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MANAGING DOLLARS AND SENSE

Outline

• Intro to pipeline and risks

• High Consequence Areas (HCAs) and their 

significance

• Unusually Sensitive Areas (USAs)

➢The regulations

➢Standard practices, risks, and expense

➢A better approach for identifying and defining them

➢The pipeline contents matter also!

• Conclusions
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MANAGING DOLLARS AND SENSE – PIPELINES AND RISKS

Oil & Produced Water

Condensate 

(HVL)

Gas Flare

Petroleum Pipelines and Risks
• Natural gas, 

• Crude oil, and

• High volatile liquids (HVL), including natural gas liquids.
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Federal Regulations (49 CFR 192 and 49 CFR 195) 

require additional maintenance for, and protection to, 

High Consequence Areas (HCAs).
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For federally-regulated liquid pipelines, HCAs include 

human and natural resource receptors:
High consequence area means:

(1) A commercially navigable waterway, which means a waterway where a substantial likelihood 

of  commercial navigation exists;

(2) A high population area, which means an urbanized area, as defined and delineated by the 

Census Bureau, that contains 50,000 or more people and has a population density of  at least 

1,000 people per square mile;

(3) An other populated area, which means a place, as defined and delineated by the Census 

Bureau, that contains a concentrated population, such as an incorporated or unincorporated 

city, town, village, or other designated residential or commercial area;

(4) An unusually sensitive area, as defined in § 195.6.

From § 195.450

6

MANAGING DOLLARS AND SENSE – HCA & SIGNIFICANCE



HCA ANALYSIS & UNUSUALLY SENSITIVE AREAS (USAS)

Regulations (§ 195.452) specifically address managing 

hazardous liquid pipelines in HCAs.  

Which pipelines are covered by this section? This section applies to each 

hazardous liquid pipeline and carbon dioxide pipeline that could affect a 

high consequence area, including any pipeline located in a high 

consequence area unless the operator effectively demonstrates by risk 

assessment that the pipeline could not affect the area.

What this means is that if  a worst case release from a portion of  pipeline 

could reach an HCA, that portion is treated as HCA pipeline.  A worst case 

release is typically modeled by a guillotine cut through the pipe during 

weather conditions that would promote the widest possible dispersal of  the 

product.
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If  a release from a segment of  a pipeline could affect 

an HCA, that portion of  the pipeline is subject to 

seven pages of  additional regulations:
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§ 195.6 Unusually Sensitive Areas (USAs).

As used in this part, a USA means a drinking water or 

ecological resource area that is unusually sensitive to 

environmental damage from a hazardous liquid 

pipeline release.

Besides constituting HCAs, proximity to USAs is also used to categorize and set 

regulatory criteria for some pipelines (§ 195.11-rural regulated gathering lines; §

195.12-low-stress pipelines in rural areas). 
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Drinking Water USAs include:

(1) Surface water;

(2) Groundwater wells;

(3) Especially vulnerable aquifers.
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Honing in on Drinking Water USAs:

(1) The water intake for a Community Water System (CWS) or a 

Nontransient Non-community Water System (NTNCWS) that obtains its 

water supply primarily from a surface water source and does not have an 

adequate alternative drinking water source;
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Honing in on Drinking Water USAs:

(1) The water intake for a Community Water System (CWS) or a 

Nontransient Non-community Water System (NTNCWS) that obtains its 

water supply primarily from a surface water source and does not have an 

adequate alternative drinking water source;
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Honing in on Drinking Water USAs:

(2) The Source Water Protection Area (SWPA) for a CWS or a NTNCWS 

that obtains its water supply from a Class I or Class IIA aquifer and does 

not have an adequate alternative drinking water source. Where a state has 

not yet identified the SWPA, the Wellhead Protection Area (WHPA) will be 

used until the state has identified the SWPA

Class I Aquifer means an aquifer that is surficial or shallow, permeable, and is 

highly vulnerable to contamination.  Class I aquifers include:

1. Unconsolidated aquifers . . .

2. Soluble or fractured bedrock aquifers . . .

3. Semi-consolidated aquifers . . .

4. Covered aquifers with less than 50’ of  low permeability cover . . .

Class IIa aquifer means a Higher Yield Bedrock Aquifer that is consolidated 

and is moderately vulnerable to contamination.
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Class I Aquifer means an aquifer that is 

surficial or shallow, permeable, and is highly 

vulnerable to contamination.  Class I aquifers 

include:

1. Unconsolidated aquifers . . .

2. Soluble or fractured bedrock aquifers . . .

3. Semi-consolidated aquifers . . .

4. Covered aquifers with less than 50’ of  

low permeability cover . . .

Class IIa aquifer means a Higher Yield 

Bedrock Aquifer that is consolidated and is 

moderately vulnerable to contamination.
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Honing in on Drinking Water USAs:

(2) The Source Water Protection Area (SWPA) for a CWS or a NTNCWS . .. 

.Where a state has not yet identified the SWPA, the Wellhead Protection Area 

(WHPA) will be used until the state has identified the SWPA.

