

Optical camera 

Evidence in spots of 

Evidence of flow 

Pipe is dry and has 

Evidence of roots 

Evidence of roots 

No roots. 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1999 Very little sediment Some water in pipe, some vegetation. 
Headwall clean and dry, cracking. 

1018+00 Rt W 1995 Detected some sediment in 
pipe 

Functioning properly, except for ponding 
water 
(1/3full) for about 15 ft. 

1996 Detected some dirt or 
sediment on sidewalls. 

Pipe was not draining completely due to a 
dirt lump lodged in pipe. 

1997 Some sediment present. Encountered a clump of dirt at 40', 
otherwiseFunctioning Properly 

1998 Very little sediment Clump of dirt washed out. Functioning 
Properly. 

1999 Very little sediment Some water in pipe. Headwall clean and 
dry, stained by soils or damming. 

1018+00Rt  E 
1995 Clear Functioning Properly. 

1996 Detected some sediment Pipe is dry and there is evidence that it has 
been draining. 

1997 Very little sediment present. Functioning Properly. 

1998 Very little sediment present Functioning Properly. 

1999 Very little sediment Water in pipe, low area. Headwall clean 
and dry. 
Mower tire damaged rodent screen, rodent 
nest present at radius. 

1018+ 00Lt W 1995 Clear Ponding water due to sags in pipe. 

1996 Clear Functioning Properly. Pipe is dry and has 
been draining. 

1997 Did not evaluate. Did not evaluate. 

1998 Clear Functioning Properly. 

1999 Unidentifiable scum floating in 
pipe, very little sediment. 

Water up to 2" in pipe. Low area in pipe 
after radius for 85'. Headwall covered with 
grass clippings. Back of headwall appears 
lower than front, possible damming of 
water. 

1018+00Lt  E 1995 Clear Standing water sometimes ½ full. 

1996 Clear About 65' into edge drain a small puncture 
is present in the bottom of the pipe. 

1997 Did not evaluate. Did not evaluate. 

1998 Clear Functioning Properly. Puncture @ 65' 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1999 Unidentifiable scum floating in 
pipe, very little sediment. 

Water up to 2" in pipe. Low area in pipe @ 
60'. 
Puncture @ 65'. Headwall covered with 
grass clippings. Back of headwall appears 
lower than front, possible damming of 
water. 

1033+00Rt  W 1995 Clear Functioning Properly. 

1996 Sediment build-up on pipe 
walls. 

Functioning Properly. Pipe is dry and has 
been draining 

1997 Some sediment build-up on 
pipe walls. 

Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 

1998 Very little sediment Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 

1999 Some sediment Pipe is damp. Headwall has some grass 
clippings, but dry. Headwall was chipped 
by mower. No evidence of foliage or roots. 

1033+00Rt  E 1995 Clear At 150', pipe partially collapsed 
and not passable. 

1996 Clear Functioning Properly up to 150' then could 
not pass with camera. Pipe is dry. 
Evidencein spots of water being a 1/3 to ½ 
full at one time 

1997 Some sediment present. Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
At 150', pipe partially collapsed and not 
passable. 

1998 Clear Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Rodent nest present. At 150', pipe 
impassable. 

1999 Clear Headwall has some grass, but dry. Rodent 
screen damaged by mower tire, no 
evidenceof rodents. No evidence of roots. 
Pipe impassable. 

1033+00 Lt W 1995 Clear Functioning Properly. 

1996 Clear Functioning Properly. Pipe is dry and has 
been draining. 

1997 Some sediment build-up on 
the pipe walls 

Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Some ponding water. 

1998 Very little sediment present Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1999 Some sediment Pipe is damp, not draining. Bumps in pipe 
from 60 - 100'. Headwall has some grass, 
but dry. 

1033+00Lt  E 1995 Clear Functioning Properly. 

1996 Some sediment caked on 
bottom of pipe. 

Pipe is draining. Has two small punctures 
on the bottom of the pipe. Punctures. 

1997 Some sediment present. Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Punctures 

1998 Very little sediment present Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 

1999 Some sediment present Pipe is dry. Headwall clean and dry. 
Punctures 

1038+00Lt  W 1995 Clear Pipe has several ponding areas. 

