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1. Foreword 
 

Purpose of this manual 
 

This manual is meant to serve as òinterimó guidance to persons performing percolation 
tests in support of DEQ òIWDSó and òEarthmoving and Erosion Controló permit 
applications.  òInterimó means that this manual is meant to serve as temporary guidance 
until such time DEQ updates its regulations and requirements, which may occur within 
the next few years.  The procedures outlined in this manual are based primarily on the 
existing DEQ regulations governing the performance of percolation tests (found in 
Section 10 of the CNMI Wastewater Treatment and Disposal Regulations, 24 Com. Reg. 
11, Nov. 27, 2002, starting at page 19800).  However, in recognition of changing best 
practices in percolation testing, a number of changes have been made to the DEQ 
procedures in this document. 
 
Over the past several years, DEQ has noted an increased lack of conformance with the 
procedures contained in even the original regulations.  Many of the practices currently in 
use by persons performing percolation tests, as a paid service, result in inaccurate 
measurements and, increasingly, inaccurate interpretations of the test measurements 
themselves.  These discrepancies in procedure and analysis may result in failure to 
properly design the system for the actual site soils and conditions.  At best, such 
discrepancies may result in unnecessary construction costs for owners who must pay for 
facilities that are larger than necessary.  At worst, owners as well as the general public 
may face excessive future costs to replace or repair inadequately sized facilities, and may 
be forced to suffer the inconvenience and public health consequences associated with a 
failed on-site wastewater or stormwater system.   
 
It is for these reasons that DEQ is taking the preventative measure of educating and 
certifying soil percolation testers.  As a matter of policy, all persons conducting 
percolation tests after the date of publication of this manual and the first DEQ-
sponsored workshop will be required to learn the contents of this manual and 
demonstrate their competency to DEQ, through hands-on exercises and written 
examination.   
 
WHAT THIS MANUAL IS NOT:  This manual is not a comprehensive guide to the 
practice of site or soil assessment.  A comprehensive site or soil assessment is meant to 
support a working design for an on-site wastewater treatment system or stormwater 
system, and involves much more than just the percolation test.  DEQ intends to provide 
future training and potentially certification requirements for site soil evaluators. 
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2. Introduction 
 

The percolation test has been the single most important input to the design of septic 
systems for the past 80 years, and with few refinements, has remained essentially the 
same since Henry Ryon introduced the test in 1924 as part of an investigation into the 
causes of failed subsurface disposal systems in New York State. 
 
It has only been within the last decade or so that significant moves have been made to 
move away from the soil percolation test as the primary controlling factor in the design 
of on-site wastewater disposal systems.  Many states have already adopted, or are 
considering adopting, design guidelines based more on the overall assessment of the 
siteõs suitability for subsurface disposal of wastewater or stormwater.  In these more 
modern methods, the design is based on a more detailed assessment of the site soils, 
hydrogeology, and landscape setting.  The percolation test takes a lesser role, and in 
some cases, is eliminated. 
 
However, the soil percolation test is still the most practical way to obtain a quantitative 
indication of the hydraulic conductivity of the subsoil.  As such, it will remain a 
significant aspect of overall site and soil assessment practices into the foreseeable future, 
regardless of what changes may occur in the regulations or design standards.  Thus, the 
ability to perform a percolation test in a manner that provides accurate and repeatable 
results is of paramount importance for any person engaged in the practice of evaluating 
soils and sites for future construction or development. 
 
This manual is intended to serve as an interim guide to the practice of performing soil 
percolation tests.  It may be superseded in the future by changes in the regulation or 
guidance concerning soil evaluator certification.  However, given that the percolation test 
has not changed much over the decades since Ryon first introduced it, it is entirely 
possible that this manual may simply be adopted as part of a larger program to educate 
and certify site soil evaluators.   
 
Because the focus of this manual is primarily the performance and interpretation of the 
percolation test, much less attention is given to the other aspects of site evaluation.  Do 
not be misled by this lack of emphasis ð the soil percolation test is just one, relatively 
minor aspect of the overall site and soil evaluation that you should be performing as a 
matter of best service for your clients.  Until DEQ develops more comprehensive 
guidance, the parts of this manual that are aimed at overall site assessment are meant 
purely to guide you to other, more detailed references and training opportunities. 
 
