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I. Background and Exhibits 1 

Q: Please list the exhibits you are sponsoring with this rebuttal testimony. 2 

A: I am sponsoring the following documents: 3 

 EDF Exhibit 2.01: PGL Data Request Response EDF-PGL 1.04_Attach01. 4 

 EDF Exhibit 2.02: PGL Data Request Response EDF-PGL 1.04_Attach02. 5 

 EDF Exhibit 2.03: Data Exhibits 1 through 8. 6 

 EDF Exhibit 2.04: Peoples Gas Light and Coke Company System Modernization Program, 7 

Annual Report on Pilot Program for Incorporation of Advanced Leak Detection and 8 

Quantification Technology into System Modernization Program (Feb. 1, 2021 (Public 9 

Version) (filed in ICC Dkt. No. 16-0376).  10 

 EDF Exhibit 2.05: Selected PGL Data Request Responses 11 

 EDF Exhibit 2.06: Recommended Annual Data Reporting Specification 12 

II. Structure of This Document 13 

Q: How is your rebuttal testimony organized? 14 

A: I present my testimony in the following sections: 15 

 Summary of testimony 16 

 Results of analysis of leak and asset data 17 

 Synthesis of PGL’s stated use of AMLD 18 

 PGL’s lack of transparency about data and PRP prioritization 19 

 Rebuttal to NSG-PGL testimony  20 

 My recommendations and conclusions 21 
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III. Summary of Testimony 22 

Q: Please summarize your rebuttal testimony. 23 

A: First, PGL has a significant inventory of leak-prone pipe (LPP), which is the focus of their 24 

pipeline retirement project (PRP).  For legacy reasons, this LPP is disproportionately 25 

present in neighborhoods with greater percent people of color (%POC), creating a 26 

structural inequity with environmental justice (EJ) implications. Although the greater 27 

abundance of LPP has been recognized in PGL testimony, my analysis reveals several 28 

concerning EJ patterns that, to my knowledge, have not been identified previously.  When 29 

comparing neighborhoods with higher %POC to those with lower %POC, the higher 30 

%POC neighborhoods experience:  31 

 30% higher per capita abundance of LPP  32 

 40% more leaks per capita  33 

 43% more leaks per mile of main.   34 

 79% more leaks per mile of LPP  35 

This last result is perhaps the most concerning: there are nearly twice as many leaks per 36 

mile of LPP in neighborhoods with higher %POC.  Although a complete pipeline retirement 37 

should eventually eliminate this discrepancy, there remains a current inequity that PGL has 38 

a responsibility to address in the PRP. 39 

Second, PGL has presented an ambiguous case for its use of Advanced Methane 40 

Leak Detection (AMLD) technology to help characterize its system performance.  AMLD 41 

is a powerful tool for finding natural gas leaks and estimating their size, and ratepayers are 42 
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paying for its deployment.  There is a responsibility here for PGL to make better use of this 43 

program to deliver the full value of AMLD to customers who are being asked to pay for it. 44 

Third, the current level of reporting about system performance, maintenance, and 45 

decision-making methods for the PRP are inadequate.   Given the system’s structural 46 

inequities,  this lack of transparency prevents stakeholders from determining whether the 47 

system is being managed effectively. Customers also deserve access to this information so 48 

they can understand what the data reveal. Compounding these issues, there is significant 49 

erosion in the federally mandated reporting structures (e.g., EPA GHG reporting) that PGL 50 

points to as the regulatory compulsion for their current reporting. Enhanced reporting 51 

required by the ICC would maintain transparency despite that erosion and would be 52 

consistent with Illinois policy. 53 

Q: What are your recommendations? 54 

A: In light of these factors, I make six recommendations to the ICC. 55 

First, PGL should generate a published and fully transparent prioritization 56 

algorithm1 that combines pipeline material (i.e., leak-prone miles), pipeline performance 57 

(recently-measured leak frequency per mile of LPP with emphasis on emission rates), and 58 

 
1 In particular, I am aware of the need for transparency for algorithms, as the Commission determined at page 159 of 
its Order in ICC Docket 24-0081 (an investigation into PGL’s System Modernization Program, which was the 
predecessor to PGL’s PRP) (Feb. 20, 2025): “Closed proprietary analytical processes deny the Commission and 
intervening parties the benefits of full examinations and proposals based on such analyses. Equally critical, restricted 
access to significant portions of a proprietary analysis undermines the credibility, weight, and usefulness of the 
conclusions. The Commission has experience with the use of proprietary information and has effective protective 
mechanisms in place. These mechanisms are accepted by parties and have been successful in protecting sensitive 
information, while enabling full examination of the proprietary information. The Commission expects parties using 
proprietary tools in Commission proceedings to utilize those protective mechanisms.”  



EDF Exhibit 2.0CORR 
Rebuttal Testimony of Joe von Fischer 
ICC Docket 26-0065/26-0066 (cons.) 

6 

an EJ burden metric, which is consistent with Illinois’ EJ policy directives and the ICC’s 59 

authority to weigh equity. 60 

Second, PGL should establish measurable, chronological targets for pipeline 61 

replacements/retirements and leak reductions that reduce the inequitable EJ burdens so the 62 

ICC can audit progress. 63 

Third, PGL should pair replacement/retirement with more frequent AMLD leak 64 

surveying in the EJ neighborhoods.  This is an immediate, lower-cost equity step that can 65 

reduce the odor-call burden on EJ communities. 66 

Fourth, PGL should annually release comprehensive and geographically specific 67 

data on its pipeline leaks and its pipeline replacement/retirement activities. 68 

Fifth, the ICC should conduct annual analyses of the reported data so that any 69 

deterioration in PGL performance can be caught and corrected. 70 

Finally, I acknowledge NSG-PGL’s rebuttal that currently-existing statutory 71 

provisions for alternative ratemaking treatment may not be sufficient to support a 72 

framework that aligns gas distribution utility financial interests with decarbonization 73 

efforts; I therefore recommend that stakeholders investigate what recommendations might 74 

be made to the Illinois General Assembly to establish a framework so that gas distribution 75 

utility financial incentives are aligned with the companies’ compliance with state GHG 76 

emissions goals.  Without an incentive structure, compliance with GHG emissions goals is 77 

at risk of non-achievement.  In addition to incentivizing utility actions consistent with the 78 

State’s climate goals, a consistent regulatory framework at the state level would insulate 79 

the state’s climate goals from policy swings at the federal level, and it could include 80 
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inducements not available or achievable at the federal level. An ideal legal framework 81 

would define the emissions quantification methods and scope, which would ideally derive 82 

strongly from direct measurements of system performance and less on standard emissions 83 

factors.  Several financial structures should be considered, particularly the use of capital 84 

expenditures to support methane emissions quantification programs and for encouraging 85 

the Company to be more data-driven in its operations. 86 

 87 

IV. Results of Analysis of Leak and Asset Data 88 

Q: Please provide an overview of your analysis of the leak and asset data, including any 89 

caveats. 90 

A: I conducted an analysis of the PGL pipeline infrastructure and leaks to identify if customers 91 

are experiencing an equitable system.  This analysis is motivated, in part, by the adage “you 92 

can’t manage what you don’t measure”.  In previous testimony, PGL indicated that they 93 

recognized that there is more leak-prone pipe (LPP) in neighborhoods with a greater 94 

percent people of color (%POC), yet they asserted without a statistical analysis that there 95 

is not a concern about equity.  This response suggested to me that environmental justice 96 

concerns could be more rigorously evaluated within PGL, and that public disclosure of 97 

asset and leak data could encourage more equitable management of the system. 98 

The analysis I present here is not comprehensive. It was conducted within the time 99 

frame allowed by the procedural schedule in this rate case, and I therefore recommend it 100 

should be developed and vetted more fully by NSG-PGL, EDF and other stakeholders in 101 

the near future. I also welcome feedback or corrections accordingly.  In my analysis, I used 102 
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simple but robust statistical models to examine the relationship between the distribution 103 

system features and EJ predictors. A rigorous and scientifically statistical analysis would 104 

take months to develop, reconsider, stress-test, and then characterize in written text.  The 105 

timescale of this proceeding did not permit that, and so I present here results that I would 106 

describe as preliminary for academic purposes, but which are carefully reasoned and based 107 

on my experience, are very likely to reflect true patterns in the data that I was given.  I 108 

believe the weakest part of the data analysis lies in the magnitude of statistical significance 109 

that is reported.  This is a large dataset, and so there is a lot of statistical “power” which 110 

can lead to inflated p-values of significance.  Also, the data are spatial and my model did 111 

not correct for spatial autocorrelations.  That said, it is my intuition based on years of study 112 

and practice in this field that even after correcting for things like spatial dependence, most 113 

of the concerning patterns that I present here would remain statistically significant. 114 