1996 Clear Bottom of pipe from inlet to 120' has many 
punctures in it. 

1997 Some sediment present No change. 

1998 Some sediment present No change. 

1999 Some sediment present Pipe is damp, 1/4" water. Headwall clean 
and dry. Occasional bumps in pipe. 

1038+00Lt  E 1995 Clear Functioning Properly. 

1996 Detected lots of sediment on 
the bottom of the pipe 

Functioning Properly. Pipe is dry and has 
been draining. 

1997 Detected lots of sediment 
lying on the bottom of the pipe. 

Functioning Properly. Has a few 
punctures in the bottom of the pipe. 

1998 Very little sediment present Functioning Properly. Has a few 
punctures in the bottom of the pipe. 

1999 Sediment increases with 
lengthof pipe. 

Pipe is damp, 1/4" water. Headwall clean 
and dry. Occasional bumps in pipe. 
Punctures 

1038+00Rt  W 1995 Clear Functioning Properly. 

1996 Detected some sediment Functioning Properly. Some ponding of 
water. 

1997 .Some sediment build-up on 
the pipe walls. 

Functioning Properly. Some ponding of 
water. 

1998 Very little sediment Functioning Properly. Some ponding of 
water. 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1999 Some sediment present Pipe is damp, up to 1/4" water. Headwall 
clean and dry. Rodent screen damaged, 
rodent nest in radius. Bump in pipe at 30' 
with aggregate protruding. 

1038+00Rt  E 1995 Clear Functioning Properly. 

1996 Detected lots of sediment. Functioning Properly. Pipe is dry. 
Evidenceof pipe being ½ full of water at one 
time. 

1997 Some sediment build-up on 
the pipe walls. 

Functioning Properly. Some ponding of 
water. 

1998 Very little sediment present Functioning Properly. Some ponding of 
water 

1999 Sediment increases with 
lengthof pipe. 

Pipe is damp,1/4" water. Headwall clean 
and dry. 

1048+00Rt  W 1995 Clear Standing water for about 100', about 1/3 full 
at times. 

1996 Detected some sediment. Functioning Properly. Some ponding of 
water. 

1997 Some sediment build-up on 
the pipe walls. 

Functioning Properly. Some ponding of 
water. 

1998 Very little sediment Functioning Properly. 

1999 Some sediment, small 
aggregate 

Pipe is dry. Headwall dry with grass 
clippings. Bumps in pipe. 

1048+00Rt  E 1995 Small amount of sediment in 
pipe 

Functioning Properly. 

1996 Detected some sediment. Functioning Properly. Some ponding of 
water. 

1997 Some sediment build-up on 
the pipe walls. 

Functioning Properly. Some ponding of 
water. 

1998 Very little sediment present Functioning Properly. 

1999 Some sediment Pipe is damp, 1/4" water. Headwall dry 
with grass clippings. 

1048+00Lt  W 1995 Clear Functioning Properly. 

1996 Detected lots of sediment. Pipe is dry and has been draining. 
Detected some punctures on the bottom of 
the pipe. 

1997 Some sediment, however, not 
as much as last year. 

Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Some ponding water. Punctures. 

1998 Very little sediment present Functioning Properly. Punctures 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1999 Some sediment, small 
aggregate 

Pipe is dry. Headwall dry with grass 
clippings. Bumps in pipe. Punctures 

1048+00Lt  E 1995 Clear Functioning Properly. No indication of 
water in the pipe. 

1996 Detected some sediment. Pipe is dry and has been draining. 
Detected some punctures on the bottom of 
the pipe. 

1997 Very little sediment present. Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Some ponding and punctures. 

1998 Very little sediment present. Functioning Properly. Evidence of roots 
from foliage directly above the edge drains. 
Some ponding and punctures. 

1999 Some sediment Pipe is damp, ¼" water. Headwall dry with 
grass clippings. Punctures. 

1053+00Lt  W 1995 Clear Functioning Properly 

1996 Clear Functioning Properly. Pipe is dry. 
Evidenceof pipe being ½ full of water at one 
time. 

1997 Some sediment build-up on 
the pipe walls and laying on 

bottom. 

Functioning Properly. Some ponding of 
water. 

1998 Some sediment build-up on 
the pipe walls and laying on 

bottom. 