Remember this:  even the smartest, best soil evaluators and engineers are only as smart 
as material that they were trained on, and are only as up-to-date as their last training.  
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There are many resources available to learn from, and many of them are free.  Chapter 9 
of this manual contains a list of suggested reading materials, must-have references, and 
web-sites.  All percolation testers should read and re-read these materials until they are 
intimately familiar with them. 
 

How to use this manual 
 
This manual may seem longer and more detailed than it needs to be.  The fact is, the 
percolation test itself is a very simple procedure.  Once you learn the procedures, you 
will probably not need to refer back to this manual.  A quick reference sheet is provided 
in the appendix that summarizes the important information on one page.  This can be 
laminated and attached to your clipboard for field use.  This manual can then sit on the 
shelf, and be pulled down only when you have questions, or need to copy one of the 
forms provided in the Appendices. 
 
The revised test procedures are designed to be flexible.  In order to responsibly use this 
flexibility, it is helpful to keep in mind what we call the òoverriding principlesó of the 
percolation test.  With these in mind, it should be easy to decide what you need to do in 
any given situation: 
 

 
 

 

References 
 

Salvato, J.A., Nemerow, N.L., Agardy, F.J.  2003.  Environmental Engineering (Fifth 
Edition).  John Wiley & Sons, Inc. Hoboken, NJ. 

 
 

OVERRIDING PRINCIPLES 
 

In order to obtain useful results that can be used with the soil absorption factors and other 
design guidelines, the following principles must be applied: 

 
1. The test must be performed in soils that are representative of the final leaching field (or 

stormwater infiltrative practice). 
 - location & depth must be the same as proposed practice 

 
2. The test methods must be uniform & repeatable 

-  all tests must follow standardized procedures 
 
3. The test must be performed under simulated worst-case, saturated soil conditions. 

-  pre-soaking procedures must be followed 
 

4. The final reported percolation rate must represent steady-state conditions.   
-  enough measurements must be taken to show that rate of drop is steady 
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3. The Role of the Percolation Test 
 

Although the percolation test remains an important factor in the sizing and design of on-
site wastewater and stormwater disposal facilities, there are many other factors that 
influence the ultimate performance and success of these systems.  Most other states in 
the U.S. have established òSite Assessmentó or òSoil Evaluatoró training, procedures, 
and certification requirements that minimize the importance of the percolation test, in 
favor of an overall assessment and evaluation of a siteõs soils, hydrogeology, landscape 
position, and wastewater treatment system capabilities.   
 
In fact, some states have entirely removed the percolation test from their site assessment 
requirements in favor of selecting òLong Term Acceptance Ratesó (the so-called òLTAR 
approachó) based purely on soil texture and structure.  The latest USEPA design 
guidance (2002) favors this approach. 
 
Again, this manual is not meant to serve as a thorough guide to proper, overall site 
assessment.  It is only meant to describe the procedures for conducting the percolation 
test.  However, it is of critical importance that every percolation tester understands the 
role of the percolation test, and its limitations.  As a professional matter, it is in your best 
interest to understand that a seemingly acceptable percolation rate may not, in fact, mean 
that a successful septic system (or òIWDSó) can be built at that site.   
 
Imagine, if you will, being hired to perform a percolation test for a client whoõs property 
is located in Susupe, Saipan, just to the east of Texas Road.  You arrive on a sunny May 
morning, easily dig your percolation test pit to a depth of 36 inches in the silty sand soil, 
and obtain a promising percolation rate of 12 inches per hour.  You provide this test to 
the engineer, who then develops the IWDS design, and both of you walk away from the 
project while the client builds his building.   
 
2 weeks after construction is finished in October, you receive an angry call from your 
client accusing you of incompetence, because his septic tank has backed up and 
wastewater is flowing from the floor drains in the employeesõ restroom.   
 
What happened?  Seasonally high groundwater!  The water table beneath the site has 
risen to near the depth of the leaching field due to the fact that itõs now the rainy season 
and the Susupe wetlands are just 300 feet away.  The reduced hydraulic efficiency of the 
leaching field has caused the effluent to òmoundó up into the leaching field, and the 
wastewater now has nowhere to go, so it has backed up into the septic tank and the 
building sewer, and is causing that load of laundry from the second floor to come 
spewing out the floor drains on the first floor.  If you have ever experienced this, you 
will understand why your client is so angry. 
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If you had dug a soil observation pit to 4 feet below the bottom of the leaching field, you 
might have directly observed the water table, lurking down there at its dry season depth.  
Or, if you had evaluated the soils even within in your percolation test pit you might have 
seen the mottling (redoximorphic features) that would have warned you of a seasonally 
high water table.  And, if you had checked your USGS topographic map, NRCS Soil 
Survey, or even just looked around on your way to the site, the nearby wetland might 
have tipped you off that you might suspect a problem. 
 