My analysis focuses on the abundance of LPP and belowground leaks and how 115 

variation in those features are predicted by EJ metrics.  Based on my previous work, the EJ 116 

metrics that I selected include percent people of color, percent low-income, percent of 117 

residents that are renters, age of the housing, percent of residents with limited English, and 118 

the population density.  The pipeline data were spatially aggregated into parcels known as 119 

“census block groups”.  These spatial units were developed by the US Census Bureau and 120 

are designed to contain relatively homogeneous neighborhood groups of around 1500 121 

people (range 600 to 3000), and between 240-1200 housing units.  The block group is the 122 

finest spatial unit that contains the needed EJ data, which is collected by the American 123 

Community Survey.  So the individual data points for analysis came down to features of 124 



EDF Exhibit 2.0CORR 
Rebuttal Testimony of Joe von Fischer 
ICC Docket 26-0065/26-0066 (cons.) 

9 

each of these block groups.  Each block group would have certain EJ values associated 125 

with it, as well as aggregated information about the pipeline and leaks.  There were more 126 

than a thousand block groups in the analysis. 127 

I conducted the analyses in the open-source statistical software R.  To enable others 128 

to replicate my work, I have included the R markdown files that I used in my workpapers, 129 

as well as pdf versions of those files for easier viewing.  I tried to make the statistical results 130 

files readable, and they contain even more detail than my testimony does. 131 

Q: What documents did PGL provide that you reviewed for this analysis? 132 

A: This analysis is derived from two discovery documents provided by PGL.   133 

EDF Exhibit 2.01 (EDF 1.01 Attach01) contains the leak information, and EDF Exhibit 134 

2.02 (EDF 1.04 Attach02) contains the pipeline location information.  These files are 135 

included among my exhibits. 136 

Q: What other data sources did you rely on? 137 

A: Beyond the leak records and the distribution-main map produced in discovery, I relied on 138 

several publicly available outside data sources. 139 

I obtained the demographic characteristics of each neighborhood from the U.S. 140 

Census Bureau's American Community Survey.2 These block-group estimates (e.g., share 141 

of residents who are people of color and the share who are low-income) are the 142 

neighborhood characteristics I tested in the environmental-justice analysis. 143 

 
2 American Community Survey, U.S. Census Bureau. https://www.census.gov/programs-surveys/acs 
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I used the Census Bureau's TIGER/Line boundary files for the geography of the 144 

neighborhoods.3 I assigned each leak to the census block group that contains it, and I used 145 

the municipal boundaries to define the service area I analyzed. 146 

I converted the leak street addresses into map coordinates using two geocoding 147 

services: the U.S. Census Bureau geocoder4 for most addresses, and the Esri ArcGIS 148 

geocoder5 for those the Census service could not resolve. 149 

I drew the City of Chicago's community-area boundaries from the City's open data 150 

portal.6 The community area is the coarse spatial unit I used to test whether the findings 151 

depend on the scale of analysis. 152 

Q: How did you clean and integrate the data? 153 

A: I prepared the data in two steps, and I documented each step in its own exhibit so that 154 

another analyst can follow and reproduce the work. Each of these exhibits shows the actual 155 

computer code I ran together with its output. 156 

The first step was cleaning the leak records the Companies produced in discovery, 157 

which I describe in EDF Exhibit 2.03 Data Exhibit 2. I standardized the field names and 158 

category labels, parsed the leak dates from the three different formats in which they were 159 

stored, corrected stylistic differences in data-entry (e.g., capitalization vs lower case), and 160 

removed one duplicate record. I then classified each belowground leak by its pipe material 161 

 
3 TIGER/Line Shapefiles, U.S. Census Bureau. https://www.census.gov/geographies/mapping-files/time-
series/geo/tiger-line-file.html 
4 Census Geocoder, U.S. Census Bureau. https://geocoding.geo.census.gov/geocoder/ 
5 ArcGIS World Geocoding Service, Esri. https://developers.arcgis.com/rest/geocode/ 
6 Boundaries – Community Areas, Chicago Data Portal. https://data.cityofchicago.org/Facilities-Geographic-
Boundaries/Boundaries-Community-Areas/igwz-8jzy 
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and limited the analysis to leaks caused by the condition of the pipe, setting aside leaks 162 

from outside causes such as excavation damage. The meaning of every field I used, and the 163 

reason for each cleaning and exclusion rule, is set out in the data dictionary, which is EDF 164 

Exhibit 2.03 Data Exhibit 1. 165 

The second step was integrating the cleaned leak records with the outside data to 166 

build a single analysis dataset, which I describe in EDF Exhibit 2.03 Data Exhibit 3. I 167 

geocoded each leak address to a map coordinate and assigned it to the census block group 168 

and municipality that contain it. I attached American Community Survey demographic 169 

characteristics to each block group, and I defined the analysis area as the block groups in 170 

the neighborhoods the Companies actually serve. I also extracted the miles of distribution 171 

main, by pipe material, from the Company’s gas-main map, and I georeferenced that map 172 

so that I could extract the embedded data on pipe mileage within each block group. 173 

The result is one block-group dataset that brings together leak counts, repair and 174 

discovery information, distribution-main mileage, and neighborhood demographics. EDF 175 

Exhibit 2.03 Data Exhibit 4 summarizes that dataset, and EDF Exhibit 2.03 Data Exhibit 8 176 

records the software versions and settings I used. 177 

Q: What do the summary statistics show? 178 

A: The data the Companies produced are of two kinds: a record of individual gas leaks, and a 179 

map of the buried distribution mains. EDF Exhibit 2.03 Data Exhibit 4 summarizes both, 180 

and EDF Exhibit 2.03 Data Exhibit 5 checks my figures against the Companies’ own. I 181 

describe the key features below. 182 
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The Companies produced three sets of leak records: belowground leaks on the 183 

buried distribution system, aboveground leaks at customers’ meters and risers, and a 184 

backlog of currently open leaks. The aboveground leaks are by far the most numerous, and 185 

about 69 percent of them are indoor. Table 1 shows the leaks I carried into the analysis, by 186 

type and by utility, after I removed leaks from outside causes such as excavation damage. 187 

 188 

Table 1. Leak records by type and utility. 189 

Leak type Peoples Gas North Shore Gas Total 

Belowground (buried pipe) 1,389 384 1,773 

Aboveground (meter and 

riser) 

23,519 2,947 26,466 

Open backlog 1,890 5 1,895 

    

Because aboveground leaks occur at customer premises rather than on the buried 190 

infrastructure that is the focus of the Companies’ PRP, I focus the rest of my analysis on 191 

the belowground leaks. 192 

Of the 1,773 belowground leaks, 924 are on distribution mains, 746 are on service 193 

lines, and 103 are on valves. Table 2 groups the leaks that are on identifiable pipe by 194 

material. Half of these leaks are on leak-prone pipe, and among the leaks on distribution 195 

mains, 83 percent are on leak-prone pipe. This is the cast and ductile iron pipe that the 196 