Source Water Protection Area (SWPA) means the area delineated by the state for a 

public water supply system (PWS) or including numerous PWSs, whether the 

source is ground water or surface water or both, as part of  the state source 

water assessment program (SWAP) approved by EPA under section 1453 of  the 

Safe Drinking Water Act.

Wellhead Protection Area (WHPA) means the surface and subsurface area 

surrounding a well or well field that supplies a public water system through 

which contaminants are likely to pass and eventually reach the water well or 

well field.
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Honing in on Drinking Water USAs:

(3) The sole source aquifer recharge area where the sole source aquifer is a 

karst aquifer in nature.

Sole source aquifer (SSA) means an area designated by the U.S. 

Environmental Protection Agency under the Sole Source Aquifer program 

as the ‘‘sole or principal’’ source of  drinking water for an area. Such 

designations are made if  the aquifer’s ground water supplies 50% or more 

of the drinking water for an area, and if  that aquifer were to become 

contaminated, it would pose a public health hazard. A sole source aquifer 

that is karst in nature is one composed of  limestone where the porosity is 

derived from connected solution cavities. They are often cavernous, with 

high rates of  flow.
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Karst Aquifers

• High velocity flow

• Labyrinth makes flow 

predictions virtually 

impossible and 

remediation difficult!
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Edwards Aquifer

Chicot Aquifer

Arbuckle-Simpson Aquifer



HCA ANALYSIS & UNUSUALLY SENSITIVE AREAS (USAS)

In a nutshell:

Drinking Water USAs are public water supplies—both surface- and 

groundwater—that are susceptible to damage resulting from the release 

from a liquids pipeline (regulated under 49 CFR 195).  Drinking water 

include a point (intake or well) and a protection area around the point.

• The regs prescribe what is protected, and the prescription is fairly well 

defined.  

• The regs do not prescribe the procedures one should use to identify the 

USAs.

• The National Pipeline Mapping System (NPMS) is not mentioned or 

prescribed within the Unusually Sensitive Area discussion.
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MANAGING DOLLARS AND SENSE – STANDARD PRACTICES

How Are USAs Typically Identified and Used?

• Most operators utilize the U.S. Department of  Transportation, 

Pipeline and Hazardous Materials Safety Administration’s 

(PHMSA) National Pipeline Mapping System (NPMS) data to 

identify USAs.

• When conducting a study, such as an HCA analysis, pipeline 

operators can request Drinking Water and/or Ecological USA data 

from PHMSA.

• If  a modeled pipeline release intersects an HCA (including USAs), 

operators designate that portion of  pipeline as “HCA”.  

• If  a modeled release from the pipeline doesn’t reach a USAs or 

another HCA, no designation is assigned.
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• Inherent assumptions to this approach are: 

1. The USA data set from PHMSA is accurate and complete.

2. Protection areas are reasonable and scientifically sound.

3. The only factor that is important regarding a pipeline’s relationship to the 

USA is distance.

• If  assumptions aren’t true, there is risk that: 

➢Real USAs are not being adequately protected.

➢Money is being spent unnecessarily to protect non-existent, misplaced, 

and/or over-estimated HCAs.  

Let’s test the assumptions for  Drinking Water USAs
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MANAGING DOLLARS AND SENSE – STANDARD PRACTICES

Are the USA datasets from PHMSA accurate and 

complete?

Most NPMS Drinking Water USA datasets were:

• Collected in 2001,

• Published in 2002, and 

• Contain public water supply data published by states 

during the early to mid 1990’s, and likely gathered 

well before publication dates. 

• Intended to be updated at least every five years, but 

that has not happened.
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NPMS Drinking Water USA data:

• Misses many public water supplies, including all installed since the late 

1990’s;

• Includes historic public water supplies that are no longer used; 

• Includes some groundwater wells which appear to have never been public 

water supply wells (misidentified?); and

• Includes public water supplies which appear to be inaccurately mapped 

(seem to be in the wrong coordinate system).

The first assumption, that the USA dataset from 

PHMSA is complete and accurate, is not valid.
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Are NPMS Drinking Water USA protection areas 

reasonable and scientifically sound?

Let’s look at surface water intakes first.

The NPMS drinking water USAs set up a buffer 

within a set radius (five miles) of  the surface water 

intake.  The buffer area includes all of  the 

topographically low areas within the radius.
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MANAGING DOLLARS AND SENSE – STANDARD PRACTICES

Let’s consider NPMS groundwater USA data now.

NPMS drinking water USA protection areas around groundwater wells are 

generally a set diameter, that is NOT directly related to the well attributes 

that are indicative of  susceptibility to impact:

• Well age,

• Well depth,

• Well construction details (casing, seal),

• Soil characteristics,

• Groundwater depth,

• Groundwater flow direction, and

• Subsurface geology (including confining layers above used aquifer).

In many cases, the NPMS protection areas/buffer zones do not agree with 

state-recommended protection areas.
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Another Example

It is very unlikely that this 60’ 

deep groundwater well in an 

unconfined aquifer would be 

affected by a release from the 

pipeline approximately 0.25 

miles to the southwest because 

of  elevation differences and 

the general southward directed 

groundwater flow in this area. 
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Arbitrary buffer distances and reliance upon using a 

uniform geometry for buffer shapes may result in 

unreasonable and unsound drinking water USAs.  