Weõd like to think that weõre all smarter and more experienced than that.  But the fact 
remains that as long as we rely only on the percolation test, this can AND WILL happen.   
 
 
So what should a thorough, comprehensive site & soil evaluation include?  There are 
many sources of guidance available on the internet and in print, and the author of this 
report has read through more than you probably want to know about.  For the most 
part, they are all pretty much the same.  So, for the sake of convenience, we have decided 
to borrow mostly from the Massachusetts 
(MA) state soil evaluator training and 
certification program.  Why?  For no 
better reason than it is the same program 
that we have previously used to guide the 
development of DEQõs stormwater and 
erosion control soil testerõs training 
materials.   
 
 
Training materials for the MA soil evaluatorõs course are available on the web at this 
URL: 
 
http://www.mass.gov/dep/water/compliance/traini03.htm 
 
Additionally, our recommended methods borrow heavily from the 1980 USEPA Design 
Manual for Onsite Wastewater Treatment and Disposal Systems, Chapter 3: 
 
http://www.epa.gov/owm/septic/pubs/septic_1980_osdm_all.pdf 
 
As well as O. Benjamin Kaplanõs 1987 Septic Systems Handbook. 
 
The following is a brief outline of what should be included in a thorough site soil 
evaluation, based on a compilation of procedures contained in the MA and USEPA 
guidance.   
 
 
 
 
 

By the way:  try not to miss the occasional 
stormwater designers workshop that DEQ 
holds.  These usually include a one-day soils 
workshop in which the art and science of soil 
evaluation is discussed in more detail.  

http://www.mass.gov/dep/water/compliance/traini03.htm
http://www.epa.gov/owm/septic/pubs/septic_1980_osdm_all.pdf
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RECOMMENDED SITE SOIL EVAULATION PROCEDURES: 
 
A thorough site soil evaluation should consist of the following steps.  Note that this is an 
outline of actions that you should be taking.  This is not an outline for your final site 
evaluation report, which is detailed in Chapter 5: 
 

· Client Contact 

· Preliminary evaluation 

· Visual survey 

· Deep Observation Hole 

· Percolation Test 

· Reporting of results & recommendations 
 

A brief summary of each step follows.  For a more in-depth review, see the MA 
training materials cited above, and the references listed in Chapter 9.  Of course, it 
must be pointed out that good practice necessitates a working knowledge of soils 
and hydrogeology that can only be obtained through additional study, training and 
experience not found in the references.  In order to provide meaningful advice to 
your customers, there is no substitute for a deep understanding of the underlying 
principles and processes.  Future DEQ training may provide some of this, but self-
study is encouraged, starting with the references listed in Chapter 9 of this manual 
(many of which are available for free on the internet!) 

 
· Client Contact 

 
Before you do anything, you need to understand the specific needs of your client and 
their project.  Is it a simple residence?  Is it a dog kennel?  Is it a restaurant? Is it a 
reverse-osmosis brine disposal field?  Does you client intend to use your report to 
design both his stormwater systems and his septic system?  The wastewater 
characteristics of each of these potential uses are considerably different and will 
affect the way in which you approach your site evaluation.  Additionally, your client 
may have specific and long-term knowledge of the site, including previous 
percolation tests or geotechnical soil boring reports, and may be able to point out 
problems such as seasonal flooding that can focus your efforts to a particular 
location and save a great deal of time in the field.  Ask your client where 
underground utilities and other potential hazards to your life and health are located. 

 
Also, this is the time to ensure that your client fully understands the limitations of 
your evaluation and your needs for information and, if necessary and agreed on, the 
clientõs cooperation with entry and provision of equipment. 

 

· Preliminary evaluation 
 

This step consists of reviewing all available information on the site prior to your field 
visit.  Sources should include USGS topographic, geologic, and hydrology maps, 
USDA-NRCS Soil Survey information, aerial photographs (Google Earth is now a 
good, free source), and other information that may be available to you, such as GIS 
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(geographical information system) layers for public wells.  The information you 
gather during this stage can save considerable time in the field by locating potential 
setbacks and estimating excavation needs (e.g., whether to expect hard limestone).  
This is also an excellent time to get a jump on the paperwork ð the NRCS soil survey 
can tip you off on what to expect.  Never forget:  the soil survey is a general (though 
very useful) tool, but it is no substitute for an on-site soil investigation.  As NRCS 
says, individual inclusions of different soil types may be found anywhere within the 
area mapped as one particular soil series.  Never rely only on the soil survey ð 
Always  examine the site soils for yourself and make your own determination. 
 