Companies are required to retire. 197 
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Table 2. Belowground leaks by pipe material. 198 

Pipe material Leaks 

Leak-prone metal (cast iron, ductile iron, bare steel, copper) 830 

Leak-prone plastic (clear, cellulose butyrate) 16 

Modern or protected steel 444 

Non-leak-prone plastic (high- and medium-density polyethylene) 387 

  

The Companies grade each leak by severity. Grade 1 leaks are the most hazardous 199 

and call for immediate repair, Grade 3 leaks are the least hazardous, and the Grade 2 200 

categories fall in between and are scheduled for later repair. Table 3 shows the belowground 201 

analysis leaks by grade. About one third are Grade 1, just over half are Grade 2S, and the 202 

Grade 2 and Grade 3 leaks make up the remainder. 203 

Table 3. Belowground leaks by severity grade. 204 

Severity grade Leaks Percent 

Grade 1 589 33.2 

Grade 2 115 6.5 

Grade 2S 982 55.4 

Grade 3 87 4.9 

   

The grade determines how quickly a leak is repaired. Table 4 reports repair time in 205 

days for each grade. The data reveal that PGL has an excellent rate of repairs for its most 206 
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hazardous leaks.  Grade 1 leaks are repaired at once: their median repair time is zero days, 207 

and ninety percent are closed within two days. The lower-severity leaks stay open much 208 

longer, with median repair times of three to five weeks and a long upper tail, so that the 209 

slowest tenth stay open for about a year or more. These extended repair times are typical 210 

in the industry, and consistent with regulatory requirements that I am aware of. Repair 211 

times are strongly right-skewed, so the mean sits well above the median and the value one 212 

standard deviation below the mean falls below zero; the 10th and 90th percentiles describe 213 

the spread within the observed range. Because the most hazardous leaks are repaired 214 

immediately everywhere, the environmental-justice question about repair time concerns 215 

the non-urgent leaks. 216 

Table 4. Belowground repair time in days, by severity grade. The -1 SD and +1 SD columns 217 

are the mean minus and plus one standard deviation, near the 16th and 84th percentiles 218 

for a normal distribution. Table 4 includes only leaks with valid open and close dates. 219 

 220 

Grade Leaks Mean Median -1 SD +1 SD 10th pctile 90th pctile 

Grade 1 561 4 0 -15 23 0 2 

Grade 2 114 110 23 -75 296 1 359 

Grade 2S 980 167 36 -60 394 2 554 

Grade 3 85 168 35 -57 392 2 560 

        

The records also note how each leak was found. Table 5 groups the belowground 221 

leaks by discovery method. A majority, about 61 percent, were reported by customers rather 222 
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than found by the Companies’ own leak surveys, which located 24 percent. In my 223 

experience, these fractions of leak discovery by customer odor call are typical for the 224 

industry, but I will note that this places the majority of the burden of leak discovery on the 225 

customer. How a leak is found matters for environmental justice, because customers may 226 

differ, for a variety of reasons, in their ability and likelihood of noticing and calling in a 227 

gas odor. I return to this later in my testimony when I address leak-level analysis. 228 

Table 5. Belowground leaks by discovery method. 229 

Discovery method Leaks Percent 

Customer report 1,072 60.5% 

Leak survey 425 24.0% 

Shop 160 9.0% 

Not recorded 116 6.5% 

   

The second kind of data is the gas-main map. From it I measured about 4,700 miles 230 

of distribution main in the Peoples Gas service area, of which about 1,100 miles are leak-231 

prone cast and ductile iron. Table 6 gives the breakdown by material. In EDF Exhibit 2.03 232 

Data Exhibit 5 I show that these figures match the Company’s own filed figures within a 233 

few percent, which confirms that I correctly extracted data from the pdf map. 234 
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Table 6. Distribution-main miles by material (Peoples Gas, City of Chicago). 235 

Material class Miles 

Cast and ductile iron (leak-prone) 1,132 

Low-pressure plastic and steel 393 

Medium-pressure plastic and steel 3,137 

All mains 4,662 

  

I carry out the environmental-justice analysis at the level of the census block 236 

group, which is a small neighborhood unit, using demographic characteristics from the 237 

American Community Survey. The analysis covers the 3,038 block groups in the 238 

neighborhoods the Companies serve. 239 

One feature of the data affects the sample sizes in the analyses that follow. I have 240 

leak records and demographics for the block groups of both Peoples Gas and North Shore 241 

Gas, but I have distribution-main mileage only for Peoples Gas, because the gas-main map 242 

that the Companies produced covers the City of Chicago alone. As Table 7 shows, my 243 

analyses of leaks per resident use all 3,038 block groups, while my analyses of leaks per 244 

mile of pipe are limited to the 1,860 block groups in the Peoples Gas territory that have 245 

mileage data. 246 
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Table 7. Block groups in the analysis, by utility and gas-main mileage coverage. 247 

Utility Block groups With gas-main mileage 

Peoples Gas 1,981 1,860 

North Shore Gas 1,057 0 

Total 3,038 1,860 

   

Finally, I characterize the neighborhoods themselves using the demographic 248 

predictors from the American Community Survey that are used in the environmental-249 

justice models. In Table 8 displays the statistical range of values for each predictor across 250 

the 3,038 modeled block groups: the mean, the median, the values one standard deviation 251 

below and above the mean, and the 10th and 90th percentiles. For a normally distributed 252 

predictor the -1 SD and +1 SD values fall near the 16th and 84th percentiles. Several 253 

predictors are right-skewed, for example percent limited-English and population density, 254 

so their -1 SD value can lie below the observed range, and I show the 10th and 90th 255 

percentiles for comparison. 256 
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Table 8. Environmental justice predictors across the modeled block groups. The -1 SD 257 
and +1 SD columns are the mean minus and plus one standard deviation, near the 16th 258 
and 84th percentiles for a normal distribution. 259 
 260 

Predictor Mean Median -1 SD +1 SD 10th pctile 90th pctile 

% people of color 60.3 61.1 29.2 91.4 17.4 99.7 

% low-income 29.6 25.5 8.6 50.6 5.8 60.9 

% renter 41.4 41.7 14.7 68.2 4.6 77.4 

Housing age (years) 66 68 47 84 37 84 

% limited-English 7.2 2.9 -3.0 17.4 0.0 21.3 

Population density, per sq mi  15,431 10,895 -1,329 32,192 2,383 31,493 

       

In the environmental-justice models, I do not use these percentages directly. I 261 

standardize each predictor by subtracting its mean and dividing by its standard deviation, 262 

so that every block group is expressed in standard-deviation units relative to the Chicago 263 

metropolitan area as a whole. A block group at +1 SD in percent people of color is a 264 

neighborhood with substantially more residents of color than the regional average, and one 265 

at -1 SD has substantially fewer. When I describe results for communities that are more or 266 

less people of color, or more or less low-income, I mean the +1 SD and -1 SD values in 267 

Table 8. Standardizing puts every predictor on a common scale and makes each comparison 268 

relative to the region rather than to an absolute percentage, so the raw percentages 269 

themselves do not enter the models. 270 

Q: What did your environmental justice analysis reveal? 271 

A: In brief, my analysis asked whether leak burden is associated with neighborhood 272 

environmental-justice indicators for the buried distribution system in the Peoples Gas and 273 
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North Shore Gas service areas. I want to be clear at the outset about the shape of the result 274 

because it is what gives the finding its weight. I ran a series of separate comparisons, and 275 

the large majority of them came back “null”, with no association between the EJ predictors 276 

and the system metrics. However, a specific and coherent subset did not come back null. 277 

Of the five environmental-justice indicators I tested, only one, the percent people of color, 278 

is consistently associated with more leaks. The others, including income, are largely null. 279 