Also, key data that provides a lot of  insight about the 

likelihood of  impact to public water supplies is 

ignored.  Factors other than distance from a pipeline 

can be very important in assessing likelihood of  impact 

for a public water supply.  

None of the three assumptions upon which the use of 

NPMS drinking water USA data is based are valid.
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An operator, member of  the public or other government 

agency may view and download the data from the NPMS 

home page . . .

However, it is an operator’s responsibility to ensure that it has 

identified all high consequence areas that could be affected by 

a pipeline segment. An operator is also responsible for 

periodically evaluating its pipeline segments to look for 

population or environmental changes that may have occurred 

around the pipeline and to keep its program current with this 

information.

From § 195, Appendix C

39

MANAGING DOLLARS AND SENSE – STANDARD PRACTICES



HCA ANALYSIS & UNUSUALLY SENSITIVE AREAS (USAS)

40

MANAGING DOLLARS AND SENSE – STANDARD PRACTICES



HCA ANALYSIS & UNUSUALLY SENSITIVE AREAS (USAS)

41

MANAGING DOLLARS AND SENSE – A BETTER APPROACH

A better approach is to:

• Use current drinking water PWS data and verify locations 

with aerial photos and/or other secondary sources, where 

possible.

• Collect information about the PWSs that can be used to 

create protection areas/buffer zones and define the USAs.

• Develop algorithms to define and plot the buffer zones.

• Identify “bad” NPMS data and provide explanation for 

exclusion from HCA assessment (for auditors).

• Assess whether or not USAs could be affected by a release.

• Get buy-in from appropriate regulatory agencies when 

excluding NPMS data and/or modifying buffer zones.   
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Current public water supply data is available from state 

agencies.  This is typically current to at least the past 12 months.
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

Many of  the state agencies that oversee public water supply data 

and mapping also provided detailed information about the 

water supplies.
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

Cross-referencing the public water supply databases with other 

publicly-available databases can provide information about well 

construction, soil conditions, bedrock, and other characteristics 

that are important in assessing likelihood of  impact from a release.  
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Well geology and construction  
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Area soil, bedrock geology, groundwater depth and flow . . .
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

Current public water 

supply data can be 

accurately plotted and 

data about the water 

supply engineering, 

construction, and 

surrounding 3-D 

physical setting can be 

stored as attributes in 

GIS. 

Well geology and construction  
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

Some states have well developed SWPAs/WPAs:
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

• For states that do not have well-developed SWPAs/WPAs, well construction 

and environmental data can be used to calculate risk-based protection  

areas/buffer zones, and buffer zones are used to construct USA polygons.  

• A 60’ deep, uncased well in unconfined sand should have a larger protection 

area than a 600’ deep, cased well that has 200 feet of  impermeable rock 

above the aquifer!
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

Incorrectly plotted/identified NPMS drinking water data can also be plotted, 

stored, and explained in GIS attribute tables .
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

USAs which would not be impacted because of  topography, groundwater flow 

direction, water supply construction characteristics, or other reasons can be 

explained in  GIS attribute tables.  
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MANAGING DOLLARS AND SENSE – A BETTER APPROACH

The result of  these efforts is a drinking water USA 

data set that: 
• Contains current public water supply information,

• Excludes inaccurate information,

• Has criteria for exclusion of  inaccurate information tied to 

the appropriate data points,

• Identifies USAs which would not be impacted by worst-case 

pipeline releases and has justifications for “no impact” 

characterization attached to the data points.



HCA ANALYSIS & UNUSUALLY SENSITIVE AREAS (USAS)

53

MANAGING DOLLARS AND SENSE – PIPELINE CONTENTS MATTER TOO!

Temperature Dependence of Viscosity
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• USAs are public water supply and ecological resource areas, 

afforded special protection as HCAs under liquid pipeline 

regulations (49 CFR 195).

• Three HCA truths: 

1. Requisite protection of  HCAs cost money.  

2. Protecting misidentified HCAs is a waste of  money.  

3. Not correctly identifying HCAs = exposure to risk & 

liability.

• Almost all industry-standard USA analyses utilizes NPMS 

data, which is not current and contains known inaccuracies.

• NPMS USA data include large, arbitrary buffer zones, resulting 

in relatively large amounts of  HCA-designated pipeline.
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• A better process is built upon integrating current, publicly-

available data about USAs.

• Inaccurate NPMS USA data is easily identifiable, and 

justification for exclusion and/or revision should be available.

• Buffer zones around public water supply and ecological 

resources can be defined using science-based algorithms.  

• Model impacts to HCAs with actual product characteristics.

• This process and resultant HCA maps have received accolades 

from pipeline and environmental regulatory agencies.

• The process typically results in:

✓Identification of  USAs that traditional analyses miss, and

✓An overall reduction of  HCA-designated pipeline.
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Use precious $$ to protect real sensitive receptors—not bad data!
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