 
 

· Visual survey 
 

The goal of the visual survey is to establish landscape position, and to identify 
setback concerns such as wells, watercourses, or structures.  The lot should be 
examined visually to determine the best location, if any, to locate a leaching field or 
stormwater disposal system, or (frequently) both.  Things like depressions, rock 
outcrops, and vegetation indicative of wet areas should be noted on the site plan, and 
avoided.  Elevation and slope should be taken into account.  Wastewater has nothing 
special over water ð it still flows down hill.  So make sure you provide your client 
with a recommendation that will still allow for gravity flow from the building to the 
septic system, or likewise, from the developed area to the proposed stormwater 
treatment and disposal system. 

 

· Deep Observation Hole 
 

The purpose of the deep observation hole is to determine the soil profile, identify 
restrictive horizons, and check for seasonally high groundwater.  It is important to 
distinguish this hole from the percolation test pits, which are generally smaller and 
shallower.  Excavation of the deep observation hole will usually require a backhoe, 
and a portion of the hole must go to a minimum depth equal to 3-4 feet below the 
bottom of the leaching field, which would therefore be about 6-7 feet.  It is not 
necessary to excavate below the depth of the leaching field if limestone is 
encountered, unless a high water table is suspected.  Keep in mind OSHA safety 
requirements ð excavations deeper than 5 feet require a protective system be in place 
(except for excavations in competent rock).  (See Chapter 4) 

 

Experience:   
 
They say there is no substitute for experience.  This definitely holds true in the site 
evaluation business.  A useful source of experience is the staff of DEQ ð because 
they see every percolation test, every septic system excavation, and they receive every 
complaint regarding failed septic systems.  Unfortunately this data is not presently 
compiled in any readily accessible form.  However, the DEQ staff are always 
available to answer questions and can give you an idea of whether or not there has 
been an unusually high number of septic system failures in an area.   
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· Soil profile determination 
 

Using the deep observation hole, the soil profile is examined and described in detail, 
following the USDA field description process.  This process involves identifying all 
soil horizons and describing the color, texture, structure and consistence within each.  
Proper description requires knowledge, training and experience in the USDA soil 
description procedures.  Special attention is provided to identifying restrictive 
horizons (layers of low permeability clay or rock) and the signs of seasonally high 
groundwater.  Identification of one of these restrictions can significantly impact 
system design. 

 

· Percolation Test 
 

The percolation test is a simple procedure that provides a quantitative measure of 
how much water the site soils can absorb.  The test does not provide a òtrueó 
measure of soil permeability / transmissivity.  Instead, the main purpose of the test is 
to provide information that is then used by the designers to choose the size of the 
leaching field or stormwater infiltration system.  The results should always be 
checked against the other site and soil information obtained, to make sure that 
realistic percolation rate has been chosen. 
 
Chapter 6 describes the percolation test in detail. 
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U.S. Environmental Protection Agency. 1980. Design Manual: Onsite Wastewater 
Treatment and Disposal Systems (EPA 625/1-80-012). U.S. EPA Office of Research 
and Development, Municipal Environmental Research Laboratory, Cincinnati, 
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US Environmental Protection Agency.  2001.  Seepage Pits May Endanger Ground 
Water Quality  ( EPA 909-F-01-001). U.S. EPA Region 9 Ground Water Office 
(WTR-9), San Francisco, CA.    

 
U.S. Environmental Protection Agency. 2002. Onsite Wastewater Treatment Systems 
Manual (EPA 625/R-00/008). U.S. EPA National Risk Management Research 
Laboratory, Cincinnati, OH. 
 
Oregon Department of Environmental Quality ð Onsite Systems Home: 
http://w ww.deq.state.or.us/wq/onsite/onsite.htm 

 

http://www.deq.state.or.us/wq/onsite/onsite.htm
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4. Safety 
 

Safety is so important that it deserves its own chapter.   
 
Whatõs so dangerous about percolation testing?  Not so much.  But once you start 
working in your deep observation holes, which you should be excavating to depths of 6 
to 7 feet, you have entered into one of the most dangerous hazard zones recognized in 
the world of construction. 