Throughout these analyses, I standardized each indicator relative to the metro area (z-score 280 

standardization), so a comparison of one standard deviation below the regional average 281 

against one standard deviation above it describes a neighborhood well below the regional 282 

average against one well above. For the share of residents of color, that is roughly 29 283 

percent people of color compared with 91 percent. Population density is a control, not an 284 

environmental-justice indicator. I describe each step below. 285 

I fit four multivariable models. Each one adjusts for all six z-scored indicators at 286 

the same time, so that each association is estimated holding the others constant. Thus, 287 

despite correlation among these EJ predictors, the model identifies how variation in the 288 

system leaks are uniquely related to each predictor. The first analysis asks whether residents 289 

of higher-indicator neighborhoods bear more belowground leaks per capita (both utilities, 290 

n=3,038). The second asks whether there are more leaks for a given length of distribution 291 

main (Peoples Gas, n=1,860). The third asks whether the leak-prone cast and ductile-iron 292 

main fails more often where it is present, which is a measure of pipe condition (n=1,306). 293 

The fourth asks whether more of a neighborhood’s mains are leak-prone in the first place, 294 

which is a measure of pipe spatial distribution (n=1,860). 295 
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 296 

Figure 1: Adjusted association per +1 SD with 95 percent confidence intervals, by 297 

indicator and model. A value of 1 (dashed line) means no association. The share of 298 

residents of color is above 1 in all four models; the other indicators scatter around 1. 299 

Across these four models there are five environmental-justice indicators, so twenty 300 

predictor-by-outcome cells (Figure 1). Most of them are null as is indicated when the 301 

adjusted ratio is not different from 1.0. Percent low-income is essentially null in all four 302 

(ratios of 1.00 to 1.04, none significant). Percent renter is null in three of the four, and the 303 

one value that reaches significance points the other way, toward less leak-prone main, not 304 

more: in the spatial distribution model the renter coefficient is 0.69, meaning 305 

neighborhoods with more renters have less leak-prone main, not more. Housing age is null 306 

Population density

% limited-English

Housing age

% renter

% low-income

% people of color

0.6 0.7 1.0

Adjusted ratio per +1 SD (log scale)

Per capita

Per main-mile

Per leak-prone-mile

% leak-prone main
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in three of four, with its two significant values both below 1. Percent limited-English is 307 

null in three of four, and its one significant value is also below 1. So among these four 308 

indicators (% low-income, % renter, housing age, and % limited English), the few 309 

coefficients that reach significance are small and point toward fewer leaks, not more. 310 

The share of residents of color is the exception. It is above 1 and statistically 311 

significant in all four models.  I illustrate the magnitude of these effects in the bar graphs 312 

of Figure 2.  In each bar chart I compare a neighborhood one standard deviation below the 313 

regional average to one standard deviation above it, a span of two standard deviations7. 314 

 
7 The percent changes shown next to the arrow are equivalent to the per-standard-deviation ratios described above 
compounded twice. So for example, an adjusted ratio of 1.27 means a 27 percent increase per standard deviation, 
and this becomes about 62 percent difference across the span of -1SD to +1SD, because the effect multiplies rather 
than adds. 
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 315 

Figure 2: Predicted response at one standard deviation below versus above the mean share 316 

of residents of color, with the other indicators held at their means. The arrow gives the 317 

percent increase. As leaks per resident and per mile both rise, the leak-prone main is more 318 

abundant and leaks more often. 319 

The association with the share of residents of color is highly coherent across the 320 

models. Adjusting for income, rental status, housing age, language, and density, 321 

neighborhoods with more residents of color have about 18 percent more belowground leaks 322 

per resident per standard deviation (rate ratio 1.18), and about 20 percent more leaks for a 323 

given length of main (1.20). In some ways, these results are consistent with PGL’s 324 

0.48

0.67

+39%

4.5

8.0

+79%

2.3

3.3

+43%

22%
25%

+18%

Leaks per 10 miles of leak-prone main % of mains that is leak-prone

Leaks per 1,000 residents Leaks per 10 miles of main

-1 SD
29% POC

+1 SD
91% POC

-1 SD
29% POC

+1 SD
91% POC

0

2

4

0

10

20

30

40

0.0

0.3

0.6

0.9

0

5

10



EDF Exhibit 2.0CORR 
Rebuttal Testimony of Joe von Fischer 
ICC Docket 26-0065/26-0066 (cons.) 

23 

acknowledgement that there are more leak-prone pipes where there are more people of 325 

color. My analysis shows that this larger share of the mains in these neighborhoods is leak-326 

prone cast and ductile iron to begin with (odds ratio 1.12). But a surprising result also 327 

emerges: the leak-prone main that is present fails more often with higher percent people of 328 

color, and this is the strongest single association in the set (rate ratio 1.34 per mile of such 329 

main).  330 

The remaining questions concern not how many leaks occur, but how they are found 331 

and how quickly they are fixed. These are leak-level questions, so I fit them to individual 332 

belowground leaks, with standard errors clustered on the block group, using the same 333 

adjusted indicator set. 334 
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 335 

Figure 3: Adjusted association per +1 SD with 95 percent confidence intervals, clustered 336 

on the block group, for three leak-level outcomes. Odor discovery is an odds ratio; the 337 

repair models are repair time ratios. A value of 1 means no association. 338 

Here again, most results show no association, but the strongest result is how leaks 339 

are found. In neighborhoods with a higher share of residents of color, a leak is more likely 340 

to be discovered by a customer odor call than by a proactive leak survey (odds ratio 1.27 341 

per standard deviation). More reliance on a resident smelling gas and calling it in means 342 

relatively less proactive detection by the utility. No other indicator is significant for 343 

discovery except housing age, which is small. 344 

Repair time gives a clean, commendable negative result. PGL is doing a great job 345 

assuring the most hazardous grade 1 leaks are repaired immediately everywhere, with a 346 

median of zero days, and no indicator is associated with any delay. For the less urgent grade 347 

2 and grade 3 leaks, the one significant predictor is income, not race: repair takes about 27 348 
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percent longer per standard deviation in neighborhoods with more low-income residents. 349 

Income, which was not a significant predictor in every other model, surfaces here, on the 350 

timeline of non-urgent repairs. The race coefficient for these repairs is not significant. 351 

 352 

Figure 4: Left: probability a belowground leak is found by a customer odor call, by share 353 

of residents of color. Right: days to repair a grade 2-3 leak, by percent low-income. Each 354 

is the prediction at -1 SD versus +1 SD, with the other indicators at their means. 355 

Q: What do these results indicate should be done in future analyses? 356 

A: These are deliberately simple analyses, conducted within the discovery-and-rebuttal 357 

timeframe, and I offer them to show that specific patterns are present in the data, not as a 358 

complete accounting of them. A fuller analysis would account for the spatial dependence 359 

among neighboring areas, treat leak types and pipe materials jointly, and use the full set of 360 

demographic indicators, none of which a simple model attempts. A community cannot 361 
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assess whether it is being treated fairly without access to the data that would allow the 362 

assessment. I therefore recommend that these leak data be released on a regular, annual 363 

basis, so that this work can be done thoroughly and independently, outside the time 364 

constraints of a single proceeding. 365 

Q: How do these results compare with PGL’s assertion that there is not an EJ pattern? 366 

A: The Company concluded in its testimony that leak risk shows no environmental justice 367 

pattern in its system. In direct testimony, when asked whether connection to the remaining 368 

cast-iron and ductile-iron main under 36 inches is “correlated with household income,” 369 

Eldringhoff and Dickson answered “No,” and stated that a map of the percentage of 370 

residents in poverty “confirms that the location of high-risk CI/DI pipe is not correlated to 371 

household income” (NSG-PGL Ex. 3.0, at 23). I want to be precise about what that 372 

conclusion rests on. It rests on a visual reading of a single map drawn at the community-373 

area scale. The Company presented no statistical test. A map read by eye can show that two 374 

things look unrelated, but it cannot establish that they are unrelated, because the absence 375 

of a correlation is a quantitative claim, and a quantitative claim requires a quantitative test. 376 