Functioning Properly 

1999 Some sediment Pipe is damp. Headwall dry with grass 
clippings. 

1053+00Lt  E 1995 Clear A lot of water standing in pipe. In places ½ 
full of water. 

1996 Clear Pipe is dry and has been draining. 
Detected some punctures on the bottom of 
the pipe. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water.  Evidence by flow lines that pipe 
was flowing 1/3 full at one time. 

1998 Some sediment detected Functioning Properly. Punctures. 

1999 Some sediment Pipe is damp. Headwall dry with grass 
clippings. 

1053+00Rt  W 1995 Some sediment in pipe. Pipe has several sags. In some areas the 
pipe is ½ full of water 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1996 Detected lots of sediment. Functioning Properly. Pipe is dry and has 
been draining. 

1997 Detected lots of sediment 
caked on sides and laying on 

bottom of pipe. 

Functioning Properly. Some ponding of 
water. 

1998 Some sediment present. Not 
as much as last year. 

Functioning Properly. 

1999 Sediment build-up for 200' Pipe is damp, 1/4" water. Headwall is dry 
with grass clippings. Bumps in pipe. 

1053+00Rt  E 1995 Some sediment in pipe. In one 
portion, a lot of sediment has 

accumulated. 

Functioning Properly No indication of 
water in the pipe. 

1996 Detected lots of sediment. Functioning Properly. Pipe is dry and has 
been draining. 

1997 Some sediment detected. Functioning Properly. Some ponding of 
water. 

1998 Some sediment detected. Functioning Properly. Some ponding of 
water. 

1999 Some sediment Pipe is damp. Headwall dry with grass 
clippings. 

1090+00Rt  W 1995 Clear Functioning Properly 

1996 Detected some sediment. Pipe is dry and has been draining. 

1997 Some sediment caked on 
sides. 

Functioning Properly 

1998 Small amount of sediment 
caked on sides. 

Functioning Properly 

1999 Very little sediment Pipe is damp, ¼" water. Headwall is dry 
with grass clippings. 

1090+00Rt  E 1995 Clear Functioning Properly 

1996 Detected some sediment. Pipe is dry and has been draining. Mouse 
nest lodged in the pipe. 

1997 Some sediment caked on 
sides. 

Some ponding. @ 120' detected possible 
class 2 trench material in pipe for about 
20'. 

1998 Small amount of sediment 
caked on sides. 

Some ponding. @ 120' detected possible 
class 2 trench material in pipe for about 
20'. 

1999 Fine sediment and small 
aggregate@ 105 - 120' 

Pipe is damp. Headwall is dry with grass 
clippings.  Smaller material washed out. 



 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1120+00Lt  W 1995 Some sediment in pipe Functioning Properly 

1996 Detected some sediment Functioning Properly. Pipe is dry. 
Evidenceof pipe being 3/4 full of water at 
one time. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1999 No sediment Pipe is damp. Headwall dry with grass 
clippings. 

1120+00Lt  E 1995 Clear Functioning Properly. No indication of 
water in pipe. 

1996 Detected some sediment. Functioning Properly. Pipe is dry. 
Evidenceof pipe being 1/3 full of water at 
one time. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1999 Clear Pipe is damp. Headwall dry with grass 
clippings. Rodent screen damaged, 
rodent nest in pipe. 

1160+00Rt  W 1995 Clear Functioning Properly. Some ponding. 

1996 Detected some sediment. Functioning Properly. Pipe is dry. 
Evidenceof pipe being 1/3 full of water at 
one time. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. 

1999 Clear Pipe is damp. Headwall dry with grass 
clippings. Rodent screen damaged, no 
evidenceof rodents. 

1160+00Rt  E 1995 Some sediment in pipe Functioning Properly 

1996 Detected some sediment. Pipe is dry. Evidence of pipe being 1/3 full 
of water at one time. Detected a puncture 
in one area. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. Detected a puncture in one area 
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 STATION YEAR PRESENCE OF FINES GENERALCONDITION OF 
EDGE DRAINS 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. Detected a puncture in one area 

1999 Clear Pipe is damp. Headwall dry with grass 
clippings. Detected a puncture in one area 

1202+50Lt  W 1995 Clear Functioning Properly 

1996 Detected some sediment. Pipe is dry and has been draining. 
Detected many punctures on the bottom of 
the pipe. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water.  Punctures on the bottom of the 
pipe. 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. Punctures on the bottom of the 
pipe. 