 

4.1 Trench Collapse 

 
Many people die needlessly every year on construction sites from trench collapses.  
Donõt think it can happen here? Think again!   
   

 
 

Figure 4.1:  An actual trench collapse 

accident in the Lower Base area of 

Saipan.  The depth of the trench was about 

5 feet.  Soil type appears to be either 

backfill, or coastal alluvial sediments, 

which are very common along Saipanôs 

west coast.  Note the severely broken leg. 

 

(1994, courtesy EFC Engineers & 

Architects) 
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OSHA regulations require that a òprotective systemó be in place for any excavation 
deeper than 5 feet that workers will enter.  The U.S. Army Corps of Engineers requires a 
maximum un-shored trench depth of just 4 feet in its own test pit safety guidance.  DEQ 
is of the opinion that entry into any pit deeper than 4 to 5 feet is unnecessary and should 
be avoided at all cost. 
  

DEQ:  METHOD ONE:  AVOIDANCE! 
 
If you donõt have to get yourself down deeper than 4 to 5 feet, the best method is simply 
to not do it.  Here are a couple of examples, based on ideas from the USACE and 
Oregon DEQ, of soil test pit òdesignsó that avoid the need for expensive shoring. 
 
 

: 

Figure 4.2:  Example of a safe deep soil observation pit, making use of a 2 ft. 
wide òcellaró at one end for checking depth to groundwater.  Personnel 
entry is restricted from òcellar.ó  Hole is backfilled immediately after soil 
evaluation.  Entry/exit ramp is sloped no steeper than 45 degrees (1:1 slope). 

2 ï 2.5 ft. 
 

4 ft. 
 

6 ï 7 ft. 
 

4 ft. or depth of hole 
 

NNOO  EENNTTRRYY!!  
oobbsseerrvvaattiioonn  oonnllyy  

Percolation 
testing shelf 
(optional) 

 
Soil profiling 
shelf 

 

Deep observation 
cellar 

 

Spoils stockpile 

 

3 ft. 
 

3 ft. 
 

2 ft. 
 

Safe Deep Test Pit #1: 
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Figure 4.2:  Example of a safe deep soil observation pit, making use of a 
hand-dug or augered hole at one end for checking depth to groundwater.  
Entry/exit ramp is sloped no steeper than 45 degrees (1:1 slope). 

2 ï 2.5 ft. 
 

4 ft. 
 

6 ï 7 ft. 
 

4 ft. or depth of hole 
 

Percolation 
testing shelf 
(optional) 

 
Soil profiling 
shelf 

 

Deep observation 
hole 

 

Spoils stockpile 

 

3 ft. 
 

4 ft. 
 

 Safe Deep Test Pit #2: 
 

Additional Excavation  Safety Rules, applicable to ALL pits: 
 

· To prevent collapse, excavated material should be stockpiled no closer than 
4 feet away from the edge of the test pit, or a distance equal to the depth of 
the pit; whichever is greater. 

 

· Do not park any vehicles near the edge of your test pit.  The extra weight on 
the soil could lead to a collapse. 

 

· ALWAYS backfill your test pits after your work is completed.  If you are 
leaving a deep observation pit unattended overnight, tape it off very clearly 
with yellow òCAUTIONó tape.  Smaller percolation test pits should be 
covered with plywood if left overnight and not covered by your soaking 
bottle, and also flagged with caution tape 
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OSHA EXCAVATION SAFETY RULES 
 
If for some reason you cannot use one of the safe observation pit designs given above, 
and you or your employees must physically enter a hole deeper than 5 feet, then OSHA 
safety requirements for excavations will definitely apply.  [See OSHA Regulations 
(Standards - 29 CFR), 1926.650]. 
 
Keep in mind, however, that excavations into òcompetent rockó do not require 
protective measures.  This would include most limestone, but be very careful in applying 
this exemption ð there are some instances where even an excavation into limestone can 
be unstable. 
 
The following is a brief description of the OSHA requirements, reprinted from the on-
line OSHA Guidance 226, located at URL:   
 

http://www.osha.gov/Publications/osha2226.pdf 
 
According to this OSHA document, any excavation deeper than 5 feet which workers 
are required to enter requires a òprotective systemó to be employed.  The choice of 
protective system is up to the employer, and in general are chosen from the three 
following methods: 
 
OSHA:  Method 1 ñ Slope the sides to an angle not steeper than 1-1/2:1; for example, 
for every foot of depth, the trench must be excavated back 1-1/2 feet. All simple slope 
excavations 20 feet (6.11 meters) or less deep should have a maximum allowable slope of 
1-1/2:1. These slopes must be excavated to form configurations similar to those for 
Type C soil, as described in Appendix B of the standard. A slope of this gradation or less 
is safe for any type of soil. 
 