No map can return a p-value. The claim is therefore both unsupported, because no test was 377 

presented, and incorrect, because the test, once run, refutes it. 378 

I ran the test the Company did not. EDF Exhibit 2.03 Data Exhibit 7 fits the 379 

relationship between belowground leak burden and neighborhood demographics directly, 380 

using the Company’s own geocoded leak records, with belowground leaks per resident as 381 

the outcome. I fit the same model at three nested scales: the census block group, the census 382 

tract, and the community area, which is the scale of the Company’s map. The result is that 383 
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at every scale, including the Company’s own community-area scale, both household 384 

income and the share of residents of color are significantly associated with leak burden. 385 

 386 

Figure 5: Estimated belowground leak rate ratio per +10 percentage points (95 percent 387 

confidence interval), by indicator and spatial scale. A ratio of 1 (dashed line) means no 388 

association. The estimate is about the same at every scale, including the community-area 389 

scale the Company used; the confidence interval widens at coarser scales because there 390 

are fewer data points. 391 

In this simple analysis, one indicator at a time in the same fashion that was 392 

suggested in Company testimony; the rate ratio per ten-percentage-point increase is 393 

essentially constant across scales. For the share of residents of color, it is 1.09 at the block 394 

group (95 percent CI 1.06 to 1.13), 1.10 at the tract (1.06 to 1.13), and 1.15 at the 395 

community area (1.08 to 1.23, p<.001). For the low-income share it is 1.07 at the block 396 

group (1.03 to 1.11), 1.09 at the tract (1.04 to 1.15), and 1.15 at the community area (1.03 397 
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to 1.28, p=0.012). The community-area test is the direct answer to the Company’s claim. 398 

Tested at the Company’s own scale, the leak burden is significantly higher in lower-income 399 

neighborhoods. The “not correlated to income” conclusion is therefore incorrect when a 400 

statistical test is run. 401 

There is a reasonable hypothesis for why the Company’s map appeared to show no 402 

pattern, and it is the same concern I raised in my direct testimony: the community area is a 403 

large unit, and a single average for a large unit can hide variation inside of it. If a 404 

community area is internally mixed, painting it one color averages the rich and poor blocks 405 

together, and the relationship between income and leaks can be washed out before it ever 406 

reaches the map. In plain terms, a single community area can run from very low-income to 407 

very high-income blocks and reporting only its average discards that spread. I measured 408 

how much of this internal variation the community-area scale averages away. 409 

Across the 77 Chicago community areas, 51 percent of the block-group variation 410 

in the low-income share, and 20 percent of the variation in the share of residents of color, 411 

lies within community areas rather than between them. The mean within-area range is 55 412 

percentage points for income and 40 for race. Income is far more internally mixed than 413 

race, which is why the coarse scale weakens the income signal more than the race signal. 414 

The map below illustrates this directly for four adjacent South Side community areas; each 415 

painted its single average next to the much wider range of its own block groups. 416 
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 417 

Figure 6: Four adjacent South Side community areas. Panel A paints each community area 418 

with its single population-weighted average; panels B and C show the block groups within. 419 

A community area that is one flat color in A spans much of the range in B, and its leak 420 

burden in C varies block to block. 421 

So, scale-masking is a genuine concern, and it explains why a community-area map 422 

can understate the income gradient. It does not, however, rescue the Company’s conclusion, 423 

because even at that coarse scale the income association remains statistically present 424 

(p=0.012), and the race association is strong at every scale. 425 

I do not rest this conclusion on the smaller p-values at the finest scale. That 426 

precision partly reflects the larger number of units at the block-group scale and the fact that 427 

neighboring areas are not statistically independent of one another. What I rely on instead 428 

is the consistency of the estimate. The simple rate ratio is about the same whether I analyze 429 

block groups, tracts, or community areas, which is the signature of a real relationship rather 430 

than an artifact of one particular geography. 431 
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 432 

Figure 7: Adjusted rate ratio per +1 SD (95 percent confidence interval), by indicator and 433 

scale, from the model with all six indicators entered together. The association is carried by 434 

the share of residents of color, which stays above 1 and significant at every scale; the low-435 

income share is near 1 once adjusted. 436 

When all six indicators are entered together, so that each is estimated holding the 437 

others constant, the disparity is carried by the share of residents of color, which stays 438 

positive and significant at every scale (p=0.003 at the block group, 0.045 at the tract, 0.004 439 

at the community area). The low-income share does not survive this adjustment at any scale 440 

(p=0.34, 0.49, 0.45). This does not contradict the simple result. It explains it. The simple 441 

income correlation reflects variance that income shares with race and population density, 442 

and race is the independent, scale-robust signal underneath it. 443 
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In rebuttal, the Company noted that my own earlier survey8 did not find a 444 

statistically significant within-Chicago relationship between leak density and the 445 

environmental-justice predictors, and that is true. I said so plainly. It is worth explaining 446 

why, because the reason is the limits of that survey, not the absence of a pattern. Across 13 447 

U.S. metropolitan areas my previous work found leak density on average 37 percent higher 448 

in census tracts with a majority people-of-color population. Within Chicago specifically, it 449 

covered 1,153 road-miles and 402 leak indications across 115 census tracts. That is a 450 

relatively small sample of the city, and the survey was conducted nearly a decade ago. 451 

The data the Company produced in this case are different in kind. They are the 452 

complete geocoded record of the utility’s own recorded leaks across roughly 1,830 Chicago 453 

block groups, far larger, more precise, and at the finer scale I recommended. The complete 454 

data the Company itself produced reveal within Chicago the pattern that my limited survey 455 

could not detect there. The contrast does not undercut my finding; it is the reason the 456 

within-Chicago test now succeeds. 457 

The Company also responded that its PRP will replace/retire all cast-iron and 458 

ductile-iron pipe under 36 inches system-wide by 2035, so ten years from now these 459 

patterns should be erased (Ex. 17.0, at 192 to 193). But the presence of these patterns today, 460 

in my opinion, is concerning and deserving a remedy on a shorter timescale. 461 

 
8 Weller et al. (2022) Env.Sci.Tech. https://pubs.acs.org/doi/full/10.1021/acs.est.2c00097  
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V. Synthesis of PGL’s Stated Use of AMLD 462 

Q: Please summarize Peoples Gas’s stated position on its use of AMLD. 463 

A.  Advanced Methane Leak Detection, or AMLD, is a vehicle-mounted methane sensing 464 

technology that does two distinct things. First, it helps to find and locate natural gas leaks. 465 

Second, it estimates how much methane is being emitted. These are separate capabilities, 466 

and the distinction is central to my testimony, because Peoples Gas customers are being 467 

asked to pay for the whole tool, but NSG-PGL use only the second of these two capabilities. 468 

Peoples Gas began deploying AMLD vehicles in 2017 to survey its highest-risk 469 

neighborhoods and to quantify the methane being emitted there (NSG-PGL Ex. 3.6, at 48). 470 

At that time, the Company used the emissions measurements to set priorities. When two 471 

neighborhoods have similar risk scores, the one with higher measured methane emissions 472 

is scheduled for construction first. The Company’s central claim that methane emissions 473 

fell by at least 95 percent in upgraded areas rests entirely on before-and-after AMLD 474 

surveys (Ex. 3.6, at 67). The Company states that AMLD gives it insight into both the 475 

quantity and the general location of methane emissions, and that it has used AMLD to make 476 

construction-planning decisions (EDF Ex. 2.04, at 4). On that same page, the Company 477 

commits to continue using AMLD going forward as part of the modernization program, 478 

and it is ending the AMLD pilot one year early. In this case, the proposed AMLD cost is 479 

$250,000 for the 2027 test year (EDF Ex. 2.05 – DRR EDF 2.01), and ratepayers are being 480 

asked to fund it. 481 

There is a surprising amount of conflicting messaging in how the Company 482 

characterizes its relationship with AMLD. I see tension in three areas. First, the Company 483 
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treats methane emissions and AMLD as both a priority and not a priority. It prioritizes 484 

neighborhoods by measured emissions, resting its headline 95 percent reduction claim on 485 