1999 Clear Pipe is damp. Headwall dry with grass 
clippings. Rodent screen damaged, no 
evidenceof rodents. Punctures on the 
bottom of the pipe. 

1202+50Lt  E 
1995 Clear Functioning Properly 

1996 Detected some sediment. Pipe is dry and has been draining. 
Detected a puncture in one area. 

1997 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water.  Detected a puncture in one area. 

1998 Small amount of sediment 
caked on sides of pipe. 

Functioning Properly. Some ponding of 
water. Detected a puncture in one area. 

1999 Clear Pipe is damp. Headwall dry with grass 
clippings. Rodent screen damaged, no 
evidenceof rodents. Detected a puncture 
in one area. 

Prior Annual Evaluation Information 

Nearly all of the edge drains, at some point in the evaluation period, have accumulated 

some degree of sediment. As previously shown in Table 1, many of the edge drains scoped 

were experiencing little or no sediment problems during the first year of operation. As time 

proceeded,however, sediment began to appear. During the fourth evaluation, much of the 

sediment present during previous evaluations appears to have either washed out or had 

become stuck to the sides of the perforated pipe. Exact location of this sediment was not 
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previously determined; therefore it is difficult to determine if this is the same sediment in the 

same location. 

A small amount of sediment material was extracted from one of the edge drains earlier 

inan evaluation period. This material was tested and found to have a PH level of 8.66. This 

would classify the material to be slightly alkaline in nature. The water and sediment draining 

from beneath the roadway has had no negative effect on vegetation surrounding the edge 

drainheadwall. No further PH testing has been conducted. 

The general physical condition of the edge drain system continues to be excellent and 

performs well considering isolated areas where protrusions, punctures or sags (ponding) are 

present.  The protrusions and/or punctures do not seem to be increasing in number or size and 

atthis time are not affecting the performance of the edge drains. It is quite possible that the 

protrusions or punctures were formed during construction along with the sags in the pipes. 

During the initial observations with the optical camera the protrusions may have gone 

undetected because of the large amounts of water draining through the pipes at the time. In 

some cases, where ponding was prevalent earlier, the area is dry. The water has either 

evaporated or has slowly percolated through the pipes. During wet times the sags in the pipes 

maydecrease the capacity; however, the sags do not appear to be filling up with sediment or 

other foreign material. 

The intrusion of rodents continues to be a problem; however, the nests appear to 

break-up and eventually wash out of the system. 

Another condition that was detected during last years evaluation was the presence of 

plant roots growing through the edge drains. Although still present, the roots are very small in 

size and do not pose a threat to the edge drain system. 
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Anitem that needs to continue to be stressed is maintenance of the headwalls. 

Headwalls that have long weeds and grass around them and near the rodent screens have the 

potentialto cause damming at the exit of the drains decreasing the capacity of the drainage 

system and potentially retaining sediment within the pipes. 

Fifth Annual Evaluation 

As previously mentioned, the weather during the fifth annual evaluation was favorable. 

As a result of these conditions, the drain pipes were not actively draining water, although 

evidence of past drainage was observed. 

The fifth annual evaluation (visual) indicated that 12 of the 38 (31.6%) drains have an 

increase in sediment, 20 of the 38 (52.6%) had no change, and 6 of the 38 (15.8%) had a 

decrease in the observed sediment. It should be noted that these were visual observations 

and the amount of increase or decrease cannot be quantified. 

The overall condition of the each edge drain system, (pipe, headwall, etc.) was also 

evaluated. Photo 2 provides a view of one of the headwall systems evaluated. 