OSHA:  Method 2 ñ Use tabulated data such as tables and charts approved by a 
registered professional engineer to design the excavation. These data must be in writing 
and must include enough explanatory information, including the criteria for making a 
selection and the limits on the use of the data, for the user to make a selection. At least 
one copy of the data, including the identity of the registered professional engineer who 
approved it, must be kept at the worksite during construction of the protective system. 
After the system is completed, the data may be stored away from the jobsite, but a copy 
must be provided upon request to the Assistant Secretary of Labor for OSHA. 
 
OSHA:  Method 3 ñ Use a trench box or shield designed or approved by a registered 
professional engineer or based on tabulated data prepared or approved by a registered 
professional engineer. Timber, aluminum, or other suitable materials may also be used. 
OSHA standards permit the use of a trench shield (also known as a welderõs hut) if it 
provides the same level of protection or more than the appropriate shoring system. 

 
 
 

http://www.osha.gov/Publications/osha2226.pdf
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4.2 Buried Utilities 

 
Itõs not just trench collapses that can injure or kill you.  Buried utilities pose a threat as 
well.  Digging into an underground electrical conduit can end your life very fast.  Digging 
into a water line, phone line, or sewer line might not kill you, but it can certainly ruin 
your day and destroy any profit you might have made on your soil evaluation, since you 
will be responsible for the repair costs. 
 
Itõs always good practice to check with the CUC and landowner regarding the potential 
for buried utilities.  Even though electricity may be delivered above ground, strung from 
poles, there may also be below-ground conduits if there are any nearby buildings.  Look 
for electrical service connection risers as a general precaution: 

 
Water lines are difficult to locate, and oftentimes can only be found by a knowledgeable 
landowner or resident.  Things to look for include concrete service connection boxes 
and water meters, but there are many locations in the CNMI where the connection point 
is buried with no markings at all.   
 
If you are performing a percolation test for a septic system, you probably donõt need to 
worry about hitting a sewer line.  If the test is for a stormwater system, and there are 
nearby existing buildings, then you need to look out for it.  Sewer pipes can difficult to 
locate, but CUC can usually tell you where the main lines and laterals are.  Manhole 
covers are an obvious indicator.  Service connections from buildings can often be found 
by looking for ground cleanouts near the building foundation, pointing in the general 
direction of the pipe that connects to the main or lateral located under the street.   
 
Phone lines are generally buried at a depth of about 6 inches, and are easy to damage.  
Thus, locating any potential phone lines should be a priority.  Junction boxes on the 
street are an obvious indicator, but are not always present ð you should assume that 
buried phone lines are present if thereõs a building on the property.  The owner may be 
able to help you locate it, but if not, remember to call the phone company.   
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4.3 Unexploded Ordnance  

 

 
Photo courtesy Bob Gavenda, NRCS 

 
Unexploded Ordnance or òUXOó is a hazard that must be acknowledged in the 
Marianas.  Our islands were bombarded with hundreds of thousands of projectiles 
during the actual battle, and a significant percentage of those rounds did not explode.  
After the battle, millions of rounds of explosives were stored in large facilities around the 
island, and when the military left, they typically did a poor job of removing them.  In 
some parts of the island, particularly Marpi and Naftan, there are hundreds of acres that 
are literally peppered with UXO that was scattered by hasty and incomplete attempts to 
detonate the leftover ordnance in place. 
 
Excavating a test pit in most parts of the island runs a risk of encountering UXO.  
Excavations in certain areas such as Marpi and Naftan run a greater risk, because those 
are the areas where ammunition was stored and then scattered by incomplete attempts at 
removal after the war.  Although it is rare for UXO to detonate upon contact with 
excavation equipment, the risk is there.  A professional UXO survey is the best way to 
eliminate this risk.  However, it is simply not practical with small excavations such as soil 
test pits.  Therefore, a common-sense approach is recommended. 
 
The following UXO safety òrules of thumbó were developed by and are re-printed here 
with the permission of Mr. John Scott, President of Ampro, a company with 
considerable expertise in the detection and removal of UXO in the CNMI and Guam: 
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