AMLD, and it commits to keep using AMLD. At the same time, it is reassessing its methane 486 

goal, it says it does not use AMLD for compliance surveys, and it describes AMLD as used 487 

“in the past.” A discovery response from NSG-PGL states that “Neither PGL nor NSG use 488 

AMLD for compliance related surveys. AMLD was used in the past to help prioritize 489 

neighborhoods under the SMP” (EDF Exhibit 2.05 – DRR EDF 1.01(g). And the 490 

Company’s Corporate Responsibility Report states that it is “reassessing our previous, 491 

standalone goal related to methane emissions from natural gas distribution” (EDF Exhibit 492 

2.05 – DRR 2.09 Attach01). Second, the Company says AMLD will be used going forward 493 

yet also describes it in the past tense, so the future commitment is ambiguous. Third, the 494 

Company pays for the whole tool but uses only one of its two capabilities, the emissions-495 

quantification side, and not the capability to find leaks that the periodic walking and 496 

instrument survey does not catch. That second capability is something ratepayers are 497 

paying for and not receiving. 498 

In rebuttal (NSG-PGL Ex. 17.0, Section XIII, at 188 to 192), the Company responds 499 

to my suggestions. It states that “Peoples Gas does not use AMLD for leak detection or 500 

operational surveying; rather, it voluntarily deploys AMLD to measure and track methane 501 

emissions before and after construction,” and that “PGL intends to continue deploying 502 

AMLD in this manner for PRP projects, and thus there is no dispute between PGL and EDF 503 

on the value of AMLD for this purpose.” The Company declines my recommendation to 504 

use AMLD leak data to reorder retirement priorities. It offers four reasons: the federal 505 
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DIMP rule already requires it to promptly repair the most hazardous Grade 1 and Grade 2 506 

leaks anywhere on the system, using field observations and the JANA risk model; the 507 

Commission’s retirement directive is a comprehensive mandate to retire about 1,020 miles 508 

of cast-iron and ductile-iron main by 2035, driven by system-level planning rather than by 509 

chasing the largest individual leaks; AMLD leak-size estimates are probabilistic and have 510 

lower precision than field measurements, and I myself acknowledge that leak detection is 511 

probabilistic, because “you don’t find every leak every time”; and reorganizing the 512 

program around AMLD would jeopardize the 2035 deadline. The Company frames my 513 

position as “emissions-first” against its own “safety-first” risk-based approach. 514 

One point follows the record itself, and it sets up what comes next. The 95 percent 515 

reduction claim requires regular before-and-after emissions monitoring, so the Company 516 

has to keep running AMLD on these areas regardless of how it characterizes the program’s 517 

status. 518 

Q. What prior statements have PGL made in supporting your recommendations about 519 

better use of AMLD technology? 520 

A.  Below are excerpts drawn from public testimony and discovery. 521 

At EDF Exhibit 2.05 – DRR to EDF 2.02, PGL states that AMLD is useful in 522 

targeting retirements: “PGL contends that through a pilot together with CUB, AMLD was 523 

utilized and evaluated for usefulness. The AMLD pilot effectively demonstrated the ability 524 

to evaluate methane emissions between pre-construction and post-construction of gas 525 

infrastructure upgrade. AMLD will serve as another tool to aid PGL in targeting the 526 
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retirement of the riskiest CI/DI main less than 36 inches in diameter first, as stated under 527 

the current Commission-ordered retirement directive.” 528 

At NSG-PGL Exhibit 3.6, page 48, NSG-PGL explains how AMLD can help it 529 

prioritize neighborhoods with a higher amount of methane emissions, consistent with my 530 

recommendations in my Direct Testimony (EDF Exhibit 1.0): “The third step in the 531 

Neighborhood prioritization process is to review methane emissions data. In 2017, the 532 

company started using advanced methane leak detection (AMLD) vehicles to conduct 533 

mobile surveys of neighborhoods with the highest risk scores. The data collected in the 534 

surveys allows Peoples Gas to quantify the amount of methane being emitted within the 535 

neighborhood. If two neighborhoods have similar risk scores, a neighborhood with a 536 

higher amount of methane emissions based on the survey data collected will be prioritized 537 

for construction first.” Page 67: “This concept has been proven on PGL’s own system: in 538 

areas where the system has been upgraded, methane emissions have decreased by at least 539 

95% based on a before-and-after methane survey using AMLD vehicle technology.” 540 

At EDF Exhibit 2.04 at page 4 (PGL System Modernization Program Annual 541 

Report on Pilot Program for Incorporation of Advanced Leak Detection and Quantification 542 

Technology into System Modernization Program, Public Version), PGL again explains how 543 

AMLD can help reduce methane emissions quicker and prioritize neighborhoods with 544 

greater emissions: “Peoples Gas has found the advanced leak detection and quantification 545 

technology and equipment easy to use and that it provides insight into both the quantity 546 

and general location of methane emissions. This technology has enabled Peoples Gas to 547 

use data to make construction planning decisions, which can help reduce methane 548 
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emissions quicker when those planning decisions are incorporated into the SMP. Peoples 549 

Gas’ first priority when planning construction is safety, but we can overlay additional 550 

information gained from the advanced leak detection and quantification technology to 551 

prioritize neighborhoods with greater emissions.” 552 

At EDF Exhibit 2.04 at page 4, PGL committed to using AMLD to use methane 553 

emissions data to prioritize neighborhood work: “Peoples Gas is now committing to use 554 

this technology going forward as part of the SMP. Therefore, Peoples Gas seeks to 555 

terminate the Pilot Program one year early, since it is no longer necessary to study the 556 

technology for possible incorporation into the SMP. Peoples Gas will continue to leverage 557 

the methane emission data to prioritize neighborhood work as was done in the Pilot 558 

Program.” 559 

Q. How could Peoples Gas use AMLD more effectively to deliver the value that 560 

ratepayers are paying for, and what do you recommend? 561 

A.  The Company has framed my recommendation as a choice between an “emissions-first” 562 

approach and its own “safety-first” one, and that framing is wider than my actual 563 

recommendations. So let me grant the Company its premises first. I am not asking Peoples 564 

Gas to restructure its retirement program around individual leak sizes, and I am not asking 565 

it to abandon a risk-based, safety-first ranking. I accept that the Company faces a firm 2035 566 

deadline to retire all of this cast-iron and ductile-iron pipe, I accept that the DIMP rule is 567 

currently in effect, I accept that the JANA risk model is currently being used by the 568 

Company, and I accept that AMLD flow estimates are probabilistic. My recommendation 569 

is narrower and is not contradicted by any of the Company’s assertions. My assertion is 570 
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that the Company is asking its customers to pay for a tool with two capabilities, and it is 571 

using only one of the capabilities. Customers are paying for both capabilities, and they 572 

should get both capabilities.  573 

Regarding AMLD capabilities: it finds leaks, and it quantifies emissions. The 574 

Company uses only the quantification side. It runs before-and-after surveys to measure 575 

emissions, and that is the basis of its 95 percent claim. But the same vehicle, on the same 576 

pass, also detects and locates leaks that the periodic walking and instrument survey does 577 

not catch. The more you look for leaks, the more you find. The Company is already paying 578 

for the equipment to find them and is simply not collecting or acting on that information. 579 

The Company’s objections do not defeat my claims. The claim that AMLD flow 580 

estimates are imprecise is about leak size, which is beside the point, because locating a leak 581 

for repair does not require an exact flow number. You repair a leak because it is there, not 582 

because you have measured it at some level of precision. The claim that detection is 583 

probabilistic is also not a reason to decline the tool. That “you don’t find every leak every 584 

time” is an argument for looking more often, not an argument to stop looking. The natural 585 

response to probabilistic detection is to run the survey on a regular cycle so that leaks 586 

missed on one pass are caught on the next. And the Company has previously committed to 587 

using AMLD emissions data as a tiebreaker among similar-risk neighborhoods, so using 588 

current AMLD data to keep prioritization up to date extends something the Company itself 589 

already committed to. AMLD does not replace JANA; it feeds JANA better information. 590 