Photo 2: Typical Headwall-Painted for Ease of Location and 
Identification of Damage 
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After evaluation, the back edge of each headwall was painted for identification purpose. Any 

physicaldamage, (cracks, chips, etc.) was spot painted. Damage to any rodent screen was 

repaired.Note the location of chips in the headwall as indicated by the spot painting on Photo 

2. Observations indicated that the condition of 3 of the 38 (7.9%) edge drain systems 

improved,16 of the 38 (42.1%) had no change, and 19 of the 38 saw a degradation in their 

conditionsince last year’s evaluation. The degraded conditions included; 19 of the 38 

(50.0%) edge drain headwalls contained grass clippings, 7 of the 38 (15.8%) had damaged 

rodent screens, and 4 of the 38 (10.5%) had evidence of rodent nests at various locations 

withinthe drain pipes. 

Mowers appear to be causing damage to the rodent screens. This raises the potential 

for intrusion of rodents into the edge drain systems. Rodent nests could introduce restrictions 

withinthe system and lead to collection of sediment. Damage is limited to the bending of the 

screens and is easily repaired utilizing hand tools. 

Seventh Annual Evaluation 

The seventh annual evaluation was conducted after the fall mowing operation. This 

aids in the evaluation of the drainage system. The same drain systems were observed using 

anoptical comamera as were observed in the fifth annual evaluation. 

Comparing the data, the seventh annual evaluation has not changed much from the fifth annual 

evaluation.  Sediment foundin the pipes wil change a little from year to year depending on 

annualrainfall and spped of water discharge. Headwall damage has not increased and grass 

clippings are still found in the outlet troughs. Fewer rodent nests were found during this 

evaluation. 

The Pearpoint optical camera system worked very well in observing the internal edge 

drainsystem. Performing regular maintenance is all htat is needed to ensure optimum 

performance. Photo 3 shows what is observed on the optical camera monitor. If you look past 

the reflection on the screen, aggregate can be seen in the drain pipe. 
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Photo 3: Aggregate blockage in drain pipe. 

Summary 

In general the edge drains appear to be functioning properly with little internal 

restrictionfrom collected sediment or other foreign material. The edge drain systems 

evaluated show that 26 of the 38 (68.4%) had no change or a decrease in the amount of 

sediment observed. The evaluation history indicates that most increases in observed 

sediment occurred in the first two years of service and continues to decrease in amount. Of 

those systems indicating an increase in sediment, it should be noted that the increase is 

generally small and is not presenting any performance problems. 

Other items such as the intrusion of rodents into the drain system, punctures and/or 

protrusions in the pipes, plant roots, and sags in the pipes; although degrading the overall 

conditionof the edge drain system, do not appear to be presenting any problems. 

The clogging of concrete headwall outlets with hay and other matter may create 

performance problems. Grass clippings should be removed for optimum operation of the 

edge drain systems. 

The source of the damage to the rodent screens appears to be NDDOT mowers. 

Edge drain concrete headwalls used on current projects utilize a different rodent screen 

design.  This new design is less susceptible to the type of damage observed on this 
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project. The condition of the rodent screens should be monitored and repairs performed as 

required. 

The optical camera system used to inspect the edge drains continues to work well with 

little or no difficulty in operation. Since acquired by the NDDOT, the camera system has been 

utilized by Materials and Research Division personnel for the evaluation of experimental 

projects.  District personnel from around the state have used it to evaluate newly constructed 

pavement edge drain systems, slide area drainage systems, roadway culverts, and storm 

drainage systems. 

Generalmaintenance on the camera system has been performed by Materials and 

Researchpersonnel. Maintenance operations consist of general cleaning and lubrication of 

camera head contacts and fittings. Miniature light bulbs, which act as the light source for the 

camera in the absence of natural light, are replaced when they have been damaged or fail. 

Replacement bulbs, (approximately $1.70 per bulb), are somewhat difficult to replace; 

however, using proper tools, this operation also is performed by Materials and Research 

personnel.  Color coded tape was applied to the 300' cable to indicate the position of the 

camera when “snaking” the camera through a pipe. Due to the adverse conditions (water, grit, 

etc.) in which the camera operates, this tape must occasionally be replaced. 

Recommendations: 

The condition of the headwall area is critical to the performance of the edge drain 

systems.  The headwall should be kept clear of grass clippings and other debris. Damaged 

rodent screens should be repaired to prevent rodents from entering the edge drain system. 

The optical camera system has been very reliable, and easy to operate. District 

personnelcontinue to use it regularly to inspect new construction of drainage systems. The 

camera has proven to be a valuable inspection and diagnostic tool. 
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