There is an efficiency point that I think is decisive. Because the 95 percent claim 591 

requires ongoing before-and-after monitoring, the Company must keep running AMLD on 592 
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these project areas regardless. The vehicle is already on the street. Capturing the leak-593 

location data at the same time is close to free. And finding more leaks sooner serves the 594 

very safety-first goal the Company emphasizes, because a leak found is a leak that can be 595 

graded and repaired. Leak detection is not in tension with the Company’s DIMP and safety 596 

obligations. It directly advances them. 597 

Q: With that framing, what are your recommendations?  598 

A: With that framing, my recommendations are these. 599 

1. If the Company is dissatisfied with its AMLD provider, it should shop around. There are 600 

more providers now than in 2016, and the technology has improved. 601 

2. AMLD is very good at finding leaks. If the Company is already paying for AMLD, it should 602 

obtain and use the leak-location information to improve leak discovery, which means 603 

dispatching field technicians to the AMLD leak indications. Most AMLD providers can 604 

advise the Company on incorporating AMLD as an additional tool in the leak-survey 605 

process. 606 

3. The system's leak behavior changes over time, and new information can shift priorities. An 607 

AMLD survey, covering both leak detection and emissions quantification, should be run 608 

annually on all project areas, and the results should be used to update prioritization with 609 

the best and most recent information. 610 

4. Doing AMLD well across the project areas may cost more than $250,000, and the Company 611 

should accordingly be allowed to increase its AMLD budget within reason. 612 

5. The results of the AMLD surveys should be included in the Company’s annual reporting. 613 
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VI. Analysis of pipeline replacement data 614 

Q.  What additional data did the Company produce in this proceeding, and what did you 615 

do with it? 616 

A.  In response to  data request EDF 1.04, the Company produced the geographic locations of 617 

its distribution-pipe replacement work for 2025 and for 2026 through May 5 (EDF 1.04 618 

SUPP Attach01). Once produced, I was able to see where replacement is happening, rather 619 

than only how much. My earlier testimony established that the Company’s leak-prone main 620 

and its leaks are concentrated in higher-burden neighborhoods, but without the replacement 621 

data I had no way to test whether the replacement program reaches those neighborhoods. 622 

These located data make that test possible. I focused on gas mains. Because service-line 623 

replacement generally follows the main work, it is not separately modeled here. 624 

From these data I identified the retired leak-prone main, the cast-iron and ductile-625 

iron pipe the Company is required to retire. That is 1,172 segments, about 14.6 miles in 626 

total, of which 11.0 miles were retired in 2025 and 3.7 miles in 2026 through May 5, 2026. 627 

Every segment carried coordinates. The 1,172 segments fall under 294 distinct replacement 628 

projects, so the work is organized into project areas rather than scattered. I placed each 629 

segment into a census block group by a point-in-polygon match. I then analyzed the result 630 

for the same six environmental-justice indicators I used in my direct testimony, and I also 631 

asked the question in reverse: what factors describe where the Company chose to replace 632 

leak prone pipe. 633 

One descriptive point about the activity is worth noting so that it is not misread. 634 

The Company removed more main than it installed in this period, about 16 miles against 635 
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7. That does not indicate a loss of distribution capacity. The Company is retiring low-636 

pressure main and installing medium-pressure main, which operates at higher pressure and 637 

carries more gas per mile, so fewer miles of new main can serve the same or greater load. 638 

I note this so that the gap between the removal and installation mileage is not read as a 639 

reduction in service. 640 

Q.  Is the retirement of leak-prone main reaching the neighborhoods that bear more of 641 

that pipe and more of the leaks? 642 

A.  By rate, it is reaching them evenly. No environmental-justice indicator is significantly 643 

associated with the retirement rate, whether that rate is measured as the share of a 644 

neighborhood’s leak-prone stock that was retired or as retirements per mile of leak-prone 645 

main. Per mile of leak-prone pipe, retirement is occurring at about the same rate across 646 

neighborhoods, regardless of demographics. Of the 1,306 Chicago block groups that have 647 

leak-prone main, 208 saw some retirement, and about 1.34 percent of the leak-prone stock 648 

in those block groups was retired over the period. The absence of a pattern holds in both 649 

2025 and 2026. 650 

Q.  What describes where the Company chose to replace? 651 

A.  Reversing the question, where the Company replaced leak prone pipe is predicted by risk-652 

based factors and by no demographic indicator. The amount of leak-prone main a block 653 

group has predicts it (odds 1.49 per standard deviation, p<.001), and so does the number 654 

of cast-iron and ductile-iron main leaks it has had (odds 1.59 per standard deviation, 655 

p<.001). The leak rate, though, the number of those leaks per mile of leak-prone main, does 656 

not predict it. That means the Company is replacing where the leak-prone pipe and the total 657 
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number of leaks are concentrated, but within that pipe it is not preferentially going first to 658 

the segments that fail most often per mile. To put a number on it, 40 percent of the 659 

replacement went to block groups with no recorded cast or ductile-iron main leaks at all, 660 

which is what a comprehensive retire-everything program looks like, not one that 661 

prioritizes the leakiest pipe. No demographic indicator predicts the locations. I should be 662 

candid: on this evidence, the Company’s replacements are occurring where the leak-prone 663 

pipe and the leaks are, not by the demographics of the neighborhood, and this is not a 664 

finding that the program is being run inequitably. The one qualification I would add is that 665 

the program tracks how much leak-prone pipe a neighborhood has rather than how leaky 666 

that pipe is, which is consistent with my direct recommendation that leak and emissions 667 

data be used to prioritize the leakiest pipe first. 668 

Q.  What do these two findings mean for the equity of the replacement program? 669 

A.  They have to be read together with my earlier findings: environmental justice 670 

neighborhoods have more leak-prone pipe and more leaks per mile. Because retirement 671 

tracks the stock of leak-prone pipe and the leaks, and those are greater in the higher burden 672 

neighborhoods, more retirement occurs there in absolute terms. That is the right direction. 673 

But the rate per mile is equal across neighborhoods. So the program is reducing the 674 

pre-existing disparity proportionally rather than closing it faster where the burden is 675 

greatest. The consequence of this approach is that an equal rate applied to an unequal 676 

starting point leaves the gap in place. Because every neighborhood’s leak-prone stock is 677 

being drawn down at about the same rate, the neighborhoods that started with more leak-678 

prone pipe and more leaks still have more of both at the end of each year. The existing gap, 679 
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in leak-prone pipe and in leaks, persists through the years of the retirement program. It 680 

shrinks for everyone, but it does not narrow between neighborhoods. I also looked at the 681 

leak-prone main that has not yet been replaced. It sits in block groups that have less of it 682 

and far fewer leaks, and that are demographically similar to the rest, so the queue is ordered 683 

by risk and is not skewed against the more-burdened neighborhoods. 684 

Q.  What do you recommend in light of this analysis? 685 

A.  This is an early and small slice of data, about 14.6 miles over roughly 15 months. The 686 

power to detect a modest equity effect is therefore limited, and importantly the results do 687 

not suggest a strong hidden one. One year of located data cannot settle the question of how 688 

equitably the replacement program is being conducted over the longer term either way. 689 

That limitation is itself the recommendation. The value of these located data is that 690 

they can be analyzed in exactly this way every year: to confirm that replacement/retirement 691 

remains risk-based, and to catch any drift, as the program scales toward retiring all such 692 

pipe by 2035. The Company produced these data once, in discovery in this case. I 693 

recommend that going forward, the Company release these data on a regular annual basis 694 

so that the equity of the program can be checked as it proceeds, rather than reconstructed 695 

after the fact. Producing them each year would let the Commission and the public verify 696 

that the program stays on a risk-based footing and watch whether the underlying disparity 697 

finally begins to close. That is a concrete and low-cost step, and this analysis is a working 698 

demonstration of what it would yield. 699 

 700 
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VII. PGL’s Lack of Transparency About Data and PRP Prioritization 701 

Q. Please explain your concerns regarding PGL’s transparency about its data and PRP 702 

prioritization. 703 

A.  The Company’s current reporting of system performance, maintenance, and its decision-704 

making methods for the PRP are incomplete. My data requests in this proceeding surfaced 705 

patterns that all stakeholders should be able to see. Given the structural inequity that my 706 

analysis found in the system, this lack of transparency means that stakeholders cannot 707 

confirm that the system is being managed fairly or optimally. The customers who pay for 708 

this work deserve to see what the data shows. The federally mandated reporting structures 709 

that the Company points to as the compulsion for its current reporting, such as EPA 710 

greenhouse-gas reporting, are eroding. Reporting required by the Commission would 711 

maintain transparency despite that erosion and would be consistent with Illinois policy. 712 

I am aware that in the prior NSG-PGL rate case in 2023, the Commission ordered 713 

the Companies to “annually report leaks by Grade, cause, and facility type (i.e., material 714 

type, age, and type of infrastructure).” Order at 65, ICC Dkt. Nos. 23-0068/23-0069 (Cons.) 715 

(Nov. 16, 2023). The Commission found that such reporting “will improve transparency, 716 

measure the effects of, and gauge performance and leak results from the Companies’ 717 

investments.” Id. My recommendation builds directly on that framework and further 718 

improves transparency around leaks and system performance. 719 
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VIII. Rebuttal to NSG-PGL testimony 720 

Q: Do you have any additional rebuttals to specific points raised in PGL’s testimony? 721 

A: NSG-PGL witnesses Eldringhoff and Dickson (NSG-PGL Exhibit 17.0 at 194) state that 722 

my observation in my direct testimony “ignores that PGL does not make that claim [that 723 

PGL’s data point ‘does not address leak rates or trends in areas where it has not yet retired 724 

leak prone pipe.’], and amounts to a complaint that PGL has not yet retired all of its CI/DI 725 

pipe.” To the contrary, I was not ignoring that PGL was not making that claim; I was 726 

expressly pointing it out as a gap in PGL’s direct testimony. Further, it is not a complaint 727 

that PGL has not yet retired all of its CI/DI pipe; it is advocating PGL to better measure 728 

and manage its leak prone pipe between now and when its leak prone pipe is fully retired. 729 

IX. Recommendation and Conclusion 730 

Q. What are your recommendations? 731 

A.  I make six recommendations. 732 

First, I recommend that the Company publish a fully transparent prioritization 733 

algorithm. This algorithm should combine pipeline material (the leak-prone miles in a 734 

given area), pipeline performance (recently measured leak frequency per mile of leak-735 

prone pipe, with emphasis on emission rates), and an environmental-justice burden metric. 736 

This approach is consistent with Illinois’ environmental-justice policy directives and with 737 

the Commission’s authority to weigh equity in its decisions. Publishing the algorithm lets 738 

stakeholders see how priorities are set, rather than having to infer them from outcomes. 739 
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Second, the Company should establish measurable, chronological targets for 740 

pipeline replacements/retirements and leak reductions, set so that they reduce the 741 

inequitable environmental justice burdens my analysis identified. Targets that are 742 

measurable and scheduled give the Commission a basis on which to audit progress over 743 

time. 744 

Third, the Company should pair replacement/retirement with more frequent AMLD 745 

leak surveying in the environmental-justice neighborhoods. This is a lower-cost, immediate 746 

equity step that reduces the odor-call burden those communities now bear, which matters 747 

because my analysis found that leaks in higher-people-of-color neighborhoods are more 748 

often discovered by a customer odor call than by a proactive survey. I do not restate my 749 

full set of AMLD recommendations here, including provider selection, dispatching field 750 

technicians to AMLD leak indications, and annual surveys for both detection and 751 

quantification, because I set those out in my separate AMLD testimony section, and I refer 752 

the reader to that section. 753 

Fourth, the Company should annually release comprehensive, geographically 754 

specific data on its pipeline leaks and on its replacement and retirement activities. This 755 

recommendation matters because the current state of the system is the result of decades of 756 

management decisions, and geographically specific leak and replacement/retirement data 757 

are the evidence by which stakeholders can judge what they care about. Those concerns 758 

are safety and reliability, that is, whether system integrity is in fact improving in return for 759 

this large expenditure; equity, that is, the absence of concerning patterns in who bears the 760 

leaks and who receives replacement/retirement first; and sustainability, including 761 
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greenhouse-gas emissions. The reporting should build on the Commission’s 2023 order 762 

(leaks by grade, cause, material, age, and infrastructure type) and add, for each leak, its 763 

geographic location, the dates it was discovered and repaired, and the method by which it 764 

was detected. For replacement and retirement, the reporting should include the pipe 765 

identifier, location, category, material, length, and diameter, together with the results of the 766 

AMLD surveys. This is a low-burden request. The Company’s own rebuttal states that 767 

many of these data elements are already captured in its internal systems for purposes of 768 

DIMP and UMRI compliance, so the recommendation is to compile and publish data the 769 

Company already records, no special cost recovery is needed, and modern data tools reduce 770 

the effort required per record to comply. The request is also well within precedent and 771 

appropriate to this venue. Comparable state-mandated reporting already exists in New 772 

Jersey, Massachusetts, California, and Washington, D.C., as I describe in my direct 773 

testimony, and the Commission itself ordered annual leak reporting in the 2023 rate case. 774 

A rate case is therefore a proper venue, and this is an incremental evolution of an existing 775 

requirement rather than a new and burdensome one. The Company states that it is not 776 

opposed to transparency, and this recommendation is consistent with that stance. As federal 777 

reporting weakens, it is appropriate for the Commission to step in so that this transparency 778 

continues. 779 

Fifth, the Commission should conduct annual analyses of the reported data, so that 780 

any drift in the Company’s performance can be caught and corrected. The analysis I present 781 

here and in the attached exhibits is one example of how such analyses could be conducted, 782 
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and I offer it as a starting point that Commission staff, data scientists, and stakeholders can 783 

refine over time. 784 

Sixth, I recommend that stakeholders collaborate on recommendations that can be 785 

made to the legislature to establish a framework that aligns local distribution company 786 

financial incentives with the state’s greenhouse-gas emissions goals. I offer this as a 787 

forward-looking and modest step. Without an incentive structure, those emissions goals are 788 

at risk of non-achievement, and at present there is no accountability mechanism for them 789 

at the Commission level. Such regulation would insulate the state’s climate goals from 790 

swings in federal policy. An appropriate framework would define the emissions 791 

quantification methods and their scope, drawing more on direct measurement of system 792 

performance than on standard emission factors, and would consider recognized protocols 793 

such as OGMP or Veritas and the question of direct versus induced emissions. Financial 794 

structures worth considering include using capital expenditure to support methane 795 

quantification programs and to make the Company’s operations more data driven. The full 796 

framework may develop through the legislature or a dedicated proceeding, such as the 797 

Future of Gas docket, but the Commission’s and Stakeholders’ role now is to identify the 798 

need and to establish accountability for meeting state climate goals. The Commission, in 799 

coordination with the Illinois EPA, is well suited to manage that accountability. 800 

Q: Do you have recommended data reporting specifications?  801 

A: Yes. I incorporate with my testimony the document I have prepared and titled 802 

“Recommended Annual Data Reporting: Files and Fields” and included here as EDF 803 

Exhibit 2.06.  804 
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Q: Does this conclude your testimony?  805 

A: Yes.  